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INTRODUCTION

This Pilot's Operating Handbook may be used as the FAA approved Airplane Flight Manual only
if kept current. When this Handbook is used for airplane operational purposes, it is the
responsibility of the owner/pilot to maintain it in a current status and to ensure that all pertinent
data (including weight and balance and required supplements) are recorded in this Handbook.

APPLICABILITY

Application of the information contained in this Handbook is limited to the specific group of
Piper PA-30 airplanes as designated on the title page of this Handbook.

NOTICE TO ALL PILOTS

This Handbook is intended to be used as a guide for the pilot in the operation of the airplane. It
is not meant to be a substitute for adequate and competent flight instruction.

Information contained herein is designed to provide the pilot with a general knowledge of the
airplane, and specific suggested Normal and Emergency Operating Procedures. It is intended to
promote safety and is presented to enable the pilot to form, in advance, a plan of action for
coping with the most probable situations that could occur in the operation of the airplane.

Assurance that the aircraft is maintained in an airworthy condition is the responsibility of the
owner. The pilot-in-command is responsible for determining that the aircraft is safe for flight.

SCOPE

This Handbook is divided into 10 numbered sections. Each section can be equipped with a tab
divider for easier access to information that may be required in flight. With few exceptions,
information presented herein does not consider any modifications that may have been made to the
original aircraft.

Section 1 is information of General interest. The information presented is an overview of basic
physical data, and performance specifications. Included also is an extensive glossary to clarify
specific terms, some of which have conflicting usage or definitions that are different from
contemporary usage. A table of conversion factors is included to address international usage and
distribution.

Section 2 is operating Limitations. This section of the Handbook includes material required to
be furnished to the pilot by Federal Aviation Regulations. Section 2 is the FAA approved part of
this Handbook, and constitutes the Airplane Flight Manual. The pilot is by law responsible for
remaining within the operating limitations as directed by instrument markings and placards
located in the airplane and outlined in this section.

Section 3 is Emergency Procedures. This section can be equipped with a red tab divider for

instant identification. The procedures are suggested as a course of action for coping with the

particular condition described, but are not intended to be a substitute for sound judgment and
common sense. It is recommended that the pilot review standard emergency procedures
periodically with a Certified Flight Instructor to remain proficient in them.

Section 4 is Normal Procedures. This section can-be equipped with a blue tab divider for
instant identification. The procedures are intended as a source of reference and review, and to
provide information on procedures that are not the same for all PA-30 aircraft. All of the

procedures necessary for operation, as determined by the design features of the airplane, are

presented.
Copyright: 1993 & 1996 ) A Page VI
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INTRODUCTION

This Pilot's Operating Handbook may be used as the FAA approved Airplane Flight Manual only
if kept current. When this Handbook is used for airplane operational purposes, it is the »
responsibility of the owner/pilot to maintain it in a current status and to ensure that all pertinent
data (including weight and balance and required supplements) are recorded in this Handbook.

APPLICABILITY

Application of the information contained in this Handbook is limited to the specific group of
Piper PA-30 airplanes as designated on the title page of this Handbook.

NOTICE TO ALL PILOTS

This Handbook is intended to be used as a guide for the pilot in the operation of the airplane. It
is not meant to be a substitute for adequate and competent flight instruction.

Information contained herein is designed to provide the pilot with a general knowledge of the
airplane, and specific suggested Normal and Emergency Operating Procedures. It is intended to
promote safety and is presented to enable the pilot to form, in advance, a plan of action for
coping with the most probable situations that could occur in the operation of the airplane.

Assurance that the aircraft is maintained in an airworthy condition is the responsibility of the
owner. The pilot-in-command is responsible for determining that the aircraft is safe for flight.

SCOPE

This Handbook is divided into 10 numbered sections. Each section can be equipped with a tab
divider for easier access to information that may be required in flight. With few exceptions,
information presented herein does not consider any modifications that may have been made to the
original aircraft. ‘ ’

Section 1 is information of General interest. The information presented is an overview of basic
physical data, and performance specifications. Included also is an extensive glossary to clarify
specific terms, some of which have conflicting usage or definitions that are different from
contemporary usage. A table of conversion factors is included to address international usage and
distribution.

Section 2 is operating Limitations. This section of the Handbook includes material required to
be furnished to the pilot by Federal Aviation Regulations. Section 2 is the FAA approved part of
this Handbook, and constitutes the Airplane Flight Manual. The pilot is by law responsible for
remaining within the operating limitations as directed by instrument markings and placards
located in the airplane and outlined in this section.

Section 3 is Emergency Procedures. This section can be equipped with a red tab divider for
instant identification. The procedures are suggested as a course of action for coping with the
particular condition described, but are not intended to be a substitute for sound judgment and
common sense. It is recommended that the pilot review standard emergency procedures
periodically with a Certified Flight Instructor to remain proficient in them.

Section 4 is Normal Procedures. This section can'be equipped with a blue tab divider for
instant identification. The procedures are intended as a source of reference and review, and to
provide information on procedures that are not the same for all PA-30 aircraft. All of the
procedures necessary for operation, as determined by the design features of the airplane, are
presented. :
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Section 5 is airplane Performance. The information presented in this section is based on
measured flight test data provided by Piper Aircraft. The data is presented in tabular and/or
graphical form to illustrate the effect of different variables. A flight planning example is given
which utilizes this data.

Section 6 is Weight and Balance. A procedure for calculating the weight and moment as well as
a list of all equipment is provided. The aircraft owner can obtain the aid of an A&P mechanic to
fill in this section with proper data. The pilot must ensure that the airplane is loaded within the
approved weight and balance envelope before takeoff.

Section 7 is Systems Description. This section provides a text type description of the operation
of the airplane's controls and its systems. Some equipment described within this part is optional.

Section 8 is Maintenance information. Recommended procedures for routine care and servicing
of the aircraft are outlined in this section.

Section 9 is Supplemental information. This section covers miscellaneous information and
optional equipment installed on the aircraft.

Section 10 is Safety Information. This section covers general information related to the safe
and efficient operation of any aircraft. ‘

REVISIONS

Immediately following the title page of this Handbook are the "Log of Revisions" pages. When a
revision to any information in this Handbook is made by the publisher, a new Log of Revisions
will be issued. All revisions must be retained in the Handbook to provide a current record until a
reissue is made.. Revisions to Section 2 will be FAA approved prior to issue.
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criticism and encouragement. I particularly want to recognize former ICS President Bill Creech,
and ICS Technical Director Maurice Taylor, for without their leadership this Handbook would
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PILOT'S OPERATING HANDBOOKS AVAILABLE FOR THE COMANCHE

This Handbook is one of sixteem modern format, GAMA style, manuals available for the Piper
Comanche and Twin Comanche. The table below is provided to allow the owner to identify by
year, model and serial number which Handbook is appropriate for each version of the airplane.

This Handbook is applicable ONLY to aircraft shown in bold type.

Singles:

Manual
Number

01.)
02.)
03.)
04.)
05.)
06.)
07.)
08.)
09.)
10.)
11.)
12.)

Twins:

Manual
Number

13.)

14.)

Model

180
250
250
250
250
260
260
260B
260B
260C
260T
400

Model

PA30

PA30T

PA39
PA39T
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Gross Year(s) Flight Manual
Report Number

Weight  Mfg.

2550 1957-64 1047

2800 1958-60 997

2900 1961 1127

2900 1962-64 1179

2900 1962-64 1220 (FI)
2900 1965 1334

2900 1965 1333 (Carb)
3100 1966-68 1359

3100 1966-68 1358 (Carb)
3200 1969-72 1545

3200 1970-72 1640 (Turbo)
3600 1964-65 1295

Gross Year(s) Flight Manual

Weight Mfg. Report Number
3600 1963-68 1269
1969 1515
3725 1964-68 1269 (Turbo)
1969 1515 (Turbo)

3600 1970-72 1605
3725 1970-72 1605 (Turbo)

Published By:

Aircraft Publications
- Austin, Texas

SN

Begin

24-1

103
2299
2844
2844
4000
4000
4300
4300
4804
4901
26-3

SN

Begin

30-2
1745
143
1745
39-1
1

SN
End

3687
2298
2843
3687
3687
4299
4299
4803
4803
5028
5028
148

SN
End

1744
2000
1744
2000
155
155
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The superior pilot uses his superior judgment to avoid those situations
which require the use of his superior skill.

Frank Borman

Commander: Gemini 7; Apollo 8
President: Eastern Airlines
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THREE VIEW - TWIN COMANCHE PA-30
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THREE VIEW - TWIN COMANCHE PA-30

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)
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GENERAL

PA-30 * 3600 LBS GROSS WEIGHT

AIRFRAME

MANUFACTULET ...t Piper
Type Designation ...........c.cccevvvvvevvereeennnnnn. et ees Twin Comanche PA-30
ConStruction ..........cccoueveveereereeveieeeeeeereeesnn. et Semi-Monocoque
Serial NUMDET ......o.ooiiiiiiiii e

Registration NUIMDET .......c.ccouoiiumiiiieeieeeeceeeeeee e

Y€Ar MOGEL ...t e

ENGINES

MAENULACTULET ......oeiiiiiiitce ettt Lycoming
Serial NUmber (Left) .......covueiiiuiuireeiieeeeeeeee e

Serial Number (RIGR) ......cccoueviieiiieiiieiii et

MOUEL ottt 10-320-B
TYPE e Four-Cylinder / Horizontally Opposed
Ratings (bhp @ rpm) ...........c........... e eeeeranre e itte e at e e anadeeesaeserersrnates 160/2700
BOre ..o et e s e e s e e e st e e s ae e e sereeeenteeesanens 5.1251n
Stroke bbbt bbbttt e 3.875in
DiSPIACEMENt .........oimieeiiiieiriiini e R 319.8 cuin
Compression Ratio ...........c.ocoveeeevereveeenennnnn. et et e e e s e eaae e s enees 85t 1
TBO bbbttt a ettt et e e e s e e e e 2,000 hr
Fuel Injector ManUfaCturer ...........oouereeriuiueiieeceeee e Bendix
MOGETL .o RSA 5AD1

PROPELLERS

MaNUFACTULET ... e Hartzell
Serial Number (Left) .......c.ccevmiiiiieriiiceceeeee oo e

Serial Number (RIZHt) .......c.ccovuriiuirereriieeeeeeee oo e

HUD MOAEL ...t HC-E2YL-2
Blade MOGEL .........ouviiiiiiiiiicccee e 7663-4
NUMDBET Of BIAAES .....ocvoviiiiie e 2
GOVETIIOL .ottt e e Hartzell F-6-3
TYPE oo Constant-Speed / Hydraulically Actuated / Full Feathering
DIBIMNELET ..ottt et 72 in
Pitch (30 in Station) ............... Cererteerenrete e st antneenteseeirnnnassnnnessesbnenentennns 12.0 to 78.0 Degrees

'AIRFRAME DIMENSIONS

LeNGR oo et 252 ft
HEIGRE oot 8.2 ft
WING SPAN ..ocivieiiii e e 36.0 ft
WHREEL BASE ..ottt et 7.3 ft
WHheEel TIEAd .......oueiiii it 9.8 ft

Copyright: 1993 & 1996 : Page 1-3
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CABIN AND ENTRY DIMENSIONS

Cabin Length .......cooiiiiiiiiiini ettt s s 9.0 ft
Cabin Height ........cccocvveeiviivnnniiieecrn, ettt s e et e e aaeene e e eabeeabeenes 47 in
Cabin Width ..ottt 45 in
Cabin Entry Height P OO POOTTOO 32in
Cabin Entry Width .......c.ocooiiiiiiiie et 34 in
Baggage Compartment Entry Height and Width (A Model) ............c.covvvevevveveererann.. 20x 20 in
Baggage Compartment Entry Height and Width (B & C Models) ..........cccovvverenee..... 19x21in

Baggage Compartment VOIUIME .........ccoceoiniiuinineieereceteccceeseeeeeeee e 20 cu ft

WING CLASSIFICATION AND SPECIFIC LOADINGS

Wing TYPE ..coovvievinieieieeee e et e e e e e Laminar Flow
NACA DESIZNAtION ...ocovieiiiiiinieieietete ettt ettt et et et eeesae st e sses e e esees e 64, A215
Wing Dihedral .......c.cocoviinieiniieeieiecctcee e 5 Degrees (Zero Twist)
Wing ASpect Ratio ........cccovveinierieieeeiietceeeceeeeeeee e e e 73
WING ATCA ...neiiiiiiiicectcctrtetetc ettt ettt e st e s e s sen crererenrs 178 sq ft
WINE LOAAING ....c.veoeivirririinieieieieieeereeee ettt e s e es e e ee s 20.2 Ib/sq ft
POWET LOAAING ....eocveeviareniiiec et se et es e s, 11.3 1b/bhp
WEIGHTS
Maximum Takeoff Weight ..........ccoevivieiiieiiiiieriicceee e 3,600 Ib
Maximum Landing Weight ...........ccooeiiiiiiieiieeeeeeeee e, 3,600 b
Standard Empty Weight .......cccoooeoieiiiiiiicce e, eeennreeas 2,207 Ib
Maximum Useful Load .........c.oooviiiiiiiiiieeeeeeeeeee e et 1,393 Ib
Maximum Useful Load - With Basic Fuel and Oil (60 US gal) ........ccocoovvuererrrirrrnnn.. 1,033 1b
Maximum Useful Load - With Internal Reserve Fuel (30 US gal) ..................................... 853 1b
Gross Weight (With Tip Tanks Installed) .......c..ccocooveuiveiiiiniioeee oo 3,725 1b
Maximum Useful Load - With Tip Tank Reserve Fuel (30 Us gal) ................................... 798 Ib
CAPACITIES
SEALS w.veervetireieretete ettt e aens 4 (Optional 6 Beginning With SN 30-902)
Baggage Capacity .........cccoeveeeviceeniiiiniiciieseeceeenen 200 1b (250 Ib Beginning With SN 30-902)
Basic Fuel Capacity ..........ccccoevvieiiiiiicisiccicccccieeesresesenesenennen.. 60 US gal - 54 Usable
Internal Reserve Fuel Capacity .....ccoevveieriii 30 US gal - 30 Usable
Tip Reserve Fuel Capacity (If Installed) ...................... SRR 30 US gal - 30 Usable
Fuel Grade .......cocooovevviviiiiiieececiccee e 91/96 100 LL (blue) Aviation Gasoline
Oil Capacity (Each ENINE) .....ccveveveriuiiieeeiieeceiee et 8 US qgts
NOrmal QUANLLY ...civiiiiiiiniiiiieeerice ettt e e e e e e e et 6-7 US qts
Minimum Safe QUANTILY ........ccoiverriirerieietcect ettt e e oo 2US gts
Ol GTAE .....oooooeeeceenctririseit sttt sse e s s eee e s ees e MIL-L-22851C
Tire Pressure (IDS PSI) wovevevveueerieerieeieieieeeeeeeeeeeeee et e e Nose 42 - Mains 42
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FUEL AND OIL CONSUMPTION
FUel FIOW @ 75% POWET +.vvvoveevereeeeeeeeeseseeeeceeeeeseseeeeess e seesssssseseeeeeeee 17.2 gph/103.2 pph
Fuel FIOW (@ 65% POWET ....c..oocvvvrieieieieiesieieieiese st seesve e ns 15.2 gph/ 91.2 pph
Fuel FIoW @ 55% POWET ......ccccceeiniiieiieieieiisisesre e 13.4 gph/ 80.4 pph
Fuel FIow @ 45% POWET ......coceviuiiriiiiiiiiinienieeie sttt 11.2 gph/ 67.2 pph
Oil Consumption (Typical) .......ccceeoermniinviiiniienieniienecene, ceeereeneneens 0.40 to 0.50 US qts/hr
PERFORMANCE
1.) Operating Speeds:
Maximum Speed ..........cccovvvrerererennnnns Feeerestte st e e es e st e e bt s esrnasrreaesrreaenaaeens 205 mph 178 kt
Cruise @ 75% Power @ 8,000 ft .......cccoirviniiiiniinieieiens e v 194 mph 169 kt
Cruise @ 65% Power @ 12,000 ft .......c.ccoevevieeiiiniecieccieecreere e 186 mph 162 kt
Cruise @ 55% Power @ 16,000 ft ..........cccoiiieienininininnierneseeeees 172 mph 149 kt
Cruise @ 45% Power @ 16,000 ft ..........ccccccue e s . 150 mph 130 kt
2.) Endurance/Range 54 Gallons:
AL 75% POWET ..ooeeeiviiienecieceesiteere st 29hr ------ 489 nm 563 sm 906 km
At 65% POWET .....oooviiiiiiiiiiiiiiicciiiececere e 33hr ------ 534nm 614sm 988 km
At 55% POWET ..ooooviiiiiticieeccteeeeneeeeeev s 3.8hr ------ 568 nm 654 sm 1,052 km
AL 45% POWET .ovviiiiiviiiiiiiiieeiciinees s e e e eeereveneianan 4.5 hr ------ 587 nm 675sm 1,086 km
3.) Endurance/Range 84 Gallons:
At 75% POWET ..o, T 4.6hr ----775nm 892 sm 1,435 km
At 65% POWET ....coovniiiiiiiiiieieeenrtcee e 52hr ----840nm 967 sm 1,556 km
At 55% POWET ...ovvveiieeeeeeeviiccenc e 59hr -——-- 882 nm 1,015sm 1,633 km
At 45% POWET ....ccoovviiiiiiiniiieiinitre e 70hr ----912nm 1,050 sm 1,689 km
4.) Endurance/Range 114 Gallons: (With Tip Tanks Installed)
At 75% POWET ..c.ceeoviiiiriiniiiniececcienese e 6.2hr - 1,045nm 1,203 sm 1,936 km
At 65% POWET .....ooviriiieiiienieeicctesree e 70hr - 1,131 nm 1,302 sm 2,095 km
AL 55% POWET ..o 80hr - 1,196nm 1,376 sm 2,214 km_
At 45% POWET ..c.oveeeeeeeeeeeeeeeeeeeeeeeeeveeeeeeee s 95hr - 1,238nm 1,425 sm 2,293 km
*% NOTE **

Range and endurance figures include an allowance for fuel used during start, taxi, takeoff,

climb, and descent plus 45 minutes reserve fuel at a reduced power setting to obtain

maximum range (Vivr) or maximum endurance (Vyvp) as applicable. Mixture setting is best

economy cruise.
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Piper Twin Comanche PA 30 General
PERFORMANCE (Cont.)
5.) Rate of Climb:
Multi-Engine at 3,600 Ibs Gross Weight .........ccccoeiiiiiiiiniiiincicecncieeneeeeene 1,460 ft/min
Multi-Engine at 2,800 Ibs Gross Weight .........cccceeiviiiiiiinnieiiiicinnicieeeeneenns 2,050 ft/min
Single-Engine at 3,600 1bs Gross Weight ......cccccceeveiiieimniiieiniiiicccrie e 260 ft/min
6.) Climb Gradient:
Multi-Engine at 3,600 Ibs Gross Weight .........cccvvevverriienniieinceeieniesenieeecnneenn ... 903 fnm
Multi-Engine at 2,800 Ibs Gross Weight .........cccceevriviriieiniiieeniieeenireeccieeeiee e 1,268 ft/nm
Single-Engine at 3,600 1bs Gross Weight ........cccccooveeiiiniiiiiinieniecnieeneenie e 171 ft/nm
7.) Stall Speeds:
Full Flaps and Gear Extended .........c.cccoovveemniiniiinnieeneieeeeicceiee e 69 mph 60 kt
CLEAN .ottt e st be e e 76 mph 66 kt
8.) Short Field Performance:

9.)

Takeoff Distance, Ground Run (15 Degrees of Flap) .........ccccoveevienniiniinniciiieennen. 1,250 ft
Total Over @ 50 ft ODSLACIE .....vvvvririeriiiiieeeeeee e raaaaaaes 2,160 ft
Landing Distance, Ground Roll (Full FIaps) ......ccccocceiriiiniiiiinnieniiecrire e eeee e 700 ft
Total Over @ 50 £t ODSACIE ....vvvvvveiiiiiiiiiieeeeeee e aaasseaannes 2,100 ft

Accelerate-Stop Distance:

15 Degrees of FIAP (Vaca = 90 MPR) eveeeeerresereooeeoeeoesesossesssessssssssssssssssssesssenes 3,000 ft

10.) Service Ceiling:

Multi-Engine at 3,600 l1bs Gross Weight ........ccoccceeviiniiiniieiiinnn, eeeteennne S 18,600 ft
Multi-Engine at 2,800 1bs Gross Weight ..........cccceeeiviiniiiiiiiineeiiinineeeninreeeeeinneeeeennns 20,600 ft

Single-Engine at 3,600 1bs Gross Weight ........ccoooveiimiiiiiiniiiiiniceeccrcecceeiiee e 5,800 ft

11.) Absolute Ceiling:

Multi-Engine at 3,600 1bs Gross WEight ..........evveeevveeeeseeeresreesesssesssseesssseess s 20,000 ft

Multi-Engine at 2,800 Ibs Gross Weight .......c.ccccvevvieeiieeiiiieeiiiieeeeeeeeeeecnnee e 22,000 ft

Single-Engine at 3,600 1bs Gross Weight .........cccccceerveiivniiiniiiniecieccteseeene e 7,100 ft
o NOTE o

The maximum approved altitude for the normally aspirated Twin Comanche is FL 200.

Unless otherwise specified, all performance figures are based on standard day, standard
atmosphere, gross weight, sea level, no wind conditions.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY
1.) Alert Notations:
** NOTE ** An operating procedure or practice which it is essential to emphasize.

** CAUTION **  An operating procedure or practice which if not strictly observed will result in
damage to equipment.

** WARNING ** An operatmg procedure or practice which if not carefully followed will result in
personal injury or loss of life.

2.)) Glossary:

The following is an alphabetical listing of terminology used in this Handbook and other Piper
literature for the Comanche. It includes precise definitions of terms used in: meteorology,
engine and power plant operation, weight and balance computations, aircraft performance and
flight planning, and terms of general aviation usage. -

Absolute Altitude The actual height of an aircraft above the surface of the ground, as read by a
radar altimeter.

Absolute Ceiling The highest altitude an aircraft can obtain. Vyx and Vy meet at the absolute
ceiling, and any airspeed above or below this speed will result in a loss of altitude.

Accelerate-Go Distance The distance required to accelerate a multi-engine aircraft to a
specified speed and, assuming ¢ngine failure at the instant that speed is attained, feather the
propeller on the inoperative engine and continue the takeoff to a height of 50 feet AGL.

Accelerate-Stop Distance The distance required to accelerate an aircraft to lift-off velocity and,
assuming engine failure at the instant that speed is attained, to bring the aircraft to a
complete stop in the shortest possible distance on the runway.

AD Airworthiness Directive - A notice issued by the FAA for the purpose of amending the
certification of an aircraft.

A&P Mechanic Airframe and Powerplant Mechanic - An aircraft mechanic who is certified by
the FAA to perform certain maintenance and inspections.

Arm The horizontal distance from the reference datum to the center of gravity of an item.

Basic Empty Weight The standard empty weight of the aircraft plus the weight of unusable
fuel and all optional equipment that is installed on the aircraft. Original Piper
documentation included engine oil in this figure in the twin, but not the single-engine,
Comanche.

Best Glide (Endurance) The engine-out airspeed which results in the greatest time aloft in a
glide.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)
Best Glide (Optimum) The engine-out airspeed which results in the best glide ratio.

BHP Brake Horsepower - The power developed at the propeller shaft of the engine measured in
customary US units. ‘

BMEP Brake Mean Effective Pressure - The average pressure inside the cylinder of a
reciprocating engine during the power stroke, measured in the customary units of pounds
per square inch. Used as an index for a majority of items of engine output, efficiency and
operating limitations.

Bootstrap System A dynamic feedback system whereby an increase in the input power causes
an increase in the system output, which is returned to the input, which again affects the
output, etc. A bootstrap system is inherently unstable and requires slow and smooth control
operation. ‘ '

CAS Calibrated Airspeed - The indicated airspeed of an aircraft corrected for position and
instrument error.

C.G. Center of Gravity - The point-at which an aircraft would balance if suspended. Also, the
point at which the longitudinal, lateral and vertical axes all converge, and through which the
resultant force of gravity acts. Its distance from the reference datum is found by dividing
the total moment by the total weight of the aircraft. -

C.G. Arm Center of Gravity Arm - The arm obtained by adding the aircraft's individual
moments and dividing by the total weight. '

C.G. Limits Center of Gravity Limits - The extreme center of gravity locations within which
the aircraft must be operated at a given weight.

CHT Cylinder Head Temperature - Temperature of an engine measured by a thermocouple
device installed at the cylinder head to determine engine cooling.

CID Cubic Inch Displacement - The volume of the cylinders of an internal combustion engine,
measured in customary US units. Equal to the area of the bore multiplied by the stroke
times the number of cylinders.

Climb Gradient The ratio of change in altitude during a portion of a climb to the horizontal
distance traversed in a given time interval. Climb Gradient is measured in feet per nautical

mile and equal to the rate of climb in feet per minute, times 60, divided by ground speed in
knots.

Compressor A centrifugal air pump connected directly to the turbine, the purpose of which is
to increase the density of air to the induction system.

Critical Altitude The maximum altitude at which a normally aspirated engine can produce a
given horsepower, or a turbocharged engine can produce sea level power.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)

Crosswind Component The wind component measured in knots at 90 degrees to the
longitudinal axis of the runway.

Deck Pressure The induction system pressure measured downstream of the turbo-compressor
and upstream of the engine throttle valve.

Demonstrated Crosswind Velocity The velocity of the crosswind component for which
adequate control of the aircraft during takeoff and landing has actually been demonstrated.
FAA Regulation requires this value to be equal to 30 percent of Vgo. The value shown is
not considered to be limiting.

Density Altitude Pressure altitude corrected for non-standard temperature variations.

DMCR Designated Manufacturer's Certification Representative - An individual working for a
manufacturer who has been authorized by the FAA to inspect and certify the item produced
by the manufacturer as meeting all federal requirements.

DOA Delegation Option Authorization - A document issued by the FAA authorizing an aircraft
manufacturer to conduct its own aircraft type certification.

EGT Exhaust Gas Temperature - Temperature measured in the exhaust manifold and used to
determine air-fuel ratio.

ELT Emergency Locator Transmitter - A self-contained radio transmitter that is automatically
activated by the force of an impact between 5 and 7 gs. When activated it emits an omni-
directional signal on the international distress frequencies of 121.5 and 243.0 MHz. Its
purpose is to aid in the location of a downed aircraft.

Empty Weight As Weighed The actual weight of an aircraft taken from scale readings, less the
weight of any tare. This figure includes unusable fuel, oil and any other fluids for normal
operation. Original Piper documentation didn't necessarily include all of these items, and in
such cases, these items are added mathematically in weight and balance computations.

FAA Federal Aviation Administration - An agency of the Department of Transportation
responsible for maintaining safe and efficient use of the nation's airspace by both military
and civil aviators, for fostering civil aeronautics and air commerce, and for supporting
national defense. The FAA was formed from the Civil Aeronautics Authorlty (CAA) in
1958.

FAI Federation Aeronautique Internationale - An organi_zatioh of eighty nations with -
headquarters in Paris, France. Founded in 1905, it is the sole international authority
responsible for sanctioning all world class aviation and space records.

FCC Federal Communications Commission - A governmental board of seven members
appointed by the President under authority of the Communications Act of 1934. The FCC
has the responsibility of regulating the nation's communications and licensing of radio
transmitters operated within the United States.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)

FL Flight Level - A level of constant atmospheric pressure related to a reference datum of 29.92
inches of mercury. Each level is stated in three digits that represent hundreds of feet.
Flight levels are used in the high altitude route system.

Full Cantilever Wing A wing that requires no external bracing. All of the load of the structure
is carried by internal spars, ribs and stringers.

G A unit of force of linear, angular and centrifugal acceleration (or deceleration) measured
relative to the force of gravity. One g at sea level is equal to acceleration at the rate of
32.174 feet per second squared, or 9.807 meters per second squared.

GADO General Aviation District Office - An FAA field office serving a designated
geographical area and staffed with flight standards personnel who have the responsibility of
serving the aviation industry and the general public on all matters relating to the
certification and operation of general aviation aircraft.

GAMA General Aviation Manufacturers Association - National trade organization representing
manufacturers of aircraft, engines, avionics and related equipment. Responsible for
establishing specifications for aircraft safety and pilot education.

Glide Ratio The ratio of the forward distance an aircraft travels to the vertical distance it
descends when it is operating without power.

GPH Gallons Per Hour - The amount of fuel (m US gallons) consumed by the aircraft's engine
each hour.

Gross Weight The maximum allowable weight for an aircraft. - Also used to refer to the total of
the basic empty weight plus the weight of fuel, oil and payload when the total of these is
less than the maximum allowable gross weight.

Ground Boosting Use of a turbocharger to boost the horsepower of a rec1procat1ng engine
beyond the sea level rating.

GS Ground Speed - The speed of an aircraft relative to the ground and equal to true airspeed in
no wind.

GUMP Acronym for: Gas, Undercamage Mixture, Propeller(s). Used as a memory aid on
landing a retractable gear airplane.

IA Mechanic Inspection Authorized Mechanic - A rating issued by the FAA to A&P mechanics
that allows them to perform Annual and Progressive Inspections. This rating also gives
them the authority to return an aircraft to service after an inspection or a major repair.

IAS Indicated Airspeed - The uncorrected airspeed of an aircraft as shown directly on the
airspeed indicator.
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)

ICAO International Civil Aviation Organization - An agency of the United Nations with
headquarters in Montreal, Quebec, Canada. Formed in 1947 with the objective of
developing principals and techniques of international air navigation and the establishment
of standards for international civil air transport.

ICS International Comanche Society - An organization formed in 1972 as a nonprofit
corporation by pilots and others interested in Piper Comanche airplanes to exchange
experiences and foster safe and economical flying.

IFR Instrument Flight Rules - Rules governing the procedures for conducting an instrument
flight plan under instrument meteorological conditions.

IMC Instrument Meteorological Conditions - Meteorological conditions expressed in terms of
visibility, distance from clouds, and ceilings less than the minima for VFR flight.

Indicated Altitude The uncorrected altitude read directly from the altimeter after it is set to the
current local barometric pressure.

Intercooler A Radiator used to extract heat from the air discharged from the compressor of a
turbocharger before it enters the fuel metering system of a reciprocating engine.

ISA International Standard Atmosphere - Reference: Standard Atmosphere. Equal to 15
degrees Celsius (59 degrees Fahrenheit) at sea level pressure of 29.92 inches Hg (1013.2
millibars) and decreases at a lapse rate of approximately 2 degrees Celsius (5 degrees -
Fahrenheit) for each 1000 foot increase in altitude.

Laminar Flow Airfoil A type of airfoil design that is shaped so that its thickest section is .
further aft than a standard airfoil. Air passes over the forward portion of the wing in a
smooth boundary layer. The purpose of this design is to reduce drag by delaying the onset
of turbulence for as long as possible. Laminar flow airfoils are used on various high-
performance airplanes.

Licensed Empty Weight Obsolete term used prior to 1976 to indicate that the airplane was
painted and ready for delivery. This figure typically included hydraulic fluid and unusable
fuel, but no engine oil.

Manifold Pressure The induction system pressure measured downstream from the engine
throttle valve. (See: MAP)

MAP Manifold Air Pressure - Reference: Manifold Pressure (MP) the air pressure within the
induction system of the engine. Used as an indirect means to determine power developed
by the engine, and traditionally measured in inches of mercury.

Maximum Landing Weight The maximum weight approved for the aircraft for the landing
touchdown. ’ '
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SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)

Maximum Ramp Weight Maximum weight approved for ground maneuvering. It includes the
weight of fuel used for start, taxi and run-up.

Maximum Takeoff Weight The maximum weight approved for the aircraft to begin its takeoff
run.

"MCP Maximum Continuous Power - Maximum power that can be developed by the engine
without any limitation of time. (See: METO Power and Takeoff Power)

Mercurial Barometer A device used to determine atmospheric pressure by balancing air
pressure against the weight of a column of mercury in an evacuated glass tube. The device
is read in inches or centimeters of mercury.

METO Power Maximum Except Take-Off Power - Highest available (reciprocating engine)
power other than the takeoff rating.

Moment The product of the weight of an item multiplied by its arm.

Monocoque A metal structure in which the outer skin carries a major part of the stresses to
which the body is subjected. In a Semi-Monocoque structure, the outer skin is supported by
a sub-structure of formers and stringers.

MSL Mean Sea Level - The average height of the surface of the sea for all stages of tide.

NAA National Aeronautic Association - The national aero club of the United States. A
nonprofit organization that is the official US representative and largest member of the FAL
Located in Arlington, Virginia, the NAA was founded in 1905 for the purpose of advancing
the art, sport and science of aviation through competition.

NACA National Advisory Committee on Aeronautics - Formed by an Act of Congress in 1915
for the purpose of establishing standards for the United States in aviation. The NACA was
re-named the National Aeronautics and Space Administration (NASA) in 1958.

OAT Outside Air Temperature - Is the free-air static temperature obtained from an in-flight
temperature indicator.

Overboost An increase in manifold pressurev}beyond the certified operating limits of the engine.
Overboosting beyond specified limits will result in a mandatory engine overhaul. ’

Overshoot A condition caused by rapid throttle movement resulting in momentary high
manifold pressure due to inertia of the turbocharger. Any overshoot beyond 29.5 inches Hg
~ may be disregarded if it does not exceed two inches Hg for more than three seconds '
duration. '
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Payload The total weight of occupants, cargo and baggage, but not oil or fuel. Also, that part
of the useful load from which revenue is derived.

PMA Parts Manufacturer Approval - An authorization issued by the FAA to allow modification
or manufacture of a replacement part for sale for installation on a Type Certified product.

PPH Pounds Per Hour - The amount of fuel (in pounds avdp) consumed by the aircraft's engine
each hour.

Pressure Altitude The altitude read from an altimeter when the instrument's barometric scale is
set to 29.92 inches of mercury, and corrected for instrument and position error.

Reference Datum An imaginary vertical plane from which all horizontal distances are
measured for balance purposes. Also called Balance Station Zero.

RPM Revolutions Per Minute - Engine speed measured in complete cycles of the engine
crankshaft.

SAE Rating Standard rating for lubricating oils established by the Society of Automotive
Engineers and based on Saybolt viscosity.

Service Ceiling The highest altitude an aircraft can obtain and still be able to climb at a rate of
100 feet per minute. In the case of a twin-engine aircraft operating on a single engine, the
figure is 50 feet per minute. This rate of climb is considered to be the lowest value
practical for operation.

Standard Empty Weight The weight of a standard production model aircraft as provided by
the manufacturer. This figure includes engine oil, unusable fuel and all other fluids for
normal operation although original Piper documentation did not always include these items.

Station A location along the aircraft fuselage given in terms of distance from the reference
datum. '

Station Pressure Actual atmospheric pressure as measured at field elevation.

STC Supplemental Type Certificate - An authorization issued by the FAA for a major alteration
to an aircraft, engine or propeller that has been built under an Approved Type Certificate.

Supercharge The mechanical increase of air pressure (density) above ambient conditions.

Takeoff Power The maximum brake horsepower that is developed under standard sea level
conditions and under maximum conditions of.crankshaft rotational speed and engine
manifold pressure approved for normal takeoff. In many cases Takeoff Power is limited to
a given period of time (typically five minutes for a piston engine) shown in the engine
specification.
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Tare The weight of chocks, blocks, stands, etc. used when weighing an aircraft. Tare is
deducted from the scale reading to obtain the actual (net) aircraft weight.

TAS True Airspeed - The speed of an aircraft relative to undisturbed air which is the CAS
corrected for altitude, temperature and compressibility.

TBO Time Between Overhauls - An interval recommended by the manufacturer for re-building
the engine. If the aircraft is operated commercially, this time interval is mandatory.

TBS  Turbo Supercharger - More commonly referred to as "turbocharger”. An exhaust gas
driven air compressor that is used to increase the power of a reciprocating engine or to
assist in maintaining power at high altitudes.

TIT Turbine Inlet Temperature - Temperature of the engine's exhaust gas as it enters the
turbine. Used to measure critical operation of the engine. TIT is considered to be the best
‘parameter for engine control and monitoring, although EGT is more common.

True Altitude The height of the aircraft above sea level when the altimeter's barometric scale is
set to the local altimeter setting and corrected for a nonstandard temperature lapse rate.
True altitude, pressure altitude and density altitude are all equal at standard atmosphere.

TSO Technical Standard Order - A set of specifications issued by the FAA outlining
environmental and performance capabilities for various types of equipment used in an
aircraft. A partial list of TSOed equipment includes: radios, instrumeritation, tires, wheels,
brakes, seat belts and hoses.

Turbine The exhaust driven end of the turbocharger unit.

Turbo-Normalizing The use of a turbocharger to regain up to, but not more than, sea level
power, and to regain the power loss caused by decreased air pressure at high altitudes.

Unusable Fuel The quantity of fuel that can not be safely used in critical flight attitudes. Also,
any residual fuel that will not flow through the aircraft's fuel system. Unusable Fuel is not
available for flight planning purposes. Fuel designated as unusable in the single-engine and
twin Comanche is available, but only in level flight.

Useful Load The difference between takeoff weight, or ramp weight as applicable, and basic
empty weight. Useful Load, as it is used in this Handbook, consists of the pilot, passengers,
baggage and usable fuel. In original Piper documentation, this figure may or may not
include engine oil.

VFR  Visual Flight Rules - Rules that govern the procedures for conducting flight under visual

meteorological conditions. VFR weather minima are outlined in Federal Aviation
Regulations under Part 91 and Part 135.
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VMC Visual Meteorological Conditions - Meteorological conditions expressed in terms of
visibility, distance from clouds, and ceilings equal to or greater than specified minima.

Wastegate A controllable butterfly valve in the exhaust system used to direct exhaust gasses to
adjust the speed of the turbocharger and thereby determine manifold pressure of the engine.

3.) .V Speeds:
Va Design Maneuvering Speed, and Turbulent Air Penetration Speed - The maximum airspeed
at which application of full available aerodynamic control will not over-stress the aircraft.

Equal to the square root of the limit load factor times Vy;.

Vapp Final Approach To Landing Speed - The airspeed recommended for touchdown.
Typically equal to 1.3 times V. '

Vg Design Speed For Maximum Gust Intensity - Maximum airspeed at which a specified gust
(e.g. plus or minus 30 feet per second) can be withstood without airframe damage.

V¢ Design Cruising Speed - Speed used to establish structural strength.

Vp Demonstrated Diving Speed - The highest airspeed which was actually demonstrated during
certification tests of the aircraft. Equal to 1.4 times V.

Ve Maximum Flap Extension Speed - The highest airspeed permissible with the wing flaps in a
prescribed (extended) position. (Top of white arc.)

Vu Maximum Operating Speed - The highest airspeed obtainable with maximum continuous
power in level flight. :

Vimp Minimum Drag Speed and Maximum Endurance Speed - The airspeed that results in the
greatest time aloft. :

Vimr Maximum Range Speed - The airspeed that results in the least amount of fuel consumed
for distance traveled.

Vie Landing-Gear Extended Speed - The highest airspeed at which the aircraft can be operated
with the landing gear extended. :

Vio Landing-Gear Operation Speed - The highest airspeed at which the landing gear can be
extended or retracted.

Vior Lift-Off Speed - The speed at which a plane becomes airborne.
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Vmc Single-Engine Minimum Control Speed - Obsolete term more precisely defined by the
following three entries:

Vmca Single-Engine Minimum Control Speed (Airborne) - Minimum flight speed determined
by FAA regulations at which a multi-engine airplane is directionally controllable with the
critical engine inoperative. Conditions include: propeller windmilling on the inoperative
engine, takeoff power on the operative engine, a five-degree bank toward the operative
engine, most rearward C.G., landing gear retracted and flaps in takeoff position. (Red radial
line.) -

Vmce  Single-Engine Minimum Control Speed (Ground) - Minimum speed at which a multi-
engine airplane can maintain directional control on the ground during the takeoff run after
failure of the critical engine. Conditions include: application of less than 70 kilograms (155
pounds) pedal force without going off the runway (preferably while holding centerline)
with a 7+ knot crosswind component and a wet surface.

VMCL Single-Engine Minimum Control Speed (Landing) - Minimum speed at which a multi-
engine airplane can maintain directional control in the landing configuration after failure of
the critical engine.

Vne Never Exceed Speed - The airspeed limit that may not be exceeded at any time. Equal to
Vp minus 10 percent. (Top of yellow arc, and redline.) -

"Vno Normal Operating Speed, and Maximum Structural Cruising Speed - The level flight speed
of an aircraft at its optimum altitude with the engine operating at no more than 75 percent
of its rated horsepower. This airspeed should not be exceeded except in smooth air. (Top of
green arc, and bottom of yellow arc.) :

Vp  Obsolete term for Maneuvering Speed. This term is now used as designation for propwash
velocity.

Vr Rotation Speed - The speed at which the maneuver to increase the wing angle-of-attack is
performed in order to accomplish lift-off attitude.

Vrer Reference Speed - Any referenced airspeed.

Vso Stall Speed With Full Flaps and Gear Extended - Minimum steady flight speed at which the
aircraft is controllable in a landing configuration. (Bottom of white arc.)

Vs1 Stall Speed With Flaps and Gear Retracted - Minimum steady flight speed at which the
aircraft is controllable. (Bottom of green arc.)
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Vssg  Minimum Safe Single-Engine Speed - Minimum speed, selected by the airplane
manufacturer, for intentionally shutting down an engine of a multi-engine airplane in flight
for the purpose of pilot training. Intentional failing of an engine below this speed, or below
a safe altitude AGL, is not recommended.

Vx Best Angle-of-Climb Speed - The airspeed which results in the greatest gain in altitude in a
given horizontal distance traversed.

Vxsg Best Single-Engine Angle-of-Chmb Speed - The airspeed which results in the greatest
gain in altitude in a given horizontal distance traversed when operating a multi-engine
airplane on one engine.

Vy Best Rate-of-Climb Speed - The airspeed which results in the greatest gain in altitude in a
given period of time.

Vyse Best Single-Engine Rate-of-Climb Speed - The airspeed which results in the greatest gain

in altitude in a given period of time when operating a multi- englne airplane on one engine.
(Blue radial line.)
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US Customary Unit

LINEAR MEASURE

US Equivalents

Section - 1

Metric Equivalents

1 inch (in) 0.0833 ft 2.54cm

1 foot (ft) 12 in 30.48 cm

1-yard (yd) 3ft 0.9144 m

1 rod (rd) 55yd 5.029 m
16.5 ft

1 statute mile (sm) 5,280 ft 1.6093 km
1,760 yd 0.8690 nm
320 rd

AREA

US Customary Unit US Equivalents Metric Equivalents

1 square inch (sq in) 0.0069 sq ft 6.4516 ’sq cm

1 square foot (sq ft) 144 sq in 929.03 sq cm

1 square yard (sq yd) 9sqft 0.8361 sqm

1 acre (ac) 4,840 sq yd 4,047 sqm

1 square mile (sq mi) 640 ac 2.590 sq km

VOLUME

US Customary Unit US Equivalents Metric Equivalents

1 cubic inch (cu in) 0.00058 cu ft 16.387 cu cm
0.0173 US qt 0.0164 L

1 cubic foot (cu ft) 1,728 cu in 0.0283 cum
7.481 US gal 28.3161 L

1 cubic yard (cu yd) 27 cu ft 0.7646 cum
201.974 US gal 764.5337L

CAPACITY
US Customary Unit US Equivalents Metric Equivalents
(Liquid Measure)

1 fl ounce (US fl 0z) 0.0078 US gal 29.573 mL
1.805 cu in 29.57 cucm

1 pint (US pt) 16 US fl oz 0473 L
28.875 cuin 473.175 cu cm

1 quart (US qt) 2US pt 0.9463 L
57.75 cuin 946.35 cu cm

1 gallon (US gal) 4US qt 3.7853 L

3785.4 cucm
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STANDARD-TO-METRIC CONVERSION FACTORS (Cont.)

US Customary Unit .

(Dry Measure)

1 pint (dry pt)

1 quart (dry qt)

1 gallon (dry gal)
1 peck (US pk)

1 bushel (US bu)

CAPACITY

US Equivalents

33.6cuin
67.2 cuin
0.1556 cu ft

8 dry qt
4 dry pk

Metric Equivalents

0.551L
1.101 L
4.405L
8.810 L
35238 L

VOLUME OR CAPACITY

British Imperial Unit US Customary Metric Equivalents
(Liquid & Dry) Equivalents
1 fl ounce (Imp fl 0z) 0.961 US fl oz 28.412 mL
1 pint (Imp pt) 1.032 US dry pt 568.26 mL
1.201 US pt
: 34.678 cu in
1 quart (Imp qt) 1.032 US dry qt 1.136 L
1.201 US qt
69.354 cu in
1 gallon (Imp gal) 1.201 US gal 4.546 L
277.420 cu in
1 peck (Imp pk) 554.84 cu in 0.009 cu m
1 bushel (Imp bu) 1.032 US bu 0.036 cum
WEIGHT

US Customary Unit
(Avoirdupois)

1 grain (gr)
1 dram (dr)

1 ounce (0z)

1 pound (1b)

1 slug (mass)
1 ton (short)

1 ton (long)

Copyright: 1993 & 1996

US Equivalents

0.0023 oz (avdp)
0.0625 oz (avdp)

16 dr

16 oz (avdp)
256 dr

32.174 1b

2,000 Ib

0.8929 long ton
2,240 Ib

1.12 short ton

Metric Equivalents

64.7989 mg
1.772 g

27.34 gr
28.3495 g

437.5 gr
453.5924 g
0.4536 kg

7,000 gr

14.594 kg

0.9072 metric ton

1.016 metric ton

General
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STANDARD;TO-METRIC CONVERSION FACTORS (Cont.)

US Customary Unit

1 atmosphere (atm)

1 inch mercury (in Hg)
(@ zero degree C)
1 horsepower (hp)

1 foot per minute (ft/min.)
1 mile per hour (mph)

1 degree (arc)

1 revolution (rev)

1 rev per minute (rpm)
1 inch pound (in-1b)

1 foot pound (ft-1b)

1 pound per sq in (Ib/psi)

1 pound per sq ft (Ib/sq ft)

PHYSICAL CONSTANTS

US Equivalents

29.92 in Hg
14.6960 1b/sq in

0.0334 atm
0.4912 1b/sq in

550 ft-1b/sec

Section - 1
General

Metric Equivalents

760 mm Hg
1.0133 bars
101.325 kPa
1.033 kg/sq cm
25.4 mm/Hg
345.3 kg/sq m
33.8639 mb
3.386 kPa
76.04 m-kg/sec
1.014 metric hp

0.0167 ft/sec 0.0051 m/sec
0.0114 mph 0.3048 m/min
0.0183 km/hr
1.467 ft/sec 0.447 m/sec
88 ft/min 1.609 km/hr
0.8689 kt
0.0028 rev 0.0175 rad
360 degrees 6.2832 rad (2 pi)
6 degrees/sec 0.1047 rad/sec
0.0833 ft-1b 0.0115 m-kg
0.113 N-m
12 in-Ib 0.1383 m-kg
1.356 N-m
0.0681 atm 0.0689 bar
2.036 in Hg 5.1715 cm Hg
144 1b/sq ft 703.1 kg/sq m
6.895 kPa
0.1414 in Hg 4.8824 kg/sq m
0.391 mm Hg
0.0479 kPa
TEMPERATURE

degrees Celsius to degrees Fahrenheit, multiply by 9, divide by 5, and add 32.

To obtain degrees Kelvin, add 273.5 to degrees Celsius.

Nautical Unit

1 nautical mile (nm)

1 knot (kt)

Copyright: 1993 & 1996

NAUTICAL (International)

US Equivalents
6076.1 ft

1.688 ft/sec
101.2686 ft/min
1.1508 sm/hr

To convert degrees Fahrenheit to degrees Celsius, subtract 32, multiply by 5, and divide by 9. To convert

Metric Equivalents

1.852 km
1.151 sm
0.5144 m/sec
30.87 m/min
1.852 km/hr
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METRIC-TO-STANDARD CONVERSION FACTORS

Metric Unit (SI)

1 millimeter (mm)
1 centimeter (cm)

1 meter (m)

1 kilometer (km)

Metric Unit (SI)

1 sq centimeter (sq cm)

" 1 sq meter (sq m)

1 hectare (ha)
1 sq kilometer (sq km)

Metric Unit (SI)

1 cu centimeter (cu cm)
1 cu decimeter (cu dm)

1 cu meter (cu m)

Metric Unit (SI)

1 milliliter (mL)
1 centiliter (cL)
1 Liter (L)

LINEAR MEASURE
Metric Equivalents US Customary Unit
0.001 m 0.0394 in
0.0l m 0.3937 in
10 mm 0.0328 ft
1000 mm 39.37 in
100 cm 3.2808 ft
0.001 km 1.0936 yd
1,000 m 3,280.84 ft
0.6214 sm
0.5400 nm
" AREA
Metric Equivalents US Customary Unit
0.0001 sqm 0.1150 sq in
10,000 sq cm 1,550 sq in
10.7639 sq ft
1.1960 sq yd
10,000 sq m 2.471 ac
100 ha 0.3861 sq mi
VOLUME
Metric Equivalents US Customary Unit
0.001 L 0.0610 cu in
0.0338 US floz
1 Liter 61.02 cuin
1.056 US qt
1,000 L 61,024 cu in
353147 cu ft
1.308 cu yd
264.1720 US gal
CAPACITY

Metric Equivalents

0.001 L
0.01L
1,000 cu cm

One Liter equals the volume
of 1 kilogram of water at
4 degrees C and 760 mm Hg.

Copyright: 1993 & 1996

- US Customary Unit

0.3381 US fl oz
3.3814 US fl oz
33.814 US fl oz
1.0567 US qt
0.2642 US gal
0.22 Imp gal
61.02 cu in

General
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~General

METRIC-TO-STANDARD CONVERSION FACTORS (Cont.)

Copyright: 1993 & 1996

WEIGHT
Metric Unit (SI) Metric Equivalents US Customary Unit
1 milligram (mg) 0.001 g 0.0154 gr
1 centigram (cg) 0.01¢g 0.1543 gr
1 gram (g) 0.001 kg 15.4324 gr
0.03527 oz (avdp)
0.0022 1b
1 kilogram (kg) 1,000 g 35.2740 oz (avdp)
2.20461b
1 ton (metric) 1,000 kg 2,204.6 1b
1.1023 short ton
0.9842 long ton
PHYSICAL CONSTANTS
Metric Unit (SI) Metric Equivalents US Customary Unit
1 millibar (mb) 1,000 dynes/sq cm 0.0295 in Hg
0.750 mm Hg 2.089 1b/sq ft
1 bar (bar) 760 mm Hg 0.9869 atm
100 kPa 14.5038 Ib/sq in
1 mm mercury (mm Hg) 0.1 cm Hg 0.0013 atm
(@ zero degree C) 1.3332 mb 0.0394 in Hg
0.1333 kPa 0.0193 Ib/sq in
1 cm mercury (cm Hg) 10 mm Hg 0.0132 atm
. (@ zero degree C) 135.95 kg/sq m 0.3937 in Hg
_ 1.333 kPa 0.1934 Ib/sq in
1 horsepower (metric hp) 75 m-kg/sec 0.9863 standard hp
1 meter per second (m/sec) 100 cm/sec 3.2808 ft/sec
3.6 km/hr 2.237 mph
. 1.944 kt
1 meter per minute (m/min) 0.06 km/hr 3.2808 ft/min
1 kilometer per hour (km/hr)  0.2778 m/sec 0.9113 ft/sec
16.67 m/min 54.68 ft/min
: 0.6214 mph
0.5400 kt
1 radian (rad) 3,438 min 57.2958 deg (arc)
0.1592 rev
1 rad per second (rad/sec) 57.2958 deg/sec 0.1592 rev/sec
9.549 rpm
1 kiloPascal (kPa) 1 Newton/sq m 0.145 Ib/sq in
1 meter kilogram (m-kg) 1,000 m-g ~ 86.798 in-1b
9.807 N-m 7.233 ft-1b
1 Newton meter (N-m) 0.1020 m-kg 8.851 in-lb
0.7376 ft-1b
1 kg per sq meter (kg/sq m) 1,000 g/sqm 0.0029 in Hg
0.2048 1b/sq ft
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LIMITATIONS
PA-30 * 3600 LBS GROSS WEIGHT
INTRODUCTION

The limitations included in this section are approved by the Federal Aviation Administration.
The Twin Comanche is certified under FAA Type Certificate No. A1EA, approved February 05,
1963.

AIRSPEED LIMITATIONS

Va - Design Maneuvering Speed / Tlirbulent Air Penetration Speed

At 3,600 1bs Gross Weight ......ccceevveieiveiviiiieieeiieeeeeeeeeseseeeeeaens CAS 162 mph 141 kt
IAS 162 mph 141 kt
At 2,450 1bs Gross Weight .......ceevviviiviiiviieeeeieee e eee e, CAS 135mph 117 kt

IAS 134 mph 116kt

“**NOTE ** Do not make full or abrupt control movements above V4.

Vrg - Flap Extension Speed ..................... ettt e s e e e bnr e e e eabareas CAS 125 mph 108 kt
IAS 124 mph 107 kt

** NOTE ** Do not extend flaps or operate with flaps extended above Vig.

VLIE - Landing-Gear Extended Speed .........c.cccooeveveiveerceiiceieceeeeeee CAS 150 mph 130kt
IAS 149 mph 129 kt

**NOTE ** Do not exceed Vg with the landing gear extended.

V1o - Landing-Gear Operation Speed ...........ccoeeeeveveeeeveeeeeeeeeerienn CAS 150 mph 130kt
IAS 149 mph 129 kt

** NOTE ** Do not extend or retract the landing gear above V.

Vumca - Single Engine Minimum Control Speed ...........cccovoeeveveeeeennn.. CAS 90mph 78kt
IAS 88 mph 76kt

** NOTE ** Minimum speed for directional controllability after sudden loss of an engine.

VnE - Never Exceed Speed .......ooovviiiecriiiiiiiciiie e, e CAS 230 mph 200 kt
IAS 234 mph 203 kt

** NOTE ** Do not exceed Vg in any operation.

Vno - Normal Operating Speed / Maximum Structural Cruising Speed . CAS 194 mph 169 kt
' IAS 197 mph 171 kt

** NOTE ** Do not exceed Vo except in smooth air and then only with caution. _

Vs - Stall Speed (Power Off - Full Flaps and Gear Extended) ............... CAS 69mph 60kt
IAS 69 mph 60kt
Vg1 - Stall Speed (Power Off - Clean) ...........ccooeeeveeeeeeeeeeeeeeeeeeeeennn, CAS 76 mph 66kt

IAS 74 mph 64kt

FAA APPROVED: (December 15, 1993) AIRPLANE FLIGHT MANUAL
Revised: (December 31, 1996) Page 2-2
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POWER PLANT INSTRUMENT MARKINGS
1.) Tachometer:

Green Arc (Normal Operating Range) ........cccoeceeeiiiiieininciiiiieeeceiecenne 500 to 2700 rpm
Red Line (Maximum Continuous) ..........c.cccceveuene. OSSR 2700 rpm

2.) Oil Temperature:

Green Arc (Normal Operating Range) ...........ccoeeuveeennee eeernrneen 120-245 Degrees Fahrenheit
Yellow Arc (Caution Range) .........cccccceevvierieeniieenniinciecnicee 60-120 Degrees Fahrenheit
Red Line (Maximum Temperature) ...........cccoceeervveesrcvernveeenneenieeenns 245 Degrees Fahrenheit
3.) Oil Pressure:. |
Green Arc (Normal Operating Range) .........ccccceeveeeieievesviesienriecieeeesnesiesneenneenns. 00-90 psi
Yellow Arc (Caution Range) ........cccccoveveeerieraeeeneeneeneesiesiesesseeseeseeeens 25-60 and 90-100 psi
Red Line (MInimUm PSI) .eveevuveeeereieerniiieeansireeeeiiteesaneeesesassiessasnsaeessassesassssnnsesesasnnses 25 psi
Red Line (MaXimuUm PSI) ..cccvveeeerrrveeerniieeeeessirressaseeeesseeeeansuseessssssseessssssesessassasessannes 100 psi

4.) Fuel Flow:

Green Arc (Normal Operating Range) ......c..cccovceeevieeniiinnieenneeenieenseeene Zero to 16.0 gph
Red Line (Maximum Pressure at Sea Level) ...... cveresesssiateresanssesantresistesosnes 16.0 gph (7.0 psi)

5.) Cylinder Head Temperature:

Green Arc (Normal Operating Range) .........cccoveeeeevienniieencieennns 200-500 Degrees Fahrenheit

Red Line (Minimum Temperature) .........cccoccccevvveeeeeinieernnvneeennnnnnees 200 Degrees Fahrenheit
Red Line (Maximum Temperature) ...........ccocccoeeveeeriienneerenseeenneennns 500 Degrees Fahrenheit

6.) Instrument Vacuum:

Green Arc (Normal Operating Range) .........ccoevvveeercciniiniiieeinineeeeeseeeee s 4.8t0 5.11in Hg
Red Line (Minimum SUCHION) .....cccueevuiiinieirrieenieeeiitenetecieeeeieeessteesernesesneeeesaenes 4.8 in Hg
Red Line (Maximum Suction) ................. e ereeer e ettt e et et e s beennte s beenateeenbeeas 5.1in Hg

AIRSPEED INDICATOR MARKINGS

** NOTE ** The airspeed indicator color markings are in CAS values.

Red Line (Never Exceed Speed) ......cveviierieriieinieneinieniinieeseesiesceeeseeessveenees 230 mph 200 kt
Yellow Arc (Caution Range) .......ccccceeeeimereieerniieiieeciieeecee e 194-230 mph 169-200 kt
Green Arc (Normal Operating Range) .........ccocceevvevivienneeencieenneeiennnn, 76-194 mph 66-169 kt
White Arc (F1aps DOWI) ....cooocviiieiiriiieiniiiiiecieecriee e ssnree e sivene s 69-125 mph  60-108 kt
Red Radial Line (Vyca - Single Engine) ...........c........... e tte e e r e e e nabrteeenbaans 90 mph 78 kt
Blue Radial Line (Vy - Single ENgine) ........cccovvviiiiiiiiiiiiieiccieee e ceieee s 105 mph 91 kt
FAA APPROVED: (December.15, 1993) AIRPLANE FLIGHT MANUAL
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POWER PLANT LIMITATIONS
1.) Engine Operating Limits:
Two Lycoming Modg:l: 10-320-B1A
Takeoff Power and MCP ........................................................... 2700 rpm/160 bhp
2.) Propeller Limitations:

Two Hartzell Hub Model: HC-E2YT.-2
Blade Model; 7663-4

DIamELEr .....ccvevieiiiieieictiereccee e Maximum 72 in * Minimum 70 in

Pitch (30 in Station) .........cccceevveveecierereveennne, Low 12.0 Degrees * Feathered 78.0 Degrees
WEIGHT LIMITS

Maximum TaKeoff WEIZNt ...........ceviviiiiiiiiiieieiee oo 3,600 1b

Maximum Landing Weight ...........cccoooivoiiiiiiiieieeeeee oo 3,600 1b

- Maximum Baggage Weight (SN 30-1 Through 30-901 Except 30-853) coieieeeeee 200 1b

Maximum Baggage Weight (SN 30-853 and 30-902 Through 30- =2000) oo, 250 1b

CENTER OF GRAVITY LIMITS

Weight Arm Forward Limit Arm Rearward Limit

Pounds Inches Aft of Datum Inches Aft of Datum
3,600 86.5 92.0
3,200 ' 83.0 : 92.0
2,450 or Less 81.0 92.0
* ok NOTE *%

Straight line variation exists between the points given.

Datum is located 79 inches ahead of the wing leading edge. It is measured longitudinally from
station 65.5 and laterally from spanwise station 97.0 (First leading skin lap outboard of engine
nacelle).

STRUCTURAL LOAD FACTORS

POSITIVE .ooviiiiiiete e e, Normal Category +3.80 g
Negative .......ccccevvevievieieiiieeceeee e fe s eenreeens Normal Category - 1.52 g

** NOTE ** No inverted maneuvers are approved

FAA APPROVED: (December 15, 1993) : AIRPLANE FLIGHT MANUAL
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OPERATIONAL LIMITS

The airplane is approved for the following operations when equipped in accordance with FAR
Part 91 or FAR Part 135.

1.) VFR day and night
2.) IFR day and night

** WARNING **

Flight into known icing conditions is prohibited unless the following equipment is installed and
working in accordance with applicable Piper drawings and FAA regulations

1.) Pneumatic Wing and Empennage Boots - STC No. SA233EA
2.) Alcohol Propeller Anti-Icing Kit - STC No. SA184EA

3.) Heated Windshield Panel - PAC Drawing 25221 or 26711
4.) Heated Pitot Head - PAC Drawing 21301 or 26732

5.) Piper Antennas - PAC Drawing 25043

FUEL LIMITATIONS
Main (Inboard) Tanks:
Basic Fuel Capacity (Two Cells, 30 US gal €a.) ......cccovevviecirecriecieennnen, 60 US gal - 54 Usable
%% NOTE %%

The unusable fuel in this aircraft has been determined to be 3 gallons in each inboard tank in
critical flight attitudes.

Auxiliary (Outboard) Tanks: ,
Reserve Fuel Capacity (Two Cells, 15 US gal ea.) ....ccccceevvvevvreerneeennnen. 30 US gal - 30 Usable
Auxiliary (Tip) Tanks:

Reserve Fuel Capacity (Two Cells, 15 US gal ea.) .............. riesssteseennreares 30 US gal - 30 Usable

** NOTE ** Minimum fuel grade is (blue) 91/96 octane (100 LL) aviation fuel.

WING FLAP LIMITATIONS

The flaps are electrically operated and the deflection is displayed on the flap position indicator.
Takeoff range is indicated by the White Arc on the flap indicator.

FAA APPROVED: (December 15, 1993) : AIRPLANE FLIGHT MANUAL
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OTHER LIMITATIONS
1.) Loss of altitude in a power off stall with landing gear and wing flaps retracted is 280 ft.
2.) When performing power on stalls, do not exceed 2100 rpm.

3.) Landing Gear Down Light: The green gear down light on the instrument panel indicates the
landing gear is down and locked. When the instrument panel lights are turned on the
intensity if the gear indicator lights is reduced. The green light may be invisible with
instrument lights on during daylight.

4.) Cowl flaps are provided to allow manual control of engine temperatures. The cowl flaps
should be open during ground operations and during climbs. In no case should the cylinder
head temperatures be allowed to exceed 500 Degrees Fahrenheit and/or the oil temperatures
be allowed to exceed 245 Degrees Fahrenheit.

PLACARDS
1.) On Instrument Panel in Full View of the Pilot:

THIS AIRPLANE MUST BE OPERATED AS A NORMAL CATEGORY
AIRPLANE IN COMPLIANCE WITH THE AIRPLANE FLIGHT MANUAL.
ACROBATIC MANEUVERS (INCLUDING SPINS) PROHIBITED.

MINIMUM SINGLE ENGINE CONTROL SPEED 90 MPH CAS
MANEUVERING SPEED 162 MPH CAS
MAXIMUM GEAR DOWN SPEED 150 MPH CAS

2.) On Landing Gear Operating Motor Access Door:

EMERGENCY GEAR EXTENSION.
REMOVE COVER.
EXTENSION INSTRUCTIONS
ON REVERSE SIDE.

3.) On the Instrument Panel:

STALL WARNING
The stall warning system is inoperative
 when the master switch is off.

WARNING - UNCOORDINATED MANEUVERS, INCLUDING SIDE
SLIPS OF 30 SECONDS OR MORE, FOR ANY REASON, AND FAST
TAXI TURNS JUST PRIOR TO TAKEOFF CAN CAUSE LOSS
OF POWER IF FUEL TANKS IN USE ARE LESS THAN 1/4 FULL.

FAA APPROVED: (December 15, 1993) AIRPLANE FLIGHT MANUAL
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PLACARDS (Cont.)
4.) On Circuit Breaker Access Door: |
CIRCUIT BREAKER ACCESS DOOR
3.) On Baggage Compartment Door: (SN 30-1 Through 30-901 Except 30-853)
MAXIMUM BAGGAGE 200 POUNDS
6.) On Baggage Compartment Door: (SN 30-853 and 30-902 Through 30-2000)
EMERGENCY EXIT
HOLD KNOB UP

TURN LATCH CLOCKWISE

7.) On RigHt Rear Window Molding in Baggage Area: (SN 30-853 and 30-902 Through 30-
2000)

MAXIMUM BAGGAGE AND/OR PASSENGER WEIGHT
250 LBS IN BAGGAGE AREA INCLUDING SEATS
SEE WEIGHT AND BALANCE
8.) At the Fuel Strainer Compartment:

FUEL STRAINERS DRAIN ONLY TANK INDICATED BY
FUEL SELECTOR. ALLOW SUFFICIENT DRAIN TIME.

FAA APPROVED: (December 15, 1993) AIRPLANE FLIGHT MANUAL
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PROCEDURES

All of the following procedures were supplied by Piper Aircraft to comply with the requirements
of Part 3 of the Civil Aviation Regulations effective May 15, 1956, as amended.
A.) Fuel System:
1.) Normal Operation
a.) Takeoff and Landing
1.) Fuel valves "ON" _main tanks.
2.) Electric fuel pumps "ON".
b.) Cruising ,
1.) Fuel valves "ON" main or auxiliary tanks.
2.) Electric fuel pumps "QFF".
2.) Emergency Operation -- Single Engine

A crossfeed is provided to increase the range during single engine emergency operating
conditions. Fuel system operation is as follows:

a.) Cruising

1.) When using fuel from tanks from the same side as the operating engine the
following will apply: :

a.) Fuel valve "ON" (main or auxiliary) on Operating engine side.

b.) Fuel valve "OFF" on Inoperative engine side.

¢.) Electric fuel pumps "OFE" (except in case of engine driven pump failure,
electric fuel pump on operating engine side must be used).

2.) When using fuel from tanks on the opposite side of the operating engineithe
following will apply:

a.) Fuel valve "ON" (main or auxiliary) on Inoperative engine side.

b.) Electric fuel pumps "OFE" (except in case of engine driven pump failure,
electric fuel pump on operating engine side must be used).

¢.) "CROSSFEED ON" on Operating engine side.

Warning: DO NOT ATTEMPT TO PUT BOTH FUEL SELECTOR VALVES ON
CROSSFEED.

b.) Landing
1.) Fuel valve "ON" main tank on Operating engine side.
2.) Fuel valve "OFE" on Inoperative engine side.
3.) Electric fuel pump "ON" on Operating engine side.

FAA APPROVED: (December 15, 1993) , AIRPLANE FLIGHT MANUAL
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PROCEDURES (Cont.)
B.) Propeller Feathering Procedure:
1.) “Open Throttle" on Operating Engine to maintain altitude and airspeed above 97 MPH.

2.) "Close Throttle" on Inoperative Engine.

3.) Pull mixture control on Inoperative engine to "Idle Cut-Off".
4.) Pull prop control in Inoperative engine to "Feather" position.
S.) Ignition switches "OFF" on Inoperative engine.

6.) Electric fuel pumps "OFF".

- 7.) Main fuel valve on inoperative engine "OFF".
See Fuel System Emergency Operation. (A.2.)
See A.2. for fuel scheduling.

C.) Propeller Uhfeathering Procedure:

1.) Turn fuel valve "ON" on inoperative engine side.

2.) Turn electric fuel pump "OFF",
3.) "OPEN" throttle 1/4 inch.
4.) Advance propeller to "HIGH RPM".
5.) Advance mixture to "FULL RICH".
- 6.) Turn ignition switches "ON".
7.) Engage starter and hold until engine is started.
8.) Reduce propeller control to cruise RPM.
9.) Advance throttle to desired power.

D.) Emergency Extension of Landing Gear:
1.) Reduce power -- airspeed not to exceed 100 MPH.

2.) Place Landing Gear Selector Switch in the center "OFF" position if equipped with a three
position gear switch or the "GEAR DOWN LOCKED" position if equipped with a two

position gear switch.
3.) Disengage motor. Raise motor release arm and push forward through full travel.

4.) Remove gear extension handle from stowage. If left socket is not in clear position, place
handle in right socket. Engage slot and twist clockwise to secure handle. Extend handle
and rotate forward until left socket is in clear position. Remove handle and place in left
socket and secure. Extend handle. Rotate handle forward FULL forward to extend
landing gear and to engage emergency safety lock.

5.) Handle locked in full forward position indicates landing gear is down and emergency
safety lock engaged. Gear "DOWN LOCKED" indicator light should be "ON",

NOTE: Reducing power and rocking gear extension handle will aid in manually
extending the landing gear. DO NOT RETRACT WITH HANDLE IN
SOCKET. DO NOT RE-ENGAGE MOTOR IN FLIGHT.

FAA APPROVED: (December 15, 1993) AIRPLANE FLIGHT MANUAL
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PROCEDURES (Cont.)

E.) Circuit Breakers:

(SN 30-1 Through 30-1744 Except 30-1717) All circuit breakers are grouped in one panel in
floor aft of the nose wheel well under a door marked "CIRCUIT BREAKER ACCESS
DOOR". ’ :

(SN 30-1717 and 30-1745 Through 30-2000) All circuit breakers are grouped in the lower right
corner of the instrument panel.

To reset the circuit breakers push in on the reset button.

F.) Stopping Engines:

When operating under high ambient temperature conditions engine shutdown by mixture
alone may not be positive.

Shutting down the engines under these conditions should be as follows:
1.) Pull the mixture controls to idle cut-off,

2.) Depress button on left side of quadrant.

3.) Pull back on throttles and hold until engines stop.

G.) Warning:

1.) Maneuvers:

This airplane is certified as a normal category airplane and must be operated in
compliance with the Airplane Flight Manual. Acrobatic maneuvers (including spins) are
prohibited. Stalls and slow flight should be performed only in accordance with the
Airplane Flight Manual.

Avoid abrupt maneuvers. Maneuvers at speeds and weights in excess of the maneuvering
speeds and loadings listed under Limitations Section of this Flight Manual may subject
the airplane to load factors beyond which it is certificated.

Maintain at least 5,000 feet of terrain clearance when practicing stalls.
2.) Spins:
All spins are prohibited, however, in the event an unintentional spin is encountered
recovery can be accomplished by immediately using the following procedures:
a.) Retard both throttles to the idle position.
b.) Apply full rudder in the opposite direction to the spin.

¢.) Push control wheel full forward. While it is not necessary for recovery, the use of
ailerons against the turn (i.e. right aileron if the spin is to the left) will expedite
recovery. '

d.) Maintain controls in these positions until the spin stops. Then neutralize rudder and
ailerons.

e.) Recover from dive with smooth back pressure on the control wheel. No abrupt
control movement should be used during recovery from the dive, as the maneuvering
speed and positive limit maneuvering load factor may be exceeded.
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PROCEDURES (Cont.)
H. Alternator System: (Non-Paralleling Type)

Press-to-test switches, in conjunction with the ammeter, are used to determine the output of each
alternator. These switches are located directly below the ammeter. In the normal position the
ammeter indicates battery charge or discharge current. Depressing the ammeter press-to-test
switch causes the ammeter to indicate the output current for the corresponding alternator, viz. the
left switch checks the left alternator.

A preflight check of the alternators should be made during engine run-up. With both engines
operating at approximately 2000 RPM, depress the alternator press-to-test switches individually
and check alternator outputs. These should be approximately equal.

In the event of failure of the voltage regulating system an auxiliary regulating system may be
switched into the circuit. - Abnormal operation may be indicated by zero output on both alternator
test positions and a discharge indication for the battery. To energize the auxiliary regulating
system the following procedure shall be followed:

1.) Reduce aircraft electrical load to minimum for continued safe flight.

2.) Switch "VOLTAGE REGULATOR SELECTOR" to "AUXILIARY" position.
3.) Reset tripped breakers but do not reset "MAIN" Voltage Regulator Breaker.
4.) Return to normal required electrical load.

If the electrical system still fails to maintain correct output while using the AUX VOLTAGE
REGULATOR system, an alternator failure has probably occurred. To isolate the faulty
component the following procedure should be followed:

1.) Reduce aircraft electrical load to minimum for continued safe flight. -
2.) Turn aircraft MASTER SWITCH "OFF"
3.) Place both alternator output circuit breaker switches "OFF".

4.) Reset both MAIN and AUX Voltage Regulator Circuit Breakers, if tripped. Return
Voltage Regulator Selector to "MAIN".

S.) Turn aircraft MASTER SWITCH "ON". Reset voltage regulator circuit breaker if
tripped.

6.) Close one alternator output circuit breaker switch. Observe if electrical system is
operating normally by checking for alternator output current on the ammeter. If not
operating properly, open the alternator output circuit breaker; turn aircraft MASTER
SWITCH "OFF" for approximately six seconds to reset the overvoltage relay.

7.) Turn aircraft MASTER SWITCH "ON". Close other alternator output circuit breaker
switch and observe if electrical system is operating normally by checking ammeter
indication as above.

8.) Check that aircraft electrical load does not exceed the output capability of the operating
alternator causing the battery to discharge.

Caution:

- Use of the voltage regulator selector switch and alternator circuit breakers should be
limited to the above conditions.
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SECTION 3 - EMERGENCY PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT
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EMERGENCY PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT
DETERMINING INOPERATIVE ENGINE

1.) Dead foot, dead engine - The airplane will yaw in the direction of the dead engine. Rudder
pressure required to maintain directional control will be on the side of the good engine.

2.) Verify by throttle - Manifold pressure gauges and tachometers will indicate near normal

- readings, and should not be used to determine an inoperative engine. Partially retard the
throttle on the engine that is believed to be inoperative. There should be no change in control
pressures or engine sound if the correct throttle has been selected.

ENGINE FAILURE DURING TAKEOFF
1.) If 90 MPH IAS (78 KT) Has Not Been Attained:

TREOTEIES ...vvvveeieeret ettt e eeeeeeeseeteeeeeesaeeesasaeeeeeeenseessesnteeesensseeseas Both Closed
BIaKing ....ccccoiiiiiiiiiiiiecicine ettt et ettt et e e eeenens Maximum

If insufficient runway remains for stopping:

FUel SEIeCtOr ...cooovevvieeeeeeeeeeeeeeeeeeeeeee et e e e e e e e e e e e e eeseseans ettt e e e e e r e ————————aaaaaaeaaain Off
IMASEET SWITCR .oovviiiiiiiiiiiiee ettt e e e et e e e e e e e eee e e e e e s e e e e e e e e e Off

Continue straight ahead, turning to avoid obstacles.
** WARNING **
Runway length should be greater than the accelerate/stop distance required.

A check should be made early in the takeoff roll for proper engine operation. Any indication
of a sluggish or rough running engine is reason to discontinue the takeoff.

2.) If Between 90 and 105 MPH IAS (78 and 91 KT):

The pilot must decide whether to abort the takeoff or continue on a single engine.
Consideration must be given to runway remaining, weight, density altitude, obstacles,
weather and pilot capability.

3.) If 105 MPH IAS (91 KT) Has Been Attained:
If sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

Landing GeAr ........cccooiriiiiiiiieireeeeeeee ettt ettt et e e et e e e e e e e Retract
WINE FIAPS ..ottt ettt et e e ae s e e e eeneenes Retract
AIISPEEA ..c.eevviiiiieciiecireiece et Maintain Vygg (105 mph or 91 kt)

Initiate Engine Power Loss During Climb procedure. (Page 3-3)

Copyright: 1993 & 1996 Page 3-2




Aircraft Publications Section - 3
Piper Twin Comanche PA 30 Emergency Procedures

ENGINE POWER LOSS DURING CLIMB

AGISPEEA ...ttt e Establish Vysg (105 mph or 91 kt)
Inoperative ENGINe ........cocooviiiioiiiiiiiiiiiieicecceecte et Identify and Verify
RUAAET ... Apply Towards Operating Engine
ATLBTON ..viiiiiiiiieeeeeeee et Bank 5 Degrees Into Operating Engine
Turn-and-Bank Indicator ....................... Displace Ball 1/2 Ball Width Toward Operating Engine
©Operative ENGINE .....cocoviiiiiiiiiiiiiiiiiiei et Full Power

Initiate Engine Securing Procedure. (Below)
ENGINE POWER LOSS DURING FLIGHT

The most important aspect of engine failure is the necessity to maintain lateral and directional
control. If airspeed is below Vyca (90 mph) reduce power on both engines and lower nose of
aircraft as required to maintain control and increase speed to 105 mph.

Inoperative ENgINe ........ccccceeiiiiiiiiiiiiiciieciccitcr et Identify and Verify
Rudder ......coooeriiiriecieieenetreeeeeere rereeetteeeeesra e Apply Towards Operating Engine
Aileron .......cocvvevvvieiiivneennnne verreesvaneesessseseeserannesesnareseesnans Bank 5 Degrees Into Operating Engine
Turn-and-Bank Indicator ................ e Dlsplace Ball 1/2 Ball Width Toward Operating Engine
Operative Engine ........cccocevvvvvvvceveeieciriennrcneeesnnnnns T Adjust Power as Required

Initiate Engine Securing Procedure. (Below)
ENGINE SECURING PROCEDURE (FEATHERING PROCEDURE)

Before securing inoperative engine:

Fuel Selector .......ccoocoeeeieiiiciieiinnens ettt Switch to Tank Containing Fuel
CrOSSTEEA ...t et As Required
Electric FUel PUMP ..co..coiiiiiiiiee ettt s On
IENIHON SWILCH ..ottt sttt e e e s Check On
IMIIXEUTE ..eeciiiiiiiiieeieiteeerrte i e ettt e e st eeeabr e e s e nb b e e s et e e s easeeessanseeesesbbaasesssssneessssssneeesensen Full Rich
AEINALE AL ..eiiiiiiiiieeiiet ettt et ee st e s e s e e e s st e e e s tessreesbbeeesbbeaeseeeesabbessnbeeesnrean On
Engine Gauges ........ccccceeeriieeiinniireiccieeennceee Check For Indication of Cause of Power Loss

If power is restored:

ELECtric FUEL PUMP ...ccvovviiiiiiieiiricieeceee ettt ese st a et saeae e evas e ———— Off
AETNALE AL .oeeiiiiiiieii ittt st e s et e s e e bre e e essabeaeesennbaneesssnneteeeesnenneieenas Off
If power cannot be restored

MIXEUIE ©oevvieiiiieiiiieeeite ettt et es sttt st et e e e s ab e e s shee s abe e saebesoabeesssbesenbaeasnseesannsesnnnneessnn Idle Cut Off
FUel SElECOr .....evveeeeeerereeeerererereneeererereaennenas reeererererars oo bebess e e r s st b bebebebeararanes Off
Electric Fuel Pump ........cccccoeveuneee. ettt ettt b b aenens ettt aeeene Off
MaANELO SWILCH cooeuiiiiiieiiie ettt e e e st a et e e b e e e e e nbeaaeeenan Off
Cowl Flap ...ccccoccevivvviiiiecciieend ettt te e tteea e —teeea—teee e ——teaaabtee e e beeeee e tareeeetrateresennrraeens Closed
Propeller CONMIOL .........oiviiiiiiieiieceterte ettt e eb e e Feather Position
Generator OF AHEIMALOT ......cccciiiieiiiiiiiieiiieceeireesesreeseseireeessrneeeessbeseeessesreseensresasesesssanssesasnes Off
Electrical Load .......ccccceevieiiiiiiiiiie et e s s e e Reduce if Necessary

Land as soon as practical at nearest suitable airport.

Initiate Single Engine Operation On Crossfeed procedure if necessary. (Page 3-4)
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SINGLE ENGINE OPERATION ON CROSSFEED

The fuel crossfeed system should be used only during emergency conditions and only in level
flight.

Inoperative Engine Side ........ccooiieiiiiiiiiniiiiiniiicenieenee Fuel Valve on "MAIN" or "AUX"
Operative Engine Side ........coovvviiiiiiiieenriiiiiiieeeirieee e ssieee e seere s e sinrreesssasaae s Crossfeed On

** NOTE ** - Do Not Put BOTH Fuel Selector Valves on Crossfeed.

Before landing the fuel system should be taken off crossfeed by the following procedure.

Operative Engine Side .........cccccevviiviieiiiinninnieniesecee e Fuel Valve on Inboard Main Tank
Inoperative Engine Side ... eeereeeeerrreeeee—raeeearaaeeeerrrreesanran Fuel Valve Off

Operative Engine Side ........ccoovvvieiiiiiieiiiiiieicieeecireee e ceevnee s esnnee e Electric Fuel Pump On
AIR START (UNFEATHERING PROCEDURE) '

MaAgneto SWILCR ....oiiiiiiiiiiiiiiiiiiice ettt st et e s e ree s et esenbr e st e bt e s e s bt e e sneeeesabrean On
IMIIXEUTE ..veiiiiiiiiiieiieiireriesctesesesereseessaaeeesnsseesassbesessssasessassaassssssseesasssssesessssssessssssssnessnsnssssans Rich
FUCL SCIECLOT ittt et e e e e e s s bt aa et e e e seessssnbenrasesaaeeeenessannnns On
Electric Fuel Pump ........cocovevvciinineiriicnieeneece. reeeens et U On
TREOLIE .ottt e e at s e be e e s s st e e s s s rb e e e sensnaaessenn 1/4 in. Open
Propeller Control ............. O OO UOOO Forward to Cruise Setting
STAMTET .ooeiiiiiiieietceeece et e e srr e e ee e rre e s e naane Engage Until Propeller Windmills
When engine starts, adjust throttle, propeller and mixture controls.

Oil Pressure .....occccvvviveeeieiiniiiiiecces e, e teeeeeteeaesteeeeeihrteeesratees e rtesesabrteeesnnraaesnanres Check
Electric Fuel Pump .......cccccoceiniiniinnicnne, e reeeeerteeeeatateeeanteeeeaaraeessa i teeeanhbaeeaeeasaraeeeeaarren Off
COWLFIAD .ottt et s st e e s e e saba e e s As Required
Generator OF AREINALOT ........oovvivieriiiieeiieere ettt see e e sttt sbe e stae e ba e s baasraens On

Warm engine at approximately 2000 rpm and 15 in. Hg.
ENGINE ROUGHNESS IN FLIGHT
Affected engine:
AEINALE AT ..eiuiiiiiieeiiriie ettt et et estte st e te st e et e eatesab e e st eesbes st esaseesssesastesnsaeanenesasaesnsean On
If roughness continues after one minute: _
AEINALE ALT .eiiiiiiiiiiiiceiecee ettt ettt ettt e bee s s bt e s et e s easee s atee e s bae e nbaeeeane . Off

In the interim:

MIXEULE .ovvvieeriiiiieeieriiiecceirereeinreecsseneeeessinssssssnsesssnneneennnnenes Adjust for Maximum Smoothness
Electric FUEL PUMP ....cooiiiiiiiiiiii ittt cite st ssie et s s e s e s a e s aaaeesabae s On
FUuel SElectOr .......ccocviiiiiiiiiiiiiiiiictre s Switch Tanks
Engine Gauges ......cccoceevvveeriiennvieeinvecnineen e Check for Indication of Cause of Power Loss
MaAGNELOS ..eeiiriiiiiieiiiteiiiie et erte st e s sstteseeeseneeesaneens Check Left Then Right Then Both

If operation is satisfactory on one magneto, continue at reduced power and standard mixture to
the nearest airport.

Prepare for Engine Power Loss During Flight Procedure. (Page 3-3)
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ENGINE FIRE DURING START

Affected engine:

STATTET ...eeiieiierieeeeiteerre ettt e st eseee e sneeeeneeeenne Continue Cranking Engine
IMIXEULE ceiiieieiiiiiiieiitteee s e st e e e e seeirr e e s s e s b ee e e s s saasttaeeeessaasnnetaaesssassssnnssanaeaaesens Idle Cut-Off
Throttle ......ccoveiviiiniiiiiiniicies s e Open
Electric Fuel PUmMP ......cooovviiiiiiiiiiicctee et eeeree et e e e eaaes Off
FUEL SELECLOT ...ttt st e e et a e e s e eaneeeeeeenaes Off
If Fire Continues ..........ccccceeveeennennne. et et Extinguish With Best Available Means

** NOTE ** - Use radio if necessary to call for fire fighting assistance.
FIRE IN FLIGHT
Determine Source 0f Fire ........cccoccvivvieriieriiiinieniereenteeie e e Electrical or Engine

1.) Electrical Fire: (Or Smoke In Cabin)

MaSLEr SWILCH oottt e e st a e s e br e e e e eassaeaeas Off
VBILS coiiiiiiiiiiiiiiiiitc ittt s b et aba e e s eraes Open
DIOOT et Open (If Necessary) as an Exhaust
L0F:10)1 11 5 (<7 115 RO OO U U USROS USRS . Off
Oxygen (If EQUIPPEA) ...coovririiieiiireeiiiienriirerrrtee st eessinr e serrae e s sarnessesannes As Required

Land as soon as possible without flaps. (Vapp = 100 mph or 87 kt)
Initiate Manual Gear Extension procedure @ Part 3. (Page 3-12)

2.) Engine Fire:

Affected engine:

B 1 0) 54 (T PPRRRPRTRN Full Aft - Closed
IMIXTULE ©oeevennniieiineereeinieseeerranneerteesenesssseessnnsssseesnnnnseseesssnsessssnssnssssnnsnssessesnsees ... ldle Cut-Off
FUCL SEIECIOT cevrniiiiiiieiiiiiieiie ettt ettt ettt e e s s seeseseeeettsseasaansseeeseeessnssaasseessseeansannns Off

Electric FUEl PUMP ...coooviiiiiiiiiiictcctcceteeeeete e s Check Off

Initiate Engine Power Loss During Flight procedure. (Page 3-3)
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POWER OFF LANDING (BOTH ENGINES OUT)
Locate suitable field, preferably with an alternate.
Determine wind direction.

Establish Best Glide and Spiral Pattern ..........ccccocceeuneeen. 110 mph (96 kt) @ Full Gross Weight
PrOPELIETS cooniiiiiiiiiiiicciti e b Feather

Tune radio to 121.5, tune transponder to 7700.

While at altitude - if time allows: |

BIOAACASE ..eevvviieiiieeieies ettt st ste e sttt e e st e e sae e s sbanaessbeseateessnneesnnaeeesnneesnnns Mayday
** Aircraft Identification - Location - Numb‘er On Board **

1.) Gear Down Emergency Landing Procedure:

When committed to landing:

BT ottt eveeererieesennnes Activate Manually
TRIOLIES coineiiieeieeriee ettt e e et e e e eeree e e e bbe e e e eaeee e e e nne e e e e eaneeas Full Aft - Closed
Fuel Selectors .......... e eeererhereeeeareeeeeiteeaaa et eeaetteeseatatenateeeanntee e e nbreeeteanraeeeeeenrreeae s nnraes Off
MIXEUTE CONIIOLS ...eiiiiiiiiiiiieiireeieiireeerreeese et e s sateeeeesrbteseeiaae e s enaaaeeeessasaeeeeeaneees Idle Cut-Off
INItION SWITCHES ..uviiiiiiiiieiiitiieieir e see e ere e s e saere e e s ssne e e s sabaeeessssnnaassssnsnsnesenas Off
Seat Belt and HAImESs ........coocieieiieiiiiiiieeenrceieeceee ettt e s e s e e Tight
DOOT ..ot (Pilot's Discretion) .........ccceceeviveeeeeieececinnns Block Open
WINEG FLAPS oottt ettt As Required
** WARNING **

Glide ratio is reduced radically when gear is lowered. Landing gear down operation time is
approximately 7 seconds.

Landing Gear .........ccccoociemmiieieiiiiiennite e sieee e Lower Just Before Touchdown
Master Switch .......cccceevviiiininnn. e taesaeneaenanataesaatase st aa aanadAa A e He s aan et e e s nntn e sas s Rt et sesnrnn Off

Touchdown should normally be made at the slowest possible airspeed.
2.) Gear Up Emergency Landing Procedure:
A gear up landing should only be made during an emergency when:

A.) The surface is too soft or rough for a gear down landing.
B.) A field is too short. (Pilot's discretion)
C.) Ditching (a forced water landing) is necessary.

WING FLAPS .oeeiiiiiiiiiiiiitteerree ettt sttt see e e s s e e e s s tnaee e s sbraeeessssneeessrsssaseesnnnsssseeennns Up
TRIOtIES ...eeeiiiieieeee e e Full Aft - Closed
FUEL SELECLOTS .eieeerieiieiiiiecciieeesrntie e ceire e sente e e s eae e e s baeseesnraeeesssseeeessnsteeesssssssseaannsssaeansns Off
MIXEULE COMIOLS ..vvviveireieeieceeeeieteeeeeeee ettt esss e seeesesas s s eesseeessssseanas Idle Cut-Off
Ignition Switches .......cccccceveeviennnnens ST OO PO ST RPPPOIPRRO Off
Seat Belt and HAIMESs ......c.coovieieiiiiiiiniiieneentcceeee ettt seeeessva e s sb e saaaee s Tight
DOOT oot (Pilot's Discretion) ........cccccevecveeeiccnneeeeanne Block Open
MASEET SWILCR ooiiiiiiictiee et ee sttt e e e e e s bba e e eetbnaeeernraaeeeeanrnneeeas Off
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SINGLE ENGINE LANDING

On final approach when it is certain the field can be reached:

LANING GEAT ...evvevveeveeeieeeeeeeeeeveeseeesee s s sseses s ssesseeseesssssssesss et sessessesssssaesasssssassasens Extend
WINE FLAPS 1ottt st e s e Extend 15 Degrees
AIISPEEA ..eeiiiiiiiiiiii it Blue Line (105 mph or 91 kt)

SINGLE ENGINE GO-AROUND

POWET ..ttt sttt s et e e s e nae e e s . Full Power
RUAAEr ...evviiiiiiiieccrcccere e Apply Towards Operating Engine as Required
Alleron ......ccceeeveeeeeeenieennn. ettt e e e e et e e e e e e abareeeeaaas Bank 5 Degrees Into Operating Engine
Turn-and-Bank Indicator .........c....cc....... Displace Ball 1/2 Ball Width Toward Operating Engine
Landing GeEAT ......cccvvviiiiiiiiiiiiiiiieeieescrereeeeeesesrrereessssessesraeessssssnsnsenaeseessssssunsnenneeaesessssnnns Retract
Wing Flaps .....ccccccveiieiiiencciennns PP PPRRRRt Retract
ATTSPEEA ..vveeeieeieiieeciee e s rte e te e ebe e s e e seee e e tae st e s esbaesaees Establish Vygg (105 mph or 91 kt)

** NOTE ** - Aircraft will not climb with gear and flaps extended.
SIMULATED SINGLE ENGINE OPERATION

Simulated engine failure of a multi-engine aircraft is the most dangerous form of training a pilot
is likely to experience. It is recommended that in order to remain proficient, the pilot should
practice single-engine operation periodically, and only with an experienced multi-engine
instructor. Simulated engine failure should be performed at an altitude that will allow enough
room for safe recovery (5000 ft min. terrain clearance is recommended) should control of the
airplane be lost.

ATTSPEEA ..veeeeiiieiiiiieeiee ettt et te et e e s st sre e e eaae e saraeeenes Less Than 125 mph (109 kt)
Left ENgine TRIrottle .....ccoooueiiiiiiiiieieieicieeeeee et sere e s s bar e e s e sar e e s sanns Retard
Right ENGINE ...oevviiiiiiieiiiee ettt st e s svte e st s sas e e e s s snneeseesnnneas Full Power
RUAAET ..o Toward Operating Engine
ATLETON ..ttt Bank 5 Degrees Into Operating Engine
Turn-and-Bank Indicator ..........cccccceueenn. Displace Ball 1/2 Ball Width Toward Operating Engine
Left Engine Propeller ...........ccceeeveeennnnnn. et e s e eesenad eeeereer e e s Feather
Maintain Airspeed ABOVE VggE «veeirrriiiiiiiiiiiiiiin ettt 97 mph (84 kt)
** NOTE **

While Vg is the accebted airspeed below which an engine should never be intentionally failed,
it is recommended that the airspeed never be allowed to fall below the blue line (105 mph) when
operating on a single engine.

Due to asymmetrical thrust, the airplane will yaw and roll toward the dead engine. Maintaining
wings level and holding the ball of the turn-and-bank indicator in the center can increase Viyca as
much as 20 knots. In addition, the high drag caused by the wings level, ball centered
configuration can reduce single-engine climb performance by as much as 300 ft./min.

To overcome the yaw and roll moments induced by an engine failure, bank approximately 5
degrees into the operating engine, and displace the ball of the turn-and-bank indicator
approximately 1/2 ball width toward the operating engine.
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1.)

2.

ELECTRICAL FAILURES
(For an Aircraft Equipped With Dual Generators)
Excessive Discharge:
** NOTE **

Generators produce no charging output when engines are operated below 1200 rpm.

An excessive rate of discharge at normal operating rpm indicates a defective generator or
voltage regulator. -

AINIMETET ....vviiiiieeiiiieeiiiitieeceiteeeeeiereeestaeeeessseeesesaeeesesssseessssseeens Indicates Battery Discharge
Generator Circuit Breakers .......ccoocceevvveviiiiiciirenieennneenieeeeeeens Check and Reset as Required

** NOTE **

Before attempting to reset any circuit breaker, allow for a two to five minute cooling off
period. Reset only once.

If circuit breaker is reset (closed):

ElectriCal LLOAA ..ooneeeiiieeeeeeeeeeeeee et e e eetee s eeeeveniee e eeannanesennns Reduce to a Minimum

If at least one generator output cannot be maintained with electrical load reduced to a
minimum:

Generator Circuit Breaker (Defective Generator) ............cceoeeeerieeeneienriieenniieeesseeeesnneens Pull
Maintain minimum electrical load and land as soon as practical.

** NOTE **

With both generators inoperative, the battery is the only remaining source of power. If the
battery is depleted:

Land without wing flaps. (Vapp = 100 mph or 87 kt)
Initiate Manual Gear Extension Procedure @ Part 3. (Page 3-12)

Battery Overcharge:
* % NOTE * %
A high rate of charge is normal for the first few minutes of flight.

An excessive rate of charge after several minutes at normal operating rpm indicates a
defective battery or voltage regulator.

AINMELET ....vviiiiiiiiiieieiiieecereeereireeserereeesesnrtessnseeeesseneessssvesassans Indicates Excessive Charge
Generator Circuit Breaker (Defective Generator) ...........ccveeeeevieeieeivieeeeeiveeeeeeecnnesteenans Pull
Electrical Load ........ccoovveiiiiiiiiiiiciertecies et Reduce to a Minimum

Anticipate complete electrical failure. Land as soon as practical.
- %% NOTE **

The battery (which may be defective) is the only remaining source of power.
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ELECTRICAL FAILURES

(For an Aircraft Equipped With Non-Paralleling Dual Alternators)
** NOTE **

The ammeter normally indicates battery charge or discharge. Depressing and holding the
alternator "LEFT" or "RIGHT" press-to-test switch will indicate the output of the corresponding
alternator. The outputs of the two alternators should be approximately equal.

AINIMELET ...eiiiiiiiiiiiieiieieieeertete et e st e seeessbse e enaeesbeessabeesennes Indicates Battery Discharge

Check press-to-test switches. If output of one alternator is zero, reduce non-essential electrical
load until ammeter indicates charging, and proceed with flight. Check circuit breaker of the
defective alternator. If tripped, reduce load to a minimum and attempt to reset. Allow for a two
to five minute cooling off period before attempting to reset any circuit breaker. Reset only once.

** CAUTION **

The alternator circuit breakers and voltage regulator selector switch should never be operated
when the engine is running except in an emergency.

If both alternators read zero, reduce electrical load to a minimum.

Voltage Regulator Selector SWitCh .........ccovviieiiiiiiiniiii e "AUX" Position
Voltage Regulator Circuit Breakers ........ccccoeeeeiiiieiiiieeciiieeeeccccreeee e eeeeens Reset if Necessary

If one or both alternators return on line (ammeter indicates battery charging) reinstate electrical
load (as ammeter indication permits).

If output is not restored:

Voltage Regulator Selector Switch ..........cccevviiiiiiiiiiinniiiiciiniieeeens Return to "MAIN" Position
Both Alternator Circuit Breakers ...........cccovvierriiiriiieiiiienneerire e esieeesereesaeeessaaeesvaeesenens Off

A defective alternator will trip the system's overvoltage relay. Reset the overvoltage relay by
turning the master switch "OFF", waiting a minimum of 6 seconds for the overvoltage relay to
reset, and then returning the master switch to the "ON" position. Activate alternators one at a
time by resetting the respective alternator circuit breaker and then resetting the overvoltage relay
again if necessary. When the defective alternator is identified, continue flight on the remaining
alternator. Operate with only essential load if necessary. '

If both alternators are defective, or for any other reason the electrical system cannot be restored,
maintain minimum electrical load and land as soon as practical.

With both alternators inoperative, the battery is the only remaining source of power. If the
battery is depleted:

Land without wing flaps. (Vapp = 100 mph or 87 kt)
Initiate Manual Gear Extension Procedure @ Part 3. (Page 3-12)
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HIGH OIL TEMPERATURE

COWL FIAPS ..ottt ettt ee e re e e s e e e ate e aeaeesbae e nneeeennraeensneeesnns Open

MIXEUTE ..oviiiiiiiiiiiii e e e Enrich

POWET ..o Reduce if Necessary

AIISPEEA ...ovviiiiiiiiieieeee et e Maintain Above 130 mph (113 kt)

Land as soon as possible é.nd investigate cause.
Prepare for Engine Power Loss During Flight Procedure. (Page 3-3)
| HIGH CYLINDER HEAD TEMPERATURE

Excessive cylinder head temperature may parallel high oil temperature, and the procedure for
handling it is the same. Refer to High Oil Temperature procedure. (above)

LOSS OF OIL PRESSURE
Land as soon as possible and investigate cause.
Prepare for Engine Power Loss During Flight procedure. (Page 3-3)
LOSS OF FUEL PRESSURE

%% NOTE * %k

The most common cause of fuel pressure loss is fuel exhaustion due to improper fuel
management. In the event of fuel pressure loss:

Fuel Selector ........ccocvvevvevnieeencnnnnn. ettt Switch to a Tank Containing Fuel
Electric FUEl PUMP «.c.ooiiiiiieieiecteneeeee sttt et e e et e eeebe e e ave e aes ceeens On
IMIXEUTE ..eeiiiiiiiiecieeeie ettt stt e et e e et e et e e e e s aae e aaesssesssessseanssenseeerneeenseenseeenseeeseennees Enrich

If pressure is not regained:
Electric Fuel PUMP ......coooviiiiiiiieneiccee ettt e, Off
Initiate Engine Power Loss During Flight procedure.l (Page 3-3)

| v INDUCTION SYSTEM ICING

It is very rare but possible for ice to form in the engine's induction system. The first indication of
induction system icing is usually a drop in fuel flow, followed by engine roughness.

ARCTNAIE AL ..oviieirieeieeieeeteet et ste e st e e s ebe e tbeetae s tae e seeeabesseessssensresnneeenneesnns Full On
TRIOTIE ...eviiiiiiii ettt ettt s et e et e s te s s e eanaenbeenreens Full Open
MIXEULE ..eiiiiiiiiiiiiiiiiieccccite et e eeeeeebrr e e enrr e e e seareaeens Adjust for Maximum Smoothness

When ice is cleared:

ARETNAIE AT .oooiviiiiiiiiecieete ettt re st e s e e et e s etaeste e s b e e seeeseesssesessessseeenneserseens Full Off
TRIOTIE ...oeioiieiee et et eaa e ene e Normal Cruise Setting
MIXTUTE ..oeviiiiiiiiiin ettt et et s e ee s et a e essesta et e esaesbeesteeasennaennennns Adjust to EGT Gauge
FUel FIOW GAUEE ...couvveriiiiiiiecceeteece ettt Monitor for Recurrence
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GYRO SUCTION FAILURE

The Twin Comanche is equipped with dual vacuum pumps. If one of the vacuum pumps should
- fail, a mechanical indicator will identify "left" or "right" and the remaining pump will take over
the load.

If a problem should arise where suction is lost:
Suction Below 4.8 in. Hg.

RPM ettt sttt et b e e e Increase to 2700
AIUAE ..o Descend to Maintain 4.8 in. Hg.

- Use electric turn coordinator and magnetic compass to monitor artificial horizon and directional
gyro. '

If adequate gyro suction can not be maintained, initiate VFR or partial panel IFR procedures as
appropriate.

Land as soon as practical and investigate cause.

PROPELLER OVERSPEED
Affected engine:
Propeller Control ...........cocciuiicieiieiieieieeee et er e Aft - Decrease rpm.
TRIOTIE ..oeieiiicee ettt es et sttt e eteeneenaeeen Retard
Airspeed ... OO POOO PP Reduce
Throttle .....cooveeeiiii e As Required to Remain Below 2700 rpm.

Feather propeller if necessary.

Land as soon as possible and investigate cause.
** NOTE **
[f an overspeed condition should occur, refer to Lycoming Service Bulletin 369F for appropriate
corrective action.
OPEN DOOR IN FLIGHT
If latches are not secure, the door will trail slightly open and alrspeed will be slightly reduced.
Buffeting may be experienced.

To close door in flight:

AIrspeed .....ocovviiieriiiee e e et s e are s Below 100 mph (87 kt)
CabIN VENLS ...iiiiiiiiiitcticiecitnietcee ettt sttt ettt eatene ettt estesreenee b e eneeaeenneenes Close
STOIM WINAOW oottt ettt ettt e st e e st e e eat e e e e enaneesneenseennns Open
SHP AIIPIANE ....cocviiiiiiiiiiiiieieieereee et Facing Door Into Wind
LatCh oottt et ea e aesaeees Secure

An open door in flight presents no real danger. However, the high level of noise caused by an
open door can give concern to passengers and be distracting to the pilot. If unable to close the
door in flight, land as soon as practical w1th approximately a 10 mph increase over normal
landing speed.
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1.)

2)

3)

LANDING GEAR FAILURE AND MANUAL GEAR EXTENSION

Prior To Executing Emergency Procedure:
Master SWICH .......ooiviiiiiice et Check On
Landing Gear Circuit Breakers ..........ccccooverevveieieniceerennnnn, Check and Reset as Required

If breakers are reset (closed), continue with emergency procedure:

If Landing Gear Operates, But Green (Gear Down - Locked) Lamp Fails To Illuminate:

Navigation LigItS .......cccoviiiiiiiiiiiiccecee e e Check Off

Landing Gear Indicator Light ...............cccoovvviiiiiieieeieeeeeeeeeee e Replace as Required
** NOTE **

If this procedure is due to an electrical failure, landing gear position lights and warning horn
will be inoperative.

If Landing Gear Fails To Operate, Initiate Manual Gear Extension Procedure:
CAIISPEEA ..ot Below 100 mph (87 kt)

Landing Gear SWItch ........c.ccocovevveviieiiiiiiiireeeeeeeeeiieeeeen, Gear "DOWN LOCKED" Position

Landing Gear Switch (Three Position TYPe) ..........ccovveuevvereeveeeereennn. Center "OFF" Position

Motor Release Arm ............cccuvveevennen.e... Disengage and Push Forward. Through Full Travel

Allow landing gear to fall.

Gear Extension Handle .............cocooviiiiiviiiiiieeeeeeeeeeeeee e Remove From Stowage

If left socket is not in clear position, place handle in right socket.

Gear Extension Handle ..............ccccoeveeviivennnee.. Engage Slot and Twist Clockwise to Secure
Extend handle and rotate forward until left socket is in clear position.

Gear Extension Handle ............ccecovvviiiiriviiieieieeeen. Place in Left Socket and Secure

Extend handle and rotate FULL forward to extend landing gear and (if installed) emergency
safety lock will engage. :

Handle locked in full forward position indicates landing gear is down and (if installed)
emergency safety lock engaged. Gear "DOWN LOCKED" indicator light should be on.

Do not retract landing gear with handle in socket.

** CAUTION **

Do not re-engage landing gear operating motor in flight. To reduce landing gear side loads to
a minimum, avoid a crosswind landing and high speed turns while taxiing.
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SPIN RECOVERY
** WARNING **

The Twin Comanche is certified as a Normal category airplane. Intentional spins are prohibited._

TIFOTIES 1oeeiiiiiiiieeetie ettt et erae e s e s s b e e e st e e e s e beeeeseabbeeesearteeseesaranebeeneanee Idle

ATLETONS oovviiiiieiieeeeciciieee e e e et e e s e e sr e s e s e e st e e e e essssasbaeeeesssssensbaaaeeseessnnrrraaeaeesessanannas Neutral

RUAAET ..vviviiiiiiieiiiette e Full Opposite to Direction of Rotation

Control WHEel .......vviviieiiiiiiieeetrc et Briskly Forward Full Travel

Rudder ....... ettt ea ettt ettt s ettt e bbb s e s e s s st s et nee e as Neutral When Rotation Stops

Control WHeEel ....cvvviiiiiieeeecceeccree e Back Pressure to Recover From Dive
** NOTE **

Application of the ailerons opposite the direction of rotation can expedite recovery of the Twin
Comanche.

EMERGENCY DESCENT

1.) Oxygen System Failure:
** WARNING **

Time of useful consciousness in the event of oxygen system failure while operating an
aircraft at 20,000 ft. is ten minutes.

Seat Belt and Harness ......... SO PP UO RO PPPPPPPPPION Secure

TREOLIES ... e et e st e e s Retard

Propeller Controls .........ccoivvieviiiiiiieniiiiciiiiiiccieee e, Full Forward - Increase rpm.

Landing Gear ........ccoeevevvevvvrenieervennnn. e er et reaene Down Under 150 mph (130 kt)

CAIISPEEA ettt ettt .... Maintain Below 150 mph (130 kt)
** CAUTION **

A 2,000 to 3,000 ft./minute descent is adequate to answer the emergency with minimal risk of
damage to the engines, and discomfort to the passengers.

Consider elevation of terrain on descent. Initiate recovery procedure at 10,000 ft. MSL. or
2,000 ft. AGL. as appropriate.

Landing Gear ........ccocccveerriiieieriereninreeesiree e seeee e s e e Retract
MIXtUure ......cccoovvvvvniiiiiniiiiiiiiienns rtesieresesatiesatee st e et st se R bt e e s e s e s e seR et et e snesesrateeass Enrich
Throttles .......c.ccoevernnn bbb b e Increase Slowly
Propeller CONtrols ........coovermiiiiiiniinieniiet et Cruise Setting

Adjust altitude and power setting as appropriate and continue flight to destination airport.
2.) Other Emergency:

In the event of an emergency where thermal shock to the engines and passenger discomfort
are overridden by other factors (such as a fire that cannot be extinguished) which require
getting the airplane on the ground as quickly as possible, the additional action of rolling the
aircraft to a 40 to 45 degree bank and descending in a spiral destroys a large portion of lift
and increases rate of descent substantially.
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SECTION 4 - NORMAL PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT
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NORMAL PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT
AIRSPEEDS FOR SAFE OPERATION

The following airspeeds are those which are significant for safe operation of the airplane. The
figures are for a standard airplane flown at gross weight under standard sea-level conditions.

V4 - Design Maneuvering Speed / Turbulent Air Penetration Speed ................ 162 mph 141 kt

Vapp - Final Approach to Landing Speed ........ccccoceveniininincnniiiiicciccienees 95 mph 83kt
Vg - Flap EXtension Speed .........coooveieiiniiiiniecciieenee i 125 mph 108 kt
ViE - Recommended .........vvvviviiiiiiiiiiiiiiiieccccccccriiniirrrree e ere e e e e e e e e e e e e e en e 100 mph 87 kt
V0o - Landing-Gear Operation Speed ..........ccccvervvirnmieniieniienniiienieeeeiiee e 150 mph 130 kt
V0o - RecOmMMENAEd .....cooevvvviiiiieieeieeeeeeeeeeertrrre et 125 mph 108 kt
Vmca - Single Engine Minimum Control Speed .........coccooeeieninnininncniinienen. 90 mph 78 kt
VNE - Never EXceed SPeed .....oovvviiiiiieniiiiiireriennees e ieeee e 230 mph 200 kt
Vr - Rotation Speed (W/Zero Degrees of Flap) ........ccccovvviirvcernvieinieiiciceeneeenne 90 mph 78 kt
Vs - Stall Speed (Power Off - Full Flaps and Gear Extended) ............c..cc......... 69 mph 60kt
Vs - Stall Speed (Power Off - Clean) ........coveeveereiiieeeeiiieeniiee e sieeeeaee 76 mph 66 kt
Vssg - Minimum Intentional Single Engine Speed ...........cccccovviniininnnniiccnee. 97 mph 84 kt
Vx - Best Angle-of-Climb Speed (At Sea Level) .....occcevvvviniinineinniieneecnieeene 90 mph 78kt
Vxsg - Best Single Engine Angle-of-Climb Speed ......................... e 94 mph 82kt
Vy - Best Rate-of-Climb Speed (At Sea Level) ......cooceeviiinviiinnnnee 112mph 97kt
Vysk - Best Single Engine Rate-of-Climb Speed - ..........cccccoveiiiiveieiiiiiviniiennn. 105 mph 91 kt
Best En Route Rate-of-Climb Speed .......cocceeviierniiiiiiiiiiiiiienieenns SO 130 mph 113 kt
Demonstrated Crosswind Component ..........ccoceeioiiiniieniniiinieenneeennieennneenneeen. 20mph 17 kt
NOISE ABATEMENT

Environmental concerns require that measures be taken to minimize the effect of airplane noise
around airports or when operating near the ground. The following is a general guideline.

Many airports have published noise-abatement procedures. Pilots should become familiar with
these procedures and conform to them. Pilots should also avoid noise-sensitive areas such as
recreational and residential areas.

VFR departure from, and approach to an airport should be made so as to avoid prolonged flight at
an altitude lower than 2,000 ft AGL. This procedure would only apply where weather permits.
Other factors such as conflict with instructions from Air Traffic Control or the pilot's
responsibility to see and avoid other aircraft will override this procedure.

No determination has been made by the Federal Aviation Administration as to whether the noise

level of the Comanche is or should be acceptable by any standard for operation at, into, or out of
any airport.
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PREFLIGHT CHECK

1.) Cabin:
Control Wheel ......oooiiiiii e Release Restraint
Avionics Master (Or Radios) .....cccvvivviirrrriiiiiineiceeeiee ettt Check Off
o4 0115102 R PP SO PP PP O P ORI Check Off
Landing Gear SELECtOT ........cuuiiiiiiiiiiiieiiceec ettt e e Down
Master SWItch .......ccccceevveeveecrereeireninnn, et eereeteereebesttenteebeenbeeeeate e te et eaat e bt e s heanteebaeseenee On
Fuel QUANLILY GAUEZE ......ovuvreeeeerirenieeeeeeeeessceesesesaesessesesessesesessesesessssesenes Check Each Tank
WINE FIAPS oottt ettt s bt bt e s sneesabaee s Lower
MasSter SWILCH ...ccooviviiiiiiiiiieeteeiecre et herteereteesete e st e e s et e eaeeennae Off
Oxygen Quantity (If Equipped and Required) ........cccoovviviveinieennneenns SO Adequate
Required Papers and Navigation Charts .........cccoceevvvirvieeiiennnccnnieeeneenseeenens .... On Board

2)

3)

4.)

WALK AROUND INSPECTION

| 25473 ¢ 10 NSRRI SORR Check for Damage and Evidence of Fluid Leaks
Right Wing:

Control Surfaces .........ccceevveeiniiiiieecieeceee e e e Check for Interference
Wing Tip and Navigation Light ...........ccoeeiiiiriiiiiiniiiice e Check
Fuel Tanks ......ccccceeeunne e ————— Check Supply Visually - Adjust and Secure Caps
Fuel Tank Vents and Overflow Drains ........cccccocoriniiniiiiiinieciiccecceeeeeeeee e Open
Tie Down and Wheel Chock ..........ccoocvvviienviiniiiniiiiineeniceieeeene et ——— Remove
Main Gear StrUL ......coveveeriiieeieeeccteeee ettt Proper Inflation 2-3/4 in
THIE oottt e Check for Wear and Proper Inflation
OIl e errrererrerrr—————————————.raaaaian Check Level
Dip Stick and Oil InSpection COVET ........cccvvivrrriiieeiiiieiniiirereecritieeeeineeesensneeesessnneeens Secure
AIFINIELS e ettt e snaee e Clear
Propeller ..., b Check for Nicks
Area Around Propeller .........cocccooviiiiiiiiiiiniiiiiicce Clear of Debris
COWIIE .o ettt sttt te e et a e st e e s anee s abeaaesssaesaneeas Secure
Nose Section:

WINASHIEIA ..ot e s an Clean
Heater and Ventilating Air INLET .........ccceevevivenreieicienieineiesetesiee e ere st ne e ereene e Clear
NOSE GEAr STIUL ...vverneieeiieierieeriit et eer e sseressaeesaeeseasee s Proper Inflation 2-3/4 in
TIIE et Check for Wear and Proper Inflation
Left Wing:

Oil e et e e e et e e e et be e e sttt e e e e areeesnnaaas Check Level
Dip Stick and Oil Inspection COVET .........ccccevviiririrniiniienieiiieeieesieeeee e eree v seneens Secure
ATETRIES oot et Clear
PrOPelIET ... e et Check for Nicks
Area Around Propeller ..........cccoeeciiinnnnnnns e teeeeeteee i —ree e e bt eeetateeaeantbraaans Clear of Debris
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WALK AROUND INSPECTION (Cont.)
4.) Left Wing:(Cont.)

COWIINE coeiviieeieree ettt sttt e e et e st e e et e e e eane b e e s i rr e e e e ssasr e e eesesseeeesansnaneees Secure
Fuel Tanks ......cooccvvvvvineeineiieiciieercieneennn Check Supply Visually - Adjust and Secure Caps
Fuel Tank Vents and Overflow Drains ..........cccooviiiiiniiiiiiiiniicic Open
Tie Down and Wheel ChOCK ........eviiiiiiiiiiiiiiiiiiiccieeee et Remove
Main Gear STIUL .....oovveiiiieiiiiiee et e e Proper Inflation 2-3/4 in
TIIC cevoiierieeeiiec e Check for Wear and Proper Inflation
Stall Warning Transmitter SWItCh .......c..eoviiiriiiiiiiieieeeenecteeee e Free
Pitot HEad ......cooveveeieieeeieeriiceeeeesesee et ses s senanans Cover Removed - Hole Clear
Wing Tip and Navigation Light .........cccccoevinvinninninnn. wvressenessssseas et Check
Control Surfaces ........ccccveervveeericiierennnneennnne ettt s et eaaaens Check for Interference

5.) Fuselage and Empennage:

STALIC VENLS oiiiiieiiiiierieeiiiiiteeeieeeerrrreeeesessrareeeseseenatreeeessssnnssesesssssssnnnsnrnneeseens Holes Clear
CONIIOl SUITACES ..ccoeveeririiirrrriiiiiiereeeerereeeeeeeeeereeesesssssssrsssssrssassnnnes Check for Interference
Navigation LIghEs .......cocieiiiiiiiiceireeeeeieeee et e Check
ATTEINAS ..evvvvreriiiieeieeeeirrretinreirrsiseseeereeresssssrsrassssnsssasssasasssssesssssssnnaaessssserssnsssoseesesesssnns Check
Dorsal Fin Ventilating Air INIEt .......c.ccooviiiiiiiniiiieeeeeeececce e Clear
TIE DOWN ittt teeeeettrerrrrr—————ieraeeeeearetrnrraaeeereraraes Remove
Baggage Door ... ettt Secure

** WARNING ** In winter insure that all surfaces are free of ice, frost and snow.
| PREFLIGHT CHECK FOR NIGHT OPERATION

If operation of aircraft extends into night:

IMASEET SWITCR Li.nieiiiiiieie ettt et sttt e e e b e e e e e e e sabeeas On
- Navigation and Landing Lights ........c.ccoviiiiiiiiiiiiiiiiireee et e Check
" Panel and Cabin Lights ........ccoiviiiiriiiiicccicictcs ettt Check
Master Switch .......cccuvveeeenne. e eeeeeneaaheaa——————eteee et eee et etaeeaaae s e s e st b ahahn b attbs bbb ian Off
FIAShIIGRt ..eeoiiviiiiiiiieeeete ettt e e e s aer e e e st r e e e s bebaeeesennns On Board
BEFORE STARTING ENGINES
S€ALS ...ieciieriieiiee e rtereerertisneresaesessssissresessteateseeaesaesaaesta e Eesaesarentersenas Erect
Belts and Harness ........c.cocciieeiiiiiiiiieeniiieeeniiteeiree e seeeesseenee e s Fastened and Adjusted
Brakes ... s Set
Fuel Strainers ............cccc.ovee.. SRR Drain Sample (5 Seconds) and Check Each Tank
FUeEl SELECLOrS .....eeviiiiriiiiiciccitii ettt Inboard Main Tanks
Circuit BreaKETS .....ivviivivieiriieiiieiiiieesitteeie e esiteesetessre s rte st eseaeeesbaesesaaassnaesssssaeesnneens Check In
Avionics Master (Or RAdiOs) ...cccveeiviiiiiiiiniiiinrieinieesiieenieesireseereessnneessaeessneesssnsesens Check Off
Generator Switches (If Equipped with Generators) ...........ccoceeeeiveievieeecieecnieeeereeeeeene, Check On
Air Vents, Heater and DefrOSIET .......coooiviiviiiiiiiiiieieetttete ettt e e e e e e eees As Desired
Alternate Static Source (If Installed) ........ccooevvieiiiiiiiincreee e Closed
10703111 (o] L OO OO OO USSP PRI Free and Correct
DIOOT ettt e e e e e e e s as et e e e e e s e bbb b beeeeaeeasenasnean Latched
COWL FIAPS ...ieiiiiieeiteet ettt et st e e st e et e e s nte e et e e sabaeeanneeennsaaensnn Open

Copyright: 1993 & 1996 ‘ Page 4-4




Aircraft Publications Section - 4

Piper Twin Comanche PA 30 Normal Procedures
STARTING ENGINES WHEN COLD
TRIOTIE ©oovvivieeieeieieeeete ettt ettt ettt e et e e e sesaesaesseeneesaennensansannses 1/2 in Open
Propeller Control ........ccoceevviiiiiiiiiiiciiiiiieneee e Full Forward - Increase rpm
MaASLEr SWITCH L.eiiiiiiiiiii e s e e s On
ELectric FUCL PUMIP ...ociiiiiiiiiiieeeeetee ettt sttt e e e e s e e s e bsbaaaeaeees On
IMIIXEULE .eveeeieiiieeeieeiitee s et ee st e st e e et e e e bt e e sttt e e s asae e sasbbee e s sbeeeeeennanesesnnseaesesssnnn Full Rich
Fuel FIow MEter .........coovviiiiiiniiiiiiiccceeenceeeeceeee, Indicates 5 gpm Flow (Engine is Primed)
IMXTULE ..eeeeiieiiee ettt ettt et e e e e s s e s n e s sbae e e s e naanereas SR Idle Cut-Off
** CLEAR PROP **
Magneto SWILChES ........cccuieiiiiiiiiiiici s On
Starter ......c.ccoevveevennennnne ettt e st e s e st e s e e e e Engage (Maximum 15 Seconds)
IMIXEUIE .evvieiinieereiieeiieeseitessreesreeeseeesiressae e sstesneeseabeesareessnneesnnne Advance Slowly to Full Rich
THIOtIE ..ovviiiiiiieereeiiie ettt e ————————————————ns Adjust
Ol PIESSULIE ....ceeeeiiiieiieiiieie ettt e et e e ettt e e e s saeeeseneteesssbreeeesasateeeesseeeeeennnnneessannns Check

** CAUTION **
If oil pressure is not indicated within 30 seconds, stop engine and determine cause of trouble.
Repeat Procedure for Opposite Engine.
STARTING ENGINES WHEN HOT

Throttle ........ccovveevrrnnnee. eeteeeserereesinneetesseeeresnteessuaeessnnasessnteeessraneesssrnareses Full Forward - Open
Propeller Control .........coccceeivviiniiiriiniiinniecie s Full Forward - Increase rpm
MBASEEL SWILCR .....ivvieieivereveeeiectet ettt ae s s sss sttt et s e sersaesssesesesssennsannsees wee.. On
Electric FUel PUMP .....ooiiiiiiiiiiiiiiiiiccitctc ettt s On
MIXEULE ..ocviiniiiiiiriieieccrcreere e s Full Rich to Purge Lines - Then Idle Cut-Off
Electric FUEL PUMP ....ooiiiiiiiiiiie ettt e et e e e seee e e e e s Off
** CLEAR PROP ** :
MaAgNEtO SWILCHES ..eiouuiiiiiiiiiiiiiieiecte ettt et s e st ee e et e ssrae e ttesaneessaneessbseessssaeassnnsessnnneen On
SEATTET ...eviiiiiiiiiieiiiii e Engage (Maximum 15 Seconds)
TREOTIE .eeeiieiiieee ettt e st s st e e e s et e e s sanne e e s satbatesssenseneeaenns Adjust
MIXEULE ..eiiiiiiiiieeieiieee et crtre e st te s st e et e e en e e s mane e eenaee Advance Slowly to Full Rich
OFL PIESSULE ....ececeeeeteeceerevieeceetesese s sessese st esseaesesesssasaesesesesssassssesesasssasesaesesesssesesssnsanesssnrens Check
STARTING ENGINES WHEN FLOODED
Throttle ..o S e Full Forward - Open
Propeller Control .........coccovviniiiniiniinnicniinices tereiersreerieenesnneeeenns:. FUll Forward - Increase rpm
Master Switch ......cccccveeriiineinnnne. Feteeeeeeee i rreeeete e ——tteeee e i —rreaeeee e aarntaeaeesenarannrrtrrraees Check On
MIXEUTE ...oovvvvveeieeeererireeeerererreereeeeeeeeeeeeeeseeeeesensnnes ettt e e e eeeeeeeee b ————————————— Idle Cut-Off
Electric FUEl PUMD ...cc.coiiiiiiiiiiciie ettt sttt e st Off
** CLEAR PROP **
Magneto SWILCHES ......coiiiiiiiiiiiiiiiiert e st e s saraas U On
N ¥ 1 1<) SRR U UUPRRPPP reeerreeeees Engage (Maximum 15 Seconds)
TREOTIE ..eveieeiiiiieee ettt e st e e e bt e sateessabeesaaaeesbbaeesneaeeenssaeannnannns Retard
KLU ..evviieeiiiiiieeieie ettt et e st e e s aaeefebb e e e e st eesastneeeaessnanesnsans Advance to Full Rich
OILPLESSUIE ...ooueviiiiieeiieeeet ettt et e e et e e s e e stee st b e e ense e e baaessabeeessseesnsseeeeasaeennnns Check
** CAUTION **

Starter manufacturers recommend that cranking periods be limited to thirty seconds with a two
minute rest between cranking periods. Longer cranking periods shorten the life of the starter.
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STARTING WITH EXTERNAL POWER SOURCE

(For an aircraft that is equipped with an auxiliary power receptacle.)

Master SWITCh .......ooviiiiiiiiii Check Off
All Electrical EQUIPMENLt .......ooiviiiiiiiiniiiiiiiiiiiinicic s Check Off
Alternate Battery Terminals .........ccoccvviiiiiiiiniiiiiiiicnii e Connect
External POWer Cable .........ccccviiiiiiiiiiiiiiieiiiieeee et Insert in Fuselage

Initiate appropriate starting procedure.

Throttle(S) .ooovvveveveeieeeiriee et erreeee e e st sttt Lowest Possible rpm
External POWET Cable .........c.cocivvviiiiiriieeiiieccreece e eeeee e eve v Disconnect From Fuselage
TRIOIE veevveveerieereereereere e et e ——— Above 1200 rpm
Master SWItch .......ccccvveeriiiieenriiirr e, B U UUUUPPRRRPPPP On
AINIMELET .ovveiiiiviieereeiitieeeeiieiereiireeesstereesiaraeesaseeessnsaeessssssesssnnnessns Check for Normal Charging

** NOTE ** Do not attempt flight if battery is not charging properly.

BEFORE TAXIING

ROtating BEACOM ...c.neeiiiiiiiiiiiet ettt et e e e e e st e e s e e e e e e e e e e s eenee On
Electric FUEl PUMP ...vviiiiiriicteeteneeet ettt et e st et s e st s e aeessneee s eannes Off
WING FIAPS ..neiviieeieieeeeeee ettt ettt ettt e sttt e e e e e e s sme e e e s et et e s s e nneneeeeans Retract
Wing Flap Selector ......cc.cciiiiiiiiiiieeniieeneee e SRR Center "OFF" Position
Landing Gear Indicator Light .........ccccooeiiiiimiiiiiiieeeeee e Check Green
Avionics Master (O RadiOs) ........eeeeeiriiiiiieniieiee ettt e e s On
Radio Transfer SWItChES ........cccveeiiiiiiiiiiniiiiiinie e As Required
Flight Instruments:
Artificial HOTIZON ...cooueirviiiieiiiiiiiiiiriccirtcc e Check Erect and Set
Rate-of-ClHmb INiCator .........ococviiriiiiiiiiiiiicciiiiieecie et Check Zero
ARMELET ...eeviviereiiieeiiieeireene e Adjust to Local Barometric Setting and Verify

Field Elevation Reading is Within Acceptable Limits
CLOCK ittt ettt st sttt s e e e et eenaaeenes Wind and Set

Pitot Heat ....cccceeviiiieiiieiiieciicecccieece e " On (Check Ammeter Discharge) Then Off
TAXIING . |

TAX1 ATCA oeeiiiieeieeeee ettt ettt et e e e st e s et e e et te e s bt e e e e e ba e e e e e ab b e e e e bereaae e e abaaeesens Clear

TREOTIE ..eveeieieeeiieeee et ettt et e s rab e ssaaesaneesasaeesanas Apply Slowly

Brakes .....cccooeiiiiiiieiiieeeee e eeteeeeibteeee i ttessbtreee st eee e e nreeeerbaaaeeeeerraaaeeaan Check

STEETIIE ..veeeuveerieritteeiertt ettt sr et st et e e bteste e st e s b e e seesebbesab e e b e esbteeasaesasesnsaesnssesnneeasses Check
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Piper Twin Comanche PA 30 Normal Procedures
ENGINE RUN UP
BIaKes ...l s Set
Warm Up oottt 2 to 4 Minutes at 800 to 1200 rpm
MIiXEULE CONIOLS 1oiiiivieiieiiieeieiiteeeeree e sree et e s s be e e e sneeeceaneeeesenseeeesssbnaeesensraaeeseas Check Rich
*% NOTE **

Above 5,000 ft density altitude, mixture should be leaned for takeoff until, and only until, any
engine roughness is eliminated.

Propeller CONtrols .......cocccvevvieerieeineininieneeerreene e Check Full Forward - Increase rpm
TRIOTEIE ..evvieriieeiirte ettt et e e s e e s s e et r e s aneesbb e e s abae s ataessabaessabaessabaeeenreeaans 2000 rpm

** CAUTION ** Do not exceed 2200 rpm in a routine static test.

Propeller ......ocovveevveviveiiennreecreieeeenne Cycle as Needed to Circulate Oil and Operate Governor

Normal Drop - 300 to 400 rpm
TREOTIE ..eeiiiiiiiiiiciii et 1000 to 1500 rpm
| 34 070 15) 1 (=) OO T OO PO PP PPPPRRURIPPRt Feather

*% CAUTION **
Move propeller in and out of feathered position rapidly. Do not exceed a 500 rpm drop.

Manifold PrESSUTE .......cocuiiiiiieiiieeiteeeiee ettt et e e st sttt eesereeesbe e e s eabaeessnes 15 in Hg
MAZNELOS ..iiiiiiereeeiiie et e reee e et e et e et e e e et e e s e nre e s ne e e e s e re e s e e annee Check Left and Right

Maximum Drop - 175 rpm
Maximum Difference - 50 rpm

VacCuum ...ccoooviiiiiiiiiiiiiiiiiic e eessaeneninnie 50inHg+.1or-.2in
Vacuum L and R INAICALOTS ......cccecveririeriiiieniieiiienteniiesesieereeseeneessesseeseessesnseesnesssesnnas Check
W\ 614 011 o OO PP PPN Check Charging
Alternator Push-to-Test (If Installed) ......c.ccceviiiiiiiiiiiciiee e Check
O1l TEMPEIALUTE ......ooeiiiiiiiiiiiieieieee ettt s et e s s saeee e e s s e mneeeesenaes Check
O1il Pressure .........ccovvvviiiiiiinnnnne. eeseiseeiansitesnistsstre st e st e n e ses Rt esan et e s b aesR b e bt e r s e b s e ate Check Green
TREOTEIE ..ottt e b e e er s mb e s sateeesebaeesabaeeeaas Retard

Repeat Procedure for Opposite Engine.

BEFORE TAKEOFF
FUel SeleCtOrs .....cevvuiiriiiiienieerieeterteete ettt Leave on Inboard Main Tanks
Electric Fuel Pumps ............. et ettt ettt e e e et e reereenes On
- WiIng Flaps ..o Set for Takeoff (Zero to 15 Degrees as Desired)
Trim Tab ....coiviii, Set for Takeoff (Neutral Position for Most Operations)
DIrectional GYTO ......cociieiiiiiiriiiieeiriee e ee e rreeeesarres s s bressstsaessessbsseseassssesesasneeessens Set Heading
ENGINE GAUZES ..ouveeieiiieiiiieiniieeite e siee et eeiee s e sttesseeeaiseeeaaessnsaessiessssaeesnsssessssssssssesnssees Normal
Strobe Lights (If Installed) ....... ererereneerereeaenens etrtruereasetetateeaeretetatereraeserensaseserarsereisraseensrnene On
** NOTE **

Engines are warm enough for takeoff when throttles can be opened without the engines faltering.
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TAKEOFF

Throttles ......ooovviemimii, Open Using a Smooth, Steady Movement

ACCEIETALE 10 VR ceeeeeirriiiiiie it sttt e s e e s e itre e e s s sttt e e e s s sas bbb neesesssssmnnnnnnesess 90 mph (78 kt)

Control Wheel ..o, Back Pressure to Rotate to Climb Attitude

** Establish Positive Rate of Climb **

BIAKES ..utiieeiieiiieeeeeiiee ettt ste sttt s et e e e ba e s bb e e e e s b et e e e e e reee e s e b bt et e e staaneeeennnnn Tap
Landing GEAT ......ceeiviiiiiiiiiiiieiite ettt ettt e sn e sba e s abe s e ab s e ar s ab e s Retract
Landing Gear INdiCator ..........ccccoviiiiiiiiiiiiiiiiiiicic e Amber

CHMD OUL 8L Vi ittt seee st e st e s st e e s e abae e e s emneees 112 mph (97 kt)

1.) Maximum Performance Climb:

2.) Reduced Power Climb:

FULL POWET ...ieiiieiieeeee ettt et Until 1000 ft AGL
Reduce Power to ClImb Setting ........cccceecvieivienieiiiiiniiciieccreccteeer e 25-25
Continue Climb at Best En Route Speed .........c.cooovievciiniiniiininiiiecee 130 mph (113 kt)
* Cylinder Head Temperature ..........ccoooovveviiiiieieiii Maintain in Green

'‘SHORT FIELD TAKEOFF AND OBSTACLE CLEARANCE

WING FLaPS ..ttt e s e 15 Degrees
TTEMNE TAD et e e ettt aeeeaeaan s eeesaaanssseseenennessanannseeaannnns Set for Takeoff
BIaAKES ..ottt ettt e s et e s Partial Power Before Brake Release

Release brakes and continue opening throttle using a smooth, steady movement.

Accelerate to 70 to 80 mph (61 to 70 kt) depending on airplane weight.

Control Wheel .......ccccoviiiniiiiiiieicncceceecs Back Pressure to Rotate to Climb Attitude
After breaking ground:

Accelerate t0 Vx ..occcvevvvenneenn. eeereriensresessnaisesateseranteesesaneesesreesassrnriesessannesesanees 90 mph (78 kt)
Climb past obstacle.

ACCRIETALE 10 Vy ciieiiiiiieiiee ettt ettt s e e e s tae s e sasbe e e ssibeeeesmseneeesnsnns 112 mph (97 kt)
Landing GEAT ........eevvveiiiiiieiieiieieiteesieesiee s see e st e st esstbe e s baessbeesssbaesssbaessabeassnsbeannnseens Retract
WINEG FLAPS iiviiiiiiieeectee e s s ae e s taee s s tte e e s essaeaesesbbsaessasnsneaeans Vieeeanei Retract
POWET ..ottt s As Required Above 1000 ft AGL
Continue Climb at Best En Route Speed .........cccoociiiviiiiniiiiniiiiieeieeeieee, 130 mph (113 kt)
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SOFT FIELD TAKEOFF
WANE FIAPS ..o.voeeveeeveecveeee e s s st sn s ssessnsnes st snaen! e 15 Degrees
THIMN TAD oo st Set for Takeoff
Control Wheel ........coooeeiiinienniinenieniieieneenns Full Back Pressure to Relieve Airplane Weight
TREOLLE oeoiineeiieeeee et sttt e st e e s e e s ee e Apply Slowly
*% NOTE **

Once breakaway is achieved and taxi has begun, maintain airplane momentum to avoid becoming
bogged down in soggy terrain. ’

Accelerate until airplane breaks ground. After breaking ground:

Stay in Ground Effect and Accelerate to Vi ...coovveeereiieeiiiieeeeiiieieeeeeeeeeeeeeenn 90 mph (78 kt)
Landing Gear .........ccccocovimvriniinininiiinicciiniene et Retract

ACCELEIAtE t0 Viy 1iiiieiiiriiiiiieieiree e eiec sttt e s e s e e e e s ae e e e sesbeesesaeereeeeanee 112 mph (97 kt)

WINEG FLAPS .ottt e Retract

POWET ...viiiiiiicciie et see st e e e e s e e e s artaesssannesnsnne As Required Above 1000 ft AGL

Continue Climb at Best En Route Speed .......ccccocevviiniinniniinieccciecieceen. 130 mph (113 kt)
** NOTE **

The figures for Vy And V.Y are based on a 3600 pound gross weight. Both Vx and Vy decrease
approximately one mph for every 100 pounds that the airplane is below maximum allowable
gross weight. :

Vx increases approximately 0.25 mph for each 1,000 foot increase in density altitude above mean
sea level. '

Vy decreases approximately 0.75 mph for each 1,000 foot increase in density altitude above mean
sea level.

CLIMB
Best Angle-of-Climb Speed (Vx) .iococceireiiiiniiiieeiieeeeriree s sieeeecesireeeessnneeesssnnns 90 mph (78 kt)
Best Rate-of-Climb Speed (Vy) ..veeeeoieiiiiiiiiniiieieiiiinceecees sersestiseensssnnantrns 112 mph (97 kt)
Best En Route Rate-of-Climb Speed .........cccovvvviiieiiieiniieiicccciieee e, 130 mph (113 kt)
Cylinder Head Temperature ..............cccccuvennes et e e st e e s e aateeeas Maintain in Green
Mixture Controls .........ceoeeviiieiinniiiiiniiicine, e Adjust With Ascent
Electric Fuel PUmPS ......ccceevevvvicieeeiieccie e Off at Desired Altitude - Check Fuel Flow
COWLFIapS ...oceiciiiiic s Closed at Desired Altitude
‘ *% NOTE %%

Best en route rate-of-climb speed decreases approximately 0.75 mph for each 1,000 foot increase
in density altitude above mean sea level.

When en route below 5,000 feet MSL, always return mixtures to full rich before increasing
power settings. Above 5,000 feet MSL, adjust mixtures as required as over enriching the
mixtures at high altitude will result in engine roughness.
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CRUISING

** NOTE ** Operation above Flight Level 200 is not approved.

POWET ...ttt Set Per Power Table in Section 5 (Performance) -
Normal Maximum CruiS€ POWET ........ccc.eiirimiiiiicieiniiiiieeeiie et 75 Percent
Mixture CONIOLS ...ooueiiiiiiiieeieiie ettt Adjust to EGT Gauge

Adjust to 100 degrees Fahrenheit rich of peak EGT at 75 % power.
Adjust to 50 degrees Fahrenheit rich of peak EGT at 65 % power.

. ** WARNING **
Test and verify that fuel is flowing properly from all tanks.

Auxiliary/Tip fuel may be used only in levél cruise flight. If aircraft is equipped with wing tip
tanks, use tip tank fuel first.

Oxygen is recommended when operating aircraft above 10,000 feet MSL, and required above
12,500 feet MSL. No smoking with oxygen in use.

Propellers ......ccovevvveiiieeniiicericeceeeee e eeeneeeaeheeeeeaaeaeatateeaaaratee s rareeeabrteaeaas Synchronize
ENGINE GAULES .ovviieruirreieiiiieeieiiieeeeieeeesintteeseeeesesebeeesastr e e s seteeaensreeesessnratesssnsesaeeanssnes Monitor
DESCENT
Propeller Controls ............... PO S ST SO PR RTR TR PR RROPON Cruise rpm
Manifold Pressure GAUZES ......cccvvieeevreeiieieeriniieresiiesieereeesnneesessseesssssseessssessens 15to 17 in Hg
Airspeed ........... ettt e e et e bt et e s eanee s Maintain Cylinder Head Temperature in Green
Mixture CONtIOLS ...c..eeveiiiiiiiiiiciiceee et e e s e e s Enrich With Descent
APPROACH AND LANDING
SEALS coiiiiiiiiiiere et a e e e e e s s a e e e e eeeas Erect
Belts and Harness ....coceeevvvvevvveeviivvnnennees e teteannnheaaaaessseeeteteettntt—n———sreeeanneans Fasten and Adjust
Electric FUEL PUMPS ....oooiiiiiiiiiiicctteenite ettt e s e s e s ibr e s et ba e e e s e araaesssnanees On
FUEL SELECLOTS ...vevuveeieiiiiiciieieete ettt se et e nesaeensaens Inboard Main Tanks
Landing Gear Selector .........cccccccveiiiiveeennnenn. Down Under 125 mph or 108 kt (Recommended)
Landing Gear INiCator ..........cooiiiiiiiiiiiiiiieiitecee ettt st s bt e e Green
Wing Flaps .....ooevvviviiiiiniiicienneeee As Required Under 100 mph or 87 kt (Recommended)
CoWl FIaps .....oveeiiiiiiiiiiiiiiecrreceecc e eeee e et e e e —re e ettt ettt e e e eartaaeseeareasanetranes Open
Trim Tab ..ot ettt ettt Set for Landing
Propeller Controls .....cccceevveerreerenerinnens teeetteesate e —ee e b eeabteeabae et e eettee e tbaeerbraesenabaens 2400 rpm
MIXtUIE CONLIOLS......eeieiiiiiiieeiiiiee ettt eereeeesire e e s reessabeaes s beeesesaneseeans Enrich as Required
GUMP CRECK ..uevviiiiiiiiiiieetecce ettt sttt e e s e e ste st e s e s bt e s e st e e sbtaesanbaaesssns On Final
VAPP .................................................................................................................... 95 mph (83 kt)
* % NOTE *%

If crosswind component is above 12 kts, use partial or no wing flaps and above normal approach
speed.
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SHORT FIELD LANDING
Airspeed on Final .........cccccccovininiinnnnnn. e s Coordinate to 90 mph (78 kt)
TRIOTIES ©oeiieveeecieee ettt et e e eaeesnaee s Carry Power Until Flare
WIng FIaps .....coovviviiiiiiiiiiiiiiiciiniecicinc Retract Immediately After Touchdown
Control Wheel ...........cccceeeeee Full Back Pressure to Put Airplane Weight on Main Landing Gear
Brakes ......cccooeveviiiieiiiiiieiiiec et ee e —e e e ettt et e et e e s en e e e b r e e e snrteesareeenane Apply Heavily
SOFT FIELD LANDING
Airspeed on Final .........coccoeeiiiiiiiniiiiiiinicccveece Coordinate to 90 mph (78 kt)
Throttles ....ccccevvveevvencnnnne. et eereeeetreeebeearee e beee bt eeabaeesteanbee s abeeantaenn Carry Power Until Flare
Wing Flaps .....ccccceeeiennnn et e e Leave Extended to Maximize Wing Lift
Control Wheel .......ccccoooviiiiiiiiiiiccceeeeeeeee, Back Pressure to Relieve Airplane Weight
Brakes ......ccccccveeeennee Utilize Field Conditions to Slow Airplane, Minimum Braking Application
** NOTE ek

The Comanche has been demonstrated safe when operating in and out of rough grass surfaces.

GO AROUND
Propeller Controls ........cccccoeverninoiriiiniinini e Full Forward - Increase rpm
TRIOTIES ..eeeeeeieiiiie et ettt e s nenee e Full Forward - Open

CONLLOL WREEL ..ottt ettt e e tereeetass s e eraseseneseunessanes Rotate to Climb Attitude

** Establish Positive Rate of Climb - Move to Right of Runway **

Landing GeEAT .......coeevueerrriiuiieiiiiieesitree ettt e e rettesstteeesereeessasseesssseaeessnsseessssssanessssssrsenes Retract
Landing Gear Indicator ...........ccccevveieveeviiiiencieecrniinennn. ettt e enreae e e e rnees Amber
Climb Out at Vyy ...ccoeveeniiieniiceeenne e eeerte e e et e st e s bt e e et e e e st reeaaes 112 mph (97 kt)
WING FIAPS .eciiiiiiiiiiiic e Retract
POWET ittt ettt tere s er e reseeaares s eangaseesennns As Required Above 1000 ft AGL
Continue Climb at Best En Route Speed ..........coovviveiiiiiiiiiiiiniiicceeeecns 130 mph (113 kt)
AFTER LANDING
(Clear of Runway)
WING FIaps cooviieiiiiiee e e oot et ee s bbree e e araaes Retract
Wing Flap SeleCtor ......cccoociiviiiiiieieiieceeie et esre e saesree e Center "OFF" Position

Strobe Lights (If Installed) ................ risreenertntestsas et s es s sasearenn e s TesnsnsessneneTas ersrasieensrasanas Off
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ENGINE SHUTDOWN
JALE oo e r e e Until a Decided Decrease in CHT is Noted
Electric Fuel Pumps .........c.coee... et r et et e ettt e s b e e bt e e ba e e e bt e e eaba e e e s bt e e sbaeeeans Off
Cabin Heater (If USEd) .....ccuuiiieeieiiiiiie ittt ereerete e e s e e s e s s aenransaaeees Off
Tune Comm Radio to 121.5 ..o, Check ELT for False Operation
Rotating Beacon ...........cccoovveiiiniiiiiniiniiiirc e Off
Avionics Master (Or RAdIOS) iiec.vveviiiiieiiiiieeetier et seaaeb e e eene e e e Off
TRIOTIES coeeeeeieieeee et b a e e e e e s e e e e anes 1800 rpm
Clear Plugs ........ccocovviiiiiiiiniiiiiiiieen ettt e st eene 15 to 20 Seconds
Throttles ..o, s Reduce to 1200 rpm
Mixture Controls ............. e eeeheeieerrreeereneeeeierreeeearaeeeabbtee e bteeaahbateeattbaeeeanbaaeeenanes Idle Cut-Off
** NOTE **

When operating in high ambient temperatures, engine shutdown by mixture alone may not be
positive. Under these conditions, to shut down engines, depress throttle cut-off release button on
the left side of the power quadrant and retard throttles fully aft.

MAZIEOS ...vrveeeeeieieieseceeeetees s eeeeeses s essssessasssessenaseesssssssseseseessesasenssasansenes e Off
MAASEEE SWILCIL ..vvviviiiiiiiiiiiiiiiiiieeeceeeeci e eecee s e i ararerarsrasrrereesseeeeeeeeeseeseseeeesesesseesesaeseeesesnenees Off
PARKING AND MOORING
CoNrOl WHEEL ...ttt e st e ee et erre et e bbb sseeeseeeessessassanneses Secure Restraint
WHEEL CRIOCKS c...iiiieiiiiiiiiiiiieet ettt e oo st e ee e e s s s e b aab bbb sseeseesesbassananenes e In Place
TIE DOWIIS wevveeiiiiiiiiiiiriiiiiiieeeeeereerrrerrrretsnnrrieeeseseseaaeserrsrresssrannneanens eeeeeeerereerernraaeeeeeerarres Secure
PitOt HEAA ..oeveiviviiiieieiireiteeee ettt e e e e s s e e e e s e eeeeeseeeeeseeneeaeeeeseneneeanneees Cover
Cabin Fresh AT INIEtS .....cooiiiiiiiiiieiieieeee et e s Closed
StOrM WINAOW ..ciiiiiiiiiiiiiiii et e e e e e e e e s e s e aes . Secure
DIOOTS ittt SO Locked
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SECTION 5 - PERFORMANCE

PA-30 * 3600 LBS GROSS WEIGHT
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PERFORMANCE
PA-30 * 3600 LBS GROSS WEIGHT
INTRODUCTION

The performance graphs in this section were prepared by Piper Aircraft in accordance with FAA
regulations. Test data is corrected to ICAO Standard Day conditions. The information shown is
unfactored and does not make any allowance for variations in pilot proficiency and/or mechanical
condition of the aircraft.

Effects of conditions not considered in the charts such as a grass runway surface on takeoff and
landing performance, or the effect of winds aloft on cruise and range performance must be
evaluated by the pilot. Range and endurance can be greatly affected by improper leaning. In-
flight fuel flow and quantity checks are therefore recommended.

FLIGHT PLANNING EXAMPLE

The following sample flight problem utilizes information derived from the various charts in this
section to determine the predicted performance data for a typical flight. Many of the charts
contain an example to show how they are used.

** WARNING **

Performance information is not valid if readings from the charts are obtained by extrapolation
beyond the limits shown on the charts. ‘

1.) Aircraft Loading:

Airplane gross weight and center of gravity may be determined by utilizing information
provided in Section 6 (Weight and Balance) of this Manual. The following has been provided
for the purpose of computing this flight planning example.

TaKEOTT WEIGHT ..eovvieiiiriieiiiieie ettt ettt et st e e et st eaeessbaneaas 3400 lbs
Center Of Gravity ......cccceevcieiriiieecieriiieeeenre et s Within Approved Limits

Usable Fuel .....ccccooviiiniiiiiiiiiiiiiiiciincin e 84 US gal/504 1bs
2.) Takeoff: |

Takeoff Conditions:

Temperature ............. e s et e e s saaaa e e e s 70 Degrees F. (21 Degrees C.)
Pressure AITUAE .......cccoiiiiiiiiiiieiieieseeecree ettt se s 2000 ft MSL
Runway Length Available ........cccoviviiiriiiiiiiiiiiciieeeecee e 4100 ft
Runway Headwind Component ...............cccouu... et e e ree e e et e e e re e e et rre e st bbb aeeeeeraaeeeenan 10 kt

When consulting the Takeoff Performance chart it is necessary to keep in mind that the
distances shown are based on use of the short field technique. Ground run distance can be
expected to be approximately twice the distance shown when making a standard takeoff.

Ground Run (FIZUIe 5-06) .......cccoviiiiiiiiieieiieieiie ettt eere s tee s s aaeeeraa e e savae s 1200 ft
Total Distance to Clear a 50 ft Obstacle (Figure 5-07) ....cccvveeevviiieiiciiiiieeeiiieeee e 2500 ft
Accelerate-Stop Distance (Figure 5-08) ......cccoiivriiiiiieiiiiieeeeeereeeee e 2700 ft
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3)

4.)

5.)

6.)

FLIGHT PLANNING EXAMPLE (Cont.)

Climb: » v

Planned Cruise AWUdE .............coovvvveerrerreerrerrrerenneen e 7000 ft MSL
Average Rate of Climb (Figure 5-09) ........ccoceiriiiiiiiiiniiiniiiiieienc e 1200 ft/min
Time t0 CHMD .t 4.0 min
Fuel Consumption Rate (Figures 5-03 & 5-04) ......cccovriiiiiiiiiiiieinnnnnn. 26.5 gph/159.0 pph
Fuel Consumplion .........cccoevvirerniieeiiiireensiiie et siiee s srreeeeesneeeeseenneees 1.8 US gal/10.8 Ibs
Cruise:

Cruise Conditions:

PIESSUTE AMIUAE .......oooo oo 7000 ft MSL
TEMPETALULE ....eeeviireriniiiieieieeeirete ettt e e sareeee s 40 Degrees F. (05 Degrees C.)
Expected Headwind Component En Route ...........ccoocvvvieennilniiniiiinioniiieeeeecen None

** NOTE ** Fuel consumption rates are based on best economy mixture.

POWET SEHING ...ouvirriiiiiiiieeiiiiee ettt e e e re e s eenneas 75 Percent
TAS (And Ground Speed) (Figure 5-12) .....ccoocoiiiiiiieiiiiieeeeceeee e 194 mph 169 kt
TIME 10 CIUISE ..evvvrereeniiueerriiieerrsineteeeireeessseeesssueeesssaseseasssseeesasineesssssbesasasssesessasnseees 165 min
Fuel Consumption Rate (Figures 5-03 & 5-04) .....ccccccevveevinnns R 17.2 gph/103.2 pph
Fuel Consumption .................. ettt ettt r s neene 47.3 US gal/283.8 Ibs
Descent:

Average Rate of Descent (Each Inch Decrease in MAP = 100 fpm Descent Rate) 700 ft/min

Time to DESCENA .....ooiiiiiiiiiiiiiiiit et et 4.5 min
Fuel Consumption Rate (Figures 5-03 & 5-04) ......ccoocvniiininncicnns 11.0 gph/66.0 pph
Fuel CONSUMPLION .....cveviiiveveieeiniieteseessssesesetesasesesesesssassesesesessssesessssens 0.8 US gal/4.8 lbs
Landing:

Landing Conditions:

TemPerature .......cccoovummiiiiiiiiiiiiiii 60 Degrees F. (15 Degrees C.)
Pressure AIITUAE ......ooovveiiiiiiiiiieeetee et re e e s s 4000 ft MSL
Runway Length .......cooeiiiiiiieie ettt e e e s 5200 ft
Runway Headwind Component ...........ccccooecueiiniiieiinnieenniiieeenineeeesieeesessiveneens R 10 kt

When consulting the Landing Performance chart it is necessary to keep in mind that the
distances shown are based on use of the short field technique with maximum braking effort.
Ground roll distance can be expected to be approximately twice the distance shown on the
chart when making a standard landing.

Landing WEIZHE .......coooiiiiiiiiiiiieiteeie ettt s et e st e esateesnteeesneeesnsneessnsaeenns 3100 lbs
Ground ROl (Figure 5-15) ..coccuiiiiiiiiiiiiieeiieeite ettt seteee e s ree e rae e seeeess e ennseeean 530 ft
Total Distance to Clear a 50 ft Obstacle (Figure 5-16) .....ccccccovevvveeercvnreeccceireee e, 1800 ft
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FLIGHT PLANNING EXAMPLE (Cont.)
7.) Flight Summary: ‘

Total FIight TIME ....ccoooiiiiiiiiiiiiiiicieeie it ane e 174 min
Total RANGE ...eoiiiniiiiieiiiiie et 557 sm
Total Fuel ReqUired ..........ccccoovuieieriiiiinnicieiecciiecircccvecsnn e 50 US gal/300 lbs

FLIGHT PLANNING INFORMATION SUPPLEMENT

Takeoff and landing performance is of primary interest in operating an aircraft because it defines
the runway length requirements. In addition to the importance of proper piloting technique, any
factor which affects the velocity or acceleration during the takeoff run will affect the takeoff
distance. Likewise, any factor which affects the landing velocity or deceleration during the
landing roll will affect landing distance. Because not all factors affecting takeoff and landing
performance are included in the accompanying charts, the following information is provided.

1.) Factors Addressed in the Performance Charts:

A.) Ambient Temperature
B.) Pressure Altitude
C.) Gross Weight

D.) Headwind Component

Runway surface: paved, level, dry.
2) Factors Not Addressed in the Performance Charts:

Percent increase in distance required
for ground roll and total
distance over a 50 ft obstacle.
** NOTE ** Factors are cumulative and must be added.

Takeoff Landing
A.) Runway Surface:
Dry Grass (Short - Less Than 5 in) - 20% 20%
Dry Grass (Tall - Greater Than 5 in) 25% 30%
Wet Grass (Short) ' 25% 30%
Wet Grass (Tall) 30% 40%
Soft Ground or Deep Snow 25% + 25% +
B.) Runway Slope: (Each 2 Degrees) (Uphill) 10% (Downhill) 10%
C.) Tailwind Component: (Equal to 10% of Liftoff Speed) 20% 20%

%k NOTE dede
High humidity will reduce engine power as much as 10% and increase takeoff run proportionally.

Numerous variables prevent the precise measurement of the effects of runway surface on rolling
resistance. Figures related to runway surface are estimates, and can deviate vastly. A wet and/or
icy runway, together with the effects of hydroplaning will greatly reduce braking effectiveness
and increase stopping distance up to as much as six times normal. Tall grass, soft ground and
snow all increase rolling resistance and shorten landing roll, but no set figures are given for their
effect. '
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ALTITUDE CONVERSION CHART

** NOTE **

THIS CHART SHOULD BE USED TO DETERMINE DENSITY ALTITUDE FROM
EXISTING TEMPERATURE AND PRESSURE ALTITUDE CONDITIONS.

FOR USE WITH THE ACCOMPANYING PERFORMANCE CHARTS.
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TEMPERATURE CONVERSION CHART
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CROSSWIND COMPONENT GRAPH

** NOTE ** DEMONSTRATED CROSSWIND COMPONENT IS 17 KT (20 MPH)

EXAMPLE DEPICTED:
Windspeed: _ 20 Kt
Angle Between Wind Direction and Flight Path: 60 Degrees
Headwind Component: 10 Kt
- Crosswind Component: » 17 Kt
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AIRSPEED CALIBRATION
PRIMARY PITOT-STATIC SYSTEM ' STANDARD PITOT- STATIC HEAD
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PART THROTTLE FUEL CONSUMPTION
LYCOMING 10-320-B SERIES ENGINE COMPRESSION RATIO: 8.5TO 1 .
FUEL INJECTOR: BENDIX RSA-5AD1 ' MINIMUM FUEL GRADE: 91/96
STANDARD SEA LEVEL CONDITIONS » MIXTURE: AS NOTED
** NOTE **

TO OBTAIN FUEL CONSUMPTION AT ALTITUDE, REFER TO ACCOMPANYING
ALTITUDE PERFORMANCE CURVE.
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- STALL SPEED
Vs
GROSS WEIGHT
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STALL SPEED vs GROSS WEIGHT

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)
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TAKEOFF GROUND RUN DISTANCE

WING FLAPS: 15 DEGREES FULL THROTTLE AND MAX RPM

RUNWAY SURFACE: PAVED, LEVEL, DRY TAKEOFF SPEED = 80 MPH IAS
T A
: N\
7 2400
\ -~ \\\ \\ )
7 L~ N )
— | 8000 / / \ \ L
m /\ NN \\\ \ O
i Z
w | 6000 L\ ? - "/_B::\Q \‘ \\\ \\ 1600 E
3 [~ =
E 1000 /1/% s N \\Q\\\\\ 2
iy T ! A - - A
A | 2000 /)'E/ ~ T~ C \‘\‘:\\:\_ 1200 §
% st : . \\ \\ \\\{ \\: %
I \\ \\ ) O
: . \\\E\\\Q\\ 800 %
E ' \\\s
: NP

0 20 40 60 80 36 34 32 30 28 O 10 20 30

TEMPERATURE WEIGHT ~ HEADWIND
DEGREES F. LBS X 100 MPH
—]I8 —l|0 CI) ]IO ZI 3IO 3IB‘ (') ]IO ZIO I
DEGREES C. KNOTS
FIGURE 5-06

Copyright: 1993 & 1996 Page 5-10




Aircraft Publications o : Section - 5
Piper Twin Comanche PA 30 : Performance

TAKEOFF GROUND RUN DISTANCE

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)

WING FLAPS: 15 DEGREES » FULL THROTTLE AND MAX RPM
RUNWAY SURFACE: PAVED, LEVEL, DRY TAKEOFF SPEED = 80 MPH IAS
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TAKEOFF DISTANCE OVER A 50 FT OBSTACLE

WING FLAPS: 15 DEGREES FULL THROTTLE AND MAX RPM
RUNWAY SURFACE: PAVED, LEVEL, DRY ATTAIN 91 MPH AT 50 FT AGL
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TAKEOFF DISTANCE OVER A 50 FT OBSTACLE

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)

WING FLAPS: 15 DEGREES FULL THROTTLE AND MAX RPM
RUNWAY SURFACE: PAVED, LEVEL, DRY ATTAIN 91 MPH AT 50 FT AGL
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ACCELERATE - STOP DISTANCE

WING FLAPS RETRACTED RUNWAY SURFACE: PAVED, LEVEL, DRY
FULL THROTTLE AND MAX RPM ACCELERATE TO 90 MPH IAS
BOTH THROTTLES CLOSED AT DECISION SPEED MAXIMUM BRAKING EFFORT
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ACCELERATE - STOP DISTANCE

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)

WING FLAPS RETRACTED RUNWAY SURFACE: PAVED, LEVEL, DRY
FULL THROTTLE AND MAX RPM ACCELERATE TO 90 MPH IAS
BOTH THROTTLES CLOSED AT DECISION SPEED MAXIMUM BRAKING EFFORT
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MULTI-ENGINE RATE OF CLIMB
) VS ' ‘
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WEIGHT: 3600 POUNDS AT START
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RANGE PROFILE
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MIXTURE: BEST ECONOMY CRUISE
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FIGURES SHOWN IN THIS CHART GIVE NO CONSIDERATION TO WIND OR NAVIGATIONAL ERRORS
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DESCENT PLUS 45 MINUTES RESERVE FUEL AT MAXIMUM RANGE POWER (Vyyr).
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- DESCENT PLUS 45 MINUTES RESERVE FUEL AT MAXIMUM ENDURANCE POWER (Vy\p).
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LANDING GROUND ROLL DISTANCE

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)
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LANDING DISTANCE OVER A 50 FT OBSTACLE
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LANDING DISTANCE OVER A 50 FT OBSTACLE
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SECTION 6 - WEIGHT AND BALANCE

PA-30 * 3600 LBS GROSS WEIGHT
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WEIGHT AND BALANCE
PA-30 * 3600 LBS GROSS WEIGHT
INTRODUCTION

This section describes the procedure for calculating the loaded weight and center of gravity of the
Twin Comanche for various flight operations. In addition, procedures are provided for re-
calculating the basic empty weight and center of gravity when removal and/or addition of
equipment results in changes to these values.

In order to achieve the performance and flying characteristics which are designed into the
aircraft, it must be flown with the weight and center of gravity position within the approved
operating envelope. Although the airplane offers flexibility of loading, it cannot be flown with
the maximum number of adult passengers, full fuel tanks and maximum baggage. With this
flexibility comes responsibility. The pilot must insure that the airplane is within the loading
envelope before takeoft. ’

Misloading carries consequences for any aircraft. An overloaded airplane will not perform as
well, or as safely, as a properly loaded one. The heavier the airplane is loaded within the
approved limit, the less climb performance it will have, and the higher the stall speed will be.

Center of gravity is also a determining factor in any airplane's flight characteristics. If the C.G. is
too far forward, it may be difficult to rotate for takeoff or flare for landing. Loading the airplane
so that the center of gravity is toward, but within, the aft C.G. limit will result in less drag, a
faster airplane and increased range. However, if the C.G. is too far aft, the airplane may rotate '
prematurely on takeoff or tend to pitch-up during climb. Longitudinal stability will be reduced,
which can lead to inadvertent stalls and even spins. Spin recovery becomes more difficult, and
even impossible, as the center of gravity moves aft of the approved C.G. limit.

A properly loaded aircraft, by comparison, will perform as intended by its design. Before the
airplane is delivered, it is weighed, and a basic empty weight and C.G. location are computed.
Using this information, the pilot can easily determine the gross weight and C.G. location for the
loaded airplane. This is accomplished by computing the total weight and moment following the
example supplied in this section, and then determining whether they are within the approved
envelope.

The basic empty weight and center of gravity location are recorded in the actual weight and
balance record supplied with the airplane when new. Whenever equipment is installed and/or
removed, or major modifications are made to the aircraft, the mechanic responsible for the work
is required to compute the new basic empty weight and C.G. location, and record these in the
aircraft logbook. The owner of the aircraft should make sure that this is done.
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AIRPLANE WEIGHING PROCEDURE

At the time of licensing, Piper Aircraft Corporation provided each airplane with the basic empty
weight and C.G. location. The removal and/or addition of equipment or aircraft modifications
can affect the basic empty weight and center of gravity. The following procedure is used to re-
determine the basic empty weight and C.G. location.

1.)

2.

3)

4)

Preparation:

A.) Be certain that all items checked in the equipment list are installed in the proper location
in the airplane.

B.) Remove excessive dirt, grease, moisture and foreign items such as rags and tools from
the airplane before weighing.

C.) De-fuel the airplane, then add the unusable fuel (6.0 gallons total, 3.0 gallons to each
main tank). Fill engines with oil.

D.) Place pilot and copilot seats in a normal seating position (approximately the eighth notch
aft of full forward position). Put flaps in the fully retracted position and all control surfaces
in the neutral position. Secure the tow bar in its proper location and close all doors.

Leveling:
A.) With the airplane on scales, inflate main gear oleo pistons to the fully extended position.

B.) Level the airplane both laterally and longitudinally by deflating the tires to center the
bubble on the level. On serial numbers 30-1 through 30-901 the longitudinal level point is
across the two machine screws above the baggage compartment door, and the lateral level
point is located at the station 136.5 bulkhead in the baggage compartment. On serial numbers
30-902 and up the longitudinal level point is across the two machine screws on either side of
the right rear window, and the lateral level point is the hat section channel of the forward
cabin bulkhead..

Weighing - Airplane Basic Empty Weight:

A.) Weigh the airplane inside a closed building to prevent errors in scale readings due to
wind.

B.) With the airplane level and the brakes released, record the weight shown on each scale.
Deduct the tare, if any, from each reading to determine the net weight. Basic empty weight is
the sum of all three readings.

Calculation - Basic Empty Weight Center of Gravity:
A.) The basic empty weight center of gravity can be determined by the following formula:
(See Figure 6-01) ‘

C.G. Arm = N(A)YHR+L)B) Inches
T

Where T=N+R+L
A=21.7 B=108.7
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WEIGHT AND BALANCE DATA AND RECORD

The basic empty weight of the airplane as delivered from the factory should be the first entry in
the data record below. This form is provided to present the current status of the airplane and a
complete history of previous modifications as shown in the aircraft logbook. Any subsequent
modification which affects weight or moment should be entered in the Weight and Balance
Record. ’

The information contained herein applies only to the specific Piper PA-30 airplane designated by
serial number and registration number in Section 1 (General) of this Manual. ’

WEIGHT AND BALANCE DATA FORM

Date Description Wt Change Running Empty Wt
of Modification
Add + Sub - Wt  Moment Arm  Useful
Lbs in Load
Basic Empty Weight
As Delivered XXXX XXXX
Maximum TaKeoff WEIGHE ..........covvueveverrereirererereeeeesteseseesesesessesesiesesessssesessassssesesnsenns 3,600 1b
Maximum Landing Weight ..........cccccciviiiiiiiiiniiniiirneeitensree s csire e sssee s e e esnnnes 3,600 Ib
Maximum Baggage (SN 30-1 Through 30-901) ............ errestiestesbeseestesais et stesanessnensnesnaen 200 Ib
Maximum Baggage (SN 30-902 Through 30-2000) ......ccccceeviriiiiieiiiiiieciiceiee e 250 1b
Standard Empty Weight ........cooiiiiiiiiiiiiiieciientesstese et ere e st e e sba e e e sane s 2,207 Ib
Maximum Standard Useful Load ..........ovvveveeeviviieiiieinernennennns e rreetarrra i ———aaaeanes 1,393 1b
Basic EMpPty Weight .........oooviiiiiiiiiiiciiiecccciieec e sere e sesenee s ssiere e e s svsr e eeenns b
Maximum Useful Load (As EQUIPPEd) .....ccceeceeerieriieinieniicieeiecieereeee e b
Maximum Useful Load - With Basic Fuel and Oil (60 US gal) ........ccoeeeuneennee. b
Maximum Useful Load - With Internal Reserve Fuel (30 US gal) ........cceeenneee. Ib
Gross Weight (With Tip Tanks Installed) ..........cccoociviiiiiiiieeiiiieccceeceeccee e 3,725 1b
Maximum Useful Load - With Tip Tank Reserve Fuel (30 US gal) ..................... 1b
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CENTER OF GRAVITY DATA

Basic Empty Measurement:

Center of Gravity (Aft of Datum) .......cocooveiiviiiiiiiiiie e " in
IMOIMENT .eeiiiiiiiieiiiiiitieeeeeeertr et e e e e e sibr e e e e s e s ssreeeessssssnreeaeessesssnnsenaesessessosnnes in Ib
Moment Increase With Landing Gear Retracted ..........cccooveeeeiiiiiiiiiiieiiiiinnniinnneeeeen, 770.0 in Ib
Normal Category.

Weight Arm Forward Limit Arm Rearward Limit

Pounds } Inches Aft of Datum Inches Aft of Datum

3,725 * 87.6 91.4

3,600 86.5 92.0

3,200 83.0 92.0

2,450 or Less _ 81.0 92.0

% ¥k NOTE * %

* Any weight in excess of 3,600 pounds must consist of symmetrically loaded fuel in the tip
tanks.

Straight line variation exists between the points given.
When using auxiliary fuel, use wing tip tank fuel first.
Datum is located 79 inches ahead of the wing leading edge. It is measured longitudinaily from

station 65.5 and laterally from spanwise station 97.0 (First leading skin lap outboard of engine
nacelle).

STATIONS
(Arm Aft of Datum)
ENngine Oil ...coooiiiiiiiiiiiiiiiiiee e sierre e e s errerreetereeera e 51.0in
Front Seat PASSENEZETS ......cccverrieiiieririentiecieereeseese e s s eteesseesseesveesseassss e sesasseessseesssesses 84.8 in
- Basic Fuel - Inboard Tanks ..........ccccceeerieeriereeienerenerrenenenn. rasserotarsssasatasasssases sessansassasiaas 90.0 in
Reserve Fuel - Outboard Tanks ........cccecvieiririeiniinieieneetesseneseee st ssesseeenes 95.0 in
Reserve Fuel - Tip Tanks (If Installed)........c...coooiriimiiininiinii e 90.5 in
Center Seat Passengers (SN 30-1 Through 30-589).................... eeeeerereeeeaaareeeeeearaaeaaas 118.5in
Center Seat Passengers (SN 30-590 Through 30-2000) ......cc.ccovevriirreereereeseeerecereeereennnn 120.5in
Baggage COmMPArtmeEnt ...........cccvieeeiiiieeiiiiiieieiireeesieeeeesoseessssneessssseiesssssseesssssassesssnsens 142.0 in
5th and 6th Seat Passengers (If Installed) ..........ccooceerriiieiniiieniiienriieecceecre e, 148.0 in
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Piper Twin Comanche PA 30. Weight and Balance

WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
1.) Use of the Weight and Balance Plotter:
A weight and balance plotter is available for the Twin Comanche, and greatly simplifies loading
of the aircraft. The plotter was originally produced by Piper, and supplied with each airplane.
When factory stock of the plotter was depleted, a reproduction was made available through the
International Comanche Society. This second source is also exhausted, so no new plotter is
available as of the publication date of this Manual.
The b'eginni-ng reference point of the weight and balance plotter is the basic empty weight and
C.G. of the airplane. This information can be obtained from the airplane logbook, and should be
recorded in the "Weight and Balance Data Form" section of this chapter.
The term "basic empty weight" as it is used in this Manual includes unusable fuel and full engine
oil. Original weight and balance data supplied with the PA-30 was "empty weight", and the
additional weight and moment of unusable fuel and engine oil must be added to obtain the

beginning reference point on the plotter.

Directions for use are on the face of the plotter. If a plotter is not available, the weight and
balance can be determined manually by using the information contained herein.

2.) Manual Method of Determining Weight and Balance:
A.) Add the weight of all items to be loaded to the airplane's basic empty weight.

B.) Multiply the weight of each item by the stations arm to determine the moment of all
items. -

C.) Add the moment of all items to be loaded to the basic empty weight moment.

D.) Divide the total moment by the total weight to determine the C.G. location with landing
gear extended.

E.) Add the moment increase with landing gear retracted.

F.) Divide the new total moment by the total weight to determine the C.G. location with
landing gear retracted.

G.) Determine that total weight and C.G. meet weight and balance requirements,
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