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APPLICABILITY

Application of this handbook is limited to the specific Piper PA-32-
301 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 keptina
current status.

REVISIONS

The information compiled in the Pilot’s Operating Handbook, with the
exception of the equipment list, will be kept current 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.

1. 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:

1. Revision pages will replace only pages with the same page number.

2. Insert ali 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.

1. ldentification of Revised Material

Revised text and illustrations 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-1060
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Black lines will indicate 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 ona /\
page will not be identified.

ORIGINAL PAGES ISSUED

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

Title,ii through vii, 1-1 through 1-22, 2-1 through 2-10, 3-1 through 3-15,
4-1 through 4-26, 5-1 through 5-36, 6-1 through 6-58, 7-1 through 7-30, 8-1
through 8-17, 9-1 through 9-20, 10-1 through 10-2.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS

Current Revisions

to

the PA-32-301, Saratoga Pilot’s Operating
Handbook, REPORT: VB-1060 issued January 9, 1980.

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. | 6-42 Revised info.
(PR800404) 9-i Added info.
9-21 | Added supplements 6, 7, L)M& E’UM
thru and 8. Ward Evans
9-40 April 4, 1980
Rev. 2 9-i Revised pg. no.
(PR800606) 9-21 Relocated info. L)M& E»o«&-—
thru Ward Evans
9-40 June 6, 1980
Rev. 3 1-4 Revised para. 1.7 (c).
(PR801003) 2-2 Revised para. 2.7 (g).
2-3 Revised para. 2.7 g; Relocated
para. 2.9 to pg. 2-3.
2-4 Added para. 2.9 from pg. 2-3.
29 Revised placard.
4-15 Revised info.
4-17 Revised para. 4.13 (b).
4-26 Revised para. 4.37.
5-20 Revised example in fig. 5- 19
5-25 Revised fig. 5-27.
6-1 Revised Table of Contents.
6-6 Revised fig. 6-6.
6-10 Revised para. 6.9 (f).
6-23 Revised item 33.
6-24 Added new items 49 and 50.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval f\
Number and | Revised Description of Revision Signature and
Code Pages Date )
Rev. 3 6-28 Relocated items 105 and 107 to
(PR801003) pg. 6-29; added new item 103 b
(cont) 6-29 Added items 105 and 107 from
pg. 6-28.
6-31 Revised item 119.
6-32 Revised items 121 and 125.
6-34 Relocated items to pg. 6-35:
added new items 143 thru 147;
renumbered items.
6-35 Added items from pg. 6-34;
renumbered items.
6-42 Added new items 217 and 219.
6-42a | Added pg.; added new items
221 thru 229.
6-42b | Added pg.: added new items
231 thru 241.
6-43 Renumbered items.
thru
6-46
6-47 Renumbered items; added new
items 285 and 287.
6-48 Renumbered items; added new
items 295 and 299.
6-49 Renumbered items.
thru
6-51
6-52 Renumbered items; added new
item 334.
6-53 Renumbered items.
thru
6-56
6-57 Relocated items to pg. 6-58:

added new items 389 thru 397.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

: Revision FAA Approval
\/ Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 3 6-58 Relocated items to pg. 6-59;
(PR801003) added items from pg. 6-57;
(cont) renumbered items.
6-59 Added pg.; added items from
pg. 6-58; renumbered items.
7-12 Revised para. 7.15.
7-14 Revised fig. 7-13.
7-18 Revised fig. 7-17.
7-22 Revised para. 7.23.
7-23 Revised para. 7.25.
8-6 Revised para. 8.9 (c).
8-12 Relocated para. 8.21 (c) and (d)
to pg. 8-12b.
8-12a | Added pg.; added new info. to
N para. 8.21 (b).
\/ 8-12b | Added pg.; added para. 8.21 (c)
and (d) from pg. 8-12.
8-13 Revised item.
9 Added Supplements 9 thru 11.
9-5 Revised Section 5 of
Supplement 1.
9-11 Revised Section 4 (8) a. and b.
of Supplement 3.
941 Added pgs.; added
thru | Supplement 9 (Century 21
9-44 | Autopilot Installation).
945 | Added pgs.; added
thru Supplement 10 (Century 41
9-54 Autopilot Installation).
9-55 | Added pgs.; added Ward E-one-
thru | Supplement 11 (Piper Control | Ward Evans
9-56 Wheel Clock Installation). Oct. 3, 1980
~
—/
REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

FAA Approval /7~ \

Revision
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 4 34 Revised Table of Contents.
(PR810211) 3-4 Relocated info. from pg. 3-5.

) 3-5 Moved info. to pg. 3-4;
changed title and revised
procedure; added procedure.

3-6 Continued procedure; moved
info. to pg. 3-7.

3-7 Relocated info. from pg. 3-6.

3-13 Revised and retitled para.
3.23.

3-14 Added para. 3.24; moved
para. 3.27 and 3.29 to pg. 3-15.

3-15 Relocated para. 3.27 and 3.29:
moved info. to pg. 3-16.

3-16 Added page: relocated info.
from pg. 3-15.

6-21 Revised item 13.

6-27 Revised item 97.

6-28 Revised items 99, 101 and 103.

6-29 Typo correction.

6-31 Moved item 119c to pg. 6-32.

6-32 Relocated and revised item
119¢; moved items 123, 125
and 127 to pg. 6-32a.

6-32a | Added page; relocated items
123, 125 and 127 from pg.
6-32.

6-32b | New page.

6-41 Added item 198.

6-46 Added item 270; moved item
275 to pg. 6-47.

6-47 Relocated item 275 from pg.
6-46; revised item 287; moved
item 291 to pg. 6-48.

6-48 Relocated item 291 from pg.

6-47; moved items 299 and
301 to pg. 6-49.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 4 6-49 Relocated items 299 and 301
(PR810211) from pg. 6-48.
(cont) 6-56 Revised item 287.
6-57 Revised items 389 thru 397;
moved items 395 and 397 to
pg. 6-57a.
6-57a | Relocated items 395 and 397
from pg. 6-57; relocated items
399 thru 405 from pg. 6-58.
6-57b | Relocated items 407 and 409
from pg. 6-58; relocated items
411 and 413 and info. from
pg. 6-59.
6-58 Deleted page; moved items
399 thru 405 to pg. 6-57a;
moved items 407 and 409 to
pg. 6-57b.
6-59 Deleted page; moved items
411 and 413 and info. to pg.
6-57b.
7-12 Revised para. 7.15; relocated
info. from pg. 7-13.
7-13 Moved info. to pg. 7-12;
added note.
7-14 Revised Figure 7-13.
7-15 Revised para. 7.15 cont.
7-19 | Revised para. 7.19. ‘&)Qﬁl ECM
8-14 Revised para. 8.23. Ward Evans
9-45 Revised Sec. 2 (¢). Feb. 11, 1981
Rev. § il Revised Warning.
(PR810731) I-5 Revised para. 1.13.
2-1 Changed page no.
4-4, 4-5, | Revised procedure.
4-6
4-8 Revised procedure.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 5 4-11 Added to procedure; moved
(PR810731) info. to pg. 4-12.
(cont) 4-12 Relocated info. from pg. 4-11.

4-16 Revised para. 4.9; moved
info. to pg. 4-17.

4-17 Relocated info. from pg. 4-16.

4-21 Revised para. 4.21; moved
info. to pg. 4-22.

4-22 Relocated info. from pg. 4-21.

4-24 Revised para. 4.29; moved
info. to pg. 4-24a.

4-24a | New page; relocated info.
from pg. 4-24; added to para.
4.29. .

4-24b | New page.

6-26 Revised items 59, 61 and 63.

6-33 Revised item 133.

6-34 Revised item 147.

6-36 Revised item 169.

6-37 Added item 170.

6-40 Deleted item 193.

6-42 Revised item 219.

6-42b | Revised item 241.

6-45 Moved renumbered item to
pg. 6-45a; moved item 267 to
pg. 6-45b.

6-45a | Added items 264 and 265; re-
located renumbered item
from pg. 6-45.

6-45b | Relocated item 267 from pg.
6-45; relocated items 269 and
270 from pg. 6-46.

6-46 Moved items 269 and 270 to

pg. 6-45b; added item 272;
relocated items 275 thru 279
from pg. 6-47.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. § 6-47 Moved items 275 thru 279 to
(PR810731) pg. 6-46; relocated items 291
(cont) and 293 from pg. 6-48.
6-48 Moved items 291 and 293 to
pg. 6-47; added item 295.
6-54 Revised item 367.
6-57a | Delete page; moved items 395
thru 405 to pg. 6-58; revised
item 401.
6-57b | Delete page; moved items 407
| thru 415 to pg. 6-59; added;
item 415.
6-58 New page; relocated items
from pg. 6-57a.
6-59 New page; relocated items
from pg. 6-57b; delete info. ,
7-13 Revised para. 7.15. L‘)Mi 5&»4/
8-10 Revised para. 8.15. Ward Evans
9-53 Revised (i) (2). July 31, 1981
Rev. 6 1-7 Revised para. 1.19.
(PR811211) 44 Corrected error to para. 4.5.
4-14, | Revised para. 4.9.
4-15
64 Revised fig. 6-3 info.
6-19 Revised para. 6.13.
6-45 Relocated item 264 from
pg. 6-45a.
6-45a | Moved item 264 to pg. 6-45;
relocated item 267 from
pg. 6-45b.
6-45b | Moved item 267 to pg. 6-45a;

relocated items 271 and 272
from pg. 6-46.
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and /" '\
Code Pages Date
Rev. 6 6-46 Moved items 271 and 272 to
(PR8I11211) pg. 6-45b; relocated items
(cont) 281 and 283 from pg. 6-47.
6-47 Revised item 281; moved
item 281 and 283 to pg. 6-46.
6-52 Added new item 335; moved
items 334 and 335 to new
pg. 6-52a.
6-52a | New pg.; relocated item 334
and new item 335 from
pg. 6-52.
6-52b | New pg.
6-53 Renumbered item to 336;
revised item 337.
6-58 Added notation to item 405. (J.) Q o
7-22 | Added info. to para. 7.23. W e\
9-46 Revised Supplement 10, Ward Evans
Section 3 (3) a. Dec. 11, 1981
Rev. 7 Title Revised Title page.
(PR820804) il Revised para.
1- Revised Table of Contents.
1-1 Revised para. 1.1.
1-4 Revised para. 1.5.
1-9 Corrected spelling.
1-13 Deleted pages and para. 1.2i.
thru
1-22
23 Revised para. 2.7.

Revised Table of Contents.
Revised procedures.

Revised para. 3.13.
Revised Table of Contents.
New page, cont. Table of
Contents.
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 7 4-8 Revised procedure.
(PR820804) 4-20 Revised para. 4.19.
(cont) 5-3 Revised para. 5.5.
thru
5-8
5-18 Revised title fig. 5-15.
6-i Revised Table of Contents.
6-1 Revised para. 6.1.
6-2 Revised para. 6.3.
6-5 Revised para. 6.5.
6-6 Revised fig. 6-5.
6-7 Revised fig. 6-7.
6-11 Revised fig. 6-9.
6-15 Revised para. 6.11.
7-13 Revised para. 7.15.
7-18 Revised fig. 7-17.
7-19 Revised para. 7.19.
7-22 Revised para. 7.23; moved
info. to pg. 7-23.
7-23 Relocated info. from pg. 7-22.
7-24 Revised para. 7.25; moved
info. to pg. 7-26. '
7-26 Relocated info. from pg. 7-24;
revised para. 7.31; moved
info. to pg. 7-27.
7-27 Relocated info. from pg. 7-26.
7-28, Revised para. 7.37.
7-29
8-2 Revised para. 8.3.
94 Revised Table of Contents.
9-7 Revised Sec. 3 (a).
9-57 Added Supplement 12 (KAP
thru 100 Series Flight Control
9-76 System).
9-77 | Added Supplement 13 (KAP | ti}aid Erams.
thru 150 Series Flight Control Ward Evans
9-102 | System). Aug. 14, 1982

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval /‘\
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 8 1-9 Revised barometric pressure
(PR831007) (mb).
1-10 Deleted MEA.
-10 Relocated fuel placard to
pg. 2-11.
2-11 Added pg. (added new and
relocated fuel placards).
5-6 Revised item (e).
5-7 Revised item (e) (3).
5-9 Revised Figures 5-27 thru 5-37.
5-23 Revised Figure 5-25.
5-25 Revised Figure 5-27 (deleted
graph).
5-26 Revised Figure 5-29.
5-27 Revised Figure 5-31 (deleted
graph). / \
5-28 Revised Figure 5-33.
5-29 Revised Figure 5-35 (deleted
graph).
5-30 Revised Figure 5-37.
6-11 Revised Figure 6-9.
7-15 Added Caution.
8-2 Revised para. 8.3 info. wal\p\ Erﬂn\‘/
8-3 Revised para. 8.5 info. Ward Evans
8-4 Deleted para. 8.5 info. Oct. 7, 1983
Rev. 9 vii Revised Table of Contents.
(PR840917) 1-4 Revised para. 1.7.
3-1 Revised para. 3.1.
33 Revised para. 3.3.
3-10 Revised para. 3.13.
4-3 Revised para. 4.5.
thru 7\
4-11
4-13 Revised para. 4.9.
4-17 Revised para. 4.11.
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PILOT’'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 9 4-20 Revised para. 4.17 and 4.19.
(PR840917) 4-22 Revised para. 4.23.
(cont) 4-25 Revised para. 4.31 and 4.35.
4-26 Revised para. 4.37.
59 Revised para. 5.7.
5-25 Added Fig. 5-27.
6-21 Revised item 15.

Revised Table of Contents.
Revised para. 7.3.

Revised Fig. 7-1.

Relocated info. from pg. 7-8.
Moved info. to pg. 7-7; revised
para. 7.11; revised Fig. 7-5.
New page; added Fig. 7-6.
New page.

Revised para. 7.13.

Revised para. 7.15.

Revised Fig. 7-13.

Revised Fig. 7-17.

Relocated info. from pg. 7-22.
Moved info. to pg. 7-20; revised
para. 7.23.

Revised para. 7.31.

Revised para. 8.9.

Revised para. 8.21 (b) and (d).

Revised Table of Contents.
Revised Supplement 13, King
KAP/KFC 150 Series Autopilot.

Added Supplement 14, Century
31 Autopilot.

Added Supplement 15, Sperry
WeatherScout Weather Radar
System.

REPORT: VB-1060
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and Revised Description of Revision Signature and
Code Pages Date
Rev. 9 10-i Revised titles; Table of ' - N\
(PR840917) Contents. -.L) ahco_  Rre. -
(cont) 10-1, Revised page and para. titless.  Ward Evans '
10-2 Sept. 17, 1984

Rev. 10 7-8 Revised para. 7.11. J J,____‘& .
(PR850628) %.H. Trompler
July 8, 1985
Rev. 11 - 7-22 Revised para. 7.27.

(PR861020) %i Revised Table of Contents
‘ , 9-133  Added Supplement 16.

thru  Auxiliary vacuum System
9-138 f’s 4# .
D.H. Trompler
12/3/5¢

Date ~
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 9 4-20 Revised para. 4.17 and 4.19.
\_—/ (PR840917) | 422 | Revised para. 4.23.
(cont) 4-25 Revised para. 4.31 and 4.35.

4-26 Revised para. 4.37.

5-9 Revised para. 5.7.

5 Added Fig. 5-27.

1 Revised item 15.

Revised Table of Contents.
, Revised para. 7.3.

Revised Fig. 7-1.

Relocated info. from pg. 7-8.
Moved info. to pg. 7-7; revised
para. 7.11; revised Fig. 7-5.
7-8a New page; added Fig. 7-6.
7-8b New page.

7-9 Revised para. 7.13.

7-12, | Revised para. 7.15.

| 7-14 | Rewvised Fig. 7-13.

/ 7-18 Revised Fig. 7-17.
7-20 Relocated info. from pg. 7-22.
7-22 Moved info. to pg. 7-20; revised
para. 7.23.

26 Revised para. 7.31.
-5 Revised para. 8.9.

1 Revised para. 8.21 (b) and (d).

1

i

Revised Table of Contents.
9-77 Revised Supplement 13, King
thru KAP/KFC 150 Series Autopilot.

9-107 | Added Supplement 14, Century
thru 31 Autopilot.

9-126
9-127 | Added Supplement 15, Sperry
< thru WeatherScout Weather Radar
9-132 | System.
\—/
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
- - . .
Rev. 9 10-i Revised titles; Table of \
(PR840917) Contents. L)w\l El'w -
(cont) 10-1, Revised page and para. titles. Ward Evans
10-2 Sept. 17, 1984
Rev. 10 7-8 Revised para. 7.11. j/J M—;
(PR850628) D.H. Trompler
July 8, 1985
Rev. 11 7-22 Revised para. 7.27.
(PR861021) 9-i Revised Table of Contents.
9-133 | Added Supplement 16.
thru Auxiliary vacuum System. ”
9-140 : D.H. Trompler
12/3/5¢
Date
Rev. 12 - Revised para. 4.9. 7\

3
2 Revised para. 7.15.
Revised para. 8.1.

4-1
(PR881001) 7-1
8-1
8-2 Revised para. 8.1 and 8.3.
8-3
8-1
9-2

Revised para. 8.3. EA
Revised para. 8.19. .H'.gT%_romp -

1
5 Revised para. (a.)
Nov. 29, 1988

Date
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-32-301, SARATOGA GENERAL

SECTION 1
GENERAL
1.1 INTRODUCTION

This Pilot’s Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be
furnished to the pilot by CAR 3. It also contains supplemental data l
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
and 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.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: AUGUST 4, 1982 1-1



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-32-301, SARATOGA

12°-11™

Wing Area (sq. ft.) 178.3
Min. Turning Radius (ft.)
(from pivot point to wingtip) 34.0

g2
= (O
=
} TV ——7 ¢
THREE VIEW
Figure 1-1
REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-32-301, SARATOGA GENERAL
1.3 ENGINE
2 BLADE PROPELLER
(a) Number of Engines i
(b) Engine Manufacturer Lycoming
(c) Engine Model Number 10-540-K 1G5

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

(f) Bore (inches)

(g) Stroke (inches)

(h) Displacement (cubic inches)
(i) Compression Ratio

(j) Engine Type

3 BLADE PROPELLER
(a) Number of Engines
(b) Engine Manufacturer
(c) Engine Model Number
(d) Rated Horsepower

(e) Rated Speed (rpm)

(f) Bore (inches)

(g) Stroke (inches)

(h) Displacement (cubic inches)
(i) Compression Ratio

() Engine Type

ISSUED: JANUARY 9, 1980

Max. Cont. T. O. Power-
Power 5 Min. Limit
294 300
2600 2700

5.125

4.375

541.5

8.7:1

Six Cylinder, Direct Drive,
Horizontally Opposed, Air
Cooled, Fuel Injected

1

Lycoming

10-540-K 1G5

300

2700

5.125

4.375

541.5

8.7:1

Six Cylinder, Direct Drive,
Horizontally Opposed, Air
Cooled, Fuel Injected

REPORT: VB-1060
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SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

1.5 PROPELLER

2 BLADE PROPELLER

(a) Number of Propellers
(b) Propeller Manufacturer

(c) Blade Model
(d) Number of Blades
(e) Hub Model

|

Hartzell

F8475D-4

2

HC-C2Y(K.,R)-I( )F

(f) Propeller Diameter (inches)

(1) Minimum
(2) Maximum
(g) Propeller Type

78.5

80

Constant Speed,
Hydraulically Actuated

Number of Propellers

(?BLADE PROPELLER
a)

(b)

Propeller Manufacturer

|
Hartzell

(c) Blade Model
(d) Number of Blades
(e) Hub Model

F7663R-0
3
HC-C3YR-1( )F

(f) Propeller Diameter (inches)

(1) Minimum
(2) Maximum
(g) Propeller Type

1.7 FUEL

AVGAS ONLY

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

(c) Fuel
(1) Minimum Grade

(2) Alternate Fuels

REPORT: VB-1060

1-4

76

78

Constant Speed,
Hydraulically Actuated

107
102

100 Green or 100LL
Blue Aviation Grade
Refer to latest revision of
Lycoming Service
Instruction 1070.

ISSUED: JANUARY 9, 1980
REVISED: SEPTEMBER 17, 1984
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-32-301, SARATOGA GENERAL
1.9 OIL
(a) Oil Capacity (U.S. quarts) 12
(b) Oil Specification Refer to latest issue of

Lycoming Service
Instruction 1014.
(¢) Oil Viscosity per Average
Ambient Temp. for Starting

SINGLE MULT!

(1) Above 60°F 50 40 or 50
(2) 30°F to 90°F 40 40
(3) 0° to 70°F 30 40 or 20W-30
(4) Below 10°F 20 20W-30

1.11 MAXIMUM WEIGHTS

(a) Maximum Takeoff Weight (lbs.) 3600
(b) Maximum Landing Weight (Ibs.) 3600
() Maximum Ramp Weight 3615

FORWARD AFT

(d) Maximum Weights in Baggage
Compartments 100 100
1.13 STANDARD AIRPLANE WEIGHTS

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

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: JULY 31, 1981 1-5



SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-32-301, SARATOGA

1.15 BAGGAGE SPACE
FORWARD AFT

(a) Compartment Volume (cubic feet) 8.0 17.3 .
(b) Entry Width (inches) 16.0 48.0
(c) Entry Height (inches) 22.0 26.0

1.17 SPECIFIC LOADINGS

(a) Wing Loading (Ibs. per sq. ft.) 20.2
(b) Power Loading (Ibs. per hp) 12.0

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
1-6



PIPER AIRCRAFT CORPORATION SECTION 1
PA-32-301, SARATOGA GENERAL

1.19 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 Calibrated Airspeed expressed in “Knots.”

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

1AS Indicated Airpseed is the speed of an
aircraft as shown on the airspeed indicator
when corrected for instrument error. 1AS
values published in this handbook assume
zero instrument error.

KIAS Indicated Airspeed expressed in “Knots.”

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

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

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

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

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: DECEMBER 11, 1981 1-7



SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

VLE

Vio

VNE/ MNE

VnNo

Vs

Vso

REPORT: VB-1060
1-8

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-Climb 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.

ISSUED: JANUARY 9, 1980



PIPER AIRCRAFT CORPORATION SECTION 1

PA-32-301, SARATOGA

GENERAL

(b) Mecteorological Terminology

ISA

OAl

Indicated Pressure
Alutude

Pressure Altitude

Station Pressare

Wind

ISSUED: JANUARY 9, 1980
REVISED: OCTOBER 7, 1982

International Standard  Atmosphere in
which the air is a dry perfeet gas, the
temperature at sca level is 15° Celsius (59°
Fahrenheit). the pressure at sca level is
2992 inches Hg (1013.2 mb): The
temperature gradient from sca level to the
attitude at which the temperature is -56.5°
C (-69.7°F) is -0.00198°C (-0.003566°F)
per foot and sero above that altitude.

Outside Air Temperature is the free air
static temperature, obtained cither from
intlight temperature indications or ground
meicorological sources. adjusted  for
mstrument crror and compressibility
ctects.,

Ihe number actually read from an
altimeter when the barometrice subscale has
been set to 29 92 inches of mercury (1013.2
milibars).

Altitude-measured from standard sca-level
pressure (29.92 i Hgd by a pressure or
barometric altimeter. 1t is the indicated
pressure altitude corrected for position and
mstrument  crror. In this handbook.
altimeter mstrument errors are assumed to
be sero.

Actual  atmospheric pressure at  field
clevaunon.

Fhe waind veloaities recorded as variables
on the charts of this handbook are to be
understood as the headwind or tatiwind
components of the reported winds.

REPORT: VB-1060
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-32-301, SARATOGA

(¢) Power Terminology

Takeoff Power Maximum power permissible for takeoff.
Maximum Con- Maximum power permissible contin-
tinuous Power uously during flight.

Maximum Climb Maximum power permissible during
Power chimb.

Maximum Cruise Maximum power permissible during
Power cruise.

(d) Engine Instruments

EGT Gauge Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Planning Terminology

Climb Gradient The demonstrated ratio of the change in
height during a portion of a climb, to the
horizontal distance traversed in the same
time interval.

Demonstrated The demonstrated crosswind velocity is the
Crosswind velocity ol the crosswind component tor
Velocity which adequate control ol the airplanc

during takeoff and landing was actually
demonstrated during certification tests.

Acccelerate-Stop The distance required to accelerate an air-
Distance planc to a specified speed and, assuming
failure of ancengine at the instant that speed
is attained, to bring the airplanc to a stop.

Route Scgment A part of a route. Each end of that part is
identified by: (1) a geographical location:
or (2) a point at which a definite radio fix
can be established.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
1-10 REVISED: OCTOBER 7, 1983



PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

SECTION 1
GENERAL

(f) Weight and Balance Terminology

Reference Datum

Station

Arm

Moment

Center of Gravity
(C.G)

C.G. Arm

C.G. Limits

Usable Fuel

Unusable Fuel

Standard Empty
Weight

ISSUED: JANUARY 9, 1980

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

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

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

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.)

The point at which an airplane would
balance if suspended. Its 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: VB-1060
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SECTION 1
GENERAL

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

REPORT: VB-1060

1-12

Standard empty weight plus optional
equipment.

Weight of occupants, cargo and baggage.
Difference between takeoff weight, or
ramp weight if applicable, and basic empty
weight.

Maximum weight approved for ground
maneuver. (It includes weight of start, taxi
and 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.

ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32-301, SARATOGA LIMITATIONS

SECTION 2
LIMITATIONS
2.1 GENERAL

This section provides the “FAA Approved” operating limitations,
instrument markings, color coding and basic placards necessary for
operation of the airplane and its system.

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

2.3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

Never Exceed Speed (VNE) - Do not ex-
ceed this speed in any operation. 197 189

Maximum Structural Cruising Speed

(VNO) - Do not exceed this speed

except in smooth air and then only

with caution. 154 150

Design Maneuvering Speed (VA) - Do

not make full or abrupt control move-

ments above this speed.
At 3600 LBS. G.W. 134 132
At 2225 LBS. G.W. 104 163

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, 1980 REPORT: VB-1060
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SECTION 2 PIPER AIRCRAFT CORPORATION

LIMITATIONS

PA-32-301, SARATOGA

SPEED

Maximum Flaps Extended Speed
(VFE) - 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 POWER PLANT LIMITATIONS

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

(d) Engine Operating Limits

(1) Maximum Horsepower
(2) Maximum Engine Speed (RPM)
(3) Maximum OQil Temperature (°F)

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

(f) Fuel Flow/Pressure
Maximum (red line)

(g) Fuel (minimum grade)

(h) Number of Propellers
(i) Propeller Manufacturer

KIAS KCAS

112 109

IAS
197 KTS

154 KTS to 197 KTS
62 KTS to 154 KTS
58 KTS to 112 KTS

1
Lycoming
10-540-K1GS

Max. Cont. T.0O. Power-
Power 5 Min. Limit

294 300
2600 2700
245 245
25 PSI

100 PSI

35 gal/hr; 14 PSI
100 or 100LL
Aviation Grade

1
Hartzell

REPORT: VB-1060 ISSUED: JANUARY 9, 1986
22 REVISED: OCTOBER 3, 1980
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PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

SECTION 2
LIMITATIONS

0]
k)

O

a)
(b)
©)
@)

(e)

®
®
()
)
o)
®)

O

Propeller Hub and Blade Model

Propeller Diameter (inches)
Minimum

Maximum

Blade Angle Limits

Low Pitch Stop

High Pitch Stop

@BLADE PROPELLER

Number of Engines

Engine Manufacturer

Engine Model No.

Engine Operating Limits

(1) Maximum Horsepower

(2) Maximum Rotation Speed (RPM)
(3) Maximum Oil Temperature (°F)
Oil Pressure

Minimum (red line)

Maximum (red line)

Fuel Flow/Pressure

Maximum (red line)

Fuel (minimum grade)

Number of Propellers
Propeller Manufacturer
Propeller Hub and Blade Model

Propeller Diameter (inches)
Minimum

Maximum

Blade Angle Limits

Low Pitch Stop

High Pitch Stop

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

HC-C2Y(KR)-1( )F
F8475D-4

78.5
80

13.5° + 0.2°
34° + 1°

1
Lycoming
10-540-K 1G5

300
2700
245

25 PSI
100 PS1

35 gal/hr; 14 PSI
100 Green or 100LL
Blue Aviation Grade
1

Hartzell
HC-C3YR-1( )F
F7663R-0

76
78

12.4° +0.2°
32.0° + 1.0°

REPORT: VB-1060
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32-301, SARATOGA

2.9 POWER PLANT INSTRUMENT MARKINGS

(a) Tachometer
(1) 2 Blade Propeller

Green Arc (Normal Operating Range) 500 to 2600 RPM
Yellow Arc (5 Minute Limit) 2600 to 2700 RPM
Red Line (Takeoff Power) 2700 RPM
(2) 3 Blade Propeller
Green Arc (Normal Operating Range) 500 to 2700 RPM
Red Line 2700 RPM
(b) Oil Temperature
Green Arc (Normal Operating Range) 75° to 245°F
Red Line (Maximum) 245°F
(c) Oil Pressure
Green Arc (Normal Operating Range) 60 PSI1 to 90 PSI
Yellow Arc (Caution Range ) (1dle) 25 PS1 to 60 PSI
Yellow Arc (Caution Range)
(Start and Warm Up) 90 PSI to 100 PSI
Red Line (Minimum) 25 PS1
Red Line (Maximum) 100 PS1

(d) Fuel Flow/Pressure
Green Arc (Normal Operating Range) 0 gal/hr. to 34.9 gal/hr.
Red Line (Maximum) 35 gal/hr.; 14 PSI

2.11 WEIGHT LIMITS

(a) Maximum Takeoff Weight 3600 LBS.
(b) Maximum Ramp Weight 3615 LBS.
(¢) Maximum Baggage (100 lbs.
each compartment) 200 LBS.
NOTE

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

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
24 REVISED: OCTOBER 3, 1980



PIPER AIRCRAFT CORPORATION SECTION 2
PA-32-301, SARATOGA LIMITATIONS

2.13 CENTER OF GRAYVITY LIMITS

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Datum
3600 90.0 95.0
3200 83.5 95.0
2400 (and less) 78.0 95.0
NOTES

Straight line variation between points given.
The datum used is 78.4 inches ahead of the wing
leading edge at the intersection of the
untapered and inboard tapered seciton.

1t is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
loaded. See Section 6 (Weight and Balance) for
proper loading instructions.

2.15 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum) 38G
(b) Negative Load Factor (Maximum) No inverted maneuvers

approved
(c) Positive Load Factor - Flaps Down (Maximum) 20G

(d) Negative Load Factor - Flaps Down (Maximum) No inverted
maneuvers approved

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32-301, SARATOGA

2.19 TYPES OF OPERATIONS

The airplane is approved for the following operations when equippedin ~ /™\
accordance with FAR 91 or FAR 135, ]
(a) Day V.F.R.
(b) Night V.F.R.
(¢) Day LF.R.
(d) Night LF.R.
(e) Non icing

2.21 FUEL LIMITATIONS

(@) Total Capacity ..........ovovvrrnnnnnnnnn. 107 U.S. GAL.
(b) Unusable Fuel ................cccvnvnvnnnnn. 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).
(€) Usable Fuel..........ccciiiviinennnnennnnns 102 U.S. GAL.
The usable fuel in this airplane has been determined as 51 gallons in
each wing (51 gallons is the total per side, each side having two 7~
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 airplane 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 Certification. This aircraft
model is in compliance with all F.A.R. 36 noise standards applicable to this

type. /'\

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32-301, SARATOGA LIMITATIONS

2.25 FLIGHT WITH REAR CABIN DOOR OR REAR CABIN DOOR
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

(¢) 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.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32-301, SARATOGA

2.27 PLACARDS
In full view of the pilot:

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

THIS AIRCRAFT APPROVED FOR V.FR, LFR,,
DAY AND NIGHT NON-ICING FLIGHT WHEN
EQUIPPED IN ACCORDANCE WITH FAR 91 OR
FAR 135.

In full view of the pilot, the following takeoff and landing check lists
will be installed:

TAKEOFF CHECK LIST

Fuel on Proper Tank Fasten Belts/ Harness
Electric Fuel Pump On Flaps Set
Engine Gages Checked Trim Tab Set
Alternate Air Closed Controls Free
Scat Backs Erect Doors Latched
Mixture Set Air Conditioner Off
Propeller Set

LANDING CHECK LIST
Fuel on Proper Tank Mixture - Rich
Seat Backs Erect Propeller - Set
Fasten Belts/ Harness Flaps Set (White Arc)
Electric Fuel Pump - On Air Conditioner Off

The “AIR CONDITIONER OFF” item in the above takeoff and
landing check lists is mandatory for air conditioned aircraft only.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32-301, SARATOGA LIMITATIONS

On the instrument panel in full view of the pilot:

Va 134 KIAS at 3600 LBS.
(See A.FM))

On the instrument panel in full view of the pilot:
DEMO X-WIND 17 KTS
" In 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, 1980 REPORT: VB-1060
REVISED: OCTOBER 3, 1980 29



SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32-301, SARATOGA

On the inside of the forward baggage compartment:

MAXIMUM BAGGAGE THIS COMPART-
MENT 100 LBS. SEE THE LIMITATIONS
SECTION OF THE AIRPLANE FLIGHT
MANUAL. :

On aft baggage closeout:

MAXIMUM BAGGAGE THIS COMPART-
MENT 100 LBS. NO HEAVY OBJECTS ON
HAT SHELF.

On storm window:

DO NOT OPEN ABOVE 129 KIAS

On executive writing table:

CAUTION — THIS TABLE MUST BE
STOWED DURING TAKEOFF AND
LANDING.

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

AFTER 5 MIN.
REDUCE POWER TO
2600 RPM

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
2-10 REVISED: OCTOBER 7, 1983



PIPER AIRCRAFT CORPORATION SECTION 2
PA-32-301, SARATOGA - LIMITATIONS

Adjacent to fuel tank filler caps:

FUEL — 100 OR 100LL AVIATION GRADE .

/
Adjacent to fuel tank filler caps (serial nos. 32-8306013 and up):
AVGAS ONLY
GRADE GRADE
100LL 100
\/
\/

ISSUED: OCTOBER 7, 1983 REPORT: VB-1060
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-32-301, SARATOGA FMERGENCY PROCEDURES

SECTION 3

EMERGENCY PROCEDURES

3.1 GENERAL

Ihe recommended procedures tor coping with various types of

emergencies and critical situations are provided by this section. All of the
regquired (FAA regulations) emergencey procedures and those necessary for
operation of the airplane as determined by the operating and design features
ol the atrplane are presented.

Emergencey procedures associated with those optional systems and
cquipment which require handbook supplements are provided in Scection 9
(Supplements).

The tirst portion of this section consists of an abbreviated emergency
check list which supplics an action sequence tor critical situations with little
cmphasis on the operation of systems.

1he remainder of the section is devoted to amplified emergency
procedures containing additional information to provide the pilot with a
more complete understanding of the procedures.

‘These procedures are suggested as a course of action for coping with the
particular condition described. but are not a substitute for sound judgment
and common sense. Pilots should familiarize themselhv es with the procedures
given in this section and be prepared to take appropriate action should an
CMCTECNCY Arisc.

Most basic emergency procedures. such as a power off landings. arc a
normal part of pilot training. Although these emergencies are discussed here,
this information is not intended 1o replace such training. but only to provide
a source of reference and review. and to provide information on procedures
which arce not the same for all aircratt. 1t is suggested that the pilot review
standard emergency procedures periodically to remain proficient in them.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: SEPTEMBER 17, 1984 31



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-32-301, SARATOGA

3.3 EMERGENCY PROCEDURES CHECK LIST
~ ENGINE FIRE DURING START

1] ¥ o - P crank engine
MiXtUre ..ot i i i e i idle cut-off
TRrOttle .. it i i e e i e e i e, open
Electric fuel pump ..ottt OFF
Fuel selector ........ovviiiiiiii i iiiiiineie e ennnanennnnns OFF

Abandon if fire continues

ENGINE POWER LOSS DURING TAKEOFF
If sufficient runway remains for a normal landing, land straight ahead.

If 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.

If sufficient altitude has been gained to attempt a restart:
Maintain safe airspeed

Fuel selector ....oviiiiieiiiiiineienriencneannnnens switch to tank

containing fuel
Electricfuel pump .......coooiiiiiiiiiiiiiiiiiiiiinnnn, check ON
MIXEULE « . iviitnrneterenrnnnnennceonnnenernenaeanens check RICH
AINate Air ..o v ivtitiiiie et ieennenroneneronensenennennn OPEN

If power is not regained, proceed with power off landing.
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ENGINE POWER LOSS IN FLIGHT

Fucl selector . vuntn it et c i et i switch to tank

containing fuel
Electric fuel pump ... . i i i i i, ON
LY G 1 rich
ANCINAIE AIT o ittt ittt it i e e e et aeaenieanaaans OPEN
Engine gauges ......coviuniiiiiinennrinaann. check for indication

of cause of power loss
If no fuel flow is indicated. check tank sclector position to be sureitis ona
tank containing fuel.

When power is restored:

ANCTRALE AT .ot et e e et CLOSED
Electric fuel pump ... o i e e OFF
MiXIUTC oot e e et adjust as necessary

If power is not restored prepare for power off landing.
Trim for 80 KIAS

POWER OFF LANDING

l.ocate suitable ficld.

Establish spiral pattern.

1000 f1. above ficld at downwind position for normal landing approach.

When field can casily be reached slow to 79 KIAS for shortest landing.

Touchdowns should normally be made at lowest possible airspeed with full
flaps.

When committed to landing:

T IOt oo e e e e closed
Fuel selector ooooooon e e e e e OFF
MIXLUIC et e e e et e idle cut-off
Blaps o e e set
[EnitON . e e e OFF
Master switch ..o e OFF
Seat belt and harness ... i tight
ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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FIRE IN FLIGHT
Source of fIr€. . oo ettt i it i et ettt check

Electrical fire (smoke in cabin):

Master SWItCh .. ... vi ittt ittt et ettt e e e eaennans OFF
/=3 1L O open
Cabin heat . ....iviiiii ittt ettt eteanaraa e OFF

Land as soon as possible.

Engine fire:

Fuel selector oot ittt ittt ie ettt it rneeaaanaanas OFF
Throttle . .vv ittt i ittt c et et CLOSED
MIXEUTE ot itit ettt ietetensnereseaaaesnensaenenennns idle cut-off
Electric fuel pump .......coiiiiiiiiiiiiii it check OFF
Heater and defroster .....vuviirninrinnniiiennennnrsonnanens OFF

Proceed with power off landing procedure.

LOSS OF OIL PRESSURE

Land as soon as possible and investigate cause. Prepare for power off

landing.

LOSS OF FUEL PRESSURE

Electric fuel pump ....o.ovvnininni ittt inaaaaas ON

Fuel selector .......coiiiiiieiiiiiiereinneenninnan, check on tank
containing usable fuel

HIGH OIL TEMPERATURE

Land at nearest airport and investigate the problem. Prepare for power off
landing.
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ELECTRICAL FAILURES

ALT annunciator light illuminated

AMMELET .. it eineetttrneanestossososrosasnsseens check to verify
inop. alt.

If ammeter shows zero

F N g 3 7 OFF
Reduce electrical loads to minimum -
ALT circuit breaker.........cooviiiiiiiiiiieinnans check and reset
as required
F N B 13« ON

If power not restored
ALT sWitch ... ...ttt iiiiiiirnrnirnenennanasnenennnnn OFF

If alternator 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 (alternator over 20 amps sabove known
electrical load)

FOR AIRPLANES WITH INTERLOCKED BAT AND ALT SWITCH
OPERATION

Electrical 10ad ... oot vie it iiiiierereeneerasosncaansncessons reduce

If alternator loads are not reduced
ALT SWItCh o oottt it ittt itecannnonneeesnsosesnsonasnas OFF

Land as soon as practical. Battery is the only remaining source of power.
Anticipate complete electrical failure.
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FOR AIRPLANES WITH SEPARATE BAT AND ALT SWITCH
CPERATION

ALT sWitch ...viitiiiiiiiiiiii ittt iieieienienrennnnens ON '

BAT SWitch .. ..vitiiiiiiiiiiiiiiiiiiiriiinenienennennnnans OFF

If alternator loads are reduced
Electrical 10ad .. .....ovvvvrrinerivnnnernnnannas 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 . oivvitiiiienriinerernnnensennsenoesnosenananes OFF
BAT switch .....ooiiiiiiiiiiiiiinii it iiininnnnnnnnns as required

Land as soon as practical. Anticipate complete electrical failure.

PROPELLER OVERSPEED

Throttle o .oiitintiir it ierennneeeesnonnnseonnasonssnnnns retard
Oil Pressure ........voevnvurneneiinieiiiiiinsiinnenenenenes check
Propcontrol .......cccviiiiiiinieennrnnennns full DECREASE rpm,

then set if any
control available

N7 L reduce
Throttle ......coiviieiiiiiiiiiieinnnnennnnn. as required to remain
below 2700 rpm
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SPIN RECOVERY

Rudder................ e, . full opposite to
direction of rotation

Controlwheel ........covviiiiitinrinrineneranens full forward while
neutralizing ailerons

1 1 41 1 idle

CRudder..........oollll L neutral (when rotation stops)
Controlwheel ...........covviiiiiniiann. as required to smoothly

regain level flight attitude

OPEN DOOR

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

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

Cabin Vents . ...ttt e close
Storm window ...ttt open
Hupperlatchisopen ......cociiiiiiiiieiiiiiiinineneneanans latch
If sidelatchisopen ............ovviviivnnnnnn, pull on armrest while

moving latch handle
to latch position

If bothlatches areopen .......cccoviiienivinnnnnnns latch side latch
then top latch
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented to supply additional
information for the purpose of providing the pilot with a more complete
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
attempt to extinguish 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 be extinguished by the best available external means.

The fuel selector 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 1oss 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
ahead.

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 necessary. Use of flaps depend upon circumstances.
Normally, flaps should be fully extended for touchdown.
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If 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 electric fuel pump to insure that it is ON and that the mixture is RICH.
The alternate air should be OPEN.

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

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

3.11 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 K1AS 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 the mixture control as
necessary.

If the preceding steps do not restore power, prepare for an emergency
landing.
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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 the empty fuel lines are filled. This
may require up to ten seconds.

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

3.13 POWER OFF LANDING

If loss of power occurs at altitude, trim the aircraft for best gliding angle
(80 KIAS, Air Cond. off) and look for a suitable field. If measures taken to
restore power are not effective, and if time permits, check your charts for
airports in the immediate vicinity: it may be possible to land at one if you
have sufficient altitude. At best gliding angle with no wind. the engine
windmilling and the propeller control, in full DECREASE rpm., the aircraft
will travel approximately 1.5 miles for each thousand feet of altitude in a
no wind condition. If posssible. notify the FAA by radio of your difficulty
and intentions. If another pilot or passenger is aboard. let him help.

When you have located a suitable field, establish a spiral pattern 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 tuel
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.
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3.15 FIRE IN FLIGHT

The presence of fire is noted through smoke, smeli 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.
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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. Ineither case, proceed toward the nearest
airport and be prepared for a forced landing. If the 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.

If engine stoppage occurs, proceed with Power Off Landing.

3.19 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
fuel 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. If 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.
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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 merely low by actuating an electrically powered device, such
as the landing light. If no increase in the ammeter readingis 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 OFF for 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.

If 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.
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3.24 ELECTRICAL OVERLOAD (Alternator over 20 amps above known
electrical load)

If abnormally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditions) it may be caused
by a low battery, a battery fault or other abnormal electrical load. If 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 BAT and ALT switch 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 source 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 propeller control should be moved to full DECREASE rpm
and then set if any control is available. Airspeed should be reduced and
throttle used to maintain 2700 RPM.
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3.27 SPIN RECOVERY

Intentional spins are prohibited in this airplane. If 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 attakeoff or soon afterward. A partially open
door will not affect normal flight characteristics, and a normal landing can
be made with the dcor open.

If both upper and side 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 KIAS, close the cabin
vents and open the storm window. If the top latchis open, latch it. If the side
latch is open, pull on the armrest while moving the latch handle to the
latched position. If both latches are open, close the side latch then the top
latch.

3.31 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 alternate air to OPEN and then turn ON the electric fuel
pump.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: FEBRUARY 11, 1981 3-15



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-32-301, SARATOGA

Switch the fuel selector to another tank to see if fuel contamination is
the problem.

Check the engine gauges for abnormal readings. If any gauge readings
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
magneto 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
discretion.
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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 the required (FAA regulations)
procedures and those necessary for operation of the airplane as determined
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 procedures are provided to present a source of reference and
review and to supply information on procedures which are not the same for
all aircraft. Pilots should familiarize themselves with the procedures givenin
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 procedures and
how to perform them. This portion of the section is notintended for use asan
in-flight reference due to the lengthy explanation. The short form check list
should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

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.
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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.

(a) Best Rate of Climb Speed 90 KIAS
(b) Best Angle of Climb Speed 76 KIAS
(¢c) Turbulent Air Operating Speed (See Subsection 2.3) 134 KIAS
(d) Maximum Flap Speed 112 KIAS
(¢) Landing Final Approach Speed (Flaps 40°) 79 KIAS
() Maximum Demonstrated Crosswind Velocity 17 KTS
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4
+ +
WALK-AROUND

Figure 4-1

4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

COCKPIT

Control wheel ... ... ... i release restraints
Parking brake .....o.ooueiimiiiiii i set
N L €] 1= PP OFF
AVIONICS + ottt ittt ae it teceasoeasnsnenensnnasnsaeneanonssaas OFF
MIXEULE o oot ietearneneneasoeasnenessnsonasasasnsanans idle cut-off
Master SWItCh « ot ittt ittt e e i ittt e et ON
Fuel Gauges .. .cvuniiiiiiiiii et check quantity
Annunciator panel . ... i i e check
3P R proper operation
MaASter SWITCH & vttt ittt it it ittt e it annenaaaanas OFF
Primary flight controls.......... ... proper operation
¢ TR g neutral
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Pitot and static systems ......
Windows ..................
Required papers ............
Tow bar and baggage........
Baggage door...............

RIGHT WING

Surface condition ...........
Flaps and hinges............
Aileron and hinges ..........
Wing tip and lights..........
Fueltank ..................

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

Tire ..o

NOSE SECTION

General condition ...........
Cowling ...................
Windshield .................
Propeller and spinner........
Alrinlets ..................
Chock ..ovvvviii i

Nose wheel tire .............
Alternator belt..............
Oil ...t
Dipstick .............ooi.n.
Oil fillercap................
Baggage door...............
Landing light . ..............

REPORT: VB-1060
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................................ drain
........................... check clean
....................... check on board
................. stow properly - secure
...................... close and secure

......................... check supply

visually - secure cap

................................ clear
................. drain. check for water.

sediment and proper tucl

................................ check
.............................. remove

............................... proper

inflation (4.5 + .5 in.)

................................ check
............................... secure
................................ clean

............................... proper

inflation (3.25 + 25 in.})

................................ check

........................ check quantity
....................... properly seated
............................... secure
...................... close and sceure
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

LEFT WING

Surface condition . ...ttt it nnnnns clear of ice, frost, snow
Fresh air InJet « oo vt et i e it e e et iteteeiennaieenannnns clear
Tiedown and chock . .o i it i e it remove
Main gear SITUL .. oottt it it et proper
inflation (4.5 £ .5 in.)
B T - O check
Brake Block and disC ..t vt et ittt e et e check
Fuel quantity gauge ...t e iaiee e check
Fueltank ... . oo check suppl
’ visually - secure cap
Fuel tank vent . .ottt ittt i ettt ieieessnnaaasnenns clear
Fueltank sump ........ ..o ennnnn drain, check for water,
sediment and proper fuel
Pitot static head ... ... vt remove cover - holes clear
Wing tipand lights. .. ..o o check
Atleron and Ringes .. ... it i i e i check
Flap and hinges. . oot e i check
EMPENNAGE
ANTCTIIAS & e e e eee et ettt esenenaeessenesasoseennaesssonenans check
General Condition ... v ettt et e ettt e e check
Baggage oot i check
Tall HERUS) oottt e e i check
Elevator oo i e e check
2 TYe L [ UG check
T OWI ot e et et e ettt e e et remove

MISCELLANEOUS

SR Te) B € w811 155 O R OO drain
Master SWILCH oottt i e it i ittt i e e, ON
Pitot heat sWitch ... i i i i i ittt ON
Interior Hghting . .. ... o i e ON and check
Exterior lighting switches ... ... oo il ON and check
Fuel strainer drain ... ..ot in it iniainaaan visually check

contents of container for
water. sediment and proper fuel
and dispose - valve secure

POt oot e e e e e check - warm
Stall warning horn .. ... i i e i e check
ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-32-301, SARATOGA
All lighting switches ... ... ... i, OFF
Pitot heat switch........ ... ... ... ... OFF
Master switch ... ... . i i OFF
Passengers ...t e board
Alldoors ....uiniin i i e e e close and secure
Seat belt and harness . ............. ..., fasten, adjust

- check inertia reel

BEFORE STARTING ENGINE

Parking brake ..ottt set
Propeller....... ..o i full INCREASE rpm
Fuel selector ........ ..o desired tank
Radios . ..ot OFF

Throttle ... e 1:2” open
Master switch ... ... . e ON
Electric fuel pump ... ..o e ON
Mixture . ... . e prime - then idle cut-off
Starter. e engage
MIXETULE oo i i ettt e e full RICH
Throttle . ... e e i adjust
Ol PressUre ...ttt it ettt et et it ee e check

Throttle ... ..o e 1. 2” open
Master switch ... ... i ON
Electricfuel pump ... .. ... i ON
MIXUIE . ittt e e e ettt ettt e e idle cut-off
3 o () P engage
11 554 4 1 (I advance
Throttle ... ... i i it e et e e adjust
Oil Pressure .. ...ttt ittt e e et iieeann, check

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

STARTING ENGINE WHEN FLOODED

RO L e open full
Master SWITCH Lot i e e e i et ON
Flectric fuel pump ... e OFF
Y B U] 2 S AU UG idle cut-off
NN £ €5 P cngage
1Y S L1 & SO U advance
B VTR €T PGP retard
Ol PIOSSUIC + 1ttt e et et i uas check

STARTING WITH EXTERNAL POWER SOURCE

Master SWICH Lo e e e OFF
Al electrical cquIpmMent ... i e OFF
F oMUl e e e connect
External powerplug. ..o insert in fusclage

Proceed with normal start

Throttle oo e lowest possible RPM
External powerplug....ooooooiiia ot disconnect from fusclage
Masterswtich ... o e ON - check ammeter
1 11 T R ] check
WARM-UP

Throttle .o e 1000 to 1200 RPM
TAXIING

ChOCKS oot e e e it et et e removed
Parking brake ... release
TAXT BTCH © v ettt e et e ettt et e e e e e e clear
Throttle Lo e apply sfowly
Prop high RPM
B U o e e e cheek
IS T cheek
ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 4
NORMAL PROCEDURES

PIPER AIRCRAFT CORPORATION
PA-32-301, SARATOGA

GROUND CHECK

Parking brake ..............
Propeller...................
Throttle ...................
Magnetos ..................

Vacuum ...................
Oiltemp. ..................
Oil pressure ................
Air conditioner .............
Annunciator panel ..........
Propeller...................

Alternate air ...............
Electric fuel pump ..........
Fuelflow ......... .. .......
Throttle ...................

BEFORE TAKEOFF

Master switch ..............
Flight instruments...........
Fuel selector ...............
Electric fuel pump ..........
Engine gauges ..............
Alternate air ...............
Seat backs .................
Mixture ...,
Prop .....cvviviiinii...
Belt harness................
Emptyseats ................
Flaps...cooiiiinnnnnnnnn,
Trimtab...................
Controls ...................
Doors ...covviiiiiiiiin..

REPORT: VB-1060
4-8

.................................. set
...................... full INCREASE
........................... 2000 RPM
.................. max. drop 175 RPM
- max. diff. 50 RPM
....................... 4.8”t0 5.2” Hg.
................................ check
................................ check
................................ check
.......................... press-to-test
........................ exercise - then
tull INCREASE
................................ check
................................ OFF
................................ check
............................... retard

.................................. set
......................... fasten adjust
............... seat belts fastened snugly
.................................. set

................................ OFF

ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-32-301, SARATOGA NORMAL PROCEDURES
TAKEOFF

NORMAL

S22 <L R R R R R set
8 078+ set
Accelerate to 74 to 80 KIAS depending on aircraft weight.

Control wheel ... ... i e, back pressure to

rotate to climb attitude

SHORT FIELD, OBSTACLE CLEARANCE

|23 Y o L R R R EEEEE PR 25°
Accelerate to 58 to 66 KIAS depending on aircraft weight.
Control wheel ... ..ot back pressure to

rotate to climb attitude
After breaking ground, accelerate to 61 to 71 KIAS, depending on aircraft
weight, and climb past obstacle.
Accelerate to best rate of climb speed - 90 K1AS and slowly retract the flaps.

SHORT FIELD, NO OBSTACLE

FlapS « o ottt it 25°
Accelerate to 58 to 66 KIAS depending upon aircraft weight.
Control wheel ... ..o 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

| ) 0 T L L L L E R R R RPN 25°
Accelerate, pull nose wheel off as soon as possible.
Control wheel ... . i i lift off at lowest

possible airspeed
Just above the ground, accelerate 61 to 71 KIAS, depending on aircraft
weight, and climb past obstaclc.
Continue climb while accelerating to best rate of climb speed - 90 KIAS.
Flaps o oo et retract slowly

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-32-301, SARATOGA

SOFT FIELD, NO OBSTACLE

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

possible airspeed
Just above the ground, accelerate to best rate of climb speed - 90 KIAS and
climb out.

Flaps ..o i e retract slowly
CLIMB

Bestrate (3600 1b).......couiiiii 90 KIAS
Best angle (3600 1b) . ... ... 76 KIAS
Enroute ... .ottt 100 KIAS

Electricfuel pump ....... ... OFF at
: - desired altitude
CRUISING

Reference, performance charts, Avco Lycoming Operator’s Manual and
power setting table.

Normal max power ......... @ttt e e PR 75
Power ..... e e et e set per power table
MIXEUTE .o e e e adjust
Electricfuel pump ... ... ... OFF
REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

APPROACH AND LANDING

BEFORE LANDING

Fuel Selector «vvvrn ot ittt iaaanaeaaes proper tank
SEAL DACKS « v vt veverreenaeniinaenacanessensvasnsannaaaaass erect
Belts/harmess . ..o o ovvninreeneenannnieeeensaeannuans fasten/adjust
Electric fuel PUMP . ..ovinrernnnent e iinens ON
MIXEUTE & e v e e e ieenenneeeesssasnesansaneansnsnssasnasnnsns set
PrOPEller. .o e ettt e e set
FlIAPS ¢ o eov et e iitaie et e set - white arc
AT CONAILIONET « ottt it e e et it iiaananasantosescssonanns OFF
NORMAL TECHNIQUE .

3PS TP R ERRERY as required
R ¢ R I S T .. 95 KIAS
THIOIIE + ottt ie e ieinaastanaaaeesoensoncasanns as required

2T R EEEEEREEREE: 40°
B¢ T R R 79 KIAS
THIOMIE oottt et ie e e iie e aaaaseci sty as required
GO-AROUND
Propeller. . .o v vt e full INCREASE
THEOUIE « vttt ittt ie e iie e ia s nastanennsonaeaanos full forward
Control wheel .. ...t it back pressure to
rotate to climb attitude
AIFSPEEd + oottt e e 80 KIAS
Flaps ......ooivie P retract slowly
E T ;s AT I as required
ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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SECTION 4 PIPER AJRCRAFT CORPORATION
NORMAL PROCEDURES PA-32-301, SARATOGA

STOPPING ENGINE

FlapS oottt e e e retract
Electric fuel pump .........ooiiiiiiiiiii i OFF
Air conditioner .........vviiiiniiii i e e OFF
Radios and electrical equipment .................ccovueeenn.... OFF
Propeller........coviiiiiiiiiiiii i iaeinn full INCREASE
Throttle ......oiiiiiiiiiii i et e s full aft
MiXtUTE ottt et e e it idle cut-off
Magnetos .. ..oviiiiiiii e e e OFF
Master switch . ........coiiiiiiiiiiiiiiiiiiiii et OFF
PARKING

Parkingbrake ........co0iiiiiiiiiiii i, set
Control wheel .............. .. i, secured with belts
Flaps .o e full up
Wheel chocks.. ..ottt iii e, in place
Tie downs....... ettt et e e, secure

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

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

49 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.
\—/ COCKPIT

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 secure the baggage
door.

RIGHT WING

Begin the walk-around at the trailing edge of the right wing by checking
\ / 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, 1980 ‘REPORT: VB-1060
REVISED: OCTOBER 1, 1988 ' 4-13



SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-32-301, SARATOGA

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
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
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 filler cap properly secured. Place a container
under the fuel strainer valve located under the fuselage.

Close and secure the nose baggage door.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

LEFT WING

The wing surface should be clear of ice, frost, snow, or other extraneous
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 exposure 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 free
from interference of any type. Check the condition of the tabs and insure
that all hinges and push rods are sound and operational. If the 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
while 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, 1980 REPORT: VB-1060
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-32-301, SARATOGA

Turn the master switch “ON” and begin checking the interior lights by
turning “ON” the necessary switches. After the interior lights are checked,
turn “ON” the pitot heat switch and the exterior light switches. Next
perform a walk-around check on the exterior lights and examine and
dispose of the contents in the container placed under the fuel strainer drain.

With 0° flaps, check the stall warning horn by moving the inboard lift
detector slightly up. Reset the flaps to 25° or 40° and check the outboard lift
detector. Check the heated pitot head for proper heating.

CAUTION

Care should be taken when an operational
check of the heated 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 latch 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.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

4.11 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 fuel selector
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 1/2 inch. 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.

If 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 1/2 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, advance the mixture and move the throttle to the desired
setting.

(¢) 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, 1980 REPORT: VB-1060
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES

PA-32-301, SARATOGA

(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 lead of the PEP kit jumper cable to the

“POSITIVE (#) terminal of an external 12-volt battery and the

BLACK lead to the NEGATIVE (-) terminal. Insert the plug of the
jumper cable into the socket located on the 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 to the lowest
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 battery
in parallel by turning the master switch ON.
This will give longer cranking capabilities. but
will not increase the amperage.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32-301, SARATOGA NORMAL PROCEDURES

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 swittch 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 engine 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.

4.15 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 is completed, 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.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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NORMAL PROCEDURES PA-32-301, SARATOGA

4.17 TAXIING

Before attempting to taxi the airplane. ground personnel should be
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 slowly 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 any loose material that may
cause damage to the propeller blades.

4.19 GROUND CHECK
Set 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 10 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 cycled from
high to low RPM at least three times before takeoff to make sure that warm
engine oil has circulated.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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The electric fuel pump should be turned OFF briefly after starting or
during warm-up to make sure that the engine-driven pump is operating.
Prior to takeoff, the electric pump should be turned ON again to prevent loss
of power during takeoff should the engine-driven 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.

4.21 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 hamess.

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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Exercise and set the flaps and trim tab. Insure proper flight control
movement and response. All doors should be properly secured and latched.
On air conditioned models, the air conditioner must be OFF to insure f'\
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 by the loading of the
airplane. Allow the airplane to accelerate to 74 to 80 KIAS. depending
on aircraft weight, and ease back on the control wheel to rotate to climb
attitude. Takeoffs are normally made with the flaps retracted.

SHORT FIELD, OBSTACLE CLEARANCE

Lower flaps to 25°, accelerate aircraft to 58 to 66 K1AS. depending on
aircraft weight, and ease back on the wheel to rotate. After breaking ground.
accelerate to 61 to 71 KIAS. depending on aircraft weight, and climb past
obstacle. Continue climb and accelerate to best rate of climb speed 90 KIAS,
and slowly retract the flaps. r.\

SHORT FIELD, NO OBSTACLE

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 slowly retract the flaps
while climbing out.

SOFT FIELD, OBSTACLE CLEARANCE

Lower flaps to 25°. accelerate aircraft. pull nose gear off as soon as
possible and lift off at lowest possible airspeed. Accelerate just above the
ground to 61 to 71 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 25°, accelerate aircraft. pull nose gear off as soon as /\
possible and lift off at lowest possible airspeed. Accelerate just above the
ground to best rate of climb speed. 90 KIAS. and climb out while slowly

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 may be obtained at 76
KIAS. Atlighter than gross weight these speeds are reduced somewhat®. 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 CRUISING

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 75% of the rated horsepower of
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 observed.

To obtain the desired 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 5000 ft. altitude and at pilot’s discretion at
lower altitudes when 75% power or less is being used. If any doubt existsasto
the amount of power being used, the mixture should be in the full “RICH”
position for all operations under 5000 feet.

To lean the mixture, disengage the lock and pull the mixture control
until the engine becomes rough, indicating that the lean mixture limit has
been 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 presented in the Performance Section of this
handbook, all parameters listed on the performance charts must be
followed.

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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consumed. 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.

If 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 procedure, 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 provide continuity 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 engine-driven 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.

4.29 APPROACH AND LANDING
Accomplish the Landing Checklist early in the landing approach.
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.

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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Depending on field length and other factors, the following procedures
are appropriate:

NORMAIL TECHNIQUE (No Performance Chart Furnished)

When available runway length is in excess of required runway length, a
normal approach and landing technique may be utilized. The aircraft should
be flown down the final approach course at 95 KIAS with power required to
maintain the desired approach angle. The amount of flap used during
approach and landing and the speed of the aircraft at contact with the
runway should be varied according to the landing surface, conditions of
wind and aircraft loading. 1t is generally good practice to contact the ground
at the minimum possible safe speed consistent with existing conditions. As
landing distances with this technique will vary, performance charts are not
furnished.

SHORT FIELD LLANDING APPROACH POWER OFF (See Chart,
Section 5)

When available runway length is minimal or obstacle clearance to
landing is of major concern. this approach/landing technique may be
employed. The aircraft should be flown on the final approach at 79 KIAS
with full flaps and idie power. The glide path should be stabilized asearly as
possible. Reduce the speed slightly during landing flareout and contact the
ground close to stall speed. After ground contact, retract the flaps and apply
full aft travel on the control wheel and maximum braking consistent with
existing conditions.

SHORT FIELD LANDING APPROACH POWER ON (No Performance
Chart Furnished)

It sometimes may be advantageous to use this approach technique when
obstacle clearance during landing is of concern. The aircraft should be flown
with full flaps and sufficient power for an approach path that will clear the
obstacle. When obstacle clearance is assured, reduce the power and assume
the 79 KIAS approach speed to landing flare. After ground contact, close
the throttle. retract the flaps, apply full aft travel on the control wheel and
maximum braking consistent with existing conditions. As landing distances
with this technique will vary, performance charts are not furnished.

ISSUED: JULY 31, 1981 REPORT: VB-1060
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431 GO-AROUND

To initiate a go-around from a landing approach, the prop control
should be set to full INCREASE, the throttle should be advanced to
maximum power while the pitch attitude is increased. 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.
Slowly 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 discretion, the flaps should be raised and the electric fuel
pump turned OFF.

NOTE

The flaps must be placed in the UP position for
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 full aft to avoid engine vibration while stopping. Then the
magneto and master switches must be turned OFF.

4.35 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 seats. Set the parking brake ON. The aileron and stabilator controls |
should be secured by looping the safety belt through the control wheel and
pulling it snug. The flaps are locked when in the UP position and should be
left retracted.

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

ISSUED: JANUARY 9, 1980 REPORT VB-1060
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4.37 STALLS

The stall characteristics are conventional. An approaching stall is
indicated by a stall warning horn which is activated between five and ten
knots above stall speed. Mild airframe buffeting and gentle pitching may
also precede the stall.

The gross weight stalling speed with power off and full flaps is 58 KIAS
With the flaps up this speed is increased 4 KTS. Loss of altitude during stalls
can be as great as 500 feet, depending on configuration and power.

NOTE

The stall warning system is inoperative with the
master switch OFF.

During preflight, the stall warning system should be checked by turning
the master switch on, setting the flaps to 25° or 40° and raising the outboard
lift detector to determine if the horn is actuated. The flaps should then be
reset to 0° and the inboard lift detector raised to determine if the horn is

actuated.

4.39 TURBULENT AIR OPERATION

In 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 inadvertent speed build-ups which may
occur as a result of the turbulence or of distractions caused by the

conditions.

4.41 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 gravity envelope
while in flight.

For weight and balance data, refer to Section 6 (Weight and Balance).

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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SECTION §
PERFORMANCE

5.1 GENERAL

All of the required (FA A 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
(Supplements).

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information presented in this section is based 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 any allowance
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 maqtained 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 are recommended.

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

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using performance charts in this section. Each
chart includes its own example to show how it is used. 7\

WARNING

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

REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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5.5 FLIGHT PLANNING EXAMPLE

(a) Aircraft Loading
u 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. If 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-
11) 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
v example.

The landing weight cannot be determined until the weight of
the fuel to be used has been established (refer to item (g) (1).

(1) Basic Empty Weight 2100 1bs.
(1) Occupants (6 x 170 1bs.) 1020 1bs.
(3) Baggage and Cargo 60 lbs.
(4) Fuel (6 Ib/gal. x 50) 300 Ibs.
(5) Takeoff Weight 3480 1bs.

(6) Landing Weight
(a)5) minus (g)(1),
(3480 1bs. minus 180 1bs.) 3300 Ibs.

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

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
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(b) Takeoff and Landing

Now that the aircraft loading has been determined, all aspects
of the 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, 5-11, 5-13, 5-15 and 5-17) 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
(1) Pressure Altitude 1200 ft. 400 ft.
(2) Temperature 16°C 24°
(3) Wind Component 10 KTS 5 KTS
Headwind Headwind
(4) Runway Length Available 3000 ft. 4600 ft.
(5) Takeoff and Landing
Distance Required
(3 Blade Propeller
and Standard Brakes) 1600 ft.* 1490 ft **
*reference Figure 5-15
**reference Figure 5-43
REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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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. |
(1) Cruise Pressure Altitude 6000 ft.
(2) Cruise OAT 6° 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) 13.1 nautical miles*
(5) Fuel to Climb (4.0 gal.
minus .8 gal.) 3.2 gal.*

*reference Figure 5-23
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(d) Descent

The descent data will be determined prior to the cruise data to
provide the descent distance for cstablishing the total cruise
distance.

Utilizing the cruise pressure altitude and OAT. determine
the basic fucl. distance and time for descent (Figure 5-39). These
figures must be adjusted for the field pressure altitude and
temperature at the destination airport. To find the necessan
adjustment values, use the existing pressure  altitude  and
temperature conditions at the destination airport as variables to
find the fuel. distance and time values from the graph (Figure 5-
39). Now. subtract the values obtained trom the tield conditions
from the values obtained from the cruise conditions to find the true
tuel. distance and time values needed for the flight plan.

The values obtained by proper utilization of the graphs tor the
descent segment of the example are shown below.
(1) Time to Descend
(12 min. minus 2 min.) 10 min.*
(2) Distance to Descend
(25 nautical miles minus

4 nautical miles) 21 nautical miles®
(3) Fuel to Descend
(1.9 gal. minus 0.3 gal) 1.6 gal.*

(¢) Cruise

Using the total distance to be traveled during the tlight.
subtract the previoush calculated distance to climb and distance to
descend to establish the total cruise distance. Refer to the
appropriate Avco Lycoming Operator’s Manual and the Power
Setting Table (Figure 5-25) when selecting the cruise power setting.
The established pressure altitude and temperature values and the
selected cruise power should now be uulized to determine the true
airspeed from the Speed Power graph (Figure §-29).

Calculate the cruise fucl consumption for the cruise power

setting from the information provided by the Avco Lycomng
Operator’s Manual.

*reference Figure 5-39
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I he cruise time is found by dividing the crmnse distance by the
cruise speed and the cruise tuel is found by multiplying the cruise

fucl consumption by the cruise time.

Lhe cruise calculations established Tor the cruise segment of
the flight planning example arce as follows:

(h
(2)

3
4)
(5)
(o)

N

lotal Distance

Cruise Distance

(e} 1) minus (¢)(4) minus
(d)(2). (282 nautical

miles minus 13,1 nautical
miles minus 21 nautical
miles)

Cruise Power

Cruise Speed

Cruise Fuel Consumption
Cruise Time

(e)(2) divided by (c)(4).
248 nautical miles divided
bv 136 KIS

Cruise Fucl

(¢)(5) multiplied by (c)(6).
(13.8 GPH multiplicd

by 1.83 hrs.)

() Total Flight Time

282 nautical mites

248 nautical miles
65 (cconomy)
136 K¥S TAS*

13.8 GPH

1.83 hrs. (1 hr. 50 min)

25.2 gal.

The total flight time is determined by adding the time to climb,
the time to descend and the cruise tme. Remember! Fhe time
values taken from the climb and descent graphs are in minutes and
must be converted to hours before adding them to the cruise time.

The following NMight tinwe s required for the Might planning
example:

(n

Lotal Flight Time

() 3) plus (d)(1) plus (eH6S).

(.12 hrs. plus 17 hrs plus LRY hrsd) 2.12 hrs.

(7 min. plus 10 min. plos
1 hr. S0 min.)

*relerence Bigure 5-29
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(g) Total Fuel Required

| Determine the total fuel required by adding the fuel to climb.
the fuel to descend and the cruise fuel. When the total fuel (in
gallons) is determined, multiply this valuc by 6 1b gal to determine
the total fuel weight used for the flight.

I The total fuel calculations for the example flight plan are
shown below.
(1) Total Fuel Required
(c)(5) plus (d)(3) plus (e}(7).

(3.2 gal. plus 1.6 gal. plus 25.2 gal.) 30 gal.
(30 gal. multiplied by 6 b, gal.) 180 lbs.
REPORT: VB-1060 ISSUED: JANUARY 9, 1980
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5.7 PERFORMANCE GRAPHS
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PIPER AIRCRAFT CORPORATION SECTION §
PA-32-301, SARATOGA PERFORMANCE

THIS FIGURE INTENTIONALLY LEFT BLANK

Figure 5-35

ISSUED: JANUARY 9, 1980 REPORT: VB-1060
REVISED: OCTOBER 7, 1983 5-29



PA-32-301. SARATOGA

PIPER AIRCRAFT CORPORATION

SECTION 5
PERFORMANCE
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