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\../ APPLICABILITY

Application of this handbook is limited to the specific Piper PA-32-
30 I model airplane designated by serial number on the face of the title page
of this handbook.

This handbook cannot be used for operational purposes unless kept in a
current status.

REVISIONS

The information compiled in the Pilot's Operating Handbook. with the
exception of the equipment list. will be kept currenr by revisions distributed
to the airplane owners. The equipment list was current at the time the air-
plane was licensed by the manufacturer and thereafter must be maintained
by the owner.

Revision material will consist of information necessary to update the
text of the present handbook and/or to add information to cover added
airplane equipment.

l. Revisions

Revisions will be distributed whenever necessary as complete page
replacements or additions and shall be inserted into the handbook in
accordance with the instructions given below:

l. Revision pages will replace only pages with the same page number.
2. Insert all additional pages in proper numerical order within each

section.
,3. Page numbers followed by a small letter shall be inserted in direct

sequence with the same common numbered page.

ll. ldentification of Revised Material

Revised text and illusrrations shall be indicated by a black vertical line
along the outside margin of the page. opposite revised, added or deleted
material. A line along the outside margin of the page opposite the page
number will indicate that an entire page was added.

REPORT: VB-1050
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Black lines will indicarc only current revisions with changes and
additions to or deletions of existing text and illustrations. Changes in
capitalization, spelling, punctuation or the physical location of material on a
page will not be idcntified.

ORIGINAL PAGES ISSUED

The original pages issued for this handbook prior to revision are given
below:

Title,ii through vii, I-l through l-22,2-l through 2-10, 3-l through 3-15,
tl-l through +26,5-l through 5-36, 6-l through G58, 7-l through 7-30, 8-l
through 8-17,9-l through 9-20, l0-l through l0-2.
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PILOTS OPERATING HANDBOOK LOG OF REVISIONS

Current Revisions to the PA-32-301 , Saratoga Pilot's Operating
Handbook. REPORT: VB-I060 issued January 9, 1980.

Revision
Number and

Code

Rev. I

(PR800404)

Rev. 2
(PR800606)

Rev. 3
(PR80r003)

FAA Approval
Signature and

Date

q & F-,r..,
Ward Evans
April4, 1980

LJ*.l 6r^>
Ward Evans
June 6, 1980

Revised
Pages

Description of Revision

24
2-9
4-15
4-17
4-26
5-20
5-25
6-i
6-6
6-r0
6-23
6-24

l4
2-2
2-3

642
9-i
9-2t
thru
940

9-i
9-21
thru
9-40

Revised info.
Added info.
Added supplements 6, 7,
and 8.

Revised para. 1.7 (c).
Revised para. 2.7 (g).
Revised para. 2.7 g; Relocated
para.2.9 to pg. 2-3.
Added para.2.9 from pg. 2-3.
Revised placard.
Revised info.
Revised para. 4.13 (b).
Revised para. 4.37.
Revised example in fig. 5-19.
Revised fig. 5-27.
Revised Table of Contents.
Revised fig. 6-6.
Revised para. 6.9 (f).
Revised item 33.
Added new items 49 and 50.

Revised pg. no
Relocated info,

REPORT: VB.r060
Y



Revised
Pages

Description of Revision

Relocated items I05 and 107 to
pg.6-29: added new item 103 b.
Added items 105 and 107 from
pg.6-28.
Revised item I19.
Revised items l2l and 125.

Relocated items to pg. 6-35:
added new items 143 thru 147:
renumbered items.
Added items from pg.6-34:
renumbered items.
Added new items 217 and 219.
Added pg.: added new items
221 thru 229.
Added pg.: added new items
231 thru 241.
Renumbered items.

Renumbered itemst added new
items 285 and 287.
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items 295 and 299.
Renumbered items.

Renumbered items: added new
item 334.
Renumbered items.

Relocated items to pg. 6-58:
added new items 389 thru 397

642
642a

642b

6-28

6-29

6-35

6-48

6-3 r

6-32
6-34

643
thru
646
647

649
thru
6-5 r

6-52

6-53
thru
6-56
6-57
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Rev. 3
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(cont)

AA Approval
Signature and

Date
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Ward Evans
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Pages
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para. 8.21 (b).
Added pB.; added para. 8.21 (c)
and (d) from pg. 8-12.
Revised item.
Added Supplements 9 thru I l.
Revised Section 5 of
Supplement l.
Revised Section a (8) a. and b.
of Supplement 3.
Added pgs.; added
Supplement 9 (Century 2l
Autopilot lnstallation).
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Supplement l0 (Century 4l
Autopilot Installation).
Added pgs.; added
Supplement I I (Piper Control
Wheel Clock Installation).

8-l 2a

8-l2b
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9-i
9-5
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'7-14
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Rev. 4
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3-i
3-4
3-5

3-6
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3-7
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G27
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G32

G32b
G4l
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Revised Table of Contents.
Relocated info. from pg. -i-5.
Moved info. to pg. 3-4:
changed title and revised
procedure: added procedure.
Continued procedure; mol'ed
info. to pC. 3-7.
Relocated info. from pg. 3-6.
Revised and retitled para.
3.23.
Added para. 3.24: moved
para.3.27 and 3.29 to pg. -1-15
Relocated para. 3.27 and -1.29:
moved info. to pg. 3-16.
Added page; relocated info.
from pg. 3-15.
Revised item 13.

Revised item 97.
Revised items 99. l0l and l0-1.
Typo correction.
Moved item ll9c to pg. G32.
Relocated and revised item
ll9c; moved items l2-3. 125
and 127 to pg. 6-32a.
Added page; relocated items
123. 125 and 127 from pg.
6-32.
New page.
Added item 198.
Added item 270: moved item
275 to pE. 6-47.
Relocated item 275 from pg.
G46; revised item 287; moved
item 291 to pg. 6-48.
Relocated item 29 I from pg.
G47: moved items 299 and
301 to pg. G49.
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Revised para. 7.15; relocated
info. from pg.7-13.
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added note.
Revised Figure 7-13.
Revised para. 7 .15 cont.
Revised para. 7 .19.
Revised para. 8.23.
Revised Sec. 2 (c).
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Revised procedure.
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SECTION I

GENERAL

This Pilot's Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be

furnishid to iilJ pilot by cAn r. It also contains supplemental data I
supplied by the airplane manufacturer.

This handbook is not designed as a substitute for adequate and
competent flight instruction, knowledge of current airworthiness directives,
applicable federal air regulations or advisory circulars. It is not intended to
be a guide for basic flight instruction or a training manual and should not be

used for operational purposes unless kept in a current status.

Assurance that the airplane is in an airworthy condition is the
responsibility of the owner. The pilot in command is responsible for
determining that the airplane is safe for flight. The pilot is also responsible
for remaining within the operating limitations as outlined by the instrument
markings, placards, and this handbook.

Although the arrangement of this handbook is intended to increase its
in-flight capabilities, it should not be used solely as an occasional operating-
reference. The pilot should study the entire handbook to familiarize himself
with the limitations, performance, procedures and operational handling
characteristics of the airplane before flight.

The handbook has been divided into numbered (arabic) sections each

provided with a "finger-tip" tab divider for quick reference. The limitations
ind emergency procedures have been placed ahead of the normal
procedures, performance and other sections to provide easier access to
information that may be required in flight. The "Emergency Procedures"
Section has been furnished with a red tab divider to present an instant
reference to the section. Provisions for expansion of the handbook have

been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being intentionally left blank.

I.I INTRODUCTION

ISSUED: JANUARY 9, 1980
REVISED: AUGUST 4,1982

REPORT: VB-1050
t-l
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Wing Area (sq. ft.)
Min. Turning Radius (ft.)
(from pivot point to wingtip)

r78.3

34.0

.1

.1

t-0"

REPORT: Vlrffio
l-2

36'2"

r

2t'

THREE VIEW
Figure l-l

r

ISSUED: JANUARY 9, 1980
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I.3 ENGINE

2 BLADE PROPELLER
(a) Number of Engines
(b) Engine Manufacturer
(c) Engine Model Number

(d) Rated Horsepower
(e) Rated Speed (rpm)

(0 Bore (inches)
(g) Stroke (inches)
(h) Displacement (cubic inches)
(i) Compression Ratio
0) Engine Type

3 BLADE PROPELLER
(a) Number of Engines
(b) Engine Manufacturer
(c) Engine Model Number
(d) Rated Horsepower
(e) Rated Speed (rpm)
(0 Bore (inches)
(g) Stroke (inches)
(h) Displacement (cubic inches)
(i) Compression Ratio
0) Engine Type

5.t25
4.375
54t.5
8.7: I

Six Cylinder, Direct Drive,
Horizontally Opposed, Air

Cooled, Fuel Injected

I

Lycoming
to-540-KlG5

300
2700

5.125
4.375
541.5
8.7: I

Six Cylinder, Direct Drive,
H orizontally Opposed, Air

Cooled, Fuel lnjected

REPORT: VB.r060
l-3

Max. Cont
Power

294
2600

I
Lycoming

ro-540-K rG5

T. O. Power-
5 Min. Limit

300
2700

\-/

ISSUED: JANUARY 9, l9t0
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r.5 PROPELLER

2 BLADE PROPELLER
(a) Number of Propellers
(b) Propeller Manufacturer
(c) Blade Model
(d) Number of Blades
(e) Hub Model
(f) Propeller Diameter (inches)

(l) Minimum
(2) Maximum

(g) Propeller Type

Ast-eor PRoPELLER
[; NumUer of Propellers
(b) Propeller Manufacturer
(c) Blade Model
(d) Number of Blades
(e) Hub Model
(0 Propeller Diameter (inches)

(l) Minimum
(2) Maximum

(g) Propeller Type

I.7 FUEL

AVGAS ONLY

(a) Fuel Capacity (U.S. gal.) (total)
(b) Usable Fuel (U.S. gal.) (total)
(c) Fuel

(l) Minimum Grade

(2) Alternate Fuels

REPORT: YB-1050
14

I

Hartzell
F8475D4

2

HC-C2Y(K,R)-l( )F

78.5
80

Constant Speed,
Hyd raulically Actuated

I

Hartzell
F7663R-0

3

HC-C3YR-r( )F

76.1
78

Constant Speed.
Hydraulically Actuated

t07
t02

l(X) Green or l00LL
Blue Aviation Grade

Refer to latest revision of
Lycoming Service
lnstruction 1070.

ISSUED: JANUARY 9, lgEll
REYISED: SEPTEMBER 17, f984
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1.9 oIL

(a) Oil Capacity (U.S. quarts)
(b) Oil Specification

(c) Oil Viscosity per Average
Ambient Temp. for Starting

(l) Above 60oF
(2) 30'F to 90oF
(3) 0o to 70oF
(4) Below l0'F

I.II MAXIMUM WEIGHTS

(a) Maximum Takeoff Weight (lbs.)
(b) Maximum Landing Weight (lbs.)
(c) Maximum Ramp Weight

(d) Maximum Weights in Baggage
Compartments

ISSUED: JANUARY 9, 1980
REYISED: JULY 31, l9tl

t2
Refer to latest issue of

Lycoming Service
Instruction 1014.

MULTI
40 or 50

40
40 or 20W-30

20w-30

3600
3600
36t5
AFT

S NGLE
50
40
30
20

\-/
FORWARD

100 r00

I.T3 STANDARD AIRPLANE WEIGHTS

Refer to Figure 6-5 for the Standard Empty Weight and the Useful
Load.

REPORT: VB-1050
l-5
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r.15 DAGGAGE SPACE

(a) Compartment Volume (cubic feet)
(b) Entry Width (inches)
(c) Entry Height (inches)

r.I7 SPECIFIC LOADINGS

(a) Wing Loading (lbs. per sq. ft.)
(b) Power Loading (lbs. pcr hp)

REPORT: Vll060
t-6

20.2
t2.0

FORWARD
8.0

r6.0
22.0

AFT
17.3
48.0
26.0

A

A

ISSUED: JANUARY 9' l9t0

.1
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I.I9 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

The following definitions are of symbols, abbreviations and
terminology used throughout the handbook and those which may be of
added operational significance to the pilot.

(a) General Airspeed Terminology and Symbols

CAS Calibrated Airspeed means the indicated
speed of an aircraft, corrected for position
and instrument error. Calibrated airspeed
is equal to true airspeed in standard
atmosphere at sea level.

KCAS

GS

KIAS

M

TAS

Vn

Vru

ISSUED: JANUARY 9, 1980
REVISED: DECEMBER 11, l9tl

Calibrated Airspeed expressed in "Knots."

Ground Speed is the speed of an airplane
relative to the ground.

lndicated Airpseed is the speed of an
aircraft as shown on the airspeed indicator
when corrected for instrument error. IAS
values published in this handbook assume
zero instrument error.

lndicated Airspeed expressed in "Knots."

Mach number is the ratio of true airspeed
to the speed of sound.

True Airspeed is the airspeed of an air-
plane relative to undisturbed air which is

the CAS corrected for altitude ,

temperature and compressibility.

Maneuvering Speed is the maximum
speed at which application of full available
aerodynamic control will not overstress
the airplane.

Maximum Flap Extended Speed is
the highest speed permissible with wing
flaps in a prescribed extended position.

REPORT: VFl060
l-7

IAS

\-/

\-/
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PA.32.30I, SARATOGA

Vlr

Vlo

VNr/ M Ne

Vro

Vs

Vso

Vx

Vv

REPORT: VB-1060
l-t

Maximum Landing Gear Extended Speed
is the maximum speed at which an aircraft
can be safely flown with the landing gear
extended.

Maximum Landing Gear Operating Speed
is the maximum speed at which the landing
gear can be safely extended or retracted.

Never Exceed Speed or Mach Number is
the speed limit that may not be exceeded at
any time.

Maximum Structural Cruising Speed is the
speed that should not be exceeded except in
smooth air and then only with caution.

Stalling Speed or the minimum steady
flight speed at which the airplane is
controllable.

Stalling Speed or the minimum steady
flight speed at which the airplane is

controllable in the landing configuration.

Best Angle-of{limb Speed is the airspeed
which delivers the greatest gain of altitude
in the shortest possible horizontal distance.

Best Rate-of-Climb Speed is the airspeed
which delivers the greatest gain in altitude
in the shortest possible time.

A

ISSUED: JANUARY 9, l9t0
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\\ rntl

IssL t.l): JA\t \R\' 9. lgttl,
RU\ lSt-D: O( I'OBI.R 7. l9tt.r

Inlclnltionul Stlnd:rrtl Alnrosphcrc in
u hich t lrc air is a tlrr pcrlce t ga:r. tlrc
lcnrpcralurc lt sca lcrcl is l5o ('clsius(59"
l-ahrcnhcit ). thc prcssurc ilt sca lcrcl is
19.91 inchcs tlg (101.1.2 nrb): lhc
tcnlpclltrrrc gradicnt lrom sca lcrcl to thc
:rltitrrtlc irt rrhieh tllc tcnrpcraturc is-56.5o
(' (-69.7'lr) is -0.0t)l9f"C (-0.00J5(16"lj)
pcr lrltrt artd /cr() aborc that altitutlc.

Orrtsidc .\ir l cnrpcratr-rrc is thc lrcc air
\tlrtir: lcurpcraturc. obtaincd citlrcr lrom
r nl Iiglrt icnrpclat r.rrc ind ications or grou nd
lulcic()r'()l()gical s()urccs. adjustcd l'or
instlrrrrtcrtt crr()r and conrprcssibilitv
cllr'cir.

lhc nr.rnrbcr actuallv rcad ll-onr an
lult irttctcr u hcrt thc baronrcllic subscalc h:rs
hecrr sct ttr 19 92 inclrcs ol'nlcrcru'\ ( l0I.1.2
ntilihars). .

..\ It i t tttlc.rttcltsu rctl l t'rfnr sta nda r'(! rr::t-ler cI
plc\\r.lle (19.92 irl llgt b1 il pr.ss(rrc or
halonrctric ultinrctcr'. lt is thc indicatcd
plcssr.rlc aItittrtlc cr',rrcctcd lrlr posit ion arttl
inrtrtrrr.rcrtt crror'. ln tlris hirntlhook.
:rltirtrctcl ittstrtt nrcttl cn()rs arc ll\\ulltc(l l()
trc z ct-tl.

\etrral .rtlll()\pllcric prcssurc irt licld
eletirltott.

I lre u rrrtl \cl()crtrc\ rcc()r(lcd as raliahlc:
on the elur ltr ol tlris handl'l<lok arc to bc
Lrrttlcrst,rttrl il:\ tllc ltcadrrintl tlr tailuintl
!,)lDp()nrnt\ ol tlrc |CpoItctl rr intls.

Rl.POR.l': VB-1060
l-9

(h) l\lctcorolosicitl

ls^

o\l

Iclrttirttrlogr

Indicittcd l'tcssttrc
.\ltrtudc

l) r'cs: rr lr ..\ lt it rr dc

)lilLl()ll l)lcr:ttlc

\-/
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(c) Power Terminology

Takeoff Power

Maximum Con-
tinuous Power

Maximum Climb
Power

Maximum Cruise
Power

Demonstratcd
Crosswind
Velocity

Accclcrate-Stop
Distancc

Route Scgmcnt

Maximunr powct'pcrnrissiblc lirr takcol'1 .

Maximum powcr pcrnrissiblc corrtin-
uously duling llight.

Maximunr powcr pclrnissihlc during
clirnb.

Maxinrunr p()wcr pcrnrissihlc dtrlirrg
cru rsc.

-l'hc 
dcnrrlnsl ratc(l cr'oss\r'ind r clocitv is tlrc

Icloe itr ol tltc cr'()s\\\ irrtl corrrport..rrt lilr'
whiclr atlcquitlc c()nt t ()l ol l Irc ilirplarrc
drrrirrg takcoll' and larrtlirrg uirs lctturllv
dcrno nst r:r tctl tl uli ng ccrt i l'ic:t t i()n tcsls.

'l'hc 
cl istancc rcquirccl ro trccclcr':rlc an air-

planc to a spccilictl spccd trrrd. ussunting
liriltrrc ol an cnginc irt tlrc irrsturrl th:rt spccd
is ilttaincd. lo hr-ing thc airplarrc t() il st()p.

A pirrt rll a lorrlc. l:ach cntl ol that pat't is
iclcntil'icd b1,: (l) a gcograplric:rl localion:
or (2) a point:rt r.l'hiclr a tlcl'initc lirtlio lir
c:rtt be cstahlishcd.

lSStiED: JANt'AR\' 9. t9E0
Rl,lYlSllD: 0('TOllllR 7. I9tl3

,^

(d) Engine lnstrumcnts

EGT Cauge Exhausl (iirs Icnrpcrlturc (iarrgc

(e) Airplanc Pcrlbrmancc and Flight l)lrrnnirrg Icrurirrologv

Climb (iradicnt -l'hc dcrtronsllatctl nrlio ol tlrc eltirrrgc in
hcight durirrg ir portiolr ol tr clirrrb. to llrc
horiztlrrtal disttrrrcc tlurcrsctl in tlrc strnrc
tinrc intcrval.

REPORT: VB-1060
r-10



PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

SECTION I
GENERAL

(0 Weight and Balance Terminology

Reference Datum An imaginary vertical plane from which all
horizontal distances are measured for
balance purposes.

Station A location along the airplane fuselage
usually given in terms of distance from the
reference datum.

Arm The horizontal distance from the rcference
datum to the center of gravity (C.G.) of an
item.

Moment The product of the weight of an item
multiplied by its arm. (Moment divided by
a constant is used to simplify balance
calculations by reducing the number of
digits.;

Center of Gravity
(c.G.)

C.G. Arm

C.G. Limits

Usable Fuel

Unusable Fuel

Standard Empty
Weight

The point at which an airplane would
balance if suspended. lts distance from the
reference datum is found by dividing the
total moment by the total weight of the
airplane.

The arm obtained by adding the airplane's
individual moments and dividing the sum
by the total weight.

The extreme center of gravity locations
within which the airplane must be operated
at a given weight.

Fuel available for flight planning.

Fuel remaining after a runout test has been
completed in accordance with govern-
mental regulations.

Weight of a standard airplane including
unusable fuel, full operating fluids and full
oil.

REPORT: VD.llm
l-lt

ISSUED: JANUARY 9, 19t0
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PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

-Basic Empty
Weight

Payload

Useful Load

Maximum Ramp
Weight

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

Starrdard empty weight plus optional
equipment.

Weight of occupants, cargo and baggage.

Difference between takeoff weight, or
ramp weight if applicable, and basicempty
weight.

Maximum weight approved for ground
maneuver. (lt includes weight of start, taxi
aud run up fuel.)

Maximum Weight approved for the start
of the takeoff run.

Maximum weight approved for the landing
touchdown.

Maximum weight exclusive of usable fuel

^

A

REPORT: Vll050
t-t2

ISSUED: JANUARY 9, l9t0
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SECTION 2

LII,IITATIONS

2.I GENERAL

This section provides the 'FAA Approved" operating limitations,
instrument markings, color coding and basic placards neccssary for
operation of the airplane and its system.

Limitations associated with those optional systems and equipmcnt
which require handbook supplements can be found in Section 9
(Supplemens).

2.3 AIRSPEED LIMITATIONS

SPEED KIAS KCAS

Never Exceed Speed (VNE) - Do not ex-
cecd this speed in any operation.

Maximum Structural Cruising Speed
(Vxo) - Do not exceed this spced
exoept in smooth air and then only
with caution.

Design Maneuvering Speed (Vn) - Do
not make full or abrupt control move-
ments above this speed.

At 3600 LBS. G.W.
Ar 2225 LBS. G.W.

197 It9

t54 150

B4
104

t32
r03

REPORT: VDlll5o
2-l

CAUTION

Maneuvering speed decreases at lighter weight
as the effects of aerodynamic forces become
more pronounced. Linear interpolation may be
used for intermediate gross weights.
Maneuvering speed should not be exceeded
while operating in rough air.

\-/

ISSUED: JANUARY 9, fgm



SECTION 2
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PIPER AIRCRAFT CORPORATION
PA-32-30t, SARATOGA

SPEED

Maximum Flaps Extended Speed
(Vrs) - Do not exceed this speed
with flaps extended.

2.5 AIRSPEED INDICATOR MARKINGS

MARKING

Red Radial Line (Never Exceed)

Yellow Arc (Caution Range - Smooth
Air Only)

Green Arc (Normal Operating Range)

White Arc (Flap Down)

2"7 PIOWER PLANT LIMITATIONS

2 BLADE PROPELLER
(a) Number of Engines
(b) Engine Manufacturer
(c) Engine Model No.

(d) Engine Operating Limits

(l) Maximum Honepower
(2) Maximum Engine Speed (RPM)
(3) Maximum Oil Temperature (oF)

(e) Oil Pressure
Minimum (red line)
Maximum (red line)

(0 Fuel Flow/ Pressure
Maximum (red line)

G) Fuel (minimum grade)

O) Number of Propellers
(i) Propeller Manufacturer

REPIORT: Y}TO6O
n2

KIAS KCAS

lt2 109

IAS

t97 KTS

154 KTS to 197 KTS

62 KTS tO I54 KTS

58 KTS tO I 12 KTS

I
Lycoming

ro-54G,KlG5

Max. Cont. T.O. Power-
Power 5 Min. Limit
294 300

2600 270,J
245 245

25 PSI
100 Psr

35 eallhr; 14 PSI
Ifl) or I00LL

Aviation Grade
I

HartzcU

ISSIJED: JANUARY 9, Int
REYISED: OCTOBER 3" !ffO

n

^

n
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SECTION 2
LIMITATIONS

\-/

\-/

0) Propeller Hub and Blade Model

(k) Propeller Diameter (inches)
Minimum
Maximum

0) Blade Angle Limits
Low Pitch Stop
High Pitch Stop

f)r.oor PRoPELLER
{a1 NumUer of Engines

(b) Engine Manufacturer
(c) Engine Model No.
(d) Engine Operating Limits

(l) Maximum Horsepower
(2) Maximum Rotation Speed (RPM)
(3) Maximum Oil Temperature (oF)

(e) Oil Pressure
Minimum (red line)
Maximum (red line)

(0 Fuel Flow/ Pressure
Maximum (red line)

(g) Fuel (minimum grade)

(h) Number of Propellers
(D Propeller Manufacturer
(j) Propeller Hub and Blade Model

(k) Propeller Diameter (inches)
Minimum
Maximum

(l) Blade Angle Limits
Low Pitch Stop
High Pitch Stop

ISSUED: JANUARY 9, f9t0
REVISED: AUGUST 4,19t2

Hc-c2Y(KR)-r( )F I
Ft475D4

78.5
80

13.5" + 0.2o
34o + lo

I
Lycoming

rG540-Klcs

27oiJ

25 PSI
r00 Psr

35 gal/hr; 14 PSI
100 Green or l00LL

Blue Aviation Grade
I

Hartzell
HC-C3YR-r( )F

F7663R{

12.40 + 0.2o
32.0" + l.0o

REPORT: Vll060
2-3

300

245

76
78

\-/
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PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

2.9 FOWER PLANT INSTRUMENT MARKINGS

(a) Tachometer
(l) 2 Blade Propeller

Green Arc (Normal Operating Range)
Yellow Arc (5 Minute Limit)
Red Line (Takeoff Power)

(2) 3 Blade Propeller
Groen Arc(Normal Operating Range)
Red Line

O) Oil Temperature
Green Arc (Normal Operating Range)
Red Line (Maximum)

(c) Oil Pressure
Green Arc (Normal Operating Range)
Yellow Arc (Caution Range ) (ldle)
Yellow Arc (Caution Range)
(Start and Warm Up)
Red Line (Minimum)
Red Line (Maximum)

(d) Fuel Flow/Pressure
Green Arc (Normal Operating Range)
Red Line (Maximum)

^500 to 2600 RPM
2600 to 2700 RPM

27OO RPM

5fi) to 2700 RPM
27OO RPM

75o to 245"F
2450F

60 PSI to 90 PSI
25 PSI to 60 PSI

90 PSI to 100 PSI
25 PSI

r00 Pst

0 gal/hr. to 34.9 gallhr.
35 gal/hr.; 14 PSI

2.U WEIGHT LIMITS

(a) Maximum Takeoff Weight
(b) Maximum Ramp Weight
(c) Maximum Baggage (l00lbs.

each compartment)

REPORT: VBl060
2-4

NOTE

Refer to Section 5 (Performance) for
maximum weight as limited by performance.

3600 LBS.
36r5 LBS.

200 LBS.

ISSUED: JANUARY 9, l9t0
REVISED: OCTOBER 3' l9t0
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PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

SECTION 2
LIMITATIONS

2.13 CENTER OF GRAVITY LTMITS

Weight Fonlard Limit
Pounds Inches Aft of Datum

Rearward Limit
lnches Aft of Datum\-/

\-/

90.0
83.5
78.0

95.0
95.0
95.0

3600
3200

2400 (and less)

NOTES

Straight line variation between points given.

The datum used is 78.4inches ahead of the wing
leading edge at the intersection of the
untapered and inboard tapered seciton.

It is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
loaded. See Section 6 (Weightand Balance)for
proper loading instructions.

2.I5 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

2.I7 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum) 3.8 G
(b) Negative Load Factor (Maximum) No inverted maneuvers

approved
(c) Positive Load Factor - Flaps Down (Maximum) 2.0 G
(d) Negative Load Factor - Flaps Down (Maximum) No inverted

maneuvers approved

REPORT: Vlrffi0
2_5

\-/

ISSUED: JANUARY 9, l9t0
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LIMITATIONS

PIPER AIRCRAFT CORPORATION
PA-32-30t, SARATOGA

2.I9 TYPES OF OPERATIONS

Thc airplanc rl ?pppved for the lr_ltowing operations when equipped in a1
accordance with FAR 9l or FAR 135.

(a) Day v.F.R.
@) Night v.F.R.
(c) Day I.F.R.
(d) Nisht t.F.R.
(e) Non icing

2.21 FUEL LIMITATIONS

(a) Total Capacity IO7 U.S. GAL.
(b) Unusable Fuel 5 U.S. GAL.

The unusable fuel for this airplane has been determined as 2.5
gallons in each wing in critical flight attitudes (2.5 gallons is the
total per side, each side having two interconnected tanks).

(c) Usable Fuel. . IO2 U.S. GAL.
The usable fuel in this airplane has been determined as 5l gallons in
each wing (51 gallons is the total per side, each side having two
interconnected tanks).

2.23 NOISE LEVEL

The corrected noise level of this aircraft is 76.7d B(A) for two bladed
propeller installations and 77.5d B(A) for three bladed propeller instal-
lations.

No determination has been made by the Federal Aviation
Administration that the noise levels of this airplanc are or should be
acceptable or unacceptable for operation at, into, or out of, any airport.

The above statement notwithstanding the noise level stated above has
been verified by and approved by the Federal Aviation Administration in
noise level test flights conducted in accordance with F.A.R. 35, Noise
Standards - Aircraft Type and Airworthiness Ccrtification. This aircraft
model is in compliance with all F.A.R. 36 noise standards applicable to this
typ€.

REPORT: VDr060
2.6

ISSUED: JANUARY 9, l9t0
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SECTION 2
LIMITATIONS

\-/

\-/

2.25 FLIGHT WITH REAR CABIN DOOR OR REAR CABINDOOR
AND CARGO DOOR REMOVED

The following limitations must be observed in the operation of this
airplane with the rear cabin door or the rear cabin door and cargo door
removed:

(a) The airplane may be flown with the rear cabin door or rear cabin
door and cargo door removed. Flight with the front door removed
is not approved.

(b) Maximum speed - 147 KIAS
(c) No smoking
(d) All loose articles must be tied down and stowed.
(e) Jumper's static lines must be kept free of pilot's control and

control surfaces.
(f) Operation approved VFR flight conditions only.

REPORT: vBlll60
L7

\-/

ISSUED: JANUARY 9, f9m
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LIMITATIONS

PIPEB AINCTATT COBFONATION
PA.3&311, SAnATOGA

2.r7 DI/ICAnDS

In full vicry of thc pilot:

THIS ATR,PLANE MUST BE OPERATED AS A
NORMAL CATEGORY AIRPLANE IN COM-
PLIANCE WITH THE OPERATING LIMITATIONS
STATED IN THE FORM OF PLACARDS,
MAR,KINGS AND MANUALS. NO ACROBATIC
MANEUVERS INCLUDING SPINS, APPROVED.

THIS AIRCRAFT APPROVED FOR V.F.R., I.F.R.,
DAY AND NIGHT NON.ICING FLIGHT WHEN
EQUTPPED rN ACCORDANCE WrTH FAR 9r OR
FAR I35.

In full vicw of thc pilot" the following takeoff and landing chcck lists
will bc instdlcd:

TAKEOFF CHECK LIST

A

Frrcl on Propcr TanI
Electric Fucl hrmp On
Enginc GaScs Chcckcd
Altcrnatc Air Cloacd
Scat Backs Ercct
Mixture sa
Propellcr Set

Fuel on Propcr Tank
Scat Backs Ercct
Fasten Bclts/Harness
Ebctric Fuel Pump - Ott

LANDING CHECK LIST

Fasten Bclts/Harness
Flaps Set
Trim Tab Set
Controls Free
Doon Latched
Air Conditioner Off

Mixturt - Rich
Propcllcr - Sct
Flaps Set (White Arc)
Air Conditioner Off

Thc 'AIR CONDITIONER OFF- itcm in the above takeoff and
landing chcck licts is mandatory for air conditioned aircraft only.

BEDIOBT: VDI.6]
,rt

IStll,IED: JANUARY 9, f900



PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

SECTION 2
LIMITATIONS
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\-/

On the instrument panel in full view of the pilot:

Vr 134 KIAS at 3600 LBS.
(See A.F.M.)

On the instrument panel in futl view of the pilot:

DEMO X-WIND 17 KTS

ln full view of the pilot: (For operations with the rear door removed)

FOR FLIGHT WITH THE DOOR
REMOVED, SEE THE LIMITATIONS
AND PROCEDURES SECTIONS OF THE
AIRPLANE FLIGHT MANUAL.

Adjacent to upper door latch (front and rear doors):

ENGAGE LATCH BEFORE FLIGHT

In full view of the pilot:

WARNING

TURN OFF STROBE LIGHTS WHEN IN
CLOSE PROXIMITY TO GROUND OR
DURING FLIGHT THROUGH CLOUD,
FOG OR HAZE.

In full view of the pilot, in the area of the air conditioner controls when
the air condtioner is installed:

WARNING - AIR CONDITIONER MUST
BE OFF TO INSURE NORMAL TAKEOFF
CLIMB PERFORMANCE.

ISSUED: JANUARY 9, l9t0
REVISED: OCTOBER 3, l9t0

REPORT: Vll060
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SECTION 2
LIMITATIONS

PIPER AIRCRAFT CORPORATION
PA.32.30I, SARATOGA

On the inside of the forward baggage compartment:

MAXIMUM BAGGAGE'tHIS COMPART-
MENT IOO LBS. SEE THE LIMITATIONS
SECTION OF THE AIRPLANE FLIGHT
MANUAL.

On aft baggage closeout

MAXIMUM BAGGAGE THIS COMPART.
MENT IOO LBS. NO HEAVY OBJECTS ON
HAT SHELF.

On storm window:

DO NOT OPEN ABOVE I29 KIAS

On executive writing table:

A

CAUTION
STOWED
LANDING

THIS TABLE MUST BE
DURING I-AKEOFF AND

On the face of the tachometer: (2 blade piopeller only)

AFTER 5 MIN.
REDUCE POWER TO

2600 RPM

REPORT: VB-1050
2-10
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Ad.iacent to fuel tank filler caps:

FUEL IOO OR IOOLL AVIATION GRADE

Adjacent to fuel tank filler caps (serial nos.32-83060 l3 and up):

\-/

REPORT: VB-I060
2-tt

AVGAS OilLYgs
GRADE
TOOLL

GRADE
too
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3.I (;EN}:RAI

llrr rct'ornrtrcrttlcd proccdttt'cs lirr eopirtg u'ith valious t)'pcs ol'
cruclgcncirl, rrrrtl cliticul sitruttions rtlc proritlctl hv this scctitltt. All tll thc
rctluit-ctl 1 l 

j;\A lcgul:rtions) cnrclgcncv proccclttt'cs luld lh()sc rtcccss:lrv l()r
()pcnlli()tr ol thc airplartc as tlctcrntincd b\ tlrc opcratingand dcsign li'alrrrcs
ol tlrc rrirpllnc itrc ptcscrrtcd.

linrcrgcncr prtlccdut'cs :tssociatr:d uitlt thosc ()ptionitl svslcttts atld
ctluipnrcnl s hiclr rctluir-c hartdhook supplcrttcnts itrc pr()\ idctl in Scctiorr 9
1S u pplcnrr:nts ).

.l 
hc lirst portion ol'this sccli()n cortsisls ol :ttr ltbbrcviittcd cnrcrgcncr'

clrcck lisr s hich supplics iltr ilcti()n scqucncc lirr critical situations u'ith littlc
crrphlsis ort llrt ()pcrati()ll ol' ststcttts.

I hc rcnraintlcr ol' tltc sccli()n is dcrolctl to amplil'icd cmcr'gcnc\'
prrrccdurcs corrlaining atlditional inlirrnration to prttlidc tlrc piltlt uith a

rnorc contplctc uttdcrstattding ol' llrc procctlttrcs.

'l 
hcsc proccdurcs arc suggcstcd ls l c()ursc ol'itcl iotr lirl coping u it h t hc

pitrliculitr condiliorr dcscribcd- httt itrc rrot it sttbslilttlc lirr sottnd.itrdgnrcnt
1nd comnrtrn \cusc- l)ilols shorrld lirnriliarizc thcmsch cs rr itlr thc proccdurcs
gircn in this scclitrn tnd bc prcplrrcd to titkc appropriatc acti()n should an
rDrcrgcnc\ :rrrsc.

Most blrsic cmcrgcnc\^ proccdttrcs. sttclt :ts il p()\\'cr ol'l'landings. arc t
rrornrul part o[pilot training. Ahhough thcsc cnrcrgctrcics arc discttsscd hcrc.
lhis inlormatiorr is not intcndcd lo rcplacc strch training. but onlt to pror idc
1 \()[rrcr ol rclcrcncc and rcricn. antl to pror idc inlirrnralion on proccdurcs
shich lrc n()t thr.'sitnrc lirr all aircral't. lt is suggcstcd that thc pilot rcricr.r
\tlndard cmcrgcnc\ proccdurcs pcriodicalh lo rcntititt prolicicltt itt tlrcltr.

lSSl'fD: JANI'AR}' 9. l9t0
REVISED: SEPTEMBER 17, l9E4

REPORT: VB-ll)60
.l.l
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES pA-32-301, SARATOGA

3.3 EMERGENCY PROCEDURES CHECK LIST

ENGINE FIRE DURING START

Starter . . .
Mixture ..

crank engine

Throttle
idle cut-off
..... open

Electric fuel pump
Fuelselector.....
Abandon if fire continues

OFF
OFF

n

A

ENGINE POWER LOSS DURING TAKEOFF

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

lf area ahead is rough, or if it is necessary to clear obstructions, maintain a
safe airspeed and make only a shallow turn if necessary to avoid obstruc-
tions. Use of flaps depends upon circumstances. Normally flaps should be
fully extended for touchdown.

lf sufficient altitude has been gained to attempt a restart
Maintain safe airspeed
Fuel selector switch to tank

containing fuel
.... check ONElectric fuel pump

Mixture ...check RICH
Alternate air ... . OPEN
If power is not regained, procced with power off landing.

REPORT' VDTO6O
y2

ISSUED: JANUARY q l9m
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-32-30I, SARATOGA EMERGENCY PROCEDTIRES

ENGINE POWER I,OSS IN FLIGHT

Fucl sclcctor . . . switch to tank

Elcctric l.ucl pump ....::::i':]:: tii
Mixturc " " rich
Altcrnate air . .. . OPEN
Engine gauges . . . check for indication

of cause ol' power loss
ll'no fucl l'low is indicated. check tank sclcctor position to be surc it is on a
tank containing l'uel.

Whcn power is rcstot'cd:
Altcrnatc air . .. .... CI-OSED
Elcctricl'ucl punrp ...... OFF
Mixturc ... adjust as ncccssitry
ll' powcr is not tcstored prcpare lirr powet' tlll' landing.
'lrim lirr tJO KIAS

POWER OFF'I,ANDING

l.ocatc suitable licld.
[--stablish spilal pattcrn.
l(Xn fi. above licld at downwind position lor normal landing approach
Whcn licld can casily be rcached slow to 79 KIAS l't'rr shortest landing.

'l ouchduwns should norntally bc rnadc itt lowcst possible airspccd with l'ull
l)aps.

\-/

Whcn conrmittcd to llnding:
'l hlotlle
Ftrcl sclcctot
Mixturc
['laps.
lgnition
Masle r switclr
Seirt helt artd ltitt'ncss

tSSt jUD: .lANtlARY 9, 1980

Rl.VlStD: sUP'[tMBER 17, l9E4
RIiPORT: VB-1060
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,v



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA.32.30I, SARATOGA

FIRE IN FLIGHT

Source of fire check .1
Electrical fire (smoke in cabin)
Master switch
Vents.
Cabin heat ..
Land as soon as possible.

Engine fire:
Fuel selector
Throttle . ..
Mixture
Electric fuel pump
Heater and defroster ....
Proceed with power off landing procedure

Electric fuel pump ..
Fuelselecto.........

REPORT: vB-1060
3-4

..... oFF

. CLOSED
idle cut-off
check OFF
..... oFF

check on tank

ISSUED: JANUARY 9, 1980
REVISED: AUGUST 4,1982

OFF
open
OFF

LOSS OF OIL PRESSURE

l-and as soon as possible and investigate cause. Prepare for power off
landing.

n
LOSS OF FUEL PRESSURE

... oN

containing usable fuel

HIGH OIL TEMPERATURE

I-and at nearest airport and investigate the problem. Prepare for power off
landing.
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PIPER AIRCRAFT CORPORATION SECTION 3
PA.32.301, SARATOGA EMERGENCY PROCEDURES

ELECTRICAL FAILURES

ALT annunciator light illuminated
Ammeter ....check to verify

inop. alt.

lf ammeter shows zero
ALT switch .. OFF

Reduce electrical loads to minimum
ALT circuit breaker check and reset

as required
ALT switch ... oN

lf power not restored
ALT switch OFF

lfalternator output cannot be restored, reduce electrical loads and land as

soon as practical. The battery is the only remaining source of electrical
power.

ELECTRICAL OVERLOAD (rlternltor over 20 emps rbove known
electrlcel loed)

FOR AIRPLANES WITH INTERLOCKED BAT AND ALT SWITCH
OPERATION

Electrical load reduce

lf alternator loads are not reduced
ALT switch OFF

[-and as soon as practical. Battery is the only remaining sourc€ of power.
Anticipate complete electrical failure.

\-/

ISSUED: JANUARY 9' 19t0
REVISED: FEBRUARY ll, l98l

REPORT: Yll060
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SECTION 3 PIPER AIRCRAFT CORPOR,ATION
EMERGENCY PROCEDURES pA-32-301, SARATOGA

FOR AIRPLANES WITH SEPARATE BAT AND ALT SWITCH
CPERATION

 ALT switch
BAT switch OFF

Il altcrnator loads are reduced
Electrical load .... reduce to minimum

Land as soon as practical.

NOTE

Due to increased system voltage and radio
frequency noise, operation with ALT switch
ON and BAT switch OFF should be made
only when required by an electrical system
failure.

If alternator loads are not reduced
ALT switch OFF
BAT switch . as required f,
I-and as soon as practical. Anticipate complete electrical failure.

PROPELLER OVERSPEED

Throttle

ON

OiI pressurt
Prop control

retad
check

full DECREASE rpm,
then set if any

control available
. . reduce

. as required to remain
below 27fi) rpm

Airspecd
Throttlc

REPTORT: Vel06l)x ISSLIED: JANUARY 9, 19t0
REVISED: AIJGUST 1, l9t2
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-32.:U, SARATOGA EMERGENCY PROCEDURES

SPIN RECOVERY

Rudder .... full oppositc to
direction of rotation

Control wheel . .... full forward while
neutralizing ailerons

contror wheer ' ':" " ;;ll,',i?"Hii[ffHi,'.,l

OPEN DOOR

lf both upper and side latches are open, the door will trail slightly open and
airspeeds will be reduced slightly.

Throttle
Rudder

To close the door in flight:
Slow airplane to 87 KIAS
Cabin vents

If upper latch is open . .
If side latch is open . . . .

lf both latches are open

ISSUED: JANUARY 9, l9t0
REVISED: FEBRUARY 11, lgtl

idle
neutral (when rotation stops)

close

.. latch
pull on armrest while
moving latch handle

to latch position

latch side latch
then top latch

REPORT: Vlr060
y7

\-/ Storm window ... open
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA.32-30I, SARATOGA

3.S AMPLIFIED EMERGENCy PROCEDURES (GENERAL)

The following paragraphs are pr€sented to supply additional ,^.
information for the purpose of providing the pilot with a more complete r \
understanding of the recommended course of action and probable cause of
an emergency situation.

3.7 ENGINE FIRE DURING START

Engine fires during start are usually the result of overpriming. The first
attcmpt to cxtinguish the fire is to try to start the engine and draw the excess
fuel back into the induction system.

If a fire is present before the engine has started, move the mixture
control to idle cut-off, open the throttle and crank the engine. This is an
attempt to draw the fire back into the engine.

If the engine has started, continue operating to try to pull the fire into
the engine.

In either case (above), if fire continues more than a few seconds, the fire
should bc extinguished by the best available external means.

The fuel seleclor valve should be OFF and the mixture at idle cut-off if
an external fire extinguishing method is to be used.

3.9 ENGINE POWER LOSS DURING TAKEOFF

The proper action to be taken if loss of power occurs during takeoff will
depend on the circumstances of the particular situation.

If sufficient runway remains to complete a normal landing, land straight
ahcad.

If the area ahead is rough, or if it is necessary to clear obstructions,
maintain a safe airspeed and maneuver gently to avoid obstacles, making
only shallow turns if nooessary. Use of flaps depend upon circumstances.
Normally, flaps should be fully extended for touchdown.

REPORT: VDr060
9t

n

ISSUED: JANUARY 9, l9t0
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PIPER AIRCRAFT CORPORATION SECTION 3
PA.32,30I, SARATOGA EMERGENCY PROCEDURES

lf sufficient altitude has been gained to attempt a restart, maintain a safe
airspeed and switch the fuel selector to another tank containing fuel. Check
the elcctric fuel pump to insure that it is ON and that the mixture is RICH.
The alternate air should be OPEN.

lf engine failure was caused by fuel cxhaustion, power will not be
regained after switching fuel tanks until the empty fuel lines are filled. This
may require up to ten seconds.

lf power is not regained, proceed with Power Off Landing
procedure (refer to the emergency check list and paragraph 3.13).

3.II ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for an emergency landing
(refer to paragraph 3.13). An airspeed of at least 80 KIAS should be
maintained.

If altitude permits, switch the fuel selector to another tank containing
fuel and turn the electric fuel pump ON. Move the mixture control to RICH
and the alternate air to OPEN. Check the engine gauges for an indication of
the cause of the power loss. If no fuel flow is indicated, check the tank
selector position to be sure it is on a tank containing fuel.

When power is restored move the alternate air to the CLOSED
position, turn OFF the electric fuel pump and adjust thc mixture control as
necessary.

If the preceding steps do not restore power, prepare for an emergency
landing.

REPORT: YBl050
t9
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-32.30I, SARATOGA

If time permits, turn the ignition switch to L then to R then back to
BOTH. Move the throttle and mixture control levers to different settings.
This may restore power if the problem is too rich or too lean a mixture or if
there is a partial fuel system restriction. Try other fuel tanks. Water in the
fuel could take some time to be used up. and allowing the engine to windmill
may restore power. If power loss is due to water. fuel flow indications will be
normal.

If engine failure was caused by fuel exhaustion. power will not be
restored after switching fuel tanks until rhe empty fuel lines are filled. This
may require up to ten seconds.

If power is not regained. proceed with the Power Ofl'Landing proccdure
(refer to the emergency check list and paragraph -i. l-1).

3.I3 POWER OFF LANDING

If loss of power occurs at altitude. trim the aircraft lor best gliding angle
(80 KIAS. Air Cond. off) and look for a suitable field. Il'measures rakr.n to
restore power are not efl-ective. and if time permits. check your charts for
airports in the immediate vicinity: it may be possible to land ar one il'vou
have sufficient altitude. At best gliding angle u'ith no wind. the cngine
windmilling and the propeller control. in full DECREASE rpm. the aircraft
will travel approximately 1.5 miles for each thousand feet of altirude in a
no wind condition. If posssible. notify the FAA by radio of 1,our difficulty
and intentions. If another pilot or passenger is aboard. let him help.

When you have located a suitable field. establish a spiral patrern around
this field. Try to be at 1000 feet above the field at the downwind position. to
make a normal landing approach. When the field can easily be reached. slow
to 79 KIAS with flaps down for the shortest landing. Excess altitude may be
lost by widening your pattern, using flaps or slipping. or a combination of
these.

When committed to landing. close the throttle control, turn the fuel
selector valve to OFF and move the mixture to idle cut-off. After final flap
setting, turn the master and ignition switches OFF. The seat belts and
shoulder harnesses (where installed) should be tightened. Touchdown
should be normally made at the lowest possible airspeed.

A

A

REPORT: VB-r060
&r0

ISSUED: JANUARY 9, l9t0
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PIPER AIRCRAFT CORPORATION SECTION 3
PA.32.30I, SARATOGA EMERGENCY PROCEDURES

3.I5 FIRE IN FLIGHT

The presence of fire is noted through smoke, smell and heat in the cabin.
It is essential that the source of the fire be promptly identified through
instrument readings, characteristics of the smoke. or other indications, since
the action to be taken differs somewhat in each case.

Check for the source of the fire first

If an electrical fire is indicated (smoke in the cabin), the master switch
should be turned OFF. The cabin vents should be opened and the cabin heat
turned OFF. A landing should be made as soon as possible.

If an engine fire is present. switch the fuel selector to OFF and close the
throttle. The mixture should be at idle cut-off. Turn the electric fuel pump
OFF. In all cases. the heater and defroster should be OFF. If radio
communication is not required select master switch OFF. If the terrain
permits, a landing should be made immediately.

NOTE

The possibility of an engine fire in flight is
extremely remote. The procedure given is
general and pilot judgment should be the
determining factor for action in such an
emergency.

REPORT: VB-1050
3il
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA.32.3ITI, SARATOGA

3.17 LOSS OF OIL PRESSURE

-, Loss of oil pressure may be either partial or complete. A partial loss of
oil pressure usually indicates a malfunction in the oil pressure regulating
system, and a landing should be made as soon as possible to investigate the
cause and prevent engine damage.

A complete loss of oil pressure indication may signify oil exhaustion or
may be the result of a faulty gauge. In either case, proceed toward the nearest
airport and be prepared for aforced landing. Ifthe problem is not a pressure
gauge malfunction, the engine may stop suddenly. Maintain altitude until
such time as a dead stick landing can be accomplished. Don't change power
settings unnecessarily, as this may hasten complete power loss.

Depending on the circumstances, it may be advisable to make an off
airport landing while power is still available, particularly if other indications
of actual oil pressure loss, such as sudden increases in temperatures, or oil
smoke, are apparent, and an airport is not close.

lf engine stoppage oocurs, proceed with Power Off Landing.

3.T9 LOSS OF FUEL FLOW

The most probable cause of loss of fuel pressure is either fuel depletion
in the fuel tank selected or failure of the engine driven fuel pump. If loss of
t'uel pressure occurs, turn ON the electric fuel pump and check that the fuel
selector is on a tank containing usable fuel.

If loss of fuel pressure is due to failure of the engine driven fuel pump the
electric fuel pump will supply sufficient fuel flow.

After fuel pressure and power are regained, turn the electric fuel pump
OFF. lf fuel pressure starts to drop, turn the electric fuel pump ON and land
at the nearest suitable airport as soon as possible and have the cause
investigated.

CAUTION

If normal engine operation and fuel pressure
are not immediately re-established, the electric
fuel pump should be turned off. The lack of fuel
pressure indication could indicate a leak in the
fuel system, or fuel exhaustion.

REPORT: vB-1050
:t.t2
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PIPER AIRCRAFT CORPORATION SECTION 3
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3.21 HIGH OIL TEMPERATURE

An abnormally high oil temperature indication may be caused by a low
oil level, obstruction in the oil cooler, damaged or improper baffle seals,

a defective gauge, or other causes. Land as soon as practical at an
appropriate airport and have the cause investigated.

A steady, rapid rise in oil temperature is a sign of trouble. Land at the
nearest airport and let a mechanic investigate the problem. Watch the oil
pressure gauge for an accompanying loss of pressure.

3.23 ELECTRICAL FAILURES

Loss of alternator output is detected through zero reading on the
ammeter. Before executing the following procedure, insure that the reading
is zero and not merelv low by actuating an electrically powered device, such
as the landing light. lf no increase in the ammeter reading is noted. alternator
failure can be assumed.

The electrical load should be reduced as much as possible. Check the
alternator circuit breakers for a popped circuit.

The next step is to attempt to reset the overvoltage relay. This isaccom-
plished by moving the ALT switch to OFFfor one second and then to ON. If
the trouble was caused by a momentary overvoltage condition (16.5 volts
and up), this procedure should return the ammeter to a normal reading.

lf the ammeter continues to indicate "0" (zero) output. or if the alter-
nator will not remain reset. turn off the ALT switch, maintain minimum
electrical load and land as soon as practical. All electrical load is being
supplied by the battery.

\-/

ISSUED: JANUARY 9, 1980
REVISED: FEBRUARY ll, 1981
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES pA-32-301, SARATOGA

3.24 ELECTRICAL OYERLOAD (Altcrnrtor ovcr 20 rmpc rbove known
dcc.lrlcd brd)

- If abnormally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditions) it may be causid
by a low battery, a battery fault or other abnormal electricat load. lf the
cause is a low battery, the indication should begin to decrease toward
normal within 5 minutes. If the overload condition persists attempt to
reduce the load by turning off nonessential equipment. For airplanes with
interlocked BATand ALTswitch operation, when the electrical load cannot
be reduced turn the ALT switch OFF and land as soon as practical. The
battery is the only remaining souroe of electrical power. Also anticipate
complete electrical failure.

For airplanes with separate BAT and ALT switch operations, turn the
BAT switch OFF and the ammeter should decrease. Turn the BAT switch
ON and continue to monitor the ammeter. If the alternator output does not
decrease within 5 minutes, turn the BAT switch OFF and land as soon as
practical. All electrical loads are being supplied by the alternator.

NOTE

Due to higher voltage and radio frequency
noise, operation with the ALT switch ON and
the BAT switch OFF should be made only
when required by an electrical failure.

3.25 PROPELLER OVERSPEED

Propeller overspeed is caused by a malfunction in the propeller
governor or low oil pressure which allows the propeller blades to rotate to
full low pitch.

If propeller overspeed should occur, retard the throttle and check the oil
pressure. The propcller control should be moved to fult DECREASE rpm
and then set if any control is available. Airspeed should be reduced and
throttle used to maintain 2700 RPM.

A

n

REPORT: Y81050
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PIPER AIRCRAFT CORPORATION SECTION 3

PA.32.30I, SARATOGA EMERGENCY PROCEDURES

3.27 SPIN RECOVERY

Intentional spins are prohibited in this airplane. lf a spin is inad-
vertently entered. immediately apply full rudder opposite to the direction of
rotation. Move the control wheel full forward while neutralizing the
ailerons. Move the throttle to IDLE. When the rotation stops, neutralize the

rudder and ease back on the control wheel as required to smoothly regain a
level flight altitude.

3.29 OPEN DOOR

The cabin door is double latched, so the chances of it springing open in
flight at both the top and side are remote. However, should you forget the
upper latch. or not fully engage the side latch, the door may spring partially
open. This will usually happen at takeoff or soon afterward. A partially open
door will not affect normal flight characteristics. and a normal landing can
be made with the d<;or open.

If both upper and sirJe latches are open, the door will trail slightly open,
and airspeed will be reduced slightly.

To close the door in flight. slow the airplane to 87 K I AS, close the cabin
vents and open the storm window. lf the top latch is open, latch it. If the side
latch is open, pull on the armrest while moving the latch handle to the
latched position. lf both latches are open, close the side latch then the top
latch.

33I ENGINE ROUGHNESS

Engine roughness may be caused by dirt in the injector nozzles,
induction filter icing, or ignition problems.

First adjust the mixture for maximum smoothness. The engine will run
rough if the mixture is too rich or too lean.

Move the altemate air to OPEN and then turn ON the electric fuel
pump-

ISSUED: JANUARY 9' l9t0
REVISED: FEBRUARY ll, l98l

REPORT: VB-1050
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EMERGENCY pnocEDURES pA-32-301, SARATOGA

Switch the fucl sclector to another tank to see if fuel contamination is
the problcm.

Qheck the engine tnuges for abnormal readings. If any gauge readings A
are abnormal proceed accordingly.

The magneto switch should then be moved to..L.then.R,"then back to
'BOTH." If operation is satisfactory on either magneto, proceed on that
Eagngto at reduced power with full RICH mixture to a landing at the first
available airport.

- If roughness persists, prepare for a precautionary landing at pilot's
discraion.

REPORT: VDr060
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This section describes the recommended procedures for the conduct of
normal operations for the airplane. All of thi required (FAA regulations)
procedures and those neoessary for operation ofthe airplane asdetermined
by the operating and design features of the airplane are presented.

Normal procedures associated with those optional systems and
equipment which require handbook supplements are provided by Section 9
(Supplements).

These procedunes arc provided to present a source of reference and
review and to supply information on procedures which ar€ not the same for
all aircraft. Pilots should familiarize themselveswiththeproceduresgivenin
this section in order to become proficient in the normal operations of the
airplane.

The first portion of this section consists of a short form check list which
supplies an action sequence for normal operations with little emphasis on the
operation of the systems.

The remainder of the section is devoted to amplified normal procedures
which provide detailed information and explanations of the proceduresand
how to perform them. This portion of the section is not intended for use as an
in-flight reference due to the lengthy explianation. The short form check list
should be used for this purpose.

43 AIN,SPEEDS FOR SAFB OPER,ATIONS

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

REPORT: VD.lll60
$t
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Performance for a specific airplane may vary from published figures
depending upon the equipment installed, the condition of the engine,
airplane and equipment, atmospheric conditions and piloting technique. n

(a) Best Ratc of Climb Speed
(b) Best Angle of Climb Spced
(c) Turbulent Air Operating Speed (See Subscction 2.3)
(d) Maximum Flap Speed
(e) Ianding Final Approach Speed (Flaps af )(f) Maximum Demonstrated Crosswind Velocity

n

90 KIAS
76 KIAS

I34 KIAS
I 12 KIAS
79 KIAS

17 KTS

REPORT: VB-1060
+2

ISSUED: JANUARY 9, 19t0
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:

t
WALK-AROUND

Figure 4-l

4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

COCKPIT

Control wheel .

Parking brake .

All switches
Avionics
Mixture
Master switch
Fuel gauges
Annunciator panel . ..
Flaps.
Master switch
Primary flight controls-l'rim 

.

lSSl.lED: JANUARY 9, l9ll0
REVISID: SEPTEMBER 17, l9t4

... . release restraints
.... set
.. OFF
.. OFF

... idle cut-off
ON

.. . check quantity
.....check

. proper operation
..... oFF

. proper operation
... neutral

REPORT: VB-1050
+3
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Pitot and static systems . . . .

Windows
Required papers
Tow bar and baggage
Baggage door..

RIGHT WING

Surfacecondition...
Flaps and hinges. . . .

Aileron and hinges . .

Wing tip and lights. .

Fuel tank

Fuel tank vent...
Fuel tank sumps .

Fuel quantity gauge
Tie down and chock
Main gear strut . .

Tire . .

Brake block and disc .

Freshairinlet.......

NOSE SECTION

General condition...
Cowling
Windshield
Propeller and spinner
Air inlets
Chock
Nose gear strut

Nose wheel tire .

Alternator belt. .

oil ...
Dipstick
Oil filler cap. . . .

Baggage door...
Landing light. ..

REPORT: vB-1060
+4

. . . durin
....chcck clcan
chcck on board

stou properlr' - sccrrrc
..... closcandsecurc

. clcar ol'ict'. lrost. snou
.....chcck
......chcck
.....chcck

.... chccksupplr
r isuallr - sr.curL- c.tp

..... clear
. . drain. check for uatcr.
scdiment and proper l'ucl

.....check

. . . rcmo\c

....propcr
inllation (4.5 t .5 in.)

.....check

.....check

..... clear

....check

. . . Secure

.... clean

....check

.... clear

. . remo\ e

. . . proper
inflation t-1.25 r .25 in.t

....check

....check
. . chcck <.1uantit-r

. properlr scated
. . . sccurc

closc and \ccurL.
....check

ISSUED: JA\t'AR)' 9. t9t0
REYISED: SEPTEMBER t7, t9t4
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t EFT WINC

Surlhcc condititln . .
Freshairinlct.....
l-ie down and chock
Maingcarstrut....

l-irc ..
Brakc block and disc
Fuel quantit)'gaugc
Fucl tank

Fucl tank vcnt..
Fucl tank sump .

Pitot static hcad . .

Wing tip and lights
Ailclon and hingcs
Flap and hingcs. . .

EN,l PENNAGE

Antcnnas
(icncral condition
Baggagc
l-ail light(s).....
Elc\ ator'
R ud dcr
Tic dou n

MISCEI,I ANEOUS

Fucl straincl
Mastcr sra itch
Pitot hcat suitch
I ntcriol lighting
E.rterior lighting sr.t'itchcs
l-ucl straincr drain .....

Pitot .

Stall uarning horn

ISSUED: JANUARY 9, l9E0
REVISED: SEPTEMBER 17, 1984

, . clear of ice. frost. snow
...... clear
.. . . remove
..... proper

inllation (4.5 t .5 in.)
......check
. . .. .. check
......check

..... chc'cksupply
visually - secure cap

...... clear
. . . drain. check for water.
scdiment and proper fuel

removc cover - holes clear
......check
. . .. .. check
......check

. check

. check

. check

. check

. check

. check
remove

:: ::.:.::: :::. .: .: '3,t
...... oN

. . . ON and check

. . . ON and check

... r'isuallycheck
contcnts ol' container for

water. scdimcnt and proper fuel
and dispose - valve secure

::: :::: :::: ::::::: x,i.:x

REPORT: V8-1060
4-5
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All lighting switches .

Pitotheatswitch.....
Master switch
Passengers
All doors
Seat belt and harness

BEFORE STARTING ENGINE

Parking brake .

Propeller.
Fuelselector....
Radios

STARTING ENGINE WHEN COLD

Throttle
Master switch
Electric fuel pump . .

Mixture
Starter.
Mixture
Throttle
Oil pressure

STARTING ENGINE WHEN HOT

Throttle
Masterswitch.....
Electric fuel pump
M ixture
Starter.
Mixture
Throttle
Oil pressure .. .

REPORT: VB:1060
4-5

.... board
. close and secure
.... fastcn,ad.iust
- check inertia reel

.... set
tirll INCREASE rpm

.. dcsircd tank
.. OFF

I 2" open

..... oN
prime - then idlc cut-olT

. . . engaSe
l'ull RICH
. '. adjust
....check

.. I 2" open

....... oN

....... oN

. idle cut-o[f

.....engage

....advance

..... ad.iust

......check

ISSUED: JANUARY 9, l9E0
REVISED: SEPTEMBER I7, l9t4

. OFF

. OFF

.OFFA

ON n
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STARTING IT.NGINL WHI'IN F'LOODED

lhlottlc
Mlstcl suitch . ..
Elcctric lircl ptttttp
IVIirturc
Startcr
M isturc
'l'hrott lc
Oil prcssttrc.....

STARTING \\'TTH }-XT]]RNAI- POWER SOTIRCE

l\llstcr su itclt
All clcct rica I crlttiptrtcnt
'I 

crnt inlr ls

Ertctrutl p()\\cr plrrg. . .

Proecctl \\ itlt rlortllitl stall
'l hrottlc
Ertcrrtal p()\\cr plug.. . . .

Nlustcr s\\ tich
Oil plc:strrc

\\ ARM.T'P

l-hrottlc . . .

TAXIING

C'hocks.....
[)arking blakc
'l axi atca . . .

lhrottlc....
I'rop.
llrakes
Steerrng.....

lSSl [.]): .lA\t AR]' 9, l9lt0
Rt VISIID: S[.PT[-MB].R 17, l9tt{

. opcn l'ull

..... oN

.... oFF
idlc cut-ol'l'
,...cn848c
. . . advancc
. .. . rctard
.....chcck

oF,F
OFF

co n ncct
inscrt in lusclagc

. . . loucst possible RPM
disconncct l'rom l'usclagc
... ON-checkammeter

.....chcck

1000 to 1200 RPM

. . . rcmovcd

.....rclcasc

...... clcar
applr :lou lr
. high Rl'lvl
......cltcck
......chcek

R].1'OR'I: \'B-1060
1-7
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GROUND CHECK

Parking brake
Propeller. . . .

Throttle....,
Magnetos .. .,

Vacuum
oil temp. ....:..
Oil pressure
Air conditioner ........
Annunciator panel .....
Propeller.

Alternateair....
Electric fuel pump
Fuel flow
Throttle

BEFORE TAKEOFF

Masterswitch.....
Flight instruments. .

Fuel selector
Electric fuel pump
Engine gauges
Alternate air .. .

Seat backs
M ixture
Prop .

Belt harness
Empty seats .

Flaps.
Trim tab
Controls
Doors
Airconditoner....
Parking brake

REPORT: VB-1060
4-8

.... set
. .. . lull INCREASE

.. . 2000 RPM
mar. drop 175 RPM
- ma.\. diff. 50 RPM
.....4.ti"to5.2"Hg.

. . check

. . check

. . check
. . press-to-test
exercise - then

t'ull INCREASE
. . check
.. OFF
. . check
. retard

ISSUED: JANUARY 9, l9E0
REVISED: SEPTEMBER 17, l9t4
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TAKEOFF

NORMAL

Flaps. ....... set

Tab " """' set

Accelerate to 74 to 80 KIAS depending on aircraft weight.
Control wheel . .. .. . back pressure to

rotate to climb attitude

SHORT FIELD. OBSTACLE CLEARANCE

Flaps. -...---25"
Accelerate to 58 to 66 KIAS depending on aircraft weight.
Controlwheel . ..... backpressureto

rotate to climb attitude
After breaking ground, accelerate to 6l to 7l KIAS, depending on aircraft
weight, and climb past obstacle.
Accelerate to best rate of climb speed - 90 KIAS and slowly retract the flaps.

\-/ sHoRT FIELD, No oBSTACLE

Flaps. '...--.25"
Accelerate to 58 to 66 KIAS depending upon aircraft weight.
Control wheel . . ' . .. back pressure to

rotate to climb attitude
Accelerate to best rate of climb speed - 90 KIAS and slowly retract flaps
while climbing out.

SOFT FIELD, OBSTACLE CLEARANCE

Flaps . .... .. -25"
Accelerate, pull nose wheel off as soon as possible.
Control wheel . lift off at lowest

possible airspeed

Just above the ground, accelerate 6l to 7l KIAS, depending on aircraft
wcight, and climb past ()bstaclc.

Continuc climb while accclcrating to bcst rate of climb speed - 90 KIAS.
Flaps. .... retract slowlY

ISSt.:l.l): .IANtJARY 9, l9ll0
Itl.VlSl.l): Sl'.1''l l'lMItUR I7, I9lt4
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Flaps.
Accelerate, pull nose wheel off as soon as possible
Control wheel .

SOFT FIELD, NO OBSTACLE

CLIMB

Best rate (3600 lb). . .

Best angle I:OOO fLl ..
En route
Electric fuel pump . ..

REPORT: VB-r050
+10

lift off at lowest

90 KIAS
76 KIAS

.. ... 100 KIAS
. OFF at

desired altitude

ISSUED: JANUARY 9, t9t0
REVISED: SEPTEMBER 17, l9t4

25. A

n

posslble airspeed
Just above the ground, accelerate to best rate of climb speed - 90 KIAS and
climb out.
Flaps. ....retract slowly

CRUISING

Reference, performarlce charts, Avco Lycoming Operator's Manual and
power setting table.
Normal max power ......75%
Power ..... set perpower table
Mixture . . adjust
Electricfuelpump ...... OFF
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APPROACH AND LANDING

BEFORE LANDING

Fuelselector....
Seat backs
Belts/harness ....
Electric fuel pumP
Mixture
Propeller
Flaps.
Air conditioner . .

NORMAL TECHNIQUE

Flaps . . .

Trim ...
Throttle

SHORT FIELD TECHNIQUE

Flaps. .. ..
Trim . ....
Throttle . .

GO-AROUND

Propeller......
Throttle
Control wheel

Airspeed
Flaps . . .

Trim . ..

ISSUED: JANUARY 9' 1980

REYISED: SEPTEMBER 17, l9t4

as required
. .95 KIAS
as required

.......400

..79 KIAS
as required

..... full INCREASE
...full forward

..... backpressureto
rotate to climb attitude

80 KIAS
. . retract slowlY
.. .. as required

REPORT: VB-1060
+tt
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.. . set
. set -'white arc

OFF

... proper tank
.. . erect

fasten/ adjust
ON
set
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STOPPING ENGINE

Flaps
Electric fuel pump ...
Air conditioner
Radios and electrical equipment
Propeller.
Throttle ...
Mixture ....
Magnetos
Master switch

PARKING

Parking brake
Control wheel
Flaps.
Wheel chocks. .

Tie downs

REPORT: VB-1050
+12

, .. retract
.... oFF

. OFF

. OFF
full INCREASE

. . full aft
....idlecut-off

.... oFF

.... oFF

...., set
.. .. secured with belts

....fullup

...inplace

.. .. secure

ISSUED: JANUARY 9, l9t0
REVISED: SEPTEMBER 17, 1984
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4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

The following paragraphs are provided to supply detailed information
and explanations of the normal procedures necessary for operation of the
airplane.

4.9 PREFLIGHT CHECK

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a check of the airplane's operational
status, computation of weight and C.G. limits, takeoff distance and in-flight
performance. A weather briefing should be obtained for the intended flight
path, and any other factors relating to a safe flight should be checked before
takeoff.

CAUTION

The flap position should be noted before
boarding the airplane. The flaps must be placed
in the UP position before they will lock and
support weight on the step.

\-z cocrptr

Upon entering the cockpit, release the seat belts securing the control
wheel and set the parking brake. Ensure that all electrical switches and the
magneto switch are OFF. Turn OFF all avionics equipment (to save power
and prevent wear on the units). The mixture should be in idle cut-off. Turn
ON the master switch, check the fuel quantity gauges for adequate supply,
check that the annunciator panel illuminates and check the flaps for proper
operation. Turn OFF the master switch. Check the primary flight controls
for proper operation and set the trim to neutral. Open the pitot and static
drains to remove any moisture that has accumulated in the lines. Check the
windows for cleanliness and that the required papers are on board. Properly
stow the tow bar and baggage and secure. Close and sccure the baggage
door.

RIGHT WING

Begin the walk-around at the trailing edge of the right wing bychecking
that the wing surface and control surfaces are clear of ice, frost, snow or
other extraneous substances. Check the flap, aileron and hinges for damage
and operational interference. Static wicks should be firmly attached and in
good condition. Check the wing tip and lights for damage.

ISSUED: JANUARY 9, 19t0
REVISED: OCTOBER 1, l9tt

REPORT: VB-1060
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Open the fuel cap and visually check the fuel color. Check the fuel
indicator gauge. Each inboard tank is furnished with an external fuel
quantity indicator to assist the pilot in determining fuel quantities of less A
than 35 gallons. The quantity should match the indication that was on the ' '

fuel quantity gauge. Replace cap securely. The fuel tank vent should be clear
of obstructions.

Drain the fuel tanks through the quick drain located at the lower
inboard rear corner of each tank, making sure that enough fuel has been
drained to insure that all water and sediment is removed. The fuel system
should be drained daily prior to the first flight and after each refueling'

CAUTION

When draining any amount of fuel, care should
be taken to insure that no fire hazard exists
before starting engine.

Remove the tie down and chock

Next, a complete check of the landing gear. Check the gear strut for ,\
proper inflation, there should be 4.5 + .5 inches of strut exposure under a I \

normal static load. Check the tire for cuts, wear, the proper inflation' Make
a visual check of the brake block and disc.

Check that the fresh air inlet is clear of foreign matter.

NOSE SECTION

Check the general condition of the nose section, look for oil or fluid
leakage and that the cowling is secure. Check the windshield and clean if
necessary. The propeller and spinner should be checked for detrimental
nicks, cracks, or other defects. The air inlets should be clear of obstructions.
The landing light should be clean and intact.

Remove the chock and check the nose gear strut for proper inflation,
there should be 3.25 + .25 inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and proper inflation. Check the
alternator belt. Check the oil level, make sure that the dipstick has been
properly seated and the oil liller cap properly secured. Place a container
under the fuel strainer valve located under the fuselage.

Close and secure the nose baggage door

REPORT: V&1050
+t4
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LEFT WING

The wing surface should be clear of ice, frost, snow, or otherextraneous
substances. Check that the fresh air inlet is clear of foreign matter and
remove the chock. Check the main gear strut for proper inflation, there
should be 4.5 + .5 inches of strut exposune under a normal static load.
Check the tire and the brake block and disc.

Open the fuel cap and visually check the fuel color. The quantity should
match the indication that was on the fuel quantity gauge. Replace cap
securely. (See RIGHT WING for further fuel system description). The fuel
tank vent should be clear of obstructions. Drain enough fuel to insure that
all water and sediment has been removed.

Remove tie down and remove the cover from the pitot/static head on
the underside of the wing. Make sure that holes are open and clear of
obstructions. Check the wing tip and lights for damage. Check the aileron,
flap, and hinges for damage and operational interference and that the static
wicks are firmly attached and in good condition.

EMPENNAGE

Check the condition of any antennas located on the fuselage. All
surfaces of the empennage should be examined for damage and operational
interference. Fairings and access covers should be attached properly. Check
the baggage to be sure it is stowed properly. Check that the lights on the tail
are clean and intact. The elevator and rudder should be operational and frce
from interference of any type. Check the condition of the tabs and insure
that all hinges and push rodsare sound and operational. Ifthe tail has been
tied down, remove the tie down rope.

MISCELLANEOUS

Enter the cockpit and drain the fuel strainer by pressing down on the
lever located on the right hand side of the cabin, below the forward edge of
center seat. The fuel selector should be positioned in the following sequence
whilc draining the strainer: "OFF,"LEFT"and 'RIGHT.-This is done to
insure that the fuel in the lines between each tank outlet and the fuel strainer
is drained, as well as the fuel in the fuel strainer. When the fuel tanks are full,
it will take approximately six seconds to drain all the fuel in one of the lines
from a tank to the fuel strainer. If the fuel tanks are less than full, it will take
a few seconds longer. After draining the fuel strainer, check for leakage at
the drain under the aircraft with the fuel selector on a tank position.

ISSUED: JANUARY 9, 19t0
REVISED: DECEMBER ll, l9tl

REPORT: vB-1060
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Turn the master switch "ON" and begin checking the interior lights by
turning 'oN'the necessary switches. Afier the interior lights are ciecked-,
turn "ON" the pitot heat switch and the exterior lighi switches. Next
pgrform a walk-around check on thc exterior lights and examine and
dispose of thc contents in the container placcd undei the fuel strainer drain.

With (P fliaps, check the stall warning horn by moving the inboard lift
detector slightly up. Reset the flaps to 25o or ff and check-the outboard lift
detector. Check the heated pitot head for proper heating.

CAUTION

n

n

C-are should be taken when an operational
check of the hearcd pitot head is being
performed. The unit becomes very hot. Ground
operation should be limited to three minutes
maximum to avoid damaging the heating
elements.

When all passengers arE on board, the pilot should check the cabin
doors for proper closing and latching procedures. The rear door should be
closed and the overhead latch button turned to the "LOCK" position. The
front door should be gently pulled shut, the door handle firmly latched and
the overhead larch button turned to the *LOCK" position. Seat belts on
empty seats should be snugly fastened. All passengers should fasten their
seat belts and shoulder harness.

NOTE

If the fixed shoulder harness (non-inertia reel
type) is installed, it must be connected to the
seat belt and adjusted to allow proper accessi-
bility to all controls, including fuel selector,
flaps, trim, etc., while maintaining adequate
restraint for the occupant.

If the inertia reel type shoulder harness is
installed, a pull test of its locking restraint
feature should be performed.
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4.II BEFORE STARTING ENGINE

Before starting the engine the parking brake should be set ON and the
propeller lever moved to the full INCREASE rpm position. The fuelselector
should then be moved to the desired tank. Check to make sure all the circuit
breakers are in and the radios are OFF.

4.13 STARTING ENGINE

(a) Starting Engine When Cold

Open the throttle lever approximately I l2inch. Turn ON the
master switch and the electric fuel pump. Move the mixture
control to full RICH for approximately 4 seconds. The engine is

now primed.

Move the mixture control to idle cut-off and engage the
starter by rotating the magneto switch clock-wise. When the engine
fires. release the magneto switch. advance the mixture control to
full RICH and move the throttle to the desired setting.

lf the engine does not fire within five to ten seconds. disengage
the starter and reprime.

(b) Starting Engine When Hot

Open the throttle lever approximately l/2 inch. Turn ON the
master switch and the electric fuel pump. Move the mixture control
lever to idle cut-off and engage the starter by rotating the magneto
switch clockwise. When the engine fires. release the magneto
switch. adlance the mixture and move the throttle to the desired
sett ing.

(c) Starting Engine When Flooded

The throttle lever should be full OPEN. Turn ON the master
switch and turn OFF the electric fuel pump. Move the mixture
control lever to idle cut-off and engage the starter by rotating the
magneto switch clockwise. When the engine fires, release the
magneto switch. advance the mixture and retard the throttle.

ISSUED: JANUARY 9, l9E0
REVISED: SEPTEMBER 17, l9E4
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(d) Starting Engine With External Power Source

An optional feature called the Piper External Power (PEP)
allows the operator to use an external battery to crank the engine
without having to gain access to the airplane's battery.

Turn the master switch OFF and turn all electrical equipment
OFF. Connect the RED Iead of the PEP kit jumper cable to the
POSITM (+) terminal of an exrernal l2-volt battery and the
BLACK lead to the NEGATIVE (-) rerminal. lnsert the plug of the
jumper cable into the socket located on rhe fuselage. Note that
when the plug is inserted. the electrical system is ON. Proceed with
the normal starting technique.

After the engine has started. reduce power ro the lowesr
possible RPM. to reduce sparking. and disconnect the jumper
cable from the aircraft. Turn the master switch ON and check the
alternator ammeter for an indication of output. DO NOT
ATTEMPT FLIGHT IF THERE IS NO INDICATION OF
ALTERNATOR OUTPUT.

NOTE

For all normal operations using the PEP
jumper cables. the master switch should be
OFF, but it is possible to use the ship's batten'
in parallel by turning the master switch ON.
This will give longer cranking capabilities. but
will not increase the amperage.

n

n
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CAUTION

Care should be exercised because if the ship's
battery has been depleted, the external power
supply can be reduced to the level of the ship's
battery. This can be tested by turning the
master switch ON momentarily while the
starter is engaged. If cranking speed increases,
the ship's battery is at a higher level than the
external power supply.

When the e ngine is firing evenly, advance the throttle to 800 RPM. If oil
pressure is not indicated within thirty seconds, stop the engine and
determine the trouble. In cold weather it will take a few seconds longer to get
an oil pressure indication. If the engine has failed to start, refer to the
Lycoming Operating Handbook, Engine Troubles and Their Remedies.

Starter manufacturers recommended cranking periods be limited to
thirty seconds with a two minute rest between cranking periods. Longer
cranking periods will shorten the life of the starter.

\-/ 4.ls wARM-uP

Warm-up the engine at 1000 to 1200 RPM. Avoid prolonged idling at
low RPM, as this practice may result in fouled spark plugs.

Takeoff may be made as soon as the ground check iscompleted, and the
engine is warm.

Do not operate the engine at high RPM when running up or taxiing
over ground containing loose stones, gravel or any loose materal that may
cause damage to the propeller blades.

\-/

REPORT: VB-r060
+19

\-/

ISSUED: JANUARY 9, l9t0



SECTION 4
NORMAL PROCEDURES

PIPER AIRCRAFT CORPORATION
PA.32.30I, SARATOGA

4.T7 TAXIING

Before attempting to taxi the airplane. ground personnel should be n
instructed and approved by a qualified person authorized by the owner.
Ascertain that the propeller back blast and taxi areas are clear.

After releasing the parking brake. power should be applied slou'll' to
start the taxi roll. Taxi a few feet forward and apply the toe brakes to
determine their effectiveness. Taxi with the propeller set in low pitch. high
RPM setting. While taxiing, make slight turns to ascertain the effectiveness
of the steering.

Observe wing clearances when taxiing near buildings or other
stationary objects. If possible. station an observer outside the airplane.

Avoid holes and ruts when taxiing over uneven ground.

Do not operate the engine at high RPM when running up or taxiing
over ground containing loose stones. gravel or anv loose material that may
cause damage to the propeller blades. n
4.T9 GROUND CHECK

I s., the parking brake

The magnetos should be checked at 2000 RPM with the propeller set at
high RPM. Drop off on either magneto should not exceed 175 RPM and the
difference between the magnetos should not exceed 50 RPM. Operation on
one magneto should not exceed l0 seconds.

Check the vacuum gauge: the indicator should read 4.8" to 5.2" Hg at
2000 RPM.

Check the annunciator panel lights with the press-to-test button. Also
check the air conditioner and the alternate air.

The propeller control should be moved through its complete range to
check for proper operation, and should then be placed in full INCREASE
rpm for takeoff. To obtain maximum rpm. push the pedestal-mounted
control fully forward. Do not allow a drop of more than 500 RPM during
this check. In cold weather the propeller control should be c1'cled from
high to low RPM at least three times before takeoff to make sure that u arm
engine oil has circulated.

REPORT: VB-1050
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The electric fuel pump should be turned OFF briefly after starting or
during wann-up to make sure that the engine{riven pump is operating.
Prior to takeoff, the electric pump should be turned ON again to prevent loss
of power during takeoff should the engine{riven pump fail. Check oil
temperature and oil pressure. The temperature may be low for some time if
the engine is being run for the first time of the day.

4.2T BEFORE TAKEOFF

All aspects of each particular takeoff should be considered prior to
executing the takeoff procedures.

If the airplane is to be operated with the rear cabin door removed, it is
recommended that all passengers wear parachutes.

After all aspects of the takeoff are considered, a pre-takeoff check
procedure must be performed.

Turn ON the master switch and check and set all of the flight
instruments as required. Check the fuel selector to make sure it is on the
proper tank (fullest). Turn ON the electric fuel pump and check the engine
gauges. The alternate air should be in the CLOSED position.

All seat backs should be erect.

The mixture and propeller control levers should be set. Fasten the
seat belts snugly around the empty seats. Occupants should fasten their
seat belts and shoulder harness.

NOTE

lf the fixed shoulder harness (non-inertia reel
type) is installed, it must be connected to the
seat belt and adjusted to allow proper accessi-
bility to all controls, including fuel selector,
flaps, trim, etc., while maintaining adequate
restraint for the occupant.

If the inertia recl type shoulder harness is
installed, a pull test of its locking restraint
feature should be performed.

ISSUED: JANUARY 9, l9t0
REVISED: JULY 31, l9tl
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Exercise and set the flaps and trim tab. Insure proper flighr control
movement and response. All doors should be properll'secured and latched.
On air conditioned models. the air conditioner must be OFF to insure
normal takeoff performance.

4.23 TAKEOFF

The normal takeoff technique is conventional. The tab should be set

slightly aft of neutral. with the exact setting determined bv the loading of the
airplane. Allow the airplane to accelerate to 74 to 80 KIAS. depc'nding
on aircraft weight. and ease back on the control rt'heeI to rotate to climb
attitude. Takeoffs are normally made uith the flaps retracted.

SHORT FIELD. OBSTACLE CLEARANCE

Lower flaps to 25o. accelerate aircraft to 58 to 66 KIAS. depending on
aircraft weight. and ease back on the u'heel to rotate. After breaking ground.
accelerate to 6l to 7l KIAS. depending on aircraft ll'eight. and climb past
obstacle. Continue climb and accelerate to best rate of climb speed 90 KIAS.
and slowly retract the flaps.

SHORT FIELD, NO OBSTACLE

A

n
Lower flaps to 25". accelerate aircraft to 58 to 66 KIAS. depending on

aircraft weight, and ease back on the wheel to rotate. After breaking ground.
accelerate to best rate of climb speed. 90 KIAS. and slou'I1' retract the flaps
while climbing out.

SOFT FIELD. OBSTACLE CLEARANCE

Lower flaps to 25o. accelerate aircraft. pull nose gear off as soon as

possible and lift off at lou'est possible airspeed. Accelerate just above the
ground to 6l to 7l KIAS, depending on aircraft weight. and climb past

obstacle. Continue climb while accelerating to best rate of climb speed. 90

KIAS, and slowly retract the flaPs.

SOFT FIELD, NO OBSTACLE

Lower flaps to 25o, accelerate aircraft. pull nose gear off as soon as A
possible and lift off at lowest possible airspeed. Accelerate just abore the
ground to best rate of climb speed.90 KIAS. and climb out uhile slowlv
retracting the flaPs.
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4.25 CLIMB

The best rate of climb at gross weight and maximum continuous power
will be obtained at 90 KIAS. The best angle of climb rnay be obtained at 76
KIAS. At lighter than gross weight these speeds are reduced somcwhatt. For
climbing en route, a speed of 100 KIAS is recommended. This will produce
better forward speed and increased visibility over the nose during the climb.
Monitor the cylinder head temperature during climbs.

Upon reaching a safe altitude, the electric fuel pump may be turned off.

4.27 CRTIISING

The cruising speed is determined by many factors, including power
setting, altitude, temperature, loading and equipment installed in the
airplane.

The normal maximum cruising power is'l57oof.the rated horsepowerof
the engine. When selecting cruising RPM below 2300, limiting manifold
pressure for continuous operation, as specified by the appropriate *Avco-

Lycoming Operator's Manual," should be observcd.

To obtain the desir€d power, set the manifold pressure and RPM
according to the power setting table in this manual.

Use of the mixture control in cruising flight reduces fuel consumption
significantly, especially at higher altitudes. The mixture should be leaned
during cruising operation above 5fi)0 ft. altitude and at pilot's discretion at
loweraltitudes when TSflopower or less is being used. If any doubt exists as to
the amount of power being used, the mixture should be in the full'RICH"
position for all operations under 5(M) feet.

To lean the mixturc, disengage the lock and pull the mixture control
until the engine becomes rough, indicating that the lean mixture limit has
bcen reached in the leaner cylinders. Then enrich the mixture by pushing the
control towards the instrument panel until engine operation becomes
smooth. The fuel flow meter will give a close approximation of the fuel being

.To obtain the performance prescnted in the Performance Section of this
handbook, all parameters listed on the performance charts must be
followed.
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oonsumed. The low side of the power setting, as shown on the fuel flow
meter, indicates best economy for that percent of power. while the high side
indicates best power. n

lf the airplane is equipped with the optional exhaust gas temperature
(EGT) gauge, a more accurate means of leaning is available to the pilot. For
this prooedure, refer to the "Avco-Lycoming Operator's Manual."

lateral trim is best maintained by using fuel alternately from each tank
at one hour intervals.

Always remember that the electric fuel pump should be turned "ON"
before switching tanks, and should be left on for a short period thereafter.
To preclude making a hasty selection, and to providecontinuity of flow, the
selector should be changed to another tank before fuel is exhausted from the
tank in use. The electric fuel pump should be normally 'OFF" so that any
malfunction of the enginedriven fuel pump is immediately apparent. If signs
of fuel starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately
positioned to a full tank, and the electric fuel pump switched to the "ON"
position. Fuel tank selection at low altitude is not recommended, since little
recovery time is available in the event of an error in tank selection. When
switching tanks, make sure that the selector drops into a detent and is lined
up with the desired tank.

n
4.29 APPROACH AND LANDING

Accomplish the l:nding Checklist early in the landing approach

NOTE

lf the fixed shoulder harness (non-inertia reel
type) is installed, it must be connected to the
seat belt and adjusted to allow proper accessi-
bility to all controls, including fuel selector,
flaps, trim, etc., while maintaining adequate
restraint for the occupant.

If the inertia reel type shoulder harness is
installed, a pull test of its locking restraint
feature should be performed.
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Depcnding on l'ield lcngth and othcr factors. the l'ollowing procedurcs
are appropriatc:

\-/ NoRMAI TECHNIQIIE (No Pcrl'ormance Chart Furnishcd)

When available runwav length is in cxccss of required runway length. a

normal approach and landing tcchniquc may bc utilized. Thc aircra[t should
be flown down thc linal approach course at 95 KIAS with powerrequired to
maintain the desired approach anglc. The amount of flap used during
approach and landing and the spccd of the aircraft at contact with the
runwa)'should be varied according to the landing surface. conditions of
wind and aircraft loading. lt is gcncrally good practice to contact the ground
at the minimum possiblc safe spec'd consistent with cxisting conditions. As
landing distanccs u'ith this techniquc will vary. performance charts are not
furnished.

SHORT FlEl-D I.ANDING APPROACH POWER OFF (See Chart.
Section 5)

When arailable runuay length is minimal or obstacle clearance to
landing is of ma.jor concL-rn. thi.s approach,'landing technique may be
employed. The aircrafi should be flown on the final approach at 79 KIAS
with fullflaps and idle power. The glide path should be stabilized asearlyas
possible. Reduce thc speed slightly during landing flareout and contact thc
ground close to stall speerJ. After ground contact. retract the flaps and apply
full aft travcl on the control wheel and maximum braking consistent with
existing conditions.

SHORT FIEt.D l-A\DING APPROACH POWER ON (No Performance
Chart Furnished )

It sometimes ma1' bc advantageous to use this approach tcchnique when
obstacle clearance during Ianding is ol'conccrn. The aircraft should bc'flown
with full flaps and suf'[icient powcr lirr an approach path that will clear the
obstacle. Whcn ohstaclc clcarancc is assurcd. rcducc thc porvcr and assumc
thc 79 KIAS approach spccd to landing l'larc. Al'tcr ground contact. closc
thc throttlc. rctract lhc l'lirps. apply lull att lravcl on thc control whccl and
maximum braking consistcnt with cxisting conditions. As landingdistanccs
with this tcchniquc will vary. pcrlirrnrance charts alc not lirrnishcd.

RllP0RT: VB-1060
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4.31 GO.AROUND

To initiate a go-around from a landing approach, the prop control I
should be set to full INCREASE, the throttle should be advanced to I

maximum power while the pitch attitude is incrcased. Allow the airplane to
accelerate to the best angle of climb speed (76 KIAS) for obstacle clearance
or to the best rate of climb speed (90 KIAS) if obstacles are not a factor.
Slowty retract the flaps when a positive climb is established. Reset the
longitudinal trim as required.

4.33 STOPPING ENGINE

Prior to shutdown, all radio and electrical equipment should be turned
OFF.

At the pilot's discrction, the flaps should be raised and the electric fuel
pump turned OFF.

NOTE

The flaps must be placed in the UP positionfor
the flap step to support weight. Passengers
should be cautioned accordingly.

The air conditioner should be turned OFF, the propeller set in the full
INCREASE position, and the engine stopped by disengaging the mixture
control lock and pulling the mixture control back to idle cut-off. The throttle
should be left futl aft to avoid engine vibration while stopping. Then the
magneto and master switches must be turned OFF.

435 PARKING

If necessary, the airplane should be moved on the ground with the aid of
the nose wheel tow bar provided with each airplane and secured behind the -

rear s€ats. Set the p"rkit g brake ON. The aiieron and stabilator controh I
should be secured by looping the safety belt through the control wheeland
pulling it snug. The flaps are locked when in the UP position and should be
left retracrcd.

Tie downs can be secured to rings provided undereach wing and to the
tail skid. The rudder is held in position by its connections to the nose wheel
steering and normally does not haw to be secured.

\-/
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4.37 STALLS

The stall characteristics are conventional. An approaching srall is A
indicated by a stall warning horn which is activated betu,een l'ire and tcn
knots above stall speed. Mild airframe buffeting and gentle pitching nrar
also precede the stall.

The gross weight stalling speed with power off and fullflaps is 5tt KIAS
With the flaps up this speed is increased 4 KTS. Loss of altirude during stalls
can be as great as 500 feet. depending on configuration and poucr.

NOTE

The stall warning system is inoperative u ith the
master switch OFF.

During preflight. the stall warning system should be checked b1 turning
the master switch on, setting the flaps to 25" or 40o and raising the outboard
lift detector to determine if the horn is actuated. The flaps should rhen bc
reset to 0o and the inboard lift detector raised to determine if the horn is
actuated. n
4.39 TURBULENT AIR OPERATION

ln keeping with good operating practice used in all aircraft. it is

recommended that when turbulent air is encountered or expected. the
airspeed be reduced to maneuvering speed to reduce the structural loads
caused by gusts and to allow for inadlertent speed build-ups u'hich mav
occur as a result of the turbulence or of distractions caused bv the
conditions.

4.4T WEIGHT AND BALANCE

It is the responsibility of the owner and pilot to determine that the
airplane remains within the allowable weight vs. center of graritl'enrelopc
while in flight.

For weight and balance data. refer to Section 6 (Weight and Balancc). a]
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PERFORMANCE

5.I GENERAL

All of the required (FAA regulations) and complementary performance
information is provided by this section.

Performance information associated with those optional systems and
equipment which require handbook supplements is provided by Section 9
(Supplcments).

5.3 INTRODUCTION. PERFORMANCE AND FLIGHTPLANNING

The performance information presented in this section is bascd on
measured Flight Test Data corrected to I.C.A.O. standard day conditions
and analytically expanded for the various parameters of weight, altitude,
temperature, etc.

The performance charts are unfactored and do not make anyallowance
for varying degrees of pilot proficiency or mechanical deterioration of the
aircraft. This performance, however, can be duplicated by following the
stated procedures in a properly mairtained airplane.

Effects of conditions not considered on the charts must be evaluated by
the pilot, such as the effect of soft or grass runway surface on takeoff and
landing performance, or the effect of winds aloft on cruise and range
performance. Endurance can be grossly affected by improper leaning
procedures, and inflight fuel flow quantity checks arr recommended.

REMEMBER! To get chart pcrformance, follow the chart procedures.

REPORT: VB-r060
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.F. in{oqltio_l provided byparagraph 5.5 (Flight pranning Exampre)
oPtlines a detailed flight plan using performance cha-rts in this seition. Each
chart includes its own example to itrow how it is used.

WARNING

Performance information derived by
extrapolation bcyond the limits shown on the
charts should not be used for flight planning
purposes.

A

n
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5.5 FLIGHT PLANNING EXAMPLE

(a) Aircraft Loading

The first step in planning the flight is to calculate the airplane
weight and center of gravity by utilizing the information provided
by Section 6 (Weight and Balance) of this handbook.

The basic empty weight for the airplane as licensed at the
factory has been entered in Figure 6-5. lf any alterations to the
airplane have been made affecting weight and balance. reference to
the aircraft logbook and Weight and Balance Record (Figure 6-7)
should be made to determine the current basic empty weight of the
airplane.

Make use of the Weight and Balance Loading Form (Figure 6-
ll) and the C.G. Range and Weight graph (Figure 6-15) to
determine the total weight of the airplane and the center of gravity
position.

After proper utilization of the information provided, the
following weights are to be considered in the flight planning
example.

The landing weight cannot be determined until the weight of
the fuel to be used has been established (refer to item (g) (l).

(l) Basic Empty Weight 2100 lbs.
(l) Occupants (6 x l70lbs.) 1020 lbs.
(3) Baggage and Cargo 60 lbs.
(4) Fuel (6lb/gal. x 50) 300 lbs.
(5) Takeoff Weight 3480 lbs.
(6) Landing Weight

(aX5) minus (g)(l).
(3480lbs. minus 180 lbs.) 3300 lbs.

The takeoff weight is below the maximum of 3600 lbs. and the
weight and balance calculations have determined the C.G.
poeitbn within the approved limits.

ISSUED: JAtr{UARY 9, l9t0
REVISED: A,UGUST 4,[si,
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(b) Takeoff and Landing

Now that the aircraft loading has been determined, all aspects
of ttre takeoff and landing must be considered.

All of the existing conditions at the departure and destination
airport must be acquired, evaluated and maintained throughout
the flight.

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Performance and Takeoff Ground Roll
graph (Figures 5-7, 5-9, 5- l I, 5- 13, 5- l5 and 5- I7) to determine the
length of runway necessary for the takeoff and/or the barrier
distance.

The landing distance calculations are performed in the same
manner using the existing conditions at the destination airport
and, when established, the landing weight.

The conditions and calculations for the example flight are
listed below. The takeoff and landing distances required for the
flight have fallen well below the available runway lengths.

Departure Destination
Airport Airport

1200 fr.
l60c

IO KTS
Headwind

3000 ft.

400 fr.
240

5 KTS
Headwind

4600 ft.

A

n
(l) Pressure Altitude
(2) Temperature
(3) Wind Component

(4) Runway Length Available
(5) Takeoff and Landing

Distance Required
(3 Blade Propeller
and Standard Brakes)

*reference Figure 5-15
*rreference Figure 5-43

REPORT: VB-1060
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NOTE

The remainder of the performance charts used
in this flight plan example assume a no wind
condition. The effect of winds aloft must be

considered by the pilot when computing climb,
cruise and descent performance.

(c) Climb

The next step in the flight plan is to determine the necessary |

climb segment components.

The desired cruise pressure altitude and corresponding cruise
outside air temperature values are the first variables to be

considered in determining the climb components from the Fuel,
Distance, and Time to Climb graph (Figure 5-23). After the fuel,
distance and time for the cruise pressure altitude and outside air
temperature values have been established, apply the existing
conditions at the departure field to graph (Figure 5-23). Now,
subtract the values obtained from the graph for the field of
departure conditions from those for the cruise pressure altitude.

The remaining values are the true fuel, distance and time
components for the climb segment of the flight plan corrected for
field pressure altitude and temperature.

The following values were determined from the above
instructions in the flight planning example.

(l) Cruise Pressure Altitude 6000 ft.
(2) Cruise OAT 6o C
(3) Time to Climb

(8.5 min. minus 1.5 min.) 7 min.*
(4) Distance to Climb (15.7

nautical miles minus
2.6 nautical miles) l3.l nautical miles*

(5) Fuel to Climb (4.0 gal.
minus .8 gal.) 3.2 gal.*

*reference Figure 5-23

ISSUED: JANUARY 9, 1980
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(d) Descent

l-he dcsce.t data *ill bc dctcrnrirrcd p'ior lo rhc c'uisc tlaru r,r
pror idc' thc dcsccnt distancc lor csrilhlishirru tlrc t()rill crrri\c
d ist a nct'.

['tilizin-u thc cruisc prcssurc altitrrdc lnd O,\'1 . dcrcr.nrinc
the basic lucl. distallcc arrd rintc l'ol dcsecnt ([.igrrr.c _i--19). llrcsc
[igures nrust bc ad.jusrctl lir. tlrc'l'icltl prcssurc lltitrrdc,.tl
tenlpL'raturc at lhc dcstinatittn ailport. lo lind thc ncccsslr.r
ad.justntu-nt r alucs. usc thc cxisting pre \\ut.c ir ltitrrr.lc lrr.rr,l

tcnlpclaturc ct-rnditions at thc clcstinutiorr ilirpo|l us r;rrilrhlcs ltr
l'ind thc lircl. distancc and rinrc ralrrcs lltrrr.r rhc ur.aph 1[iigLrr.c 5-
-19). \ou. subtrlct tlrc talucs obrairrctl ll'onr thc licld c.ntliritrr:
fl'onr thc ralucs obrairrcd ll'onr thc cr.uisc conrlitionr to lind rlrc t.uc
tlel. distancc and tinrc ralucs nccdctl lor rhc l'l igltr plarr.

l-hc ralues ohtaincd hr plrlpcr rrtiliztrtion trl tltc gnrlths ltrr.thc
descent segnlcnt ol thc c-ranrplc ut'c :hou n bclou.

( l) -l-inrc to l)esccnd
( 12 nrin. nritttts r trtin.) l0 prip.x

(2) Distancc to [)csccnd
(25 nautical rlriles lliinus
4 nautical ntilcs) I I rrirutiell nrilcst,

(3) Fuc'l to Desccnd
( 1.9 gal. minus 0.-1 gal.) l 6 s.l.'i'

(c) Cruise

L sing thc total disriutcc to bc tlar clcd dur.ins t hc llighr.
subtract the prer ioush calctrlatc(l di\lilnec to clinth iilt(l (l i:llil)cc t()
descend to establish thc roral crrrisc disruncc. [lclcr.ro tltc
appropriate Arco [-rconrinu Opelator': \lantral lrrrd thc l)()\\ct-
Setting 1-abl,"'(Figurc 5-15)rrhcn sclcctinu thc e Iui\c p()\\cr.\crrilt!.1.
The establishcd prcssurc altitudc and tcntpcnrrrrrc rlltrc: rr rrtl thc
selected cruise po\\cl should nou bc Lrtrlizcd to (lctcnlinc tltu tnlc
airspeed ['ronr the Spccd Poucl uraplr lFigurc 5-19).

Calculate the cruisc lilcl c()nsuntption ltrr Ilrc cr-rrrsc prrrr cr.
selting liom thc inl'orntatior.r proridcd br tltc ..\rco l lc()nunr.l
Operator's l\4anual.

*reference Figure 5-39

A

n

REPORT: VB-1060
5-6

ISSt'ED:.1.\\t AR\ 9. l9tJ0
Rt-\'ISED: 0('T()Bt-R 7. t98-3

n



t,t t,t,.R,t t ll('R A l''t- ('oR l'(rR A't'loN
!'.\-.r2-llll. sA RA'l o(; A

sl..( I toN 5
P].RI.ORMAN( r.;

\./

I ltt'clttisc titrlc is lotltttl hr tliritlirrg llrc crttisc tlirlitttcc hr thc

t.rrrisc rpcctl :rrrtl tlrc crrrisc lttcl is lirtrrttl hr nlrrltiplrirrg tltc crtlisc
lrrel cottrtttttptiott hr thc t'rtttsc lilltc.

thc clrtisc citlctrlalions cstirhlishctl lirr thc cruisc scSnlctrt ()l'

tlrc llight plirrtrrirrg. cs:ttllplc itrc its lollou's:
( I ) I otirl I )islitttcc 2l{2 rrarrtical nrilcs
(2) ('rtrisc I)ist;rncc

(cX l) rnirrrrs (cX4) lninrrs
((lX 2). (2tt2 rrirtrlical
ttrilcs mitrtts 1.1. I llatrticll
ntilcs ntittrts 2l triltrtic:rl
nlilcs) 24lt nautical rnilcs

(-1) ('ruisc l'owcr 65'; (ccon()nrt')
(4) ('ruiscSpcc<l l-16KlSlASr
(5) ('ruisc Ftrcl ('onsrrmplion l-1.1( (;l'll
((r) ('rrrisc I inrc

(cX2) diridcd hy (cX4).
24tl nautical rrrilcs dir idcd
hv 1.16 K !S Ll{-l ltrs. ( I hr. 5l) nrirr.)

( 7) ('ruisc I 
jtrcl

(cX5) multiplicd hv (cX6).
( l-1.lt (;l'H rrrrrltiplictl
hy l.tt.l hrs.) 25.2 gal.

(l) I ot:rl ljlight I imc

'l.hc total llight tinrc is tlctcrntirrcd hr ldding thc tirllc to e linth.
lhc tinrc to dcsccnd ittttl tltc crttisc tintc. llcnrcnthcr! I hc tinlc
r'alucs takcn [rorrr tltc clinrh irntl tlcsccttl ltraphs itrc ilt trlitltllcs:tttd
nrusl br-'corrlcrtc<t lo hrturs hclirrc ltltlirrg lhcnr lo lhc crttisc litnc.

'l hc lirllouirrg llight titrre is rcqtrirctl lirr lhc llight plirrrrrirrg
cxa rnplc:

( l) lotal l'light lirtrc
(cX.l) plus (tl X | ) plus (c)(65).
(.l2 hrs. plrrs.lT ltrs. pltrs l.t{.1 hrs.) 2. ll hrs.
(7 rrtirt. plrrs l0 tttitt. pltrs
I hr 5o rrrirr.) I hrs. 7 rnirr.

*rclcrcrrcc I igurc 5-29

lSSlt]-l): .!ANtrA RY 9. 1980
RllVlSi.l): (X'TOB].R 7. let.r
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PERFORMANCE
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(g) Total Fuel Required

Determine the total fuel required b1'adding the fuc'l to clirttb.
the fuel to descend and the cruise fuel. When the total l'uel 1in
gallons) is determined. multiply this valuc b1'6 lb gal to deternrirrc-
the total fuel weight used for the flight.

The total fuel calculations for the example flight plan are
shown below.

(l) Total Fuel Required
(c)(5) plus (d)(3) plus (eX7).
(3.2 gal. plus 1.6 gal. plus 25.2 gal.) -10 gal.
(30 gal. multiplied by 6 lb gal.) 180 lbs.
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5.7 PT]RF ORMAN('I] (;RAPHS

I.IST OI.' FI(;TIRl]S

I- igu rc
No.

5-l
5-.1

5-5
5-7
5-9
5-il
-s_ l.t
5- l,s
5-17
5- I9
_s-2 I

5-2-1

5-25
< 1?

5-29
5-3 r

5-33
5-15
5-.17
5--19
5-4 t

5-4-1

ISSUED: JANL)ARY 9, 1980

REVISED: SEPTEMBER 17, l9t4

l'agc
No.

5-il
5-t2
5-r3
5-14
5-r5
5- l6
5-t7
5- l8
5- r9
5-20

5-21
5-22
5-23
5-25
5-26
5-27
5-2tr
5-29
5-30
5-3 r

5.32

5--1.1

5-34

5-.15

5-.36

REPORT: VB-I060
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'l-cntpcral 
rt rc ('ottr clsiott

Air spcccl Slstcnr ('alibrltion
l)oucr Oll'Stall Spccd Vcrsus Arrglc ol tlank
Nolnurl l)r'occtlurc'l'akcol'l l)ct lot'lttattcc
Nornrll l)roccdut'c l'akcoll (irottntl Roll ..
Mirrinrunr Ellirrt l'akctll'l' l)crlitrnrancc - Flaps 0". . ..
Marirnunr Et'lilrt'l'akctll'l'(irotrnd Roll - Flaps 0o ...
Maxinrtrnr El'lilrt -l'akcol'l' l)crlilrmancc - Flaps 25" . . .

Marirnunr El'lirrt l'akcol't'(iround Roll - Flaps 25" ..
Climb Pcrlirrnrancc (2 Bladc Propcllcr - 2600 RPM)
Climh Pcrlirlmancc (2 Btadc Propcllcr - 5 Min. l.imit)

1-1 Bladc Propeller - No l'imc l-imit) .

Fucl. 
-l-imc and Distancc to Climb

Pou'cr Setting 
-I-ablc 

.

Maxinrum Spccd l)crftlrmancc
Spced - Cruise I'owcr
This I- igure lntcntionally l.clt Blank
Range - Cruisc Powcr
This Figurc lntcntionalll' I.clt Blank
Endu ra ncc
Fucl. -l'imc and Distancc lo Desccnd
Glidc Rangc
[-anding Pcrl'ormancc - Standard Wheels, l'ires

and Brakcs
l-anding Glound Rotl - Standard Whcels. l'ircs

and Brakcs
l.anding Pcrl'ormancc - Optional [-anding Ccar

Hcar"y' Duty Group No. I Installcd.. ..
l-anding Ground Roll - Optional [.anding Gcar

Hear'y' Dut1, Gror.rp No. I lnstallcd.. ..

5-45

5-47

5-.19
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