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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-24-180 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, Itis
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 ! 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-24 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
{ill in this section with proper data. The pilot must ensure that the airplane is loaded within the
approved weight and balance envelope before takeoft.

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 aircrafi.

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 sixteen 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.)

15.)
16.)

Model Gross

Weight
180 2550
250 2800
250 2900
250 2900
250 2900
260 2900
260 2900
260B 3100
260B 3100
260C 3200
260T 3200
400 3600

Model Gross

Weight
PA30 3600
PA30T 3725
PA39 3600
PA39T 3725
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Year(s) Flight Manual
Mig. Report Number
1957-64 1047
1958-60 997
1961 1127
1962-64 1179
1962-64 1220 (FT)
1965 1334
1965 1333 (Carb)
1966-68 1359
1966-68 1358 (Carb}
1969-72 1545
1970-72 1640 (Turbo)
1964-65 1295
Year(s) Flight Manual
Mifg. Report Number
1963-68 1269
1969 1515
1964-68 1269 (Turbo)
1969 1515 (Turbo)
1970-72 1605
1970-72 1605 (Turbo)
Published By:

Aircraft Publications

Austin, Texas
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Begin
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SECTION 1 - GENERAL

PA-24-180 * 2550 L.LBS GROSS WEIGHT
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PA-24-180 * 2550 LBS GROSS WEIGHT

AIRFRAME
MANULACTUTEY ©..viiieiii v e ea et e eaa s s s Piper
TYPE DESIZNALION 1eevriierieieeecririn e iiresee s sesse st eses s seessn e sae e sanesrens Comanche PA-24-180
CODSLIUCTION .o.viiiiii s Semi-Monocoque
Serial NUMIDET ©ovevieiviiveiiiiiemieeriiiieeesiiiieee s ese e eesns eessessssnssesessessoneesans
Registration NUIMDET ..ot sescnee e sessess e es s ssess e sse e sasanes
Year MOdel .o s s eas v
ENGINE
IMANMULACTUTEE L1vvvtiiveiiiiiiernes i s e esesree s e sa 01 basa0 s rss 010 e s bt e e ee s e Lycoming
SEITAl NUIIDET ...eotioireiiiecir ettt ettt bbb a e
IMLOAEL 11ttt it sn e e e e b e et e e e e e e e e b e brra e e rnn et e areebe s en 0-360-A
TYPE eevitre ettt e e s Four-Cylinder / Horizontally Opposed
Ratings (Dhp @ rPM) v e e e s s 180/2700
BOTE oottt e e e e e e e s as e s e e ea bt et e e seranaes 5.1251in
SHEOKE ettt ettt et ea e e a e e Rs et e bR T e et r e e e e e et e e a sans 4375 in
DHSPIACEINEIL ..vivveiiiirirciir ettt sr et s et st nan et e sbe e aras 361.0 cuin
Compression RALIO .....ccoviiiiiiriii st se s r e e st e st ba e 8.5101
TBHO et R et e et s rne e 2,000 hr
Carburetor Manufacturer ......c..ocevieveiiin et ses e sae e Marvel-Schebler
IMOTEL 1ottt et e et e st e e e ara e b e ne b e aen e e eae s brane s ree e besebn s e e MA-4-5
PROPELLERS
IMANUTACTUTET |...tieeieeieie e e et ce st e st me s e s e s et e e s e eaaeerae e resas s e sae s e e e s e s esbeserbnanns Hartzell
SEITAl NUNMDEE ..vetieiiiiiecieiiieir ettty et e e ss e e e saea e sane b e ean s areenessre ety e s
HUD MOTEL ottt e e e ae i HC-927K-8D
BIade MOEL ..oocviiririiiiiiiiiii it sttt et e 8447A-12A
INUMDBETL OF BIAAES ©veoiiieieeiee ettt et e e e s et et assbeene s oot s 2
GOVEITIOT ...ieetiieeeie et stk e bbb et ee e mn e st me e e e ana ks bae e sk b s me b e e e thebabe s s aenme e s Woodward
THPE et s Constant-Speed / Hydraulically Actuated
IDTAIMELET 1evveeveereareineasosiessarses it raessibesetrtesane e s s e s ueas bt esesr s osesaastbasnsssessnesssrasssrbnsesinbeessenessansensnns 72 in
Pitch (30 10 StAON) coveeireiie et 13.0 to 27.0 Degrees
Option:
MANUTACLULET ....veneiieee it et bbb e bbb McCauley
Serial NUMDET ...cccoireeiiiicis i st resasasae s
HUb MOdEl ovviiiveieiiineesiiimeniiessisiniresseseesasrrenesanens 2D36C14/78KM-4 or 2D36C14-P/78KM-4
Blade MOAE] ...vvieeiiee e et D-2101/78KM-4
Number 0f BIAAEs ....oceeeiiiiiiiceii e e 2
(IOVEITION 1iiiiiriiieeesriiriessre s esee s seeraeees s eeest et e sa e s e s sm e e e e s s e pate s s e s st e e e eme s e mme st e eeseaeesrteaans Woodward
YD ettt et st Constant-Speed / Hydraulically Actuated
DHAINIEIET . evtiiienriiiveitrtiirneresirarerares e asrtaseasresrraresesrbsese e asb ey sasseaeasbbassesema e e s neshraeaesssnest e it anassanrastes 74 in
Pitch (30110 SAHONY .1iiiercieinriee e e 12.7 to 27.5 Degrees
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AIRFRAME DIMENSIONS

Len@Eh oo et e e 248 f

HEIEIT oottt b b e 7.3 ft

WANE SPAIN cveeviiiiiniitirire et et ses s e saes bt rassbae e srasssesaesesabe s reesee s esbessrabassenneseesanesress 36.0 ft

WHEEL BASE ...uviviiiiiiiiiiiee it e s et sa e st seea e raeaa b e ae e e e e rbre e bon 6.5 ft

T Tt B 1 =T T OSSR 9.8 ft

Cabin Length ... e s sssesees e essssass e e ssnesssesesare s 9.01t
Cabin HEIZIE L1oviiii i e rssse s e essasrs s sreraasr s ssnes s snesesssssssassnsssontenss 47 in
CabIn WIAEN .vvveeireeeii e e et e e s e e s e e b s e sa b s s e e s e e bbb e nrnesbe e ene 45 in
Cabin Entry HEIZIE ...coooieiiiciec et es e e e b e ne e e 32in
Cabin Entry WIALI .ooviiiiiiinecieceenieninenr e iereseessessnssesasse e sesssesaassssonsssanessonssuesens ans 34 in
Baggage Compartment Entry Height and Width ....ccccoovvviinnniiicreienie, 20x201in
Baggage Compartment VOIUITIE .....coccvcvivieiiiierrniieinenrre et srs e naa s 20 cu ft

WING CLASSIFICATION AND SPECIFIC LOADINGS

WINE THPE et sa et e nee st Laminar Flow
INACA DESIZNRALION .eeiivreriiieriiiiiereiiiiessiscrnie e ireeieeesstsessateesssssisesesess sbaeesasesensassteaesassssan 64, A215
Wing Dihedral ... 5 Degrees (Zero Twist)
WiIng Aspect Ratio ..o e iniee s sieses it sesanses sas s sstsssesessas seasnanes 7.3
WINE ATBA 1.oioiiieioieiioiiies et s b e s as s e ab s baae e R b et sassa0 s obes st e e enesne 178 sq ft
WING TOAAING corirveiiireeiiriir e s sas e e e et rae e nreeseeareras 14.3 1b/sq ft
Power Loading ... s 14.2 1b/bhp
WEIGHTS
Maximum Takeoff Weight ... s s e 2,550 1b
Maximum Landing WeIZht ....ccoviciiecine e e sae e 2,550 1b
Standard Empty Weight ....ociviiiiiiiiiiniien e i e 1,455 1b
Maximum USETUL LOAU ovvviiiiviiviniii i esrssniiresse s ene i ensssssstesssssiesssssrensssonsssssssssse 1,095 1b
Maximum Useful Load - With Basic Fuel and Oil (60 US gal} ..ccccovvvveirenecineiiinnniicinnen, 735 1b
CAPACITIES
IS 1 T OO UOOTRTPIROON 4
Baggage Capacity (SN 24-2 Through 24-102) .ecccoriiierieieccenrenecsniinnieesiesneeensesiees 100 Ib
Baggage Capacity (SN 24-1 and 24-103 Through 24-3687) ..o, 200 1b
Total Fuel Capacity oot esss s 60 US gal - 56 Usable
Basic Fuel Capacity .o 50 US gal
Reserve Fuel Capacity ...t s et sess s 10 US gal
Fuel Grade ... e csee e 91/96 - 100 LL (blue) Aviation Gasoline
OHLCAPACIEY o.veeriieiiiirei i e bbb o b b baa s bbbt b st on e 8§ US gts
INOIMAL QUANTILY eveitiiveeiiireeie ettt ere b st s e s aesas e sbssaas s st san s s it snns s 6-7 US qts
Minimum Safe QUANTILY ...cevivrvieiriiiciric e e e sa s e e 2US gts
O] GIAE ©viiieeireeiccre e et b b eba s hsbse b s s st rbasas s MIL-L-22851C
Tire Pressure (Ibs PSi) .ovoiieviivem e o Nose 27 - Mains 27

Copyright: 1993 & 1996 Page 1-4
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FUEL AND OIL CONSUMPTION

Fuel Flow (@ 75% POWET .ioviviiiiiiiiii et 10.0 gph/60.0 pph

Fuel FIoW (@ 65% POWET ..coivvvcniiivciiinesitieiss s eveerseneesssaereenessosne 8.8 gph/52.8 pph

Fuel FIow @ 55% POWET 1.o.ccnviiiiiiviniionoiniiiniin e ereeeseessssssesseresessenenne 7.4 gph/44.4 pph

Oil Consumption {TYPICAL) ...covereerireciiniinieinieenioiireines e sesssesses e 0.20 to 0.25 US qts/hr
PERFORMANCE

1.) Operating Speeds:

MaXIMUIN SPEEA ...verierieiiere ittt e e e e et sarssaa s sns 167 mph 145 kt
Cruise @ 75% Power @ 8,000 £t oo 160 mph 139 kt
Cruise @ 65% Power @ 11,000 £t ..., 153 mph 133 kt
Cruise @ 55% Power @ 14,500 1t ...c.oveviriiiiiiirccncee e 140 mph 122 kt

2.} Endurance/Range 46 Gallons:

AL 75% POWET oviiviivirieeeeteeeeestrieesennsinesnssretasinenes 43 hr --—---- 598 nm 688 sm 1,107 km
AL 65% POWET i 4.9 hr ------- 652nm 750 sm 1,207 km
AL 55% POWEL ..oviiviceei e 5.8 hr - 706 nm 812 sm 1,307 km

i "

3.) Endurance/Range 56 Gallons:

At 75% POWEL .ivivcceiiiicii e e eeeeee 5.2 ht -——---- 723 nm 832sm 1,339 km

ALO5% POWET oo 6.0 hr -———--- 798 nm 918 sm 1,477 km

AL S55% POWET 1oviiiicciiere it ensrives s ssssineeesns 7.1 hr ~=reen 864nm 994 sm 1,599 km
*% NO’I‘E £

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 (Vyyr) or maximum endurance {Vp) as applicable. Mixture setting is best economy
cruise.

4.) Rate of Climb:

At 2,550 Ibs Gross WEiZRt .....ooiiiiie i e e re s ree s 010 ft/min
At 2,000 Ibs Gross Weilght ..o iere e 1,225 ft/min

5.) Climb Gradient:

A12.550 1bs Gross WEIZht .o.cocveiiiiciece e e 658 ft/nm
At 2,000 Ibs Grogs WEIZht ...cocciiiirciiee e e e e 886 ft/nm

Copyright: 1993 & 1996 Page 1-5
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PERFORMANCE (Cont.)
0.) Stall Speeds:

Full Flaps and Gear EXtended .......occceiimineiimennieesieeseseesinnesnsness 60 mph 52 kt
CLBAIL ettt et bt s s et e bbb e e be e b e ane e e 67 mph 58 kt

7.} Short Field Performance:

Takeoff Distance, Ground Run (Zero Degrees of FIap) ....ccvcveviiivennniinvnienneaennnns 1,370 fi
Total Over a 50 £t ODSEACIE ..cccvriineee e e e eb e 2,250 ft
Landing Distance, Ground Roll (Full FIaps) ....cccccoeivvniimniinennenninieeee e 460 fi
Total Over a 50 £t ODSIACLE ..ovevceirrieees e e 1,340 ft

8.) Service Ceiling:

At 2,550 1bs Gross Weight ..ot 18,500 ft
At 2,000 1bs Gross Weight ... 25,500 ft

9.) Absolute Ceiling:

At 2,550 1bs Gross WeEight .....cooeevieiiirrieiiireci e e see e b e e 21,000 ft
At 2,000 1bs Gross Weight .o s 28,000 ft

k¥ NOTE *%
The maximum approved altitude for the Comanche 180 is FI. 210.

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 operating 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. Vx 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 engine 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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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 correcied 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 aircrafi'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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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 Vg 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 Authority (CAA) in
1958.

FAI Federation Aeronautique Internationale - An organization of eighty nations with
headquarters in Paris, France. Founded in 19035, 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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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 (in 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 reciprocating 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, Undercarriage, 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 ingpection or a major repair.

TAS Indicated Airspeed - The uncorrected airspeed of an aircraft as shown directly on the
airspeed indicator.
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ICAQO Interpational 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 ina
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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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.

Monocogque 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 FAI,
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 pressure 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
crankshatft.

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 Takeoil 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 refetred to as "turbocharger", An exhaust gas
driven air compressor that is used {o 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, instrumentation, 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 levet
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. Iuel 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 Vg,

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

Vp 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.

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

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

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

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

Vi 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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Vumc Single-Engine Minimum Control Speed - Obsolete term more precisely defined by the
following three entries:

Vamea 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.)

Vmee 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.

Vumer, 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.

Vnr 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.

Veur Reference Speed - Any referenced airspeed.

Vgo 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.)

Vg1 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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Vssi 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.

Vxse Best Single-Engine Angle-of-Climb 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-engine airplane on one engine,
(Blue radial line.)
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LINEAR MEASURE
US Customary Unit US Equivalents Metric Equivalents
1 inch (in) 0.0833 ft 2.54 cm
1 foot (ft) 12 in 30.48 cm
1 yard (yd) 3ft 09144 m
1 rod (rd) 55vyd 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 5q 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 sq m
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 1.
1 cubic foot (cu ft) 1,728 cu in 0.0283 cum
7.481 US gal 283161 L
I cubie yard {cu yd) 27cuft 0.7646 cum
201.974 US gal 764.5337 L.

US Customary Unit
(Liguid Measure)

1 fl ounce (US {1 oz)
1 pint {US pt)
1 quart (US qt)

1 gallon (US gal)
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CAPACITY

US Equivalents

0.0078 US gal
1.805 cuin

16 US fl oz
28.875 cuin
2US pt

5775 cuin
4US gt

231 cuin

Metric Equivalents

29.573 mL
2957 cucm
04731,
473.175 cu cm
0.9463 L
946.35 cu cm
37853 1.
37854 cuem
0.8327 Imp gal
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CAPACITY
US Customary Unit US Equivalents Metric Equivalents
(Dry Measure)
1 pint (dry pt) 33.6cuin 0.551L
1 guart (dry qt) 67.2 cuin 1.101L
1 gallon (dry gal) 0.1556 cu ft 4405 L
1 peck (US pk) 8 dry qt 8310L
1 bushel (US bu) 4 dry pk 35.238L
VOLUME OR CAPACITY
British Imperial Unit US Customaty 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 mlL,
1.201 US pt
34.678 cu in
1 quart (Imp qt) 1.032 US dry gt 1136 L
1.201 US qt
69.354 cu in
1 gallon (Imp gal) 1.201 US gal 4546 L
277420 cuin
1 peck (Imp pk) 554.84 cu in 0.009 cum
1 bushel (Imp bu) 1.032 US bu 0.036 cum
WEIGHT
US Customary Unit US Equivalents Metric Equivalents
(Avoirdupois)

1 grain (gr)
1 dram (dr)

1 ounce (0z)
1 pound (1)
1 slug (mass)
1 ton (short)

1 ton {long)
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0.0023 oz (avdp)
0.0625 oz (avdp)

16 dr

16 oz (avdp)
256 dr

32.174 1b

2,000 1b

0.8929 long ton
2,240 1b

1.12 shott ton

64.7989 mg
1.772 g

27.34 pr

283495 ¢

437.5 gr
453.5924 ¢
04536 kg

7,000 gr

14.594 kg

0.90772 metric ton

1.016 metric ton
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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 (1b/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 Ib/sq in

5350 fi-1b/sec

0.0167 ft/sec
0.0114 mph

1.467 ft/sec
88 fi/min

0.0028 rev
360 degrees

6 deprees/sec
0.0833 ft-1b

12 in-1b

(0.0681 atm
2.036 in Hg
144 1b/sq fi

0.1414 in Hg

Metric Equivalents

760 mm Hg
1.0133 bars
101.325 kPa
1.033 kg/sq cm
25.4 mm/Hg
345.3 kg/sqm
33.8639 mb
3.386 kPa
76.04 m-kg/sec
1.014 metric hp
0.0051 m/sec
0.3048 m/min
0.0183 km/hr
0.447 m/sec
1.609 km/hr
0.8689 kt
0.0175 rad
6.2832 rad (2 pi)
0.1047 rad/sec
0.0115 m-kg
0.113 N-m
0.1383 m-kg
1.356 N-m
0.0689 bar
51715 cm Hg
703.1 kg/sqm
6.895 kPa
4.8824 kg/sq m
0.391 mm Hg
0,0479 kPa

TEMPERATURE

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

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)
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NAUTICAL (International)

US Equivalents
6076.1 ft

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

Metric Equivalents

1.852 km
1.151 sm
0.5144 m/sec
30.87 m/min
1.852 kim/hr
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Metric Unit (SI)

1 millimeter (mm}
1 centimeter (cm)

1 meter (m)

1 kilometer (km)

Metric Unit (SI)

1 8q 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 (inL)
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 1t
1000 mm 39.37 in
100 cm 32808 fi
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 em 1,550 5q in
10.763% sq 1t
1.1960 sq yd
10,000 sq m 2471 ac
100 ha 0.3861 sq mi
VOLUME
Metric Equivalents US Customary Unit
0.001 L 0.0610 cu in
0.0338US fl 0z
1 Liter 61.02 cu in
1.056 US gt
1,000 L 61,024 cu in
353147 cu ft
1.308 cu yd
264.1720 US gal
CAPACITY
Metric Equivalents US Customary Unit
0.001 L. 0.3381 USfl oz
001 L 3.3814 US fl oz
1,000 cu em 33.814 US fl oz

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

Copyright: 1993 & 1996

1.0567 US gt
0.2642 US gal
0.22 Imp gal
61.02 cuin
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