
N8538P
1964 Commanche 400

POH

MSN: 26-119

Prepared by the worldwide aviation specialists at RidgeAire, Inc.



HODBONVH1/ỈI3NMD

i
ί7λ



SECTION ا

SPECIFICATION FEATURES

Power Plant

Performance

2Weights

Fuel and Oil 2

2

2Ehmensions

3Landing Gear



THE PIPEE COMANCHE SECTION I

5PEC!F،CAT،٥NS:

ΡΑ.24.400PoWER PLANT

Engine (Lycoming)
Eated Horsepower

Rated Speed (rpm)
^re (inches)

Sttoke (inches)

Displacement (cubic inches)
Compression Ratio

Dry Weight (^unds)

ΙΟ-720-Α1Α

400

2050

5.125

4.375

722

8.7:1

600

PERF.RMANCE

980Take-off Run (ft.)

Take-off Distance over 50ft. obstacle (ft.)

Best Rate of Climb speed (mph)

Rate of. Climb (ft. per min.)

Best Angle of Climb Speed (mph)
Absolute Ceiling (ft.)
Service Ceiling (ft.)

Top Speed (mph)

Cruising Speed (75% power a.t sea level)
(mph)

Optimum Cruising speed (75% ^wer at

optimum altiftide) (mph)

Stalling Speed (flaps down) efower off) (mph)

Landing Roll (flaps down) (ft.)

Landing Distance over 50 ft. obstacle (flaps
down) (.ft.)

Fuel Consumption (75% power) (gph)
Fuel Consumption (65% power) (gph)
Cruising Range (75% ^wer at 8, 000 ft.) (mi) آ
Cruising Range (65% power at 12, 000 ft.) (mi)
Cruising Range (55% power at 16, 000 ft.) (mi)
With reserve fuel

1500

120

1600

92

21,000

19,500

223

202

213

68

1180

1820

20.1

17.9

1315

1425

1540



THE PIPER COMANCHESECTION I

SPECIFICAT!٠NS: (cont)

PERF.RMANCE

Published figures are for Standard airplanes flown at gross

weight under standard conditions at sea level unless o^e^ise
stated.

WEIGHTS

3600Gross Weight (lbs.)

Empty Weight (Standard) (lbs.)
USEFUL LOAD (Standard) (lbs.)

2110

1490

FUEL

100Fuel Capacity ^al.) (Standard)
Fuel Capacity ^al.) (With reserve)
Unuseable Fuel (Intoard tanks only)

Fuel Aviation Grade (Min. Octane)

Oil Capacity (٩ts)

130

6

100/130
17

BAGGAGE

200Maximum Baggage (lbs.)
Baggage Space (cubic ft.)

Door Size (in.)

20

20 X 20

DIMENSIONS

Wing Span (ft.)
Wing Area (sq. ft.)

Length (ft.)
Height (ft.)
Wing Loading (lbs. per sq. ft.)

35.9δ

178

25.70

7.83

20.22

2



THE PIPER COMANCHE SECTION I

SPECIF!CATI٥N: (cont)

D!MENS،٠N5

Power Loading (lbs. per HP)

Propeller Diameter (in.)

9.00

٦٦آلل

LANDING GEAR

Wheel Base (ft.)

Wheel Tread (ft.)

Tire Pressure (ا3ي Nose

6.55

9.79

42

42Main

Nose (six ply rating)

Main (six ply rating)

Tire Size 600 X 6

600 X 6

3
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THE PIPER COMANCHE SECTION Π

SECTI.N II

DESIGN INF.RMATI.N

ENGINE AND PRGPELLER

The Comanche 400 is powered by a Lycoming ΙΟ.720.Α1Α,

eight cylinder fnel injection engine rated at 400 HP at 2650 RPM.
The engine onthe Standard Comancheis equipped with a geared
starter, 75 ampere alternator (nominal), fuel injection and

shielded ignition system.

Engine mount is of steel ^ing construction and incor-

grated vibration absorbing dynafocal mounts. The aluminum

engine cowl with fiberglass nose cowl, isa cantilever strucmre
attached at the firewall. Side panels are hing^ for quick

access to the engine compartment.

The exhaust system is a dual cross-over type with exhaust
gases directed overboard at the bottom rear of the cowling on

each side of the nose gear. The cowl flaps, located on each

side of the nose gear, are manually operated by a push-pull
control located in the cabin on the lower instrument panel.

Efficient aluminum oil coolers are mounted on the left and

right rear baffle of the engine. Engine oil drainage is accom-

plished by a quick drain installed in the left side of engine

sump.

The propeller on the Comanche 400 is a three bladed

Hartzell HC-A3VK-4/VS435-7 constant-speed, controllable

unit. It is controlled entirely by use of the propeller control
located in the center of the lower insttument panel.

FUEL INJECTION

The Bendix RSA-lOADl Tj^e Fuel Injection System in-
stalled in the Comanche is based onthe principle of measuring

5



SECTION II THE PIPER COMANCHE

airflow and using the airflow signals to operate a servo valve.

The accurately regulated fuel pressure established bythese^o

valve, when applied across a fuel control Oetting system),
makes fuel flow proportional to airflow.

Fuel pressure relation, by means of a se^o valve,

necessitates only a minimum fuel pressure drop through the

entire metering system. This makes it possible to maintain

metering pressure atove va^r forming conditions, and at the

same time does not require a high inlet fuel pressure. An

inherent fea hire of the Se^o System is self-purging, which

eliminates any possibility of vapor lock and the associated

problem of difficult starting.

The Airflow Susing System, which is incorporated in the

Servo R٠lator, consists of the throttle body containing the
throttle valve and venturi. The differential pressure be^veen
the entrance and the throat of the venturi is a measurement of

air entering the engine. These pressures are applied to an air

diaphragm in the Servo Regulator to create a force across the

diaphragm. A change in power will change the airflow to the

engine which in turn will change the force across the air

diaphragm in the Servo Regulator.
The air diaphra^ in the Servo Regulator converts the

airflow -measuring signals into an air metering force. Fuel
inlet pressure is applied to one side of the hiel diaphragm and

the pressure of the fuel, after it-passes through the fuel con-

trol (metered hiel pressure), is applied to the other side of the

diaphra^. This creates a force across the diaphragm which
is referred to as fuel metering force. Relatively low airflow

signals develop high fuel metering .forces by vimre of the
diaphra^ areas selected. The requirement for low airflow
signals makes ۴ssible the use of a relatively large venmri
which keeps 'engine induction system air losses to a minimum.

During idle operation, when air intake is too small to create

pressure differential required for operation of the diaphra^,

a constant head idle spring is used to operate the diaphra^n

and supply the required fuel for idle.
The fuel control system, which is also incorporated in the

Seno Regulator, consists of an inlet fuel screen, a rotary idle

6



THE PIPER COMANCHE SECTONH

valve and a rotary mixture control valve. The idle valve is

adjustable to obtain good idling characteristics without ejecting

metering at higher power settings . The mixture control valve

gives full rich mixture on one stop and a pro^essively leaner
mixture as it is moved toward the idle cut-off stop. The set-

ting incorporated in the fuel control system is worked out to

meet the engine requirement for all power settings without

compromise. The hill rich stop defines sea level requirements,

and the mixture control provides altitude leaning.

The Flow Divider, which is mounted on top of the engine,

is provided as a fuel distributor point. Eight individual lines
are connected to the flow divider, then routed to the cylinders.

The Flow Divider contains a spring loaded positive shut-off

valve and is ported to accurately divide fuel flow to the nozzle

lines.

Located in each cylinder are the airbleed nozzles. The

continuous flow airbleed nozzles incorporate provisions to

eliminate the averse effect of low manifold pressure at idle.

Through this, lines can be maintained, full of hiel to provide
good ٠٠ and acceleration characteristics. Actual fuel
metering is provided by the Servo Regulator, not the nozzles,
which permits leaner operation for economy and longer engine

life due to uniform cylinder head temperatures.

Installed in ứie instrument panel is a Fuel Flow Indicator.
This instrument is connected to the Flow Divider and monitors

fuel pressure. The instrument converts fuel pressure to an

accurate indication of fuel flow in gallons per hour, percentage

of cruise power, and proper leaned mixture for take-off at

various altitudes.

NOTE: An increasing or abnormally high fuel

flow indication is a ^ssible symptom of res-

tricted injector lines or nozzles.

Induction air for the engine enters the opening in the nos.e

cowl below the propeller and is picked up by a large air duct.

The air is directed through a filter and on to the Servo Regu-
lator. Located in the air box at the throat of itie Se^o

Reglator is a spring loaded door which opens automatically if
the filter becomes blocked.

7



THE PIPER COMANCHESEGTONII

STRUCTURES

Structiires are of sheet aluminum construction and are

designed to ultimate load factors well in excess of normal re-

quirements. All components are completely zinc chromate

primedj exterior surfaces are coated with acrylic lacquer.

The main spars of the wings are jointed with high strength

butt fittings in the center of the fuselage, making in elt a

continuous main spar. The spars are attached to the fuselage

at the side of the fuselage and in the center of the structtjre؛

wings are also attached at the rear spar and at an auxiliary

front spar.

The wing airfoil section is a laminar flow type, NACA-

642Α215, with maximum thickness about 40% aft of the leading
edge. This permits the main spar, located at the point of

maximum thictoess, to pass through the cabin under the rear

seat, providing unobstructed cabin floor space ahead of the
seat.

LAND.NG GEAR

The nose gear is steerable with the rudder pedals trough

a 40 degree arc. Euri^ retraction of the gear the steering
mecha٥sm is disconnected automatically to reduce rudder

p^al loads in flight. The nose gear is equipped with a

hydraulic shimmy dampener.
Retraction of the landing

gear is accomplished through
the use of an electric motor

and gear train located under

the floorboards, actuating

push-pull cables to each of the

main gears and a tube to the
nose gear. The landing gear
motor is activated by a se-
lector switch located on the

instrument panel.

To ^lard against inad-
vertent movementof the land-

-شت·
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THE PIPER COMANCHE SECTION II

ing gear selector on the ground, a mœhanical guard is posi-

tioned just below the selector handle. The handle must also be

pulled aft before moving it upward. The gear selector is in the

shape of a wheel to differentiate it from the electric flap control

knob, which has an airfoil shape. As an added safety feature,

the warning horn is connected to the gear selector switch. The
horn will then operate if the selector is moved to the "UP"

position with the master switch on and the weight of the air-

plane is on the landing gear. As a final safety factor to prevent

gear retraction on the ground, an antiretraction switch is in-

stalled on the left main gear. This prevents the electric cir-

cult to the landing gear motor from being completed until the

gear strut is extended. A green light on the instrument panel

below the landing gear switch is the indication that all gears
are down and locked.

Two indicators (visual and audible) are used-on this air.

craft to help prevent gear up landings؛
1. A warning horn, which will sound if power is reduced

below 15" manifold pressure and the gear is not down and
locked.

2٠ A visual indicator, located on top of the instrument

panel which will pop-up if the gear is retracted and power is

reduced below اا15 manifold pressure. This indicator is oper-

ated mechanically by the landing gear and throttle and there-

fore has no connection with the electrical system.

The telescoping emergency gear handle should not be used

as the primaty indication that the gear is down and locked. An

amber light alwve the switch indicates gears up. THE IN-
DICATION LIGHTS ARE AUTOMATICALLY DIMMED WHEN

THE NAVIGATION LIGHTS ARE TINNED ON.

The brakes on the Comanche 400 are acmated by toe brake

pedals mounted on the left set of rudder pedals or by a hand

lever protruding ftom under the instrument panel. Hydraulic

brake cylinders are located above the left rudder pedals and
are accessible in the cockpit for servicing. Parking brake

valves are incorporated in each cylinder. Two cables extend-

ing from the parking brake ١٠T” handle are attached to the
parking brake valves. To prevent inadvertent application of

9



THE PIPER COMANCHESECTION II

the parking brake in flight, a safety lock is incorporated in the
valves thus eliminating the possibility of pulling out the "T"
handle until pressure is applied by use of the toe brakes or the
hand lever.

CONTROL SYSTEM

The flight controls on the Comanche 400 are the conven-
tional three control type operated by a control column and

rudder pedals. The all movable stabilator, with an anti-seTWO

tab which also acts as a longitudinal trim tab, provides extra

stability and controllability with less size, drag and weight.
Provision for directional and longitudinal trim is provided

by an adjustable trim mechanism for the rudder and stabilator.
The trim mechanism for the stabilator is operated by an elec-

trie motor, activated by a switch mounted on the control wheel.

On a standard airplane the trim switch is located on the left

side of the left control wheel ٠ If the airplane is equipped with

an Altlmatic Pilot a button on top of the left control wheel will

activate an automatic electric longitudinal trim.
Max-Lift, electrically operated flaps, are used on the

Comanche 400. As the flaps are operated by an electric motor

they can be lowered and stopped in any desired position. The
flap control switch (airfoil shaped) is located on the wheel well

cover. Located on tİTe instrument panel is a flap position

indicator marked to show degrees of flap travel. A range for

take-off operation is also shown,

located in the inboard end of the right flap is a lock which

holds the flap in the "UP" position so that it can be used as a

step for ent^ or exit. A second lock is incor^rated to pre-

vent the flap from going full down in case a step load is applied

and the up lock is not fully engaged. The flaps are inter-
connected to prevent extension.or retractionofonly one surface.

FUEL SYSTEM
^e fuel for the Comanche 400 is carried in four bladder

type fuel cells located in the leading edge sections of the Wings.
Combined capacity of these four fliel cells is 130 gallons. The
two intoard cells, which are classified as main cells have a

10
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THE PIPER COMANCHESECTION II

capacity of 30 gallons each (27 gallons useable) while the two

outboards or auxiliaiy cells have a capacity of 35 gallon each.

Auxiliary fuel is to be used in level flight only. Fuel cells are

provided with NACA type non-icing vents.

During normal operation the fuel is drawn to the engine
from the cell by a mechanically operated fuel pump located on

the engine accessory section. In the event the engine driven
fuel pump fails an electric auxiliaity fuel pump is provided.

This pump is operated during starting, take-offs, and landings.
The combination fuel selector and strainer unit for the

system is located be№eenthe front seats. Daily draining of the
strainer is accomplished in the cockpit by lifting up on the red

knob located in the center of the selector. The general proce-

dure for draining the fuel system is to lift the strainer quick
drain knob for a few seconds with the fuel cell selector on one

cell, then change the fuel selector -to the opposite cell and re-
peat the process. The same process applies for the auxiliary

fuel cells. Allow enough fuel to flow to clear the lines as well
as the strainer. Positive fuel flow shut-off can be obseded

through the clear plastic tube which carries the fuel overboard.

Fuel quantity is indicated by one electric gauge located in

ihe instrument cluster. This gauge will indicate the amount

of fuel in the cell that is selected. An over-ride system is

incor۴rated so ^at it is possible to check the amount of fuel

available in the remaining cells without moving the selector
handle to that cell position.

This is accomplished by de-

pressing the red button (lo-
^ted on the fuel selector

plate) under the desired fuel

cell position. The fuel gauge
will indicate the amount of

fuel available in that cell.

When the red button is re-

؛ leased the indicating system
will return to its normal op-
oration.
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SECTON II THE PIPER COMANCHE

ELECTRICAL SYSTEM

The Comanche 400 electrical system Includes 12 volt 75

amp alternator, providing power at all engine speeds, a tran-

sistorized voltage regulator, an over voltage relay and a 35

ampere tiour battery. This advantage results in improved per.

formance lor radio and elec^ical equipment and longer bat-

tery life.

The battery and relays are mounted immediately aft of the

baggage compartment. .Access for setlice or inspection is
obtained through a removable panel adjacent to the bagage door.

Electrical switches are located on the lower left side of the

instrument panel. The ci-rcuit breaker s, located below theelec-

trical switches, automatically break the electrical circuit if an
overload should occur. To reset the circuit breakers simply

push in the reset burton. It may be necessaryto allow approx-

imately two minutes ^fore resetting the breakers. Corrective
action should be taken in event of continualcircult breaker pop-

ping. It is possible to manually trip the breakers by pulling out
on the reset button. The alternator circuit breaker, mounted

on the same panel. Is of the switch t^^eand shouldnot be turned

off while the en^ne is running.

Standard electrical accessories, in additionr to those al-

ready listed, include a geared starter, stall warning indicator,

cigar lighter, ammeter and anti-collision light. Advanced

instrument lighting is offered as optional accessories. Circuit

provisions are made to handle optional communications and

navigational equipment.

Operation of the alternator system as far as visual in-

dication to the pilot is the same as for a standard generator

system. The ammeter, located in the upper right corner of the

Instrument panel, will give a constant indication of battery

charge and/or discJiarge incase of amalfunctlon of the system.

Should a malfunction of the voltage regulator occur that would

cause a high voltaj condition the over voltage relay will cut the

alternator out of the system. Battery power will still be avail-
able to the bus bar.

14
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!NSTRUMENT PANEL

The instrument panei in the Comanche is designed to

accommodate the customa^ advanced flight insttuments on

the left side in front of the pilot and the engine instruments on

the right side. The Gyro nstruments؛ are shock mounted and
are accessible for maintenance by removing the cover located

on top of the instrument panel.

The Artificial Horizon and the Directional Gyro in the

flight group are vacuum operated through use of a vacuum
pump installed on the engine. The Turn and Rank is an elec-

trically operated instrument and serves as a standby in case

of vacuum system failure.

VACUUM SYSTEM

Suction for the vacuum operated Gyro Instruments is sup-

plied by an engine driven (dry type) vacuum pump.
A vacuum gauge is installed In the instrument panel to

provide a constant indication of vacuum source. Suction is

indicated on the gauge in inches of mercuryj normal operating
range is 4.5 to 5.0 inches. The system is controlled by one

adjustable regulator, located under the instrument panel. After
initial adjustment the regulator will repulrc very !.ittle attention.
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THE PIPER COMANCHE SECTION II

HEATING AND VENTILATING SYSTEM

There are four individual controls provided for regulating

the heating, defrosting and ventilating air. The controls are

located on the lower right side of the instrument panel in a

console panel.
Heated air for the cahin

interior is provided by a
heater shroud attached to

each exhaust muffler. Fresh

air is picked up at the air in-
duction inlet at the front of

the cowl and passed through
the heater shrouds into a

control valve for distribution

to the cabin.

Warm air for the de-

froster system is obtained

directlyfrom the right heat-
er shroud. The amount of air applied to the windshield is

regulated with the control in the console. Caution should be

used if it is necessary to operate the defroster on the ^ound

as prolonged application of heat to the windshield may cause

distortion.

Fresh air for the cabin interior is picked up from two air

inlets In the leading edge of each wing" The air passes through
the wings to the wing root area and is discharged into the cabin

near the floor just forwa.rd of the front seats. In addition two

fresh air scoops are located on the dorsal fin. These provide
air for two overhead ventilators in the rear seat area and two

front seat ventilators located between the windshield postsand

the Instrument panel.
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Heating Controls

BAGGAGE C.MPARTMENT

Maximum placarded weight of the baggage area is 200
pounds with 20 cubic feet of space available, accessible toough

a 20 X 20 inch door. Provision for securing cargo is provided

by tie-down belts installed in the compartoent. Attached to
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SECTION II THE PIPER COMANCHE

the top of the baggage compartment are provisions for stowing
the tow bar.

SEATS

Front seats are adjustable to provide comfort and facili-

tate ease of entry and exit from the aircraft for pilot and

passengers. They are easily removed by taking out the stops

at the end of the mounting tracks and sliding the seats off their
tracks.

The l^ck of the rear seat is adjusted to various fore and.

aft positions by use of the latches at the outix^ard upper cor-

ners. The entire rear seat is removed quickly by disengaging

the aft seat bottom tube from its attachment cًاamps, detaching

the latches behind the top of the seat back, removingthe center

safety belt bolt, then lifting both the seat and the back as one
unit from the cockpit.

FINISH

All aluminum sheet components of the Comanche are

carefully finished inside and outside to assure maximum ser-

vice life, ^th sides of all. pieces are alodine treated, and are

sprayed with zinc chromate primer. External surfaces are

coated with durable acrylic lacquer in attractive high gloss

colors. The application of primer to interior surfaces will

prevent corrosion of structural and non.structural parts on
the inside where there is no access for normal maintenance.

/V
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SECTION IIITHE PIPET COMANCHE

SECTION III

OPERATING INSTRUCTIONS

PREFLIGHT

The following safety procedure instructions must become

an integral part of the pilot's operational routine and preflight
Inspection,

Below is an outline for preflighting the Comanche 400:

1 ٠ a. I^ltion and battery switches are "OEF. "

2٠ a. Check for external damage or operational interference

to the control surfaces, wings or fusela^,

b. Check for snow, ice, or frost on the wings or control
surfaces.

19



SECİN IU THE PIPER COMANCHE

3.a. Check fuel supply,

b. Check fuel cell caps and covers for security (adjust

caps to maintain a tight seal),
c. Fuel system vents open.

4. a. Landing gear shock struts properly inflated (Approx-

mately 2-1/2" piston e^osed).

b. Tires satisfactorily inflated and not excessively worn,
c. Cowling, landing ^ar doors and Inspection covers

properly attached and secured,

d. Propeller free of detrimental nicks,
e. No obvious fuel or oil leaks,

f. Engine oil at the proper level. (Insure dip stick is

properly seated.)
5. a. Windshield clean and free of defects.

6. a. Tow-bar and control locks detachedand properly stow-

ed. Check that baggage door is secured.

7. a. Upon entering the airplane, ascertain thatallcontrols

operate normally,

b. Check that the landing gear selector and the other con.

trois are in their proper position,
c. Close and secure the cabin door,

d. l^ain the fuel strainer,

e. Check that required papers are in order and in the air -

plane.

START!NG ENGINES

1. Cowl flaps open.

2. C^en throttle approximately 1/2 inch.
3. Turn electric fuel pump on.
4. Move mixttire control to full rich un.til an indication

on fliel flow meter is noted. (Engine is primed.)
5. Move mixttjre control to idle cut-off.

6. En^ge starter. When engine fires, move mixture
control to full rich. If engine does not fire within 5.10 sec-
onds, disengage starter and reprime.
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STARTING ENGINE WHEN FLG.DED

1. Move throttle to full open and mixture to idle cut-off.

2. Turn electric fuel pump off.

3. Engage starter. When engine fires avance mixture
control and retard throttle.

4. Turn electric fuel pump on.

The starter manufacturer recommends that cranking

periods be limited to ten to ^elve seconds with a five minute

rest beleen cranking periods. Longer cranking periods will
shorten the life of the starter.

WARMUP AND GROUND CHECK

As soon as the engine starts, the oil pressure should be

checked. If no pressure is indicated within thirty seconds,

stop the engine and determine the double. If a very cold
temperature exists (10. F or below) a little longer period of

time may be necessa^.

Warm-up the en٥ne at 1000 to 1400 RPM for not more

titan two minutes in warm weaker, four minutes in cold weath-

er. Avoid prolonged idling at low RPM as this practice may

result in fouled spark plugs. The magnetos should be checked

at 2000 RPM with 15" Μ.Ρ and the propeller in high RPM, the

drop not to exceed 125 RPM. The engine is warm enough for

take-off when the throttle can be opened without the engine

.faltering.

The propeller control should be moved through its com-
plete range during the warm-up to check for proper operation,

then left in the ftill low pitch positions.

To assure smooth engine operation on the ^ound the electric

fuel pump should be on and turned off only during ^ound check
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or during warm-up to make sure that the engine driven pump

is operating. Prior to take-off the electric pump should be
turned on again to prevent loss of power during take-off should

the en^ne driven pump fail.

TAKE-.FF

Before take-off the following should be checked:

Seat belts fastened.

Seats locked in position.
Controls free.

Fuel on main tank.

Cowl flaps open.

Electric fuel pump on.

7. Flaps set.
8. Trim set.

9. .Mixffire rich.

10. Propeller set.

11. Engine gauges normal ٠
12. Pfeor locked.

2

3

4

5

6

During anormal take-off, with full ^wer at 2650 RPM and
full rich mixture, the pointer on theffjel flow meter, will stabil-
ize between the sea level mark and the red line. This setting

gives a slightly rich mixture to aid in fuel cooling the engine
and is r^ommended for normal take-off at sea level.

.When taking off from a high altitude field, (example 4, 000
feet), the mixture should be leaned to obtain maximum power.

This is done during the pretake-off check. Apply full throttle,
then move mixture control towards the lean position until the

fuel flow finter has Siabilized at the 4, 000 foot mark, located

beleen the 27 and 28 gallon marks. Leave the mixture in this
position and proceed with the take-off. This same procedure

can be used at sea level to obtain maximum jXiwer except the

fuel flow ۴inter must be Stabilized at the sea level mark.

Caution should be used when operating at sea level with the

mixture leaned so that the engine is not overheated.
After the take-off has proceeded to the point where aland-

ing can no longer be made wheels-down in ^ent of ^wer -11ظ
ure, the gear should be retracted. When the gear is up, the
throttle should be brought back to climbing power, 24" MP,
and the RPM reduced to 2400.
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CLIMB

The best rate of climb is obtained at 120 MPH, but to give

high forward speed as well as a good rate of climb, a

cruising climb speed of 1-38 MPH is recommended.

a

STALLS

All controls are effective at speeds down through the stall-

ing speed. Stalls are gentle and easily controlled.

STALL SPEED TABLE

Power OffConfi^tration

78C.A.S.

75C.A.S.

ỐSC.A.S.

Gear and Flaps up

Gear and Flaps (Take-off 15.)
Gear and Flaps Down (Full)

These figures are at ^oss weight of 3000 lbs.

CRUISING

The cruising speed of the Comanche 400 is determined by

many factors including power setting, altitude, temperature,

weight, and equipment installed.

The normal, recommended economy cruising power setting
of the Comanche is at 65% ^wer. At 12, ow feet this gives a

True Airspeed of 208 MPH. This power setting is obtained
under standard conditions at 2400 RPM and full throttle. Fuel

consumption is approximately 18 gallons per hour total.

The optimum cruising speed of the Comanche at 8000' is

213 MPH. (Sec Power and Performance charts for power set-

tings and performance under various conditions.)

The Lycoming engine in the Comanche can be cruised at

any percent of power from 75% down. 2400 RPM is recom-

mended for maximum cruise performance and lower RPM'S,

down to 1800, for more economical cruising conditions ٠
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Ordinarily an RPM setting should be selected which will give
maximum smoothness. To avoid undesirable stresses on the

propeller, no Manifold fessure settings over 24" should be
used with an RPM of less than .0ه20

To obtain the desired power set the m.anifold pressure and

RPM according to the power setting table in this manual. After

the desired power settings have been set up, adjust the misure

control for corresponding best power setting as indicated by the

fuel flow meter. The low side of the power setting, as shown

on the fuel flowmeter, indicates best economy for that percent

of power while the high side indicates best power.
During climbing operation the servo re^ilator will sense

the change in altitude and will automatically lean the misure.
For better economy manual leaning with the mixture control
can also be accomplished if desired.

APPROACH AND LAND.NG

During the approach, the gear can be lowered at speeds
under 150 MPH, preferably on the downwind leg. Flaps should
be lowered on final approach at an airspeed under 125 MPH,

and the airplane trimmed to a gliding speed of 93 MPH ٠ Nor-
mally atout 12" MP should be maintained to give a reasonable
approach angle. RPM should be left at high cruising RPM or
approximately 2400. This propeller setting gives ample power

for an.emergency go-around and will prevent over-speeding of
the engine if' the throttle is advanced sharply. The mixture
control should be kept in full rich position to insure maximum

acceleration if it should be necessary to open the throttle.

The amount of flap used during landings and the speed of

the airplane at contact should be varied according to the wind,

the landing surface, and other factors. It is always best to

contact tlie ground at the minimum practicable speed consistent
with landing conditions.

Normally, the best technique for short and slow landings
is to use full flap and a small amount of power, holding the

nose up as long as possible before and after ^ound contact.
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In high wind conditions, particulary in strong crosswinds, it

may be desirable to approach the ground at higher than normal

speeds with half or no flaps.

banding check list:
1. Mixture "RICH."

2 . Propeller at high cruising RPM.
3. Electric fuel pump "ON."

4. Euel selector on proper tank.

5. banding gear ١’DOWN” (under 15(1 MPH), c-heck green
indicator light on and landing gear warning horn off.

6. Flaps full down or as desired (under 125 MPH) ٠

7. Cowl flaps - open

If, for any reason, it Incomes necessary to ..go around.' apply

full throttle, retract the landing gear and slowly retract the flaps ٠

ST٥PP،NG THE ENGIISIE

During the landing roll, the flaps should be raised and the elec-
trie fuel pump turned off. After parking, the radios should be

turned off and the engine stopped by pulling the mixture control
out to Idle cut-off. The throttle should be left full aft to avoid

engine vibration while stopping. Then the ignition and niaster
switches must be turned off, mixture control pushed in and the

parking l)rakc set.

E/vlERGENCY PROCEDURES

Manual Cear Extension:

Manual landing gear extension is accomplished with the
eft of the nose wheel telescopingب. lever located direct'jy

This control can be used to extend the gear if the electrical
Do notattempt to retract the gear

โ ihi. electric iiiotOi. as uie inechii.،
actuating system has failed,
manually without the use Oi

nism lor holding the gear hi tl٠٤e ٧'١p/. position must be previ"
fr١؛rn tiie gear torque tube ij\ ])erniir ΐί'κ.؛

operation of the gear extension lever.

ÒL ٠٧،ئدمخغغ;اىغا

د٠ث



THE PIPER COMANCHESECTION III

Before proceeding with emergency gear extension check
the fo.llowing:

1. Master and gea.r circuit breakers are in.
2. Master switch is on.

3. Navigation lights are off (da^rtime).
To extend the gear, remove the cover over the emergency

disengage control located between the two front seats, and fol.
low the instructions on the back of the cover as follows:

1. Airshed not over 100 MPH.

2. Landing gear switch in center off position if landing
gear switch is a three position and in the gear down locked pos-
ition if switch is a two position.

3. Disenga^ electric motor by pushing motor release
arm fo^ard througli full travel.

4. Extend emergency handle to full length.
5. Push handle forward full travel to extend landing gear.

After the gear has been extended manually, do not perform
any unnecessary operation to the gear until the aircraft is
placed on Jacks.

Ν.ΤΕ

1. Do not pull aft on handle as this will unlock gear.

2. Do not re-engage retraction motor in flight.

3. Reducing power and rocking the ^ar extension
handle will aid in manually extending landing gear.

To return the system to normal electric operation, re-

engage the electric motor to tlie landing gear extension torque

tube by following the procedure given:

1. Landing gear switch in center off position if a three
position switch is installed and if a two position switch is in-

stalled the circuit breaker should be disengaged.

2. Pull landing gear emergency extension handle about

half way back, allowing gear to hang partially extended.
3. With landing gear control switch move end of the

electric motor drive shaft Into position about half way back so

26



THE PIPER COMANCHE SECTION III

ứiat ứie slot in the drive shaft is near the mating pin on the

torque tube.

4. Using the extension handle move the torque ftibe pin

slightly back and forth until it can be engaged with the drive

shaft slot, then push the parts together.

5٠ Lock the drive shaft to the torque tube by pulling the

motor release arm full back to the normal locked position.

Gear-Up Landing:

A gear-up landing should only be made during an emer-

gency (!) when the surface is too soft or rough to permit a

gear down landing, (2) when a field is too short for a gear-

down landing, which might cause more damage throtigh hitting

obstructions than the gear-up landing would cause, (3) when
a water landing is necessary.

In the event of a gear-up landing, make a normal approach

as with gear-down, leave flaps up (to reduce flap and wing

damage), close the throttle and cut the master and ignition

switches during the flare out, turn the fuel selector off, and

contact the ground at minimum speed.

Engine Failure:
The most common cause of engine failure is mismanage-

ment or malfttnction of the fuel system, ^erefore, the first

step to take after engine Allure is to move the fuel selector
valve to the tank not being used. This will often keep the

engine running even if there is no apparent reason for the
engine to stop on the tank being used.

If changing to the oposite fuel tank does not restore the

engine:

(!) Check fuel pressure and turn on electric fuel pump
if off.

(2) ^sh mixttire conttol to ftill "RICH".

(3) Check ignition switch.

MOOR!NG

The Comanche 400 should be moved on the ground with the
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aid of the nose wheel steering bar provided with each plane

and stored in the baggage compartment.

Tie down ropes for mooring the aiutane can be fastened

to the wing tie down rings and at the tail s^ld.
The aileron and stabilator controls should be secured by

means of a safety belt or control locks to prevent control sur.

face damage. The rudder is held in position by its connections
with the steerable nose wheel, and does not need to be secured

except under unusually high wind conditions.

WEIGHT AND BALANCE

For weight and balance data, see the Weight and Balance
Form, which gives the exact weiglitof the airplane and permiS“
sible center of gravity conditions.

.PERATiNG TIPS

In the operation of the Comanche, as in that of any other

type of aircraft, there are a few points of technique and in-

formation that apply particularly to this model. The follow-

ing Operating Tips may be helpful in the operation of the
Comanche:

(!) Remember that when the navigation lights are on the

gear position lights are very dim.
(2) Learn to trim the airplane for take-off so that only a

very light back pressure on the wheel is required to lift the

ship off the ground.

(3) On take-off, do not retract the gear prematurely. The

aircraft may settle and make contact with the ground because

of lack of flying speed, atmospheric conditions or rolling
terrain.

(4) The best speed for take-off is at about 80 Μ.Ρ.Η-

under normal conditions. Trying to pull the airplane off the

ground at too low an airspeed will increase the take-off roll
rather than decrease it.

(5) Although it is permissible to extend the landing gear at

speeds up to 150 M.R.H., the loads on the landing gear exten-
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sion motor and on the gear doors are much lower if slower

speeds are used. For this reasoD, it is recommended that

unless thereis good reasonto lowerthe gear ata higher speed,

it should normally he extendi at speeds beiow 125 Μ.Ρ.Η.

(ة) The flaps can belowered atairspeeds up to 125Μ.Ρ.Η.

To reduce flap operating loads, however, it is desirable to

slow the airplane to IQO Μ.Ρ.Η. or less before extending the

flaps. At these reduced speeds, the load applied to the flaps

is greatly reduced.

(7) During gear operation keep the floor area under the

emergency gear lever clear. Restriction to movement of the
lever will cause the gear motor circuit breaker to open,

(s) Always ascertain the position of landing gear by the

position of the emergency gear lever as well as the gear

position lights.
(9) If, under unusual circumstances, the landing gear

motor is apparently being overloaded and the circuit breaker

opens repeatedly, the electric motor can be assisted by apply-

ing light hand pressure to the emergency gear lever.
(.10) Before attempting to reset any circuit breaker, allow

a two to five minute cooling off period.

(11) When landing and upon making contact with the ground
on the main wheels, neutralize the rudder pedals, apply

additional back pressure to the control wheel and retract the

flaps. This gives best directional control on the ground and
provides for full effectiveness of the brakes during the landing
roll.

RADIO OPERATION

Communication and navigational equipment controls are
located in the center of the instrument panel. Associated

-٠ switches are located on a separate panel below the

control column on the lower right side of the instrument panel.
Circuit breakers for the radios are located on the main circuit

breaker panel.

All sets are turned ’ON” by the switch located on the

control head of each particular unit, with the exception of the
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marker beacon and glide slope ^wer switches which are
located on the Audio Selector Switch Panel.

After power is supplied, the pilot may wish to operate one

of the two transmitters by moving- the transmitter selector
switch to the proper position. The switch is located on the

selector switch panel.

A separate three position audio selector switch is provided
for each receiver. Each receiver audio output may be connected

to either the speaker or the headset. In addition they may be

placed in the 'OEE" or standby position. To receive audio
through the speaker from the Marker Beacon and DME UDI-2
the top Mark 12 must be in operation. Power from this radio

is not required whenthe headphones are connected to the Marker
Beacon or .ME.

Two or more sets may be simultaneously connected to

either the headset or speaker position by placing the selector

switches inthe desired combination. For example, theA.D.F.

and the top Mark 12 may be selected to operate on the speaker

and the lower Mark 12 may be selected for headset operation.

If desired the pilot may listen to the speaker and the co-pilot
the headset.
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ΡΑ-24-400

COMANCHE
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PAể24٠400

COMAMCHE

LANDING DISTANCE OVER 50 FT. OBSTACLE

FLAPS ΕΧΤ.-38

POWER OFF-APPROACH SPEE0.93 WPH IAS

NOTE؛ THE LANDING DATA SHOWN BELOW WAS PREPARED

IN ACCORDANCE WITH CIVIL AIR REGULATION 3.06

HARD SURFACE RUNWAY

ZERO GRADIENT

ح600

;ii
ể

ỂỸ
Ш ■ẵ.■

I
í

ili
قع

د ح

ш\
(F.) 1؛;ج1جب1

STD.

\Χ ĘTEMP.
i

1 تع

z
:แ]"TO OBTAIN LANDING DISTANCE;

!. PLOT TEMfÏrATURE AND PRESSURE ALTI'
2.t؛ANS؛ER to B on GROSsWeiGHT LINE!:transfer parIlel.tqSrIferen; line to c atطًاآل؛؛ؤ؛؛ؤًا؛؛^؛عًاا؛؛؛مثإ
5. TRANSFER PARALLEL то REFERENCE LINE TO E AT

PROPER WIND.

6. read LANDING DISTANCE AT F.

;800؛

1ذا٤ي

0 .20 40 eo so 5$ 54 зг 50 29 0 0ا5020

waoHT юо LSS. headwiimfh

I I I Ị و

AIR TEI- ص
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24-40.

COMANOHE

LANDING GROUND ROLL

— FL^PS ExT.^38٥ —
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THE PIPER COMANCHE SECTION V

SECTION V

GENERAL MAINTENANCE

^is section of the Comanche 400 Handbook contains in-

formation which pertains-to minor maintenance of the airplane.

Any complex repair or modification should be accomplished

by a Piper Certified Seiwice Center or equivalent.

TIRE INFLATION

For maximum service ữom tile tires on the Comanche,

keep tires inflated to the proper pressure of 42 lbs. Inter-

change the tires on the wheels if necessary to produce even

wear. All wheels and tires are balanced before original

installation, and the relationship of tire, itlbe and wheel should

be maintained whenever possible upon reinstallation. Out of

balance wheels can cause extreme vibration in the landing gear

during take-off. In the installation of new components, it may

be necessa^ to rebalance wheels with the tires mounted.

BATTERY SERVICE

Access to the 12-volt 35-ampere hour battery is through
compartoent panel ٠ The stainless steelthe right rear

box has a plastic drain tube which is normally closed off with

a clamp and whl.ch should be opened occasionally to drain off

any accumulation of liquid.
The batten should be checked frequently for proper fluid

level, but must not be filled above the baffle plates. All con-

nections must be clean and tight.

If the battery is not up to proper charge, recharge starting

with a charing rate of 4 amps and..finishing with 2 amps.

Quick charges are not recommended.
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THE PIPER COMANCHESECTION V

BRAKE SER٧ICE

·ذ1ذا

The brake system is filled
with Univis No. 40 (petroleum

base) hydraulic brake fluid.

rịịsỉrà:^^l This should be checkd at
every 100 hour inspection and
replenish^ when necessary,

؛ refilling the brake rese^oir
ت onthe aft bulkhead of the nose

section to the indicated l^el.

No adjustment of brake

clearances is necessary on

the Comanche brakes. If after extended service the brake

blocks become worn excessively (1/64'. minimum lining), they

are easily replaced with new brake segments.
Main wheels are easily removed by taking off the axle nut

and withdrawing the wheel from the axle. To remove the brake
disc and lining, remove the three ๒118 through the brake

مدج·■
:ًا

ا:
г؟؛'

I
ح؟

ا٠؛،أل%
■;к٠й٠1

‘И

i
؛£:
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Iعا II:.;:'·.·4:غ;با؛ب؛يهألاب:?
لغ٠7اأ؛ل I

دج
I1?قا"؛لب-ئ

housing.

Tires are dismounted from the wheels by deflating the

tube, then removing the wheel through-l^lts, allowing the
wheel halves to be separated.

LAND!NG GEAR SER٧ICE

In packing up the Comanche for landing gear and other
senice, a ack؛ kit (available through the Piper Aircraft Dis-

tributor Service Departments) should be used. This kitincludes

two hydraulic Jacks and a tail support. Approximately 300 lbs.
of ballast should be placed on the base of the tail support

before Jacking up the airplane.

Landing gear oleos on the Comanche should be serviced

according to instructions on the units. All three oleos should

be emended until ท๒น1 2-1/2 inches of oleo piston tube is ex-

posed under static load.

To add air to the oleo struts, a strut pump Is attached at

the air valve and the oleo pumped up to the proper position. To
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THE PIPER COMANCHE SECTION V

add د٠11 release the air through the valve, allowing the

strut to exten'd fully. Next remove the air valve and fill the

unit through this opening. Then compress the oleo to within

1/4 inch, of hill compression, allowing' air and excess oil to

escape. Then reinsert the valve core and pump up the strut.

PUEL AND 0!L'REQU!REMENTS

Aviation Grade 100/130 Octane (minimum)-, fuel must be

นร๗ in the Comanche 400. The use of lower grades of fuel can

cause serious engine damage in a very short period of time

and is considered of such importance that the engine warranty

is invalidated by such use.

The oil capacity of the Lycoming 1O-720-A1AİS 17 quarts,
and the minimum safe quantity is 5 quarts. It is recommended

that engine oil be changed every 50 hours or sooner under
unfavorable conditions. The following .grades are required for

the specified temperatures:

-Temperatures above ٠60٥ F
Temperatures beleen 30. F and 90. F
Temperatures between 0٥ F and 70. F S.A.E. 30
Temperamres below ؟0 F

S.A.E. 50

S.A.E.40

S.A.E. 20

LEVELING AND RIGGING

Leveling the Comanche 400 for purposes of reweighing or

rigging is accomplished as follows:
(!) Parhally withdraw two machine screws located on the

door. These scre.wS areside of the fuselage over the

leveling points and the airplane Is. longitudinally level when a
level placed on the head of these scretvs Indicates level.

ؤ2) To put the airplane in a longitudinally level position
on scales, f؛rst block tl٠e m.alngear oleos to full extension, then
deflate the nose wheel tire until tlie proper positlonls reached.

For rigging purposes only, place airplane on jacks.
(3) To level the airplane laterally, place ạ level across

.136.5 bulkhead (In baggage compart"the fl^r^ard at station

ment beuveen rear spar attachment points).
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Rigging: Although the fixed flight surfaces on the Comanche
obviously cannot be adjusted in position for rig^ng purposes,

it may be necessary on occasion to check the position of these
surfaces. The movable surfaces all have adjustable stops as

well as adjustments on their cables or push-pull connections
so that their range of movement can be altered. The positions
and travels of the various surfaces are as follows:

(!) Wings: 5٠ dihedral, no ^ist.
(2) Stabilator: No dihedral, travel (leading

+ i٥ up. 15-1/2. down PI..
(3) Stabilator Tab Travel (Stabilator Neutral): 4-1/2.

p 1٥, - 0. up. 9๐ ± 1 down.
(4) Fin: Should be vertical and in line with center of

o
4-1/2

fuselage.
(5) Ailerons: Travel 19. up, 15. down. P2٥.

(Ố) Flaps: 0ج3 down Pl٥.

(7) Rudder: Travel 25. left or right, .خ2٠
For purposes of changing Ше lateral trim, an adjustable

sto-p screw is provided on the йар. Refer to th.e Comanche 400
Service Manual.

CaRE of air filter
The induction air filters must be elea tied at least once

every fifty hours and depending on the type of condition exist-
ing, it may be necessary to clean the filters daily or every

five hours. Extra ổ.ltcr.؟ are Inexpensive and should be kept

on hand and นรฟ for rapid

replacCTient.

The following cleaning
proc^ure is recommended by
the manufacttirer of the filter:

(!) Remove the filter

from the engine compartment.

(2) Tap filter gently to
remove dirt articles. Do not

I use compressed air or clean-

ing solvents.
(3) Reinstall air filter.

-
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THE PIPEE COMANCHE SECTION V

CARE OF WINDSHIELD AND WINDOWS

A certain amount of care is required to keep the plexiglas

windows clean and clear. The following procedure is recom-

mended:

(!) Flush with clean water and dislodge excess dirt, mud,

etc., with your hand.

(2) Wash with mild soap and warm water. Use a soft

cloth or sponge. (Do not rub.)
(3) Remove oil, ^ease or sealing com^unds with a cloth

soaked in kerosene.

(4) After cleaning, apply a thin coatof hard polishing wax.

Rub lightly with a soft dry cloth.
(5) A severe scratch or mar can be removed by using

jeweler’s rouge. After the flaw has been removed apply wax

to the area.

SEWAL NUMBER PIATE

The serial number plate is located outside of fuselage to

the left of the tail skid. The serial number of the plane shoUld

always be used in referring to the airplane in service or

warranty matters.

FUEL SYSTEM

The fuel screens in tlie strainer and the injector will

require cleaning at the first 50 hour inspection and every 100
hour inspection thereafter. The screen in the injector is

located in the housing where the fuel inlet line connects to the

injector. The fuel strainer located under the floortoards are

accessible for cleaning through an access plate on the !»ttom

of the fuselage. When reassemblingthe Sttainer after cleaning,

a small amount of grease applied to the gasket will facilitate

assembly.

4Ồ
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PIPER AIRCRAFT C٠RP٠RAT!٠N

WARRANTY

Piper Aircraft Corporation <،،Pipeť’) warrants e^h new ,.ساده
radio, and part manufactured by ît t. be free from def^te in material
and ^rkmansbip under normal use and arrice, Pipeťs obligation
under tbls wa„anty ^ng limited to either erpairing or replacing any
part or parts thereof that shall, within one year after delivery ئ the
ease of Piper manufactured erdi, equipment or within six months
after delivery. 15. hours of operation, or 3. days after discovery of the
defect whichever shall first occur. In the case of the airplane or
any other part or parts, be returned et Pîj^r at Its faetory ^th
trans^rtation charges prepaid and that Pi^r.s examination shall
discis to its satisfaction ot have been defective. Upon the expư-
atira of the applicable period afore^ld any such obligation or

llahiMty shafl terminate. This warrenty shall not apply to any air-
plane or part manufactured by ΡΙ^Γ that shall have been repaired
or altered outside of Pl^r’s factor or that shall have b^n sub-
ject ot misuri negligence or accident.

Pi^r further warrants ot the person purchasing directly from
Piper (..the buyer..) as to each new airplane and part manufactured
by Piper that (a) the title ot such article conveyed by Piper Is grad
and Its etansfer irghtful, (b) such article Is delivered to the buyer
free frwn any security Interest or otber lien or encumbrance of which
the buyer at the itme of purchase has no knowledge or notice and
(c) such article Is delivered ot the buyer free of the irghtful claim
of any third person by way of infringement or the like. Plrar makes
no warranty whatever with respect ot engines, erdlos manufactured
by .there, propellere, ignition apparatus, starting dertces, generatore,
batteries, or other trade accessories, inasmuch as such pr^ucts are
usually warranted separetely by their res^tive manuf^turere.

m OTHER WARRAJÏÏÏ, AETHER OFMERCHANTAHH^,
FITNESS OR OTOTRWISE, EXPRESS OR ^LIE. IN FACT OR
BY LAW, IS GIVEN BY P№ER ١^TH RESPIT OT ANY NEW
AttPLANE OR PART, AND NO OTHER OR FURTHER OBLIGA-
TION OR LIABHJTY SHALL BE INCURRE. BY P№ER BY REA-

SONOF THE MANIJFACTURE AND/OR SALE OF A^ NEW Ara-
PLANE OR PART OR OF ITS USE, ^^ER FOR BREACH OF
ANY WARRANTY, NEGLIGENCE OF MANUFACTURE OR
OraERWISE. In no event shall Piper he liable for special or con-

swiuentlal damage. No distributor, dealer, agrat or employee of
Pi^r Is authorized ot e^nd any other or further wareanty or Incur
any additional obligation on Piperis behalf In connection ^th ete
sale of Its products.

(Ζ30 039)


