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INTRODUCTION

This Pilot's Operating Handbook may be used as the FAA approved Airplane Flight Manusl only
if kept current, When this Handbook is used for airplane operational purposes, it is the
respansibility of the owner/pilol 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 aurplanes as designated on the title page of this Handbook.

NOTICE TO ALL PILOTS

This Handbook is intended to be used as a puide for the pilot in the operation of the airplane. It
15 not meant (o be a substitute for adeguate and competlent [light instruction.

Information contained herein is designed 1o provide the pilot with a general knowledge of the
airplane, and specific suggested Normal and Emergency Operating Procedures. It is intended 1o
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 amrplane,
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

Thiz 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 uny modifications that mey have been made to the
original aircrafl. '

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 matenial 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 eguipped with a red wh 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 substitule 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, arc
presented.

Copyright: 1993 & 1996 Page V1
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INTRODUCTION

This Pilot's Operating Handbook may be used as the FAA approved Alirplane 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
Fiper PA-30 airplancs 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 sirplane. It
is not meant io 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, 1t 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 aireraft 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 Geaeral 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
d:m— i-h.‘lti[“]-
Section 2 is operating Limitations, This section of the Handbook includes material required 1o
be furnished to the pilol 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
remnining 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
commeon sense. 1t 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 b 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 Page ¥1
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Section 3 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 B is Maintenance information. Kecommended procedures for routine care and servicing
of the aircraft are outlined in this section.

Section Y 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 o 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 15 made, Revisions to Section 2 will be FAA approved prior 1o issue.

ACKNOWLEDGMENTS

I would like 1o express my gratitode to the many contributors to this Handbook for their advice,
criticiam and encourngement. | particularly want to recognize former [CS President Bill Creech,
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PILOT'S OPERATING HANDBOOKS AVAILABLE FOR THE COMANCHE

This Handbook is one of sixteen modemn 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 aircrafi shown in bold type.

Singles:

Manual
MNumber

01.)
02.)
03.)
04.)
05.)
06.)
07.

08.}
09.)
10.)
11.)
12.)

Twins:

MNumber
13.)
14.)

15.)
16.)

Muoded

.1
250
250
250
250
260
260
260B
2608

260T
400

PA3D
PA30T

PA3S
PA39T

Copyright: 1993 & 1996

Uiross
Weight

2550
2800
2900

2900
2900
2900
3100
3106
3200
3200
3600

Weight

3735

3600
3725

Year(s) Flight Manual
Mifg. Report Number
1957-64 1047
1958-60 997
1961 1127
1962-64 1179
1962-64 1220 (FI)
159635 1334
19635 1333 (Carh)
1966-68 1359
1966-68 1358 (Carb)
1969-72 1545
1970-72 1640 (Turbo)
1964-65 1295
Yeanr(s) Flight Manual
Mifg, Report Number
1963-68 1269
1969 1515
1964-68 1269 (Turbo)
| 969 1515 (Turbo)
1970-72 1605
1970-72 16035 (Turbo)
Published By:

Aireraft Pubbicati
Austin, Texas

SN

24-]
103

2844
2844

4300
4300
4804
4901
26-3

30-2
1745
143
1745
191
1

SN

3687
2298
2843
3687
I6KT
4299
4299
4803
4803
3028
5028

148

SN

1744
1744

155
155
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The superior pilol uses his superior judgment (o avoid those siluations
which require the use of his superior skill.

Frank Borman

Commander: CGemini 7; Apollo 8
President: Eastern Airlines
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THREE VIEW - TWIN COMANCHE PA-30
r ) b2 go .
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FIGURE 1-01
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THREE VIEW - TWIN COMANCHE PA-30

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

WANG AREA - | T85O FT
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5
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e e e T . .J
FIGURE 1-01
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GENERAL
PA-30* 3600 LBS GROSS WEIGHT
AIRFRAME

Serial Humher R LR i

Regisuation N Number . ..._____._.._.___..-..,.,,.............._.'::'_f_'iffﬁ:ﬁfi.'.'.'IIZ.'Q.'.'ZZZ.'.'.".'."

Serial Number [R;ghl] T TTTIITT = AT PR L T A TR
T]'hiud:-l .................................................................................................................... [0-320-B
B R AN PRV KRB Fnur ﬂylnﬁﬂ { Horizontally Crpposed

[hq:hm e b e A LR AR 41 « 319.8 cuin
Compeesmion Rk .o o i sssssmivissbbsemmmrmrrnsmsmmerevssssssssersssrese. B9 10 1

H"h' M‘I ---------------------------------------------------------- FET R SR AT T U S S S R HC-E.:?L‘E
Blade Model] .............. e e o D B MR e ok i kvt s nnsen. T
I L DI i it i e e s D
[J:mnem T — . T2in
PIRC ) TR, i b i i i B 12 l]' tﬂ ?! l} ﬂﬂﬂ]‘ﬂﬂ
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CABIN AND ENTRY DIMENSIONS

O NN s e e e e e iieines TR
Cabin Width ... sssressssss st e ssarr s rassasresssrasssassess 49 11
Cabin Entry Height ... e g b Ak b st S
Cabin Entry Width .. R e S SRSy 34 in
Baggage Cnmpuhnmt Ellll'}f H:ighl nru:l Wﬁth [A Mndu:lj i s X iR
Baggage Compartment Entry Hnght and Width {B &C Mn:ld:is.} ESE—— | L L1 B
Baggage Compartment Volume ... - PR NURRP. - . - - .

WING CLASSIFICATION AND SPECIFIC LOADINGS

WInE TYPE .o rrenmsssrensasans T POPPPRNRTTURSSNRPURNRORRSPPRPPRPIES B | | g o [,
DEACA DRIRIIIN .. s i i i s Ao S PR ﬁ-ah hi! 5
Wing Mpecl BN oo GRS

Power Lﬂndmg ............. .bachic ST ARy SO OPTIHCTRNORRORTNREPR | 0 o | "0 1

WEIGHTS

Maximum Useful Load . RORVIRIRERRRETTIORE oy V. 1 |
Maximum Useful Load - "i-"ﬂh Bi.'nr. FI.II:] .m:i {}:l I:Eﬂ UE pl'} RPRPPPSRIPPPORGS: 1 < . §l |1
Maximum Useful Load - With Internal Reserve Foel (30 US gﬂ} TR . /.
Gross Weight (With Tip Tanks Installed) ... SR 1 L ]
Maximum Useful Load - With Tip Tank Rl:ar,rr: Fuu:l {E’rﬂ L15 gaI] ................................... 798 Ib

CAPACITIES

Baggage Capacity .. e RS Iﬂﬂ Ib {154] Ib Bq:mnmg With SN 30-902)
Basic Fuel Capnmtjr e Sl I S———— — . 60 LIS gal - 54 Usable
Internal Reserve Fuel E‘.nplmy . 30 US gal - 30 Usable
Tip Reserve Fuel Capacity {_T f Imllcdj S e . 30 US gal - 30 Usable
Fuel Grade . - 91/96 - 'lﬂﬂ- LL [Hue} Aviation Gasoling
(Al Capacity []:m:h EnglnE} b e S R BN . 8US gts
'Nﬂnml Cuantity .. R — | . ﬁ-T US gts
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Ajreraft Publications
Piper Twin Comanche PA 30

FUEL AND OIL CONSUMPTION

Fuel Flow @ 75% POWED ...

Fuel Flow @ 55% Power ...

Fuel Flow @ 45% Power ..

Oil tnmmpuunﬂ'mml] ...................

2333

1.} Operating Speeds:

PERFORMANCE

Section - |

v 17.2 gph/103.2 pph
- 15.2 gph/ 91.2 pph
. 13.4 gph/ 80.4 pph
paT———— § {3 e
............... 0.40 to 0.50 US gts/hr

Maximum Speed ..o A SR R R DR O 205 mph 178 kt

Cmm@?ﬁ%?nw@ Eﬂ-ﬂﬂﬂ

Cruise @ 55% Power @ !ﬁ,[l{lﬂ ¢ T "

2.) Endurance/Range 54 Gallons;

AL B5% POWET .ecoiessesmnsnrsinssesisssnss sssssss sisssansssssnsnns

At 45% Power ........

1) Endurance/Range 84 Gallons:

AL 550 POWET ciiiiiniarissnnnisiisn

8844+

.. 194 mph 169 kt
186 mph 162 kt

—— 172 mph 149 kt

L T T T

29 Rr -—ee 489 nm
33 br -—— 534 nm

-~ 3.8hr -—— 568 nm
e 4.5 5 ~oeee 587 om

4.6 hr -— 775 nm
5.2 hr --— RB40 nm
59 hr -— 882 nm

Al‘j%m T L S Grbmemmmean e ?-.ﬂhr -—911mﬂ

4.) Endurance/Range 114 Gallons: (With Tip Tanks Installed)

A TII PO i vnas a b TR

6.2hr - 1,045 nm
70hr - 1,131 nm

ALV O o s i e B E0hr - 1,196 nm

SETTT T TET

wees Fu2 B - 1,238 nm

- HHTE -

563 sm
614 sm
654 sm
675 sm

892 sm
67T sn
1,015 sm
1,050 sm

1,203 sm
1,302 sm
1.376 sm

1,425 sm

150 mph 130 kt

906 km
OB km
1,052 km
1,086 km

|,435 km
1,556 km
1,633 km
1,689 km

1,936 km
2,095 km
2,214 km

2,293 km

Range and endurance fipures include an allowanee for fuel used during start, tnd. akeoff,

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

maximum range {Vug) or maximum endurance (V) as applicable. Mixture setting is best

eConOmy cruise.

Copyright: 1993 & 1996
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PERFORMANCE (Cont.)
5.) Rate of Climb:

Multi-Engine at 3,600 Tbs Gross Welght ... icimmmmmimmmsmmmmsmssesissssess L4000 fb/min

Multi-Engine at 2,800 1bs Gross WL .......cc.cccormmemimmssmmissiimmmisssmmmnisns 2090 fUmin
Single-Engine at 3,600 Tbs Gross Weighl ... esssseenes 200 fmin

6.) Climb Gradient:

Multi-Engine at 3,600 Ibs Gross Weight ...t 903 (U0M
Multi-Engine at 2,800 Ths Gross WEIEHL ....ocuvvmvveimirrscinnssssnssmssssiemsssnssnssnnees 1,208 [0

7.) Stall Speeds:

Full Flaps and GEar EXERAEH ............oeervrmsmssrerssmmsosssessssesesisssssssiiisnississss 69 mph 60 ki
SRR, T

8.) Short Field Performance:

Takeoff Distance, Ground Run (15 Degrees ufFlap} e Sl L
Total Over a 50 it Obstacle ... i B T R T e RN Co ety 40 [ < % |
Landing Distance, Ground Rnll (I‘l.ﬂ.i Flﬂ.pﬁ] s T
Total Over a 50 ft Obstacle ... lll]ﬂ- fi

9.) Accelerate-Stop Distance:

18.) Serviee Ceiling:
Multi-Engine at 3,600 Ibs Gross Weight ... 15,000 ft
Multi-Engine at 2,800 1bs Gross Weight ..o 20000 i
Single-Fngine at 3,600 lbs Gross WeIght ..........oormmecisimismssmsmsisissrsnessssensssiins 35800 ft

11.) Absolute Ceiling:

Multi-Engine at 3,600 1bs Gross Weight ... 20,000 ft
Single-Engine at 3,600 Ibs Gross Weight ..o msisinisisinmsssmmssnsssassrerscnes. 1o LD
L Hm -

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.

Copyright: 1943 & 1906 Page 1-6
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SYMBOLS, ARBREVIATIONS 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 il not carefully followed will result in
personal injury or loss of life.

1.) 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: metearology,
engine and power plant operation, weight and bhalance computations, amﬁpndurmmmmd
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. Vi 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 1o accelorate 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 takeofl to a height of 50 feet AGL.

Aceelerate-Stop Distance The distance required 1o accelerate an aircraft to lift-off velocity and,
assuming engine failure at the instant that speed is attained, to bring the aircrafl 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&F Mechanic Airframe and Powerplant Mechanic - An aircraft mechanic who is certified by
the FAA to perform cenain 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 aircrafi plus the weight of unusable
fuel and all optional equipment that is installed on the aircrafl. 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
wlide.

Copyright: 1993 & 1996 Page 1-7
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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 propeiler shaft of the engine measured in
customary US units.

BMEFP Brake Mean Eifective 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
uperating 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
outpul, etc, A bootstrap system is inherently unstable and reguires 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 Aom - 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 coaling,

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 o 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 ecentrifugal air pump connected directly to the turbine, the purpose of which is
to increase the density of air to the induction system.

Critieal 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 Repulation requires this value to be equal to 30 percent of V. Ihevnlue:hnwnls
not considered 10 be linuting.

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
bv 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 1o
determune 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 activaied it emits an omni-
directional signal on the international distress frequencies of 121.5 and 243.0 MHz [is
purpose is to aid in the location of a downed aircrait.

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 Depariment of Transportation
responsible for maintaining safe and efficient use of the nation's airspace by both military
and eivil aviators, for fostering civil aeronautics and air commerce, and for supporting
national defense. The FAA was formed from the Civil Aeronautics Authority (CAA) o
1958,

FAl Federation Aeronautique Internationale - An organization of eighty nations with
headquarters in Paris, France. Founded in 1905, it is the sole international authonty
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 1o 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
15 carried by internal spars, ribs and stringers.

G A unit of force of linear, angular and centrifugal scceleration (or deceleration) measured
relative 1o the force of gravity. One g at sea level is equal 1o acceleration at the rate of
32.174 feet per second squared, or 9.807 meters per second squared.

GADO  Geperal Aviation District Office - An FAA field office serving a designated
geographical arca and staffed with flight standards personnel who have the respansibility of
serving the aviation industry and the general public on all matters relating to the
certification and operation of general avistion 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 afrcrafl 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
ench hour.

Gross Weight The maximum allowable weight for an aireraft. 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 2 reciprocating engine
beyond the sea level mting.

G5 Ground Speed - The speed of an aircraft relative to the ground and equal to true airspeed in
no wind.

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

IA Mechanic Inspection Authorized Mechanic - A rating issucd 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 aireraft to service afier an inspection or a major repair.

TAS Indicated Airspeed - The uncorrected mirspeed of an aircrafl as shown directly on the
airspesd indicator.
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ICAD International Civil Aviation Organization - An agency of the United Nations with
headquarters in Montreal, Quebet, Canada. Formed in 1947 with the objective of
developing principals and techniques of international sir navigation and the establishment
of stundards for intemnational civil air transport.

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

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 enginc,

ISA  Imernational 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 a1 & lapse mate of approximately 2 degrees Celsius (5 degrees
Fahrenheit) for each 1000 foot increase in altitude.

Laminar Flow Airfoil A tvpe 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 wsed 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: MAF)

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

Maximum Landing Weight The maxinum weight approved for the aircraft for the landing
louchdown,
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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 1o begin its takeoff
ml

MCP Maamum 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 takeofT rating,.

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

Monocogue A meial 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 acro 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 Commitiee 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-namex the National Aeronautics and Space Administration (NASA) in 1958.

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

Overboost An increase in manifold pressure beyond the certified operating limits of the cngine.
Owverboosting beyond specified limits will result in & mandatory engine overhaul,

Overshoot A condition caused by rapid throttle movement resulting in momentary high
manifold pressure due to inertia of the twbocharger. 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, thal part
of the useful load from which revenue is derived.

PMA  Parts Manufacturer Approval - An authorization issued by the FAA to allow modification
or manuficture 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 1o 29.92 inches of mercury, and corrected for instrument and position eror,

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
crankshafi.

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 aircrafi can obtain and still be able to climb at a rate of
100 feet per minute, In the case of a twin-engine aireraft operating on a single engine, the
figure is 50 feet per minute. This raic of climb is considered 1o be the lowest value
practical for operation.

Stundard 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 fuids 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 clevation.

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 Centificate.

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

Takeoff Power The maximum brake horsepower that is developed under standard sen 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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Ture The weight of chocks, blocks, stands, ete, used when weighing an aircraft. Tare is
deducted from the scale reading 1o 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, lemperature and compressibility.

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

TBS Turbo Supercharger - More commonly referred to as "turbocharger”. An exhaust gag
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, slthough EGT is more common.

True Altitude The height of the aircraft above sca 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,

TS0 Technical Standard Order - A set of specifications issued by the FAA outlining
environmental and performance capahilities for various types of equipment used in an
arrcrall. A partial list of TSOed equipment includes: radios, instrumentation, tires, wheels,
brakes, zeat belts and hoses.

Turbine The exhaust driven end of the turbocharger unit.

Turbo-Noermalizing The use of & 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 Fael The quantity of fuel that can not be safely used in critical flight attitudes. Also,
any residual fuel that will not flow through the sircraft’s fuel system. Unusable Fuel s 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 hetween 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,

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

metearological 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:

Vi Design Maneuvering Speed, and Turbulent Air Penetration Speed - The maximum airspeed
at which application of full available acrodynamic control will not over-stress the aircraft,
Equal to the square root of the limit load factor times V.

Varr Final Approach To Landing Speed - The wirspeed recommended for touchdown.
Typically equal to 1.3 times Vg,

Vi 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 aircrafi. Equal to 1.4 times V.

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

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

¥ip Minimum Drag Speed and Maximum Endurance Speed - The airspeed that results in the
greatest time aloft,

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

Vix Landing-Crear Exiended Speed - The highest airspeed at which the aircraft can be operated
with the landing gear extended.

Vip 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.

Copyright; 1993 & 1996 Page 1-15



Ajrcraft Publicalions Section - |
Piper Twin Comanche PA 30 General

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Cont.)

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

Vuca 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.(3., landing gear retracted and flaps in takeolT position. (Red radial
line, )

Vuce  Single-Engine Minimum Control Speed (Ground) - Minimum speed at which a multi-
engine airplane can maintain directional control on the ground during the takeof 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 centerling)
with a 7+ knot crosswind component and a wet surface.

Vuc. Single-Engine Minimum Control Speed (Landing) - Minimum speed at which a multi-
mgin:aimhmmmhﬂaindi;ﬂhnulmml'rnlh:landingmnﬁgmtinnaﬂu'ﬁi]umnf
e e

Vg Never Exceed Speed - The airspeed limit that may not be exceeded at any time. Equal o
Vo minus | percent. (Top of yellow arc, and redline. )

Vio 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 mare than 75 percent
of its rated horsepower. This airspeed should not be exceeded except in smooth air. (Top of
green arc, and battom of yellow are.)

Ve Obsolete term for Mancuvering Speed. This term is now used as designation for propwash
veloeity.

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.

Vugr Reference Speed - Any referenced airspeed.

Vse 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.)

Vi1 Stall Speed With Flaps amd Gear Retracted - Minimum steady flight speed at which the
aircrafi 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-Climb Speed - The airspeed which results in the greatest
ain in altitode in a given horizontal distance traversed when operating a multi-engine

¥y Best Rate-of-Climb Speed - The airspeed which results in the greatest gain in altitude in a
given period of time,

Vysg Best Single-Engine Rate-of-Climb Speed - The airspeed which r-mul,shﬂtg:mlmgam
in altitude mlgmpﬂmdufmnuwhnnperﬂnugnmulu—mgut airplane on one engine.
{Blue radial line.)
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CONYERSION FACTORS FOR WEIGHTS, MEASURES AND PHYSICAL CONSTANTS

LINEAR MEASURE
US Customary Unit US Equivalents Metric Equivalents
1 inch (in}) 0.0833 ft 2.54 cm
1 foot (1) 12 in 3048 em
1 -yard (yd) IR 0.9144 m
1 rod (rd) 5.5 yd 5,029 m
165 ft
| statote mile (sm) 5,280 fi 1.6093 km
1,760 yd 08650 nm
320w
AREA
US Customary Unit US Equivalents Metric Equivalents
| sguare inch (zq in) 0.0069 sq fi 64516 sg om
| square foot (sq ft) 144 s5q in 529.00 sgq om
| syuare yvard (sq yd) 9sqft 0.836] sq m
I acre (ac) 4,840 5q vd 4,047 sq m
| square mile (sq mi) 640 ac 2.590 =q lm
VOLUME
US Customary Unit US Equivalents Metric Equivalents
| cubic inch {cu in) (00058 cu A 16.387 cu em
00173 US q 0.0164 L
| cubic foot (cu ft) 1,728 cu in 00283 cum
7481 US gal 283161 L
| cubie vard (cu vd) 2T cuft 0.7646 cu m
201.974 US gal 764.5337 L
CAPACITY
US Customary Unit US Equivalents Metric Equivalents
{Liquid Measure)
| 1 oumee (US 1 o) LDOTE LIS pal 29. 573 mL
1.805 cn in 29.57 cu em
1 pint (LIS pit) 16 US floz D473 L
28875 cuin &73.175 cu cm
| quart (LIS qt) 2US m 0.5463 L
§7.75 cu in 946.33 cucm
I gallon (US gal) 4US gt 3.7853 L
231 eu in J785.4 cucm
' 0.8327 Imp gal
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STANDARD-TO-METRIC CONVERSION FACTORS (Cont.)
CAPACITY
US Customary Llnit LS Equivalents Metric Equivalents
{Dry Measure) :
1 pint (dry pt) I3.6cuin 0.551 L
| quart (dry q1) 67.2 cu in 1.101 L
| gallon (dry gal) 0.1556 cu 4,405 L
I peck (TS pk) Bdryqe B&10 L
| bushel (LIS bu) 4 drv pk 523K L
VOLUME OR CAPACITY
British Imperial Unit US Costomary Metric Equivalents
(Liquid & Dry) Equivalents
1 01 ounce (Imp fl oz) 0.961 US fl oz 28412 mL
I pint (Tmp pe) 1032 US dry pt 56826 mL
1.201 US pt
34678 cu in
I quart {Imp gt} 1,032 15 drey gi L1366 L
1,201 178 gt
69.354 cu in
lg;llluul:lmpwi!} 1.201 US gal d. 546 L.
277420 ¢ m
| peck (Imp pk) 55484 cuin 0.00% cu m
1 bushed (Lmp bu) 1.032 1S bo 036 cu m
WEIGHT
US Custormary Unit US Equivalenis Metric Equivalents
{Avoirdupois)
| grain (gr) 0.0023 oz (avdp) 64,7989 mg
1 dram {dr) 0.0625 vz (avdp) 1.772 g
2134 gr
| ounee (oz) 16dr 283485 g
437 5gr
| pound (Tb) 16 oz (avdp) 453.5924
256 dr 04536 kg
7000 gr
| slog (mass) 12174 Ib 14.594 kg
1 ton {short) 2,000 Ib 0.9072 metric ton
0.8529 long ton
I ton (long) 2240 Ib | .016 metric ton
112 short ton
Puge 1-19
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PHYSICAL CONSTANTS
US Customary Unit US Equivalents Metric Equivalents
| atmosphere (atm) 20.92 im Hg 760 mm Hg
146960 Ib/sg n 1.0 33 hars
101,325 kPo
1.033 kg'sg cm
| inch mereury (in Hg) 0.0334 ntm 25.4 mm/Hg
(@] 2era degree C) 04912 Thisq in 3453 kplg m
33 8639 mb
3386 kPa
1 horsepower (hp) 550 A-lb/sec T6.04 m-kp'sec
1.014 metric hp
| foot per minute (ftfmin. ) 00167 fifsec 0.0051 misec
0.01 i4 mph 0.3048 m'min
0.0 1RY km/hr
1 mile per hour (mph) 1.467 ft/sec 0.447 misec
28 fiymin 1.609 km/hr
0.8689 ki
| degree (arc) 0.0028 rev 0.0175 rad
1 revolution {rev) 360 degrees 6.2832 rad (2 pi)
| rev per minute {rpam) & deprees/zec 0,147 rad/sec
1 imch pound (n-ib) 0.0833 fi-l1b 0,01 15 m-kg
0.113 N-m
| foot pound (ft-Ib) 12 in-lb 0.1383 m-kg
1.356 N-m
| pound per sq in (psi) (.068 atm 0.0689 bar
2.036 in Hg 51715 cm Hg
144 ibisq ft 703.1 kg'sqm
6.895 kPa
| pound per sq it (Ibvsq ff) 0.1414 in Hg 48824 kg/sqm
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

degroes Celslus o degrees Fahrenheit, multiply by 9, divide by 5, and add 32.
To obtain degrees Kelvin, add 273.5 1o degrees Celsius.

MNautical Unit
| nautical mile (nm)

I knot (ki)

Copyright: 1993 & |99

NAUTICAL (International)

US Equivalents
6076.1 ft

|.68E ft'sec
I0].2686 ft/min

11508 sm'hr

Matric Equivalents
1.852 km

1.151 sm

0.5144 m'sec
0,87 mimin

1.852 kmv'hr
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METRIC-TO-STANDARD CONVERSION FACTORS

LINEAR MEASURE
Metric Uinit (1) Metric Equivalents US Customury Unit
| millimeter (mm}) 0001 m 0.0394 in
| centimeter (cm) 0.01 m 0.3937 im
10 mm 0.0328 fi
| meter (m) 1000 mm 3937 in
100 cm 32808 fi
0,001 km L0936 vd
| kilometer (km) |, 000 m 328084 fi
0.6214 sm
0.5400 nm
AREA
Metric Unit (S1) Metric Equivalents LIS Customary Unit
| $q centimeter (sqg cm) 0.0001 sq m 0.1150 sq in
I sq meter {(sq m) 10,000 84 em 1,550 sq in
10.7639 sq fi
11960 5q vd
| hectare (ha) 10, (N} 2 m 2471 Bz
| 5q kilometer (sq km) 100 ha 03861 sg mi
YOLUME
Metric Linit (50) Metric Equivalents US Customary Unit
| cu centimeter {(cu cm) 0.001 L 0.0610 cu in
0.0338 US fl oz
I cu decimeter (cu dm) I Liter 61.02 co in
1056 LIS qu
| en meter {cu m) 1,000 L 61,024 cu in
B34 it
1.308 cu wd
264.1720 US gal
CAPACITY
Metric Unit (SI) Metric Equivalents US Customary Unit
| milliliter (mL) 0001 L (L3381 US fl oz
| centiliter (cl.) 001 L 33814 US lox
I Liter (1.} 100D cu em 13814 US oz
10567 US gt
COme Liter equals the volume 0.2642 US pal
of 1 kilogram of water at 0.22 Imp gal
4 degrees C and 760 mm Hg, 61.02 cu in
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METRIC-TO-STANDARD CONVERSION FACTORS (Cont.)

WEIGHT
Metric Unit (S1) Metric Equivalents US Customary Uit
| milligram (mg) 0.001 g 0.0154 gr
| centigram {cg) 0.01 g 01543 gr
1 gram {(g) 0.001 kg 15,4324 gr
003527 oz (avdp)
0.0022 Ib
| kilogram (kg) 1,000 g 35.2740 oz (avdp)
2.2046 |b
| ton (metric) 1,000 kg 2,204.6 lb
1. 1023 short ton
0.9842 long ton
PHYSICAL CONSTANTS
Moetric Unit (51) Metric Equivalents LS Customary Unit
1 millibar (mb) 1,000 dynes'sq cm 0.0295 in Hg
0.750 mm Hg 2.089 Ibisy &t
1 bar (bar) 760 mm Hg 0.9869 atm
|k} kPPa 14.5038 Ib/sqg in
| mm mercury (mm Hg) 0.1 em Hg 0.0013 atm
(@ pero degree C) 1.3332 mb 0.0394 in Hg
0.1333 kPa 0.0193 Ibvsg in
| cm mercory (cm Hg) 10 mm Hg 0.0132 atm
(@& zero degree ) 135.95 kg/sq m 0.3937 in Hg
1.333 kPa 0.1934 Ihfsq in
| horsepower (metric hp) 75 m-kg/sec 0.9B63 standard hp
| meter per second {m/sec) 100 em/sec 3.2808 fiisec
3.6 km'hr 2.237 mph
1.944 kit
| meter per minute (m/min) 006 kmvhe 3.2808 ftVmin
1 kilometer per hour (kmvhe)  0.2778 misec 0.9113 fifsec
16.67 m/min 54 .68 fimin
0.6214 mph
0.5400 ka
| radian (rad) 3,438 min 57,2958 deg (arc)
0,1592 rev
I rad per seoond (rad/sec) 57,2058 deg/sec 0.1592 rev/sec
%.54% rpm
I kiloPascal (kPa) | Newton/sq m 0.145 In/sq in
1 meter kilogram (m-kg) 1,000 m-g 86.798 in-lb
9.807 M-m 7233 fi-lb
1 Newton meter (N-m) 0.1020 m-kg 8851 in-Ib
0.737% fi-Ib
| kg per 5q meter (kp'sq m) 100 gleq m 0.0029 in Hg
0.2048 Ih'sq fi

Copyright: 1993 & 1996
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SECTION 2 - LIMITATIONS
PA-30 * 3600 LBS GROSS WEIGHT
1963 THROUGH 1969 (NORMALLY ASPIRATED MODEL ONLY)
APPLICABLE TO AIRPLANES WITH SERIAL NUMBERS:
30-1 THROUGH 30-2000
Table of Contents
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Power Plant Instrummt Marl:inr.a R ..
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Operational LImits ... ..o A 2-5
Wing Flap Limftatons .....iiistiimimmmmissississsssisiiiiiomnmio 348
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Piper Twin Comanche PA-30 Lirmitatioms

LIMITATIONS
PA-30 * 3600 LBS GROSS WEIGHT
INTRODUCTION

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

AIRSPEED LIMITATIONS
¥ = Design Maneuvering Speed / Turbulent Air Penetration Speed

At 3,600 lbs Gross Weight ... GAS 162 mph 141 kt
IAS 162 mph 141kt

AL 2,450 Ibs Gross Weight ...........ocoovvvesronreeceensssssmmsrssssssssmmnmene:. CAS 135 mph 117 kt
IAS 134 mph 116 kt

** NOTE ** Do not make full or abrupt control movements ahove V,.

‘u"“-FllpEﬂEﬂsiﬂnﬂpﬂﬁI.. .................................................................. CAS 125 mph 108 kt
IAS 124mph 107kt

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

Vi - Landing-Gear Extended Speed ...........iiiiiiniciciin. CAS 150 mph 130 kt
IAS 149mph 129kt

** NOTE ** Do not excead Vi with the landing gear extended.

Vio - Landing-Gear Operation Speed ... CAS 150 mph 130 kt
[AS 149 mph 129k

** NOTE ** Do not extend or retract the landing gear above Vg,

¥mca - Single Engine Minimum Control Speed ...........coovcvccniieece.. CAS S0 mph 78 ki
IAS BEmph 76kt

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

IAS 234 mph 203 ki
** NOTE ** Do not exceed Vi in any operation.

¥uo - Normal Operating Speed / Maximum Structural Cruising Speed .. CAS 194 mph 169 ki
IAS 197 mph 171 kt

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

Vo - Stall Speed (Power OFf - Full Flaps and Gear Extended) ... CAS 69mph 60kt
IAS 69mph 60kt

v;: - Stall Spﬁﬂd [Pﬂw L3 B IR s WSRO M A S ot SRR, G- - T | IFI_FI]'I 66 kit
IAS 74mph 64k

FAA APFROVED: (December 15, 1993) AIRPLANE FLIGHT MANUAL
Bevised: (December 31, 1994) Puge 2-2
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FOWER PLANT INSTRUMENT MARKINGS

1.) Tachometer:

Red Line (Mamum ComtilIius] ... iciisesssesinseomssatassinsssrasbossas pesssssss 2700 rpm

2.) il Temperatuare:

Green Arc (Normal Operating B.mm:} csmnersasssssnerasssnrressnees 1 20-289 Degrees Fahrenheit
?nunw Arc [Cnuum Range) ... SRR ——— .| bR D - T

3.) Oil Pressure:

Yellow Arc (Caution Range) ......ooovumemrmmsssrmssmmmsasssssssssssnsseseass 15-50 and Sﬂ-ll]ﬂ psi

Rl Livves {MEOmnaion Pol) wovecccuiiion il idiuiiiuietioriotisis b sbos bbb saison . 25 pai
Red Line (Mrtomm Pl i e Iﬂﬂ psi

4.) Fuel Flow:

Red Line (Maximum Pressure at Sea LeVel) .......c..ecesissmmmsosne 160 gph (7.0 psi)

5.) Cylinder Head Temperature:

Green Are (Normal Operating Range) ..........coovveeniiinisisineee. 200-500 Degrees Fahrenheit
Hed Line (Minimum Temperature) ... oo 200 Degrees Fahrenheit

6.) Instrument Vacunm:

Green Aro (Mormal Operating Renge) .....cocovvinmismemmrmrsiiomrm s 8 10 5.1 in Hg
Red Linve (MIariae SUOHORY ....oeisnsmmmsmmmssmmsissssissinmmsy 0 Hg

Red Line (MEXimum SUCTIONY ooeoieeres cosmmsss s smmsss s esssessrescomss somssss ss sessssssssmmses 5.1inHg

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

Red Line (Never Exceed Speed) ... SR s AT DG 20 1
Yellow Arc (Caution Range) .. ceamsstasssnsssnsasissnsnssnssnsennerenees L0230 mph  169-200 kt

Green Are (Normal Operating Rnnal:] emsssansssnssrsssstrsssnnrsranennass 10-194 mph  66-169 kt
White Arc (Flaps Down) .. ssssnmrnssissssssssmmissnrimsmasaennss 09125 mph  60-108 kt

RcdRﬂdulLuu{'U'm-SmgleEnmu} .............................................................. %) mph 78 kt
Blue Radial Line (Vy - Single EOGINE) .....oooviervoussimmsssmseesmmsssssnmsssmmmsmmmisssseeess. 105 mph 91 ke

FAA APPROVED: (December 15, 1993) ATRFLANE FLIGHT MANUAL
Revised: (December 31, 1996) Page 2-3
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POWER PLANT LIMITATIONS
1.) Engine Operating Limits:
Two Lycoming Model: [0-320-B1A
Takeoff Power and MCP ...........o.ccoovieniosiccnsinimsimssnesissiiassssenanss 2700 rpm/160 bhp
2.) Propeller Limitations:

Two Hartzell  Hub Model: HC-E2Y1.-2

Blade Model: 7663-4
Diameter .......... TR R e i R - Maximum 72 in * Minimum 70 in
Pitch (30 mStmmnj anﬂﬂﬂwm Feathered 78.0 Degrees
WEIGHT LIMITS
Maximum Landing Wﬂgjn i 3 ISWII:
Maximum Baggage Weight [S‘H 313-1 Thmugh 30~'5ll.'ll Em:ept J{I-Eﬂ} ; .. 200 b
Maximum Baggage Weight (SN 30-853 and 30-902 Through 30-2000) ................. . 350 1b
CENTER OF GRAVITY LIMITS
Weight Arm Forward Limit Arm Rearward Limit
Pounds Inches Aft of Datum Inches Aft of Datum
3,600 B6.5 92.0
3,200 B3.0 92.0
2,450 or Less 81.0 92.0
** NOTE **

Straight line variation exists between the points given.

Darum 15 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 outhoard of engine

nacelle).

STRUCTURAL LOAD FACTORS
DRIV o i e e sz N orrakd Category +3.80 g
INBEBLIVE ... cooce s s srerrmrmntsrvnsmsnsssesssrpss s primsssssnssssnsassssssinrsisisresnsssass. NOTINAL Category - 1.52 g

** NOTE ** Mo inverted maneuvers are approved

FAA APPROVED: {December 15, 1993) ATRPLANE FLIGHT MANUAL
Revised: (December 31, 1996) Page 2-4



Mdreraft Poblications Section - 2
Piper Twin Comanche PA 30 Limitations

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
1.) IFR day and night

** WARNING **

Flight into known icing conditions is prohibited unless the following equipment is installed and
working hmm-dmwimﬁppliuhleﬁpudmmmdFAAmguhﬁmﬂ
1.} Preumatic Wing and Empennage Boots - STC No. SA233EA
.} Aleohol 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 68.) .c......u.ooociocicicincern 60 US gal - 54 Usable

** NOTE **

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

Auxiliary (Outboard) Tanks:

Reserve Fuel Capacity (Two Cells, 15 US gal eal} oo, 30°US gal - 30 Usable
Auxiliary (Tip) Tanks:

Reserve Fuel Capacity (Two Cells, 15 US gal e8.) oo, 30 US gal - 30 Usable

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

T R P, Zero 1o 15 Degrees
LABGING ..ot s s s ssssssmsssssasssnseess 2600 10 27 Degrees

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) AIRFLANE FLIGHT MANUAL
Revised: (December 11, 19596) Page 2-5
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OTHER LIMITATIONS
1.} Loss of altitude in a power off stall with landing gear and wing Maps 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 cow! flaps
should be open during ground operations and during climbs. In no case should the eylinder
head remperatures be allowed to exceed 500 Degrees Fahrenheit and/or the oil temperatures
be allowed to exceed 245 Degrees Fahrenheit.

PLACARDS

1.) Om 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

1.) On Landing Gear Operating Motor Access Door:

EMERGENCY GEAR EXTENSION.
REMOVE COVER.
EXTENSION INSTRUCTIONS
ON REVERSE 3IDE.

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 CALISE LOSS
OF POWER IF FUEL TANKS IN USE ARE LESS THAN 1/4 FULL.

FAA APPROVED: (December 15, 1993) ATHRPFLANE FLIGHT MANUAL
Revised: (Decembier 11, 19946) Page 2-6
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PLACARDS (Cont )
4.) On Circuit Breaker Access Door:
CIRCUIT BREAKER ACCESS DOOR
5.) On Baggage Compartment Door: (SN 30.] Through 30-901 Except 30-853)
MAXIMUM BAGGAGE 200 POUNDS
&) 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 30.90 Through 30
200¥)

MAXIMUM BAGGAGE AND/OR PASSENGER WEIGHT
230 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 APFPROVED: { December 15, 1993) AIRPLANE FLIGHT MANUAL
Revised: (December 31, 1996) Page 2-7
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Piper Twin Comanche PA 30

Ldmiarkons

PROCEDURES

All of the following procedures were supplied by Piper Ain:mﬁ to camply with the requirements
of Part 3 of the Civil Aviation Regulations effective May 15, 1956, as amended,

A.) Fuel System:

1.) Normal Operation
&) Takeoff and Landing
L.) Fuel valves "ON" main tanks.
1.) Electric fuel pumps "ON",
b.) Cruising
1.) Fuel valves "ON" main or auxiliary tanks,
2.) Electric fuel pumps "OFF".
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:

n) Cruising .
L) Whnﬂﬁ;ﬁcfﬁum@hﬁmﬂum:ﬂdeﬂﬂwnmnﬁngmﬁmlhe
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 "QOFF" (except in case of engine driven pump failure,
electric fuel pump on operating engine side must be used),

2.) When using ﬁm]frﬂmLMksmﬂH:uppusi.tcsid:ﬂflh:Dpﬂ'ﬂing engine the
following will apply:

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

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

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

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

b.) Landing
L) Fuel valve "ON" main tank on Operating engine side,
1.) Fuel valve "OFF" on Inoperative engine side.
3.) Electric fuel pump "ON" on Opcrating engine side.

FAA APPROVEID: (December 15, 1997)

AIRPLANE FLIGHT MANUAL
Revised: (December 31, 1996)
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PROCEDURES (Cont.)
B.) Propeller Feathering Procedure:

1.} “Open Throttle” on Operating Engine to maintain altitude and airspeed above 97 MPH.
1.) “Cloge Throttle” on Inoperative Engine.

3.) Pull mixtre control on [noperative engine to "ldle Cut-Off",

4.) Full prop control in Inoperative engine to "Feather” position.

5,.) Ignition switches "OFF" on Inopergiive engine,

6.) Electric fuel pumps "QFF".

7.) Main fuel valve on inoperative engine "QFF",

See¢ Fuel Systemy Emergency Operation. (A.2.)
See A2, for fuel scheduling,

.} Propeller Unfeathering Procedure:
1.) Tum fuel valve "ON" on inoperative engine side,
1.) 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.
B.) Reduce propeller control to cruise RPM.
9.) Advance throttle 1o desired power,

D.) Emergency Extension of Landing Gear:

1.) Reduce power -- airspeed not to exceed 100 MPH.

1.) Flace Landing Gear Selector Switch in the center "OFF" position if equipped with 4 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. 1f lefi 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 1o engage emergency safety lock.

3.) 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 APFROVED: (Decomber |5, 1993 AIRPLANE FLIGHT MANUAL
Revised: (Docember 31, 1996) Page 2-0
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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",
(5N 30-1717 and 30-1745 Through 30-2000) All circuit breakers are grouped in the lower rght
corner of the instrument pane].

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:
L) Pull the mixture controls to idle cut-off,
2.) Depress button on left side of quadrant.
3.} Pull back on throitles and hold until engines stop.

() 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 he performed only in accordance with the

Airplane Flight Manual.

Avoid abrupt maneuvers, Mancuvers at speeds and weights in excess of the muaneuvering

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 fieet 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:

u,) Retard both throttles to the idle position.

b.) Apply full rudder in the opposite direction to the spin.

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

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

¢.) 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.

FAA APPROVED: {December 15, 1993} AIRFLANE FLIGHT MANUAL
Revised: (December 31, 1996) ' Page 2-10
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PROCEIMRES (Cont.)
H. Alternstor System: (Non-Paralleling Type)
Press-to-test switches, in conjunction with the ammeter, are used to determine the output of cach
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 comesponding alternator, viz. the
left switch checks the lefi alternator,

A preflight check of the alternators should be made during engine run-up. With bath engines
operating al 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 sircraft electrical load to minimum for continued safe flight.

2.) Switch "VOLTAGE REGULATOR SELECTOR" to "AUXILIARY" position.

3.) Reset inpped breakers but do not reset "MAIN" Voltage Regulator Breaker.

4.) Return to normal required elecirical load.

I 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:

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

1) Turn aircraft MASTER SWITCH "OFF"

1.) Place both alternator output circuit breaker switches "OFF",

4.) Resst both MAIN and AUX Voltage Regulator Circuil Breakers, if tripped. Remurn
Voltage Regulator Selector to "MAIN",

3.) Turn aircrafi MASTER SWITCH "ON". Reset voltage regulator circuit breaker if

tripped.

6.) Close one allernator output circuit breaker switch, Observe if electrical system is
operating normally by checking for alternator output current on the ammeter. IT 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 cireuit breaker
switch and observe if electrical system is operating normally by checking ammeter
indication as above.

8.} Check that aireraft clectrical load does not exceed the output capability of the operating

alternator causing the battery to discharge.
Caution:
Use of the voltage regulator selector switeh and alternator circuit breakers should be
limited to the above conditions.
FAA AFFROVED: [December 135, 1993) AIRFLANE FLIGHT MANUAL
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SECTION 3 - EMERGENCY PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT

Table of Contents

ENGINE INOPERATIVE PROCEDURES:

Engine Failure During 'E'ikmﬁ' R e ke

Engine Power Loss During thht R ST
Engine Securing Procedure [Fﬂ.ﬂrmng Pmn:dur:‘_i IR -
Single Engine Operation on Crossfeed ... i o e ey,
Engin: Rnughm in F hght .............................................................. 3-4

Fiu m Fl-tghl e L L LR L L S d o LR s e d L L D DR R S e e 3"’5

Electrical F:r: i R e L PR =
Engine Fire . - TERTEY PRI |-
Gear Down Emergency I.undmg Pru-mdm PP - .
Gaar Up Enwrgmcjr Lanm::g Procedure .. ST,

simulated Single Engine Dpemuun ..... —— . MR, "

SYSTEMS EMERGENCIES:

Electrical Failures (Prestolite Ahﬂnnm‘_i .......................................... 3-9
High (3l Temperature ... e R R s 3040

High Cylinder Head Tmprm:h.n‘e R s e S
lLoss of Oil Pressure .. RTTERY T T —— 1 ]

Open Door in thh!t e D TR P prpTRR. 3 [}
Lnudmgﬁurf'a:]ur:n:dhhnmlﬁmEﬂm ................... wwsness 3212

Copyright: 1993 & 1996 Page 3-1



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

L.}

EMERGENCY PROCEDURES
PA-30 * 3600 LBS GROSS WEIGHT
DETERMINING INOPERATIVE ENGINE

Dudfml.dudmﬁm-ﬁeaﬁ’plﬂwniﬂmﬁ]ﬂudhmﬂmnﬂhtdmdmgim. Rudder
mﬁmmm&mmn&tﬁnﬂmmmlﬁlthemu:ﬁdenfﬂugmdmgm.

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

1.)

1.)

4]

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

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

If insufficient runway remains for stopping:

Master Switch LA e B e S e R e e bt e e samns tbteiessirs CNEE

Continue straight ahead, tumning to avoid obstacles,
L] W*nﬁm -
Runway length should be greater than the accelerate/stop distance required.

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

If Between 90 and 105 MPH [AS (78 and 91 KT):

The pilot must decide whether to abort t]::takmﬂ'nrmnﬁmemasing]eengim.
Consideration must be given to runway remaining, weight, density altitade, obstacles,
weather and pilot capability.

If 105 MPH 1AS (91 KT) Has Been Atinined:

[f sufficient runway remains for a normal landing, land straight ahead.

If insufficient runway remains:

MIEIPRRH .......... openmmsnmmsisssmmsmi s ipss s JeEnErchin: Vise (105 mph or 91 k1)

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

Copyright: 1993 & 1904 Page 3-2
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ENGINE POWER LOSS DURING CLIMB

ﬂll'ﬂrﬂﬂd RN PRI ESUUOOURRR . |1, | ||| | vﬁp {H}j III]III'I or 91 h}
qupemliw En,gin: TR TRV LT F AR BRI .. 1dentify and Verify
Appl}- T:mwda Operating Engine

e . Bank 5 Degrees Into Operating Engine
Tum—amdrﬁmk Indtﬂ:-imr Dmplm: Ha!l la’i Ball Width Toward Dpe:.t‘alh:lg Engine

Initiste Engine Securing Procedure. IBall:rw:l
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 Ve {90 mph) reduce power on both engines and lower nose of
nircraft as required to maintain control and increase speed to 105 mph.

Inoperative Engine .............occoueennne. e A AU L LS Identify and Verify

T R A P . Apply Towards Operating Engine

Aileron .. Banl: 5 Degrees Into Operating Engine
Tum-andﬂarﬂu Ind:mlur ....................... Diaplmﬂal] l.-"I Ball Width Toward Operating Engine

Operative ENZINE ..o .. Adjust Power as Required
Initiate Engine Securing Procedure. (Below)

ENGINE SECURING PROCEDURE (FEATHERING PROCEDURE)
Before sccuring inoperative engine:
Fuel Selector .. CeSiasad e b st st g s e sanen s ereereees SWITCH 10 Tank Containing Fuel
lg:mtmn Switch ., S e S R s ek On

AT R e ot . On
Enging GRS ..oty . Check F{:r In.d.m-r;al.tun ufﬂausr nl' inﬂr Loss

If pawer is restored:

I TN o e i e e e Off

If power cannot be restored:

T ! SN & ; 4

Land as mnupﬂmm:t mmutsmmhluan-pun,
Initiate Single Engine Operation On Crossfeed procedure if necessary. (Page 3-4)
Copyright: 1993 & 1996 Page 3-3
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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 ... FOSl Yalve on "MAIN" or "ALUX"
Opcrative Enging SIE ....oococsssssmsssssn esssssssss s smsessas A ——— 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 Enging Side ... S . Foel Valve on Inboard Main Tank
Inoperative Engine Side .. . Fuel Valve Off
Operative Engine Side .. E]:ﬂ:mc Fuel Pump On

AIR START (UNFEATHERING PROCEDURE)

MBXIIDe ..iiviiianas R Rt Tt ctcrie TRTCH

Poed Selector .....oieins PR - TR bbb b S
Electiie Fuel PP ..o e AR R R ~ Om
RHIRERNIEC oo iiaio it b o o AL S SRR Enguge Until Propeller Windmills

When engine starts, adjust throttle, propeller and mixture controls.

-E:nwl Fiﬂp et = A Rﬂqmrad
CTONSEREON OF A IUETIEON v A R s s TR

Warm engine at approximately 2000 rpm and 15 in, Hg.
ENGINE ROUGHNESS IN FLIGHT
Affected engine:
If roughness continues after one minute:
In the interim:

MAXTUDE .....ooooiasicisiniscmmsssssremasssssssssnsssns sessnssssasesssnnasasseseeessas SOUSt for Maximmim Smoothness

Electric Fuel PUmp ....ccooiimmmssnimsssion i R Y e 1‘-}11
Engine CRUPES. ..o vosmmmsssinisssssssssnpamsennias Eh:ﬂk fur |1.'I:]l|:ﬂ.1:ll}l'l uf Cnus: nf Power Loss
Magnetos ............... . erersmsrsrrenmsssnsstrarmsansneerensenes (olWECK LEft Then Right Then Both

If operation is satisfactory on one magneto, continue at reduced power and standard mixture 1o
the nearest airport.

Prepare for Engine Power Loss During Flight Procedure. (Page 3-3)
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Electric Fuel P'ump
Fuel Selector _.
If Fire Cﬂﬂiﬂlﬂ‘:ﬁ

ENGINE FIRE DURING START

.. Extinguish With Best Available Means

** NOTE ** - Use radio if necessary to call for fire fighting assistance.

FIRE IN FLIGHT

1.} Eleetrical Fire: {Or Smoke In Cabin)

Dmr o

Oxygen [l.qum;qxd} PP B

- Dpen [IfNﬁ.emrﬂ as an Eﬂumst
.H.:l anuuud

Land as soon as possible without flaps, (Vapp = 100 mph or 87 ki)

Initiate Manual Gear Extension procedure (@ Part 3. (Page 3-12)

2.) Engine Fire:

Affected engine:

. Full Aft - Closed
.. 1dle Cut-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 spmﬂ o 110 mph (96 ki) @ Full Gross Wﬂgh

Tune radio 1o 121.5, tm:mzpm&crmﬂﬂ{!.

While at altitude - if time allows:
*# Aireraft Identification - Location - Number On Board **
1.) Gear Down Emergency Landing Procedure:
When committed to landing:

ELT ... i R e s TR T
THEDRER ..o s s i e TOR-AIE = LS
Pl BElOEIIER ... et s repraesibesererrmrrs s P S AR S A PP S i .. Off

** WARNING **

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

Landing Gear . ... LOwWer Just Before Touchdown

Touchdown should normally be made at the slowest possible airspeed.
1.) 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.

w;ﬂg Fh.;m I EEER AN I EEEEEE N T IR EEEN AT FTEEREN IRt PP E e nsd f b rm gl bl bbb RS ddd LRSI B BRI PR R R IJF
Throttles .. Fu]l Aﬁ Clmui

Mixture Cunamls .......................... e asses . e SO
Tthon. SAHERIBE .....ooiieiiomimmismiesssmmsrerssrsbinms e e A AR A Off
Seat Belt and Hamess ....ooovvvveveeens TSRO | 1. .

TORMEAY it e e . (Pilot's D:s:nuﬂm} emssia e taies ARG CDRER
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SINGLE ENGINE LANDING

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

LABGING GOBE ...covvecermvensrerssessessssesssssssespssssss esssssssssssasmpass ssbspens 5 . Extend

R S B O e . Blue Line (105 mph or 91 kt)

SINGLE ENGINE GO-AROUND

Fm B R e LEE SR LRSS L L e L L1 LE R R CEE] L1 Fu]l Pﬂ“’ﬁ

Rudder .. Appl:r Tuwnrds Dp:rnung I:ngm: as Reguired
P TR S o O R .. Bank 5 Degrees Into Operating Engine
Tum-and-Bmﬁ mm:xm Dnsphc:e Elall 'I.E Ball Width Toward Upmtmg Engine
ATTSPOBA . s ivrssiibdiasnsniesasas et osde o+ AR SRR LR R4 44 e e e b mbas E-El.ﬂblisl'l 1!’\'55 {] ﬂﬁ 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
iss 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 wiil allow enough
room for safe recovery (5000 ft min. terrain clearance is recommended) should control of the
airplane be lost.

Alrspmd e B T R R SR R .. Less Than 125 mph {109 k1)
Memn Hmlr. 'i I}w&s Into Operating Engine
Tu:m-and-Emk lndma'm... Duplm’,‘tl!nﬂ IEBaU‘iﬁd.thTuwardﬂpmnngEn-n:

Left Engine Propeller ... AR e e AR A . Feather
Maintain Airspeed ..ﬂnhnw: vm ‘9? mph (84 k1)
*+ NOTE **

While Vg is the accepted 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 turp-and-bank indicator in the center can incrense Vygey 08
much as 20 knots. In addition, the high drag caused by the wings level, ball centered
configuration can reduce single-engine climb performanee by as much as 300 ft./mn.

To overcome the yaw and roll moments induced by an engine failure, bank approximately 5
degrees into the operating enging, and displace the ball of the turn-and-bank indicator
approximately 1/2 ball width toward the operating engine.
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ELECTRICAL FAILURES
(For an Aircraft Equipped With Dual Generators)
1.) Excessive Discharge:
s 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.

RINMRIIRINT oo o T G SN AN RE RO b R Indicates Battery Discharge

“* NOTE **

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

If circuit breaker is reset (closed):
ElEGtrich] Lo ....c..coimmmiiimiiiissmmirissisissiivommeins. ROG00S 18 Minkommm
I at least one generator output cannot be maintained with electrical load reduced to a
TS
Generator Circuit Breaker (Defective Generator) ......iiunminssmaississsess PO
Maintain minimum electrical load and land as soon as practical.

s NOTE **

With both gencrators inoperative, the battery is the only remaining source of power. [f the
battery is depleted:

Land without wing flaps. (V app = 100 mph or 87 ki)
Initiate Manual Gear Extension Procedure @ Part 3. (Page 3-12)
2.} Battery Overcharge:
** NOTE **
A high rate of charge is normal for the first few minutes of fight,

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

Cienerator Circuit Breaker (Defective Generator] .....cocccvvieen UPRURUNIRL I .. | |
Eloctiiot] LOB. ooivversrsismriisrmsssmmmsirsrrsssses RPN ALy . Reduce to a Mindimum
Anticipate complete electnical failure. Land ss soon as practical.

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.

Check press-to-test switches, 1f output of one alternator is zerv, reduce non-essential electrical
load until ammeter indicates charging, and proceed with flight. Check cirouit breaker of the
defective alternator. 1f wripped, reduce load to & minimum and attempt to reset. Allow for a two
to five minute cooling ofT 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 excepl in an cmergency.

If both alternators read zero, reduce electrical Joad to & minimum.

Voltage Regulator Selector SWEh ..o ALK Position
Voltage Regulator Circuit BreAkers ..o RESEL if Mecessary

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

If putput is not restored;

Voltage Regulstor Selector SWIEh ... sisscmmsssscsmressnsseesesssncrr. REM to "MAIN® Position

A defective alternator will trip the system's overvoltage relay. Reset the overvoltage relay by
turning the master switch "OFF", waiting a minimum of é seconds for the overvoltage relay Lo
reset, and then returning the master switch to the "ON" position. Activate allernators one at &
time by resetting the respective allernator 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 defoctive, or for any other reason the electrical sysiem 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. (V.are= 100 mph or 87 ki}

Initiate Manual Gear Extension Procedure @ Part 3. (Page 3-11)
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HIGH OIL TEMPERATURE

IIIIERY iy s s e o s AN Mnmtam r'ah-avu 130 mph {113 kt)

Land as soon as possible and investigale cause,
Prepare for Engine Power Loss During Flight Procedure. (Page 3-3)
HICH 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

|.and as spon as pessible and investigale cause.

Preparc for Engine Power Loss During Flight procedure. (Page 3-3)
LOSS OF FUEL PRESSURE
“* NOTE **

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

FUBL SEIBCION .....cocemisisisinsssmsnamansissssssmstsasssssenssmsinsssssnsserseeness SWitCH 10 a8 Tank Containing Fuel
TRRIR ooiins e N G A ¥ RIS NEPROURUPRY, . . ©.

If pressure is nol regained:
Elaotric FUlBl PHITIP ..ot s s s sssississasssisriss EI T Off
Initiate Engine Power Loss During Flight procedure. (Page 3-3)

INDUCTION SYSTEM ICING

It is very rare but possible for ice 1o 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.

mﬂlﬂ e R R P P P T PRI P PR e R T T i et ] by L LR FI'I'II m

When ice is cleared:

BIEETER R i i R L i . Full Off
T!:.mft'i: e e A A B S A T IARL EE Hnl.'m-il Crm:sc Setting
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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 "lefi” or "right" and the remaining pump will 1ake over
the load.

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

AIETHE oo . R D L‘.'mcmd ln I'lr'lamtmn 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:

Throttle .........ccoovmermmss s s s Aaqummd r.u Rzmain E-Einw ETEI,‘.I' pm.

Feather propeller if necessary,

Land as soon as possible and investigate cause,
--Nm--
If 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 airspeed will be slightly reduced.
Buffeting may be experienced.

To close door in flight:

ATTSIOE «...ovovsccsissioriinssssiesemsnsississesisassssssssisssssasnissnsssssssmssresssnsssimesinsncs ISEI0W 100 mph (87 kt)
Cabin "H’:l:lts R e S P e A e S s e v i e B
.-'mn;:ud:mrm ﬂlgl'm]rmlann rn:aldmgn‘ Hnwmrq.'r !i:u: Iughh'rdufnmmmund by an
open door can give concern to passengers and be distracting to the pilot. [f unable to close the
door in flight, land as soon as practical with approximately a 10 mph increase over normal

landing speed.
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L)

2.

1)

LANDING GEAR FAILURE AND MANUAL GEAR EXTENSION

Frior To Executing Emergency Procedure:
Master Swiich . . Check On
Landing Gear C‘m:mi Hmk:rs Eha:k and R:ﬁ:t as Required

IT breakers are reset (closad), continue with emergency procedure:

If Landing Gear Operates, But Green (Gear Down - Locked) Lamp Fails To Muminate:
Nawgauan nghta b R SR A N L Sna . Check Uff
L] "mE LR}

If this procedure is due 10 an electrical failure, landing gear position lights and warning homn
will be inoperative.

If Landing Gear Fails To Operate, Initiste Manual Gear Exteasion Procedure:
Airspeed .. .. Below 100 mph (87 ki)
Landing G—ea: Smlch ...................................................... Gw "D{JWN LOCKED" Position
Lending Gear Switch (Three Position Type) ... .. Center "OFF" Position
Motor Release Arm ........cooivininivnnnsniins Dlsengnge m:l Puah l“mwmﬂ Through Full Travel
Allow landing gear to fall.

If left socket is not in clear position, place handle in right socket.
Extend handle and rotate forward until left socket is in clear position.

Extend handle and rotate FULL forward 1o 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.

RUAHET ...ooceirirrmsmsnsisssisssrsmsssssnssssmssssasssasssssssmnsssssssissnnsesss Filll Opposite to Direction of Rotation

** NOTE **

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

EMERGENCY DESCENT

1.} Oxygen System Failure:
o WARNING =

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

PIORBILERE ORI . cocinni s b s s e Full Forward - Increase rpm.
Landing Gear ...t s DOWD Under 150 mph (130 ki)
T R A R LR A oL S, ... Maintain Below 150 mph (130 kt)

** CAUTION **
A 2,000 to 3,000 ft/minute descent is adequate to enswer the emergency with minimal risk of
damage to the engines, and discomfort to the passengers.
Consider elevation of terrain on descent. Initiaie recovery procedure at 10,000 fi. MSL. or
2,000 it. AGL. as appropriate.

R P PSP e veennnsaserenes IICH

Adjust altitude and power setting as appropriate and continue flight to destination airport.
1.) 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 destrovs 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
ATRSPEEDS FOR SAFE OPERATION

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

¥ - Design Maneuvering Speed / Turbulent Air Penctration Speed - 162 mph 141 kt
Vurr - Final Approach o Lamlmg “ipee:d .95 mph B3kt
Vg - Flap Extension Speed ... T r— IEE mph 108 kt
Vio - Landing-Gear Dpennnn Spw.d e i e TR S, TR
V1o - Recommended ... ssisssbssssst st rieees 109 ph 108 kt
Vaea - Smg]tEngmeMJmmnmﬂnutmlSpmd - M mph 78kt
Vg - Never Exceed Speed ... L Sr—— 231} mph 200 ki
Vi - Rotation Speed {WE::m chrm ﬂf th] s URRSR—— | .| S
Vo - Stall Speed (Power Off - Full Flapuandﬁurl‘mdad} i GOmpPh  SOKE
V51 - Stall Speed (Power Off - Clean) ... s, JO M S5
Vs - Minimum Intentional Single Engi.m: Epcnd ssisisisiswmsnees 97 g B4 k8
¥x - Best Angle-of-Climb Speed (At Sea Level) ... a———— v R
Vxsi - Best Single Engine Angle-of-Climb Spud ik e S TRDE K3
Vy - Best Rate-of-Climb Speed (At Sea Level) .. IIEnq:nh 97 kt
Vyse - Best Single Engine Rate-of-Climb Epﬂhd . 105mph 91k
Best En Route Rate-of-Climb Speed .. s LD TSI
Demonstrated Crosswind {hmpmmnl R 2 ER. TR
NOISE ABATEMENT
Environmental concerns require that measures be taken to minimize the effect of airplane noise

around airporis or when operating near the ground. The following is a general guideline.

Many wirports 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

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.
(rther 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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L)

2.)

3)

4.)

FREFLIGHT CHECK
Cabin:

lgrutluu L U NSTSSUR TR PPTRTON 6 .\« 4§ , :
Landing G::ar S.ulu:mr OO OPOOPOPUUIRTRRY & s 1 | |
Fu:E Quantity Gﬂugt N e et e eennians: el Eadls Titide
Master Emtn:h DR ks T

Dx}rgm anl.{t}* {I[Eqﬂppni !md Ruqumd] SIPVPPPPTVINONY T. . T

WALK AROUND INSPECTION
EXIEHION ©oouucnieniicciisiieannssccreesennsnecenmssnsssess Check for Damage and Evidence of Fluid Leaks

Right Wing:

Control Surfaces .. sesssrmems e e s sssssssinss e WNECK fOF INterference
Wing Tip and ngntmn Ltghi et ., Check
Fuel Tanks . i Ehecl: El'.l]llplj-‘ ‘u"lsunll}r Ad-_!ust ami Sacm: Caps
Fuel Tankvmumdm-uﬂuwﬂram TR E e . Open
Tie Diown and Wheel Chock ... Eﬂm-:n-rl:
MR GOl B0 i iy me Inﬂmm 2-3/4in
P | P T o T I PR e E:]m:i I'nr Wear and Proper Inflation
Qil .. s s Check Level
Dip huak ar-rl Dtl lthapud:nn ﬂnw:r <ns bR AL B R S B S s nns | SECAIDE
Air Inlets .. . Clear
Propeller ... A R TR
Area Am:m:l Pmpnl]a . Clear of Debris

Nose Section:

Heater and "u’:mlmmg m: Tnln P e Pt NS e Elﬂ.’

Nose Gear Strut . Pmp:r l.nﬂntma: LEIM in
BRI o b i e s e O MR Ehm.:k I"m- Wu:ur and Proper Inflation

unwmg-

lihp Snnk an:l {}ﬂ lnapn:unn Enw.-r AR e e A b i g

Area Around Pmpeilu Elnm- of Debris
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WALK AROUND INSPECTION (Cont)
4.) Left Wing:(Cont.)

Cowling .. S LN L e d et - Secure
Fuel T-Emlrs Chﬁ:kﬂq:npi}r‘u’matly A:I;lmmu:l Secun:{hpa
Fuel Tank '\"ami. and ﬂuﬁﬂnw Drmm L i .. Dpen
Tie Down and Wheel Chock ..o s sssssssmsssasssns Rzmnw.-
Mu.mG:.arEh-m L ——— Pmperlnﬂmunlsum
D e s sereesnnane ChECk for Wear and Prnp:rlnﬂmﬂn
Stall Wa:mna Trmttn ‘hw:h Err e e TR .. Free
Pitot Head . " R ST e e e Cm-'-er Rﬂmvnd Hﬂie Clear
Wing Tip m;l Nﬂ.ﬂgnnun nght S A PR R R A e

5.) Fuselage and Empennage:

Daorsal Fm "u’mnianug Au' ]nh:t u Clear
Tie Down ... b A N PR A 4 e, TSRS

** WARNING ** In winter insure that all surfaces are free of ice, frost and snow,
PREFLIGHT CHECK FOR NIGHT OPERATION
If operation of mircraft extends into night:
Master Switch . R R R e AU 00 U VU N '
 Navigation nm:l anhng nghts R P b e A e it o | R

BEFORE STARTING ENGINES

Seats . Y T S RSB o R A S S oA it G G i e TRl
BElts A1 HAMOSS ..o..oooroooosss o quedma.djm
Fu-:i SEENETE wooiisiiimserseremsrmssnrmssssasass Dmm Samplc {5 Emnnds} lmi Chn:k E-u::h Tank
Aﬂnmﬁ Master {'D‘r Rachﬂsj o b D s - TR EYEE
Uenerator Swiiches {IFquppn& mﬂ: ﬂm-imrs'_l T RPTT LR TTIPIPRNTHN 1 -~ 4 K\
Air Vents, Heater and Defioster ... ieecessiresssnns sesssssssssesasssssnsans W— As Desired
Alternate Static Source {]f In.mlled} SR SN0 PSSP ¢ ...\

Controls .. R e R i e e A
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STARTING ENGINES WHEN COLD

Throttle .. T SU—— R
Fuel Flow M:‘[-:r HREE L AT AR TndmlﬂﬁgmelnwanmmuPrmadj

** CLEAK PROP»»

Magneto SWItthes ... s sesass e Om

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

TRPOME oy s peanasssns sk dsssrianssnsiereenstienness. PNl Forward - Open
Propeller Control ... FUlll Forward - Increase rpm
MIXTUIE ... i cveieiecsrsse st Pl Rich to Purge Lines - Then Idle Cut-Off

" CLEAR PROP **

T Iy - i e ecerrss
TAREOIMEIE- contirs o0 A A R e . Adjust
MIEXIUIE . ooccisiiiices resssssnsssnasas srsesmsasans e s dssi sesassassssspanmnnie - Advance E'rnwly In F ull Rich

STARTING EHGINES WHEN FLOODED

Frup:llur Ennlml R R SN e I-ull Fuml:rd In:rmm rpm
Master Switch .....c.cceciiiiinans P . . Cheek On
Mlxnmz B R e S S [:Il: Cut-Off

*= CLEAR PROP **
Mugnnta Switches ., - On

!u'l.ml.ur: i T i s b S s e sz et ﬂdvmm lu I-'ul! Rich

ilmmii
Starter manufacturers recommend that cranking periods be limited to thirty seconds with a two
minute rest between cranking periods. Longer eranking periods shorten the lifie of the starter.
Copyright: 1993 & 1996 Page 4-5




Alrcraft Publications Saction - 4
Piper Twin Comanche PA 30 Mormal Procediuns

STARTING WITH EXTERNAL POWER SOURCE
(For an aircraft that is equipped with an auxiliary power receptacle.,)

Master Switch ., N R B e W B i rressnees Check OFF
All Electrical Eqmmnm I ETTTIIITIII==~, Check Off

Initiate appropriate starting procedure.

Throttle(s) ... Bt e R SRS e e nmeisinsesnsss LLOWRESE Possible rpm

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

Wing Flap Et:ln:lur sesnstas st s e s s ssesssnisssssnees letiter "OFF" Position
Avionics Master (Or Ra:llua] R RRE AT EAE RS A AR S R Gk AR A RRasa A pansmnsattaret AT
Radio Transfer SWHEhES ... s misssssrmemmemmmeees £48 RiOQUired

Flight Instruments:

Artificial HOfDON ... Chock Brect and Sat
Rate-of-Climb Indicator .........coooeeeiiiiinrnnns ke .. Check Em:n
led Elemum Rm:lmg is Within hmﬂ;tahdc Limits

** NOTE ** If flight plan anticipates instrument meteorological conditions:
TAXIING

THIORIR .orns st B TR s ADDIY Slovily

SErING ..o e b et P b s R s p e pssss T sy s sernwssnssans e pnssgensansnsinnrasesss: NODNDRE

Copyright: 1993 & 1996 Page 4-6
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ENGINE RUN UP

Warm L]p e D SR AT S A 2 l;u 4 Mmutﬁ a.t Eﬂl!l l:u IZD‘IJ Ipm
Mltl-ll'ﬂ Cﬂ-ﬂiﬂilﬁ ------ LT LT R TR PhEpmamasddas T e e T L E PR PP PR LR Ehﬁk R’ﬂh

L1 ng CL]

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

Propeller Conteols ...civiiiin v i Check Full Forward - Increase rpm
G5 AR Rt S LT R AR LTI S0 e NI EAs v AN U MRB I CAATY UL (VPR EE A DT 14 4 1 e 1

T CAUTION ** Do not exceed 2200 rpm in & routing static test,
Propeller ... Cycle as Needed to Circulate (il and Operate Governor
Normal Drop - 300 to 400 rpm

LIEPOMAM s i i P o SN AR NS 53 A Y o 1000 to 1500 rpm
Propeller .......ovicennieme e ssrmnessssssssnsmsnsssnnsnsssnnsss S RPPY - - '

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

Mamifold Pressime ... i LA . 15mHg
I i e e L s Chﬂc;kLeft and Right

Maximum Drop - 175 rpm
Maximum Difference - 50 rpm

Repeat Procedure for Opposite Engine.
BEFORE TAKEOFF

Wing Flaps ... SﬂfmTﬂcmﬂ‘(Zmum Iiﬂegmesas Demredj
DI T cociiimspinssmmmsiisiviinsanassan s s Eﬁfnrl"ahﬁuﬂ‘[ﬂemru] Position for Most Operations)

Dircctional GYTO ......covimmmninasis T R == S S — - Set Heading

Engu:e ﬁ-nngu ............................................................................................................... MNormal

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

Throttles .. Gpcn Us:'mi a Smoaoth, S‘tﬁﬂd}' Movement
Accelerate ln "hf._ e R P BRSPS . 90 mph [TE k1)

** Establish Positive Rate of Climb **

E‘I‘Bkl‘.‘ﬂ TR PR e AR i s o
Climb Out ut Vy ... lll mph (97 k)

1.) Maximum Performance Climb:
POWET ... occcnnirisesmsminsrmsmanesssemsmsnss smrmsssmerissanssssmsemssrsssssisssssss FULL TP e and Maximom rpm
2.) Reduced Power Climb:
Full Power .. e s AU L L AL
Reduce Pml.'l:r tn {:hmh Entl:lug o 25-25

EmmunﬂhmhﬂBmEanMSpud ................................................... l]ﬂmph[]]jkt}

'SHORT FIELD TAKEOFF AND OBSTACLE CLEARANCE

BEBKEE .. ovnesesinrmmmsiorrivsspe s s i os P'url.ul in:r Eet‘-nre Brake Release
Releass hrakes 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 ... Back Pressure to Rotate to Climb Attitude
After breaking ground:

T 90 mph (78 kt)
Climb past obstacle.

ACCEIETAIE 10 Wu covonrersssssssrssnssssssonssnssnsuns sessass ssssmsassss bEERssEaesELERARSS ERERREEERERIAREL L 112 mph (97 kt)
Power _........ ceesnsnasasrmsrnnsssnsesnssie e 46 Required Above 1000 ft AGL
Continue Ei.u:nl:r ﬂt Hm‘l En Rm:h: Ep:nd asssmersras s e s nranmsers - S I IR 113 K1)

Copyright: 1993 & 1995 Page 4-8
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SOFT FIELD TAKEOFF

T B L L Eet for Takeoff

Cloimtenl WhBEL ... i it Full Buﬂ.'. Prmun: tn R:lutw: A,u-plan: Weight

** NOTE **
Once breakaway is achieved and taxi has begun, maintain airplane momentum o avoid becoming
bogged down in soggy terrain.
Accelerate until airplane breaks ground. Afier breaking ground:

Stay i in Ground Effect and Accelerate o 1’:.; cibsbirrssssrrersrarrresprrersrrrseenee. PO PR {78 ki)

** Establish Positive Rate of Climb **

Wit PP oociioiiisisimsaicainis oA A PR TRR SRR ST PRI RIRRCEUL ST . .1 o
DU s s snsiia crisssensnisssnesnsss 08 Required Above 1000 fit AGL
Continue Climb at Best En Route Epﬁ:d erressnrrssssmsnsrspsanessnsssnasnenennans 430 IR (113 ki)

l‘l‘”ﬂ“ii

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

Vyx imcreases approxamately 0.25 mph for each 1,004} 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 (Vi) ..o sesimrmresmserssssmaremmareessss 20 ph (78 k1)
Best Rate-of-Climb Speed (Vy) ...ccviimnnmmmmnommsmmimmmmnsssssias 112 mph (97 ki)
Best En Route Rate-of-Climb Speed ... rmmsssm s ressssreeness. 130-0ph (113 kt)
SR COBRIOIE . i Adjml With Ascent
Elactric: Foel PUmps .......vibmmsimmiin ﬂffat an:d Altltudu Check Fuel Flow
CAANL BRSO A Bt . Closed at Desired Altitude

** NOTE **
Best en route rate-of-climb speed decreases approximately 0.75 mph for each 1,00 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 eariching the
mixtures at high altitude wall result in engine roughness.

Copyright: 1993 & 1996 Fage 4-9
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Nomal Procedures
CRUISING

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

Power ..

Normal I'-!Iumlmn Cm:m Puwer u ............. 5 ;
Mixture Controls .........ccceie

.. Set Per Power Table in Section § (Performance)
e « 13 Percent
A.dJrJM In E.G I' Goge

R L e L e e LRy

Adjust to {0 degrees Fahrenheit rich of peak EGT at 75 % power.
Adjust to 50 degrees Fahrenheit rich of peak EGT al 65 % power.

“* WARNING **

Test and verify that fuel is flowing properly from all tanks.
Auxiliary/Tip fuel may be used only in level cruise flight. If aircraft is equipped with wing tip

tanks, use tip tank fuel first,

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

PAODONIIE i s i s

Fmpclil:r Ennlm]:-

rrasinvesssnnss. MIODELOT

SEEEEES 223 ¥ SiemmmErpy

DESCENT

..... eoreeeres 15 1017 in Hg

Aarspeed ..

Seats |
Belts m:l l-hmu.ﬂ

Electne Fuel Pumpa

Fuel Selectors ...........

Landing Gear SEILtOT ..........oooesrs oo

Trim Tab ..

Propeller Cnmh—-

Mu'nm:l Cylinder Head Tm;:ﬁam in Green
........ ersesemrrenennns EITCH With Descent

AFPROACH AND LANDING

PR A F R E A R R R A P S A T R N T P 000 0 e 8 e 8 o E.I'w.

lnbuma:l an Tunl-.'_-l

Duwu Um:ler 125 n::rﬂi or lﬂ! kt (Recommended)
. Cireen
ManLmHUui‘.r Imm;&mrﬂ? h{lh:ﬂmrrmdad}
. Open

E:t fm’ Laml:na

Mixture Controls. ..

GUMP CHECK oot

W ity s iy

ki TR L A R s R .. 2400 rpm
E.rmnh as Reguired
sosssreseassmsrsse 0 D]
. 95 mph (%3 ki)

=+ NOTE *+*

If erosswind compaonent is above 12 kts, use partial or no wing flaps and above normal spprosch

speed.

Copyright: 1993 & 1996
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SHORT FIELD LANDING

Airspeed o0 FIDAL ... iiinessinninimrsessissss seemnmssmasssssssssaseesss COGMMINGELe to 90 mph (78 ki)
AR R o PRSP TR TR Cnn}r Power Until Flare
Control Wheael ..........occcovene MMPM:WMMPIWWMIMMWLMEGW

TP O TR o o i R O o B Coordinate to 90 mph (78 kt)
RO i oo s o e ot Aot b e Wi .. Carry Power Until Flare
Wing Flaps ... Leave Eﬂemjed to Maximize Wing Lifi
Contral "i‘-"hul Eﬂ:l: Pressure to Relieve Airplane Weight
Brakes .ooviiveimmmmiisssines Lrqu: Fm.ld Enmhﬂum tu Eluw Alrplane, Minimum Braking Application

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

Propeller Conlrols ... ..l Filll Forwand - Incréase rpm
Coontrol Wheed .....cccmiimeimmiimimmanmninimsinasismma s Rotateto Climb Attitada

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

Climb Out at \-"1.- - R R B S s A 952 I !I I mph {97 kt)
Power .. A.s Raqmmd Hhmr: HH.H] ft AGL
Cmmlmbmﬂeﬂ&hmﬂpmd ........... T 130 mph (113 ki)

AFTER LANDING
{Clear of Runway)

Wing Flap Sﬂll:ﬂﬂr Cnnm“ﬂFF" Fu-mt.mn
Strobe Lights {lfluslnllad} R e i T,

Copyright; 1993 & 1996 Page 4-11
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ENGINE SHUTDOWN

Idfle wirnssisssap st ssesnsnsieasasnss. LG 8 Decided Decrease in CHT is Noted
Tune Ennm:. BATIO M HELLD . osinsseiiamsrsnspisssnmmansbbonspissinn MELT fn{FB;lm Elp:mlmn
Avionics Master {ﬂr Rﬂim] R R s R R A P Tt TR PR {IrFf
Throttles ........ U S S — Reduce to 1200 rpm
Ml Eminle e e i s i o Tl Cub O

= NOTE **

When operating in high ambient temperatures, engine shutdown by mixture alone may nol be
positive. Under these conditions, to shut down engines, depress throtile cut-off release bution on
the lefl side of the power quadrant and retard throttles fully aft.

PARKING AND MOORING

COEREO] WD ot cannsdsiinasini st i A ais i aina bk i s iaa ey st b nmssmisisnsiacrmnaiere: ORGP Restraint
Ol NI e S s b b e s e T T
Pitot Head . T U S S S SR ¢ - """
Cahin Fresh .H..n' ]nl:ts i L e S e S Sl Closed
b W I i e b e e i e BOCUIT
TROOEE, i sicssisdiismsnns SN T cesisessisisve LA00KDd
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SECTION 5 - PERFORMANCE

PA-30 * 3600 LBS GROSS WEIGHT
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Piper Twin Comanche PA 30 Portarmance

PERFORMANCE
PA-3(1 * 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 ICAOQ 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 unway surface on takeofT 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
coniain 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 charis.

L) Aireraft 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,

TakeofT WEIBHL ... e smsss s st st esmss sreses . 3400 Ibs

R D Y s it i b b R pirpeb bl Fop bR S P T T ‘il-’ithm hp]:lmvnd Limits

e P i e v s .. 84 US gal/504 Ibs
1.} TakeoiT:

Takeoff Conditions:

PUONEOIE AN oo i i e i it i sn MO B MESE.

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

Ground Run (Figure 5-06) .. s R R Rk a1
Total Distance to Clear a 50 ﬂ. ﬂhsta:lc {Fj.gurr: ﬁ-ﬂil'] bRy - covbrisiss B Ik
Accelerate-Stop Distance (Figure 5-08) ... e n—— SR———. ]}
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1)

4.)

%)

6.)

FLIGHT PLANNING EXAMPLE {Cont.)
Climb:

Average Rate of Climb {Flgum "i-[ﬂ} - 1200 min
Time @ Climb .. S b B e s A Y
Fuel Cmmunmw Ratn I_'Flg;uraa 5 ﬂﬂ- i E-M] lﬁ 5 gph.ﬂ'l 39.0 pph
Fuel Consumption ... A e bbb vl . L8 US gal/10.8 Ibs

Cruise:
Cruise Conditions:

Temperature ... 4L'I Dﬁgm::. }' [l.'IS Dﬁgreeﬁ C.)
Expected Hcadmr:d Enmpnumtl:'.n mes sisinerrrars INOHIE

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

TAS (And Ground Speed) (FIare S-12) wowooorr . 194 mph 169 ki
Time to Cruise .. . 165 min
Fuelﬂuumm.pnmﬁutﬂ?'guresj-m &.Suﬂ-l} l?lgphﬂﬂjjpph
Fuel Consumption ... . ——— . — 4? 3 US gal/283.8 Ibs

Descent:

Average Rate of Descent (Each Inch Decrease in MAP = lmfpm Dm:umam} 700 fi'min
Time to Descend . - 4.5 min

FuﬂCumpﬂmHﬂt{mej-ﬂlkﬁ-ﬂ'ﬂ ......................................... llﬂgph-‘ﬁﬁﬂpph
Fuel Consumption ... isissisi b sssnsnseess. Do LS gal/id. 8 The

Landing:
Landing Conditions:

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 Janding.

Landing Welght ...t rrmssrrssassssssassssssssasssssessassassesss | 100 158
Ciround Roll {FJ.ELIR! 5-15} e s Lk R e b i e, SR B
Total Distance 1o Clear a 50 ﬂ I‘Jl:natldn {Fg-mt 5 16] R e TRDD

Copyright: 1993 & 1996 Page 5-3



Aircraft Publications SEClon - 5
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FLIGHT PLANNING EXAMPLE (Cont.)
7.) Flight Summary:

Total Fuel Rﬂqul[‘ﬁd T —————— ‘HJ LTE gnmmms

FLIGHT PLANNING INFORMATION SUPPLEMENT

Takeoff and kanding performance is of primary interest in operating an aircraft because it defines
the runway length requirements. In addition to the imponance of proper piloting technigue, any
factor which affects the velocity or acceleration during the takeofT run will affect the takeofT
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:;
Drv Grass (Short - Less Than 5 in) 20% 20%
Dry Grass (Tall - Greater Than 3 in) 25% I0%
Wet Grass (Short) 25% 0%
Wet Grass (Tall) 0% 40%
Soft Ground or Deep Snow 23% + 25% +
B.) Runway Slope: (Each 2 Degrees) (Uphill) 10%  (Downhill) 10%
C.} Tailwind Component: (Equal to 10% of Liftoff Speed) 20% 20%

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

Nurmnerous variables prevent the precise measurement of the effects of runway surface on rolling
resistance. Figures related to runway surface are estimales, 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
snovw all increase rolling resistance and shorten landing roll, but no set figures are given for their
effceL
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ALTITUDE CONVERSION CHART

** NOTE **

Section - §

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

FOR USE WITH THE ACCOMPANYING PERFORMANCE CHARTS.

24000

[
o 8
TR |
L
o
)
E g
p B SR
=
T *
B | '
(4] | 1
B e = . —
o '__...-"' | 1 . I
N
—
" [ | bt
=41 -0 i 20 #0 Fal4) 104
TEMPERATURE - DEGREES E
40 30 20 10 0 o 20 w3
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CROSSWIND COMPONENT GRAPH

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

Windspeed: 20 Kt
Angle Between Wind Direction and Flight Path: 60 Degrees
Headwind Component: 10 Kt
Crosswind Component: 17 K1
0 m ] 1 < -
T AT T : ]
N , [l | [ P
& - I
j " HH ‘f% 7 o
BaaRnlmauss s s A
30— 30 < V. i
ST
| | X | N L
E il ! | B 'I ; |
= . I;/ L AN AN f‘( i
o 20 = :
o REBEE RS BN
E 1 : _i : . ;F _:-_. I\{. - .
o AT S q nE
& = AN 2 ﬁf.m*:“‘;%f
% T | I
5 UK A _
E r.'. | it L \ _: 1 ‘_F._;Bd“—— :
a] LA = I '
Z + 1 ! I fF il
% 1 . - I . _'.'if-
E Has - =
[ |
i . i _
TN ~ T t
10 = ' - H
ik ..\‘, N L
AN ; A
LYy | |
=y %4 NS
15 Tiad 11 a4l T l S 1ad
1A - T | I
20 Dﬁ" | ﬁ.__m I [ [
0 | 20 30 40
CROSSWIND COMPOMENT - KTS OR MPH
FIGURE 5-1B
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Piper Twin Comanche PA 30 Performance
AIRSPEED CALIBRATION
PRIMARY PITOT-STATIC SYSTEM STANDARD PITOT- STATIC HEAD
| I . .
- \L LT
170 4 i ]
|
E 7:/ ) — : : : ' !
O 1504 E ) L ! _\
S . .
: |2 | | |
! E &L & | == tii 7. I —
E w4 & —+—1+—1+—
%) i |
= L 14— . -
< i |
O L
E | l:.'.' ! iy
s B FLAPS RETRACTED
g O 120 — I 4+
z (= || |
— ; = L
91 - FLAPS FULLY EXTENDED \
Kile] | i ,‘] . . - =
L BT | : |
| " T = |
Sy &0 | .
| I I
5 MPH 0 4 MPH
DECREASE INCREASE

CORRECTION FOR CALIBRATED AIRSPEED

FIGURE 5-02
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PART THROTTLE FUEL CONSUMPTION
LYCOMING 10-120-B SERIES ENGINE COMPRESSION RATIO: 835 TO |
FUEL INJECTOR: BENDIX RSA-5ADI MINIMUM FUEL GRADE: 91/96
STANDARD SEA LEVEL CONDITIONS MIXTURE: AS NOTED
L1 m LE]

TO OBTAIN FUEL CONSUMPTION AT ALTITUDE, REFER TO ACCOMPANYING

ALTITUDE PERFORMANCE CURVE.
|3—..m. =
FLILL @CH [ IWTS
138157 GPH
|2
&L
EH
-
<L
m — | EEEEE—— —
g
o .
o !
= |
n |
<= |
Q :
o |
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18 TS - |
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: _ ‘
f H_ N | -
ﬁ_'___%_ﬁg ] ‘ |
:ﬂﬁ T T

50 &0 0 BO 90 100 110 120 130 140 150 160
ACTUAL BRAKE HORSEPOWER

FIGURE 5-03
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MIXTURE: BEST POWER

MINIMUM FUEL GRADE: 91/96

COMPRESSION RATIO: 85 TO 1

ALTITUDE PERFORMANCE CURVE

LYCOMING 10-320-B SERIES ENGINE
FUEL INJECTOR: BENDIX R5A-5AD]

Piper Twin Comanche PA 30
STANDARD ATMOSPHERE
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Piper Twin Comanche PA 30 Perfonmance
STALL SPEED
Vs
GROSS WEIGHT
STANDARD ATMOSPHERE POWER OFF
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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
RUNWAY SURFACE: PAVED, LEVEL, DRY
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TAKEOFF GROUND RUN DISTANCE

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

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

(Normally Aspirated Model Equipped With Tip Tanks — 3725 Lbs Gross Weight)
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ACCELERATE - STOP DISTANCE

(Normally Aspirated Model Equipped With Tip Tanks -- 3725 Lbs Gross Weight)
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MULTI-ENGINE RATE OF CLIMB

VS
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SINGLE-ENGINE RATE OF CLIMB

VS
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SINGLE-ENGINE RATE OF CLIMB

Vs

DENSITY ALTITUDE AND WEIGHT
(Normally Aspirated Model Equipped With Tip Tanks - 3725 Lbs Gross Weight)
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Vx AND Vy
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TRUE AIRSPEED

VS

DENSITY ALTITUDE
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RANGE PROFILE

INITIAL FUEL LOAD: AS SHOWN GEAR AND FLAPS RETRACTED

WEIGHT: 3600 POUNDS AT START MIXTURE: BEST ECONOMY CRUISE
** WARNING **

FIGLRES SHOWN IN THIS CHART GIVE NO CONSIDERATION TO WIND OE NAVIGATIONAL EREORS.
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GEAR AND FLAPS RETRACTED
MIXTURE: BEST ECONOMY CRUISE

ENDURANCE PROFILE
== WARNING **
FIGURES SHOWN IN THIS CHART GIVE MO CONSIDERATION TO WIND OR NAVIGATIONAL ERRORS.
ENDURANCE INCLUDES AN ALLOWANCE FOR FUEL USED IN START, TAXI, TAKEQOFF, CLIMB, AND
DESCENT PLUS 45 MINUTES RESERVE FUEL AT MAXIMUM ENDURANCE POWER (V).
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LANDING GROUND ROLL DISTANCE
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LANDING GROUND ROLL DISTANCE

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

WING FLAPS: 27 DEGREES MAXIMUM BRAKING EFFORT
RUNWAY SURFACE: PAVED, LEVEL, DRY APPROACH SPEED = 90 MPH [AS
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LANDING DISTANCE OVER A 50 FT OBSTACLE

WING FLAPS: 27 DEGREES MAXIMUM BRAKING EFFORT
RUNWAY SURFACE: PAVED, LEVEL, DRY APPROACH SPEED = 90 MPH 1AS
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LANDING DISTANCE OVER A 50 FT OBSTACLE

(Normally Aspirated Model Equipped With Tip Tanks ~ 3725 Lbs Gross Weight)
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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
Mexihility comes responsibility. The pilot must insure that the airplane is within the loading
envelope before takeoff,

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 chamcteristics. 17 the C.G. is
too far forward, it may be difficult to rotate for takeoff or flare for landing. Loading the airplane
s0 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 oo far aft, the sirplane 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 arc 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
gircraft logbook. The owner of the aireraft 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 of atrcrafl modifications
can affect the basic empty weight and center of gravity. The following procedure is used (o re-
determine the basic empty weight and C.G. location,

1.} Preparation:
Al E:neﬂninthmallim::hmkmiuthuquipmm!jstmmstamdinth:pmp:rm
in the airplane.
B.) memiwdhmmiﬂnuﬂ[meigniﬂmsmhmmpmdmhm
the airplane before weighing,
€.} De-fuel the airplane, then add the unusable fuel (6.0 gallons total, 3.0 galions wo 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.

1) Leveling:
A Wlﬂlﬁmahﬂmsmmh.hﬂmmhgmulmpimmm:fuuymmdﬂdpmiﬁm
B.) Level the airplane both laterally and Jongitudinally by defluting 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
}D—?ﬂzmdwﬂmng;imdjml]:velpuhﬂismsﬂwnmmmhimmmmcithurﬁﬂﬁuf
lhl:rightmarvdnﬂﬂmmjlhclﬂmﬂlﬂﬂpﬂiﬂillhehmmmmrumfmd
cabin bulkhead..

1) Weighing - Airplane Basic Empty Weight:
A) w&ghthnahphmhtﬁd:nnhudhﬁldingmmv:mﬂmmhmmﬁimdmm
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.

4)) Calculation - Busic 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. Amm = N(AYHRALYB) Inches
T

Where T=N+R+L
A=21.7 B=108.7
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