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APPLICABILITY

Application of this handbook is limited to the specific Piper PA-31-350
model airplane designated by serial number and registration number on the
face of the title page of this handbock.

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

REVISIONS

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

I. 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 all additional pages in proper numerical order within each

section.
3. Page numbers followed by a small letter shall be inserted in direct
sequence with the same common numbered page.

II. Identification of Revised Material

Revised text and #llustrations 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 or will indicate that an entire page was added.

REPORT: LK-1208
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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 on a
page will not be identified by symbols.

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 2-18, 3-1 through
3-28, 4-1 through 4-27, 5-1 through 5-39, 6-1 through 6-88, 7-1 through 7-69,
8-1 through 8-26, 9-1 through 9-133, and 10-1 through 10-3.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS

Current Revisions to the PA-31-350 Chieftain Pilot’s Operating Handbook,
REPORT: LK-1208 issued September 14, 1979.

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 1 1-4 Added fuel additive info.
(PR800129)| 4-8 Added 2400 RPM.
4-19 | Removed info.
5-5 Revised cruise figures.
5-6 Revised fuel required figure.
5-25 | Corrected spelling.
5-30 | Removed 2500 RPM ceolumn.
5-31 Revised MP column.
5-33 | Corrected spelling.
6-12 | Revised rear baggage arm.
6-42 | Added item 189,
6-52 | Revised item 321.
6-53 | Revised item 327.
6-59 | Revised item 393.
6-61 | Revised item 415.
6-65 | Revised item 463.
6-72 | Revised item 533.
6-74 | Revised item 561.
7-21 | Corrected para. reference.
7-32 | Revised wording.
7-35, |Revised paragraph structure
7-36 | and wording.
8-10 | Corrected spelling.
8-14 | Added fuel additive info. "4# z
8-15 | Relocated info.
thru D.H. Trompler
8-18 Jan. 29, 1980
Rev. 2 2-i, 2-7| Removed flap indicator
(PRE00404) markings & revised para. nos.
2-12, |Revised para. no.
2-14

REPORT: LK-1208
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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. 2 34 Revised engine failure during
(PR800404) takeoff index.
(cont) 3-3 Removed engine failure
during takeoff info.
34 Revised engine failure during
takeoff info.
3-5 Relocated material & added

warning.

Revised engine failure during
takeoff info.

Relocated material.

Revised para. 4.23. Added
para. 4.24.

Revised items (d), (g} & (h).
Revised Before Takeoff,
Takeoff & Climb info.
Revised Before Landing &
Balked Landing info.
Revised para. 4.21 & 4.23.
Revised material. Added
para. 4.24. Relocated para.
4725,

Revised para. 4.29.
Revised para. 4.41.
Revised takeoff distances.
Revised #to +.

Revised figure no.

Revised index.

Added temperature conver-
sion chart.

Relocated charts.

Revised charts.

REPORT: LK-1208
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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. 2 6-37 | Revised item 119.
(PRB00404) | 7-8 Revised para. 7.9.
{cont) 9-24, ( Revised item (f).
9-34 /) .ii__,L
9-44, | Revised item (b). D.H. Trompler
9-60 April 4, 1980
Rev. 3 2-17 | Revised Windshield Wiper
{PR800612) placard; deleted Synchro-
phaser placard. Hﬂ/]
2-18 | Revised Cargo Loading D.H. Trompler
placard. June 12, 1980
Rev. 4 - Revised * note.
(PR800916) - Revised para. 2.1.
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5-22
5-24
5-34
5-37
6-11
6-35
6-42
6-43
6-44
6-49

Revised para, 3.1.
Revised para. 4.1.
Revised para. 4.3.
Relocated material.
Revised Figure no.
Revised Cruise Fuel &

Average Cruise Weight nos.

Added Goodyear 9544482
Brake Assemblies to chart.
Corrected example.
Corrected note.

Corrected engine no,
Corrected note.

Revised 8th seat arm.
Revised item 99.

Revised item 187.
Revised items 211 & 213.
Added item 229.
Removed item 291,

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

FAA Approval

Revision
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 4 6-50 | Removed items 293, 295, 297
(PR800916) & 299. Added items 290 and
{cont} 291.
6-50a | Added pg. Added items 293,
295, 297 & 299.
6-50b | Added pg.
6-52 | Revised item 321 to 317, Re-
moved item 323.
6-52a, | Added pg. Added item 319.
6-52b,
6-52¢c
6-52d | Added pg. Added items 319
& 321.
6-52¢, | Added pg. Added item 321,
6-52f
6-52g | Added pg. Added item 321
and item 323.
6-32h | Added pg.
6-53 | Removed items 329 & 331.
6-53a | Added pg. Added items 328,
329 & 331.
6-53b | Added pg.
6-37 | Revised item 371.
6-59 | Added item 394. Removed
item 395.
6-60 | Added items 395 & 406,
6-62 Added item 422.
6-64 | Revised item 447 to 446,
Added new item 447. Re-
moved material.
6-64a | Added pg. Added item 448.
6-64b [ Added pg. Added new item
449, Added renumbered
items.
6-79 | Revised item 661.
6-88 | Added item 691.
7-24 | Added 3 amp flap control

breaker.
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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 7-26 | Corrected switch location
(PR800916) statement.
{cont} 7-28 Removed radio light switch

& renumbered items.
7-29 | Revised callouts.
7-32 | Revised PA system & ground
clearance energy saver info.
7-42 | Revised para. 7.35.
7-43 | Added optional chimes info.
7-52 | Revised wording.
7-61 | Revised para. 7.63 & 7.67.
7-62 | Added fire extinguisher info.
& relocated material.
-63 | Relocated material.

5 Revised wording.
-7 Revised item (c) (3).

14 | Revised para. 8.25.

16 | Revised para. 8.27.

i Revised Table of Contents.
9-4 Revised item (f) (3).
9-13 | Revised item (b).
9-16 | Added overhead switch.
9-17 | Revised item (d).
9-82 | Revised item (e).
9-123 [ Revised Supplement 11.

thru

9-137 | Added Supplements 12 ‘54;

thru through 17. .H. Trompler

9-218 Sept. 16, 1980
Rev. 5 ii Revised Warning.

{PR810130) | 2-10 |Deleted item (a) (14).
2-15 Deleted placard; revised
spelling.

2-16 | Revised placard locations.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval e
Number and { Revised Description of Revision Signature and
Code Pages Date
Rev. 5 3-i Revised Engine Inoperative
(PR810130) Procedures; relocated info.
(cont) to pg. 3-ii
3-t Added info. from pg. 3-1.
34 Revised procedure headings.
3-4a, | Added Engine Failure During
3-4b, | Short Field Takeoff proce-
3-4c, |dures,
3-4d
35 Deleted Warning.
3-15 | Revised procedure heading
3-16 | Revised procedure heading
and Warning.
3-16a, | Added Engine Failure During
3-16b, | Short Field Takeoff proce- e,
3-16c¢, |dures,
3-16d
4-1 Revised pg. no.
4-8 Revised procedure heading,
added Short Field Takeoff
procedure, relocated info. to
pg- 4-9.
4-9 Added Short Field info.; added
info. from pg. 4-8; relocated
info. to pg. 4-10.
4-10 | Added info. from pg. 4-9; re-
Iocated info. to pg. 4-10a.
4-10a, | Added pgs. (added info. from
4-10b | Pg. 4-10).
4-18 |[Revised para. 4.21; relocated
para. 4.23 to pg. 4-18a.
4-18a, | Added pgs. (added info. from
4-18b | pg. 4- 18; added Short Field
Takeoff procedures; added -
info. from pg. 4-19).
4-19 [ Relocated info. to pg. 4-18a;
added info. from pg. 4-20.
REPORT: LK 1208
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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 4-20 [ Relocated info. to pg. 4-19;
(PR810130) added info. from pg. 4-21.
(cont) 4-21 Relocated info. to pg. 4-20;
added info. from pg. 4-22.
4-22 | Relocated info. to pg. 4-21.
5-9 Revised Figures 5-15 and 5-17;
added Figures 5-18 and 5-18a.
5-13 | Revised Figure 5-5.
5-18 | Revised Figure 5-15.
5-19 | Revised Figure 5-17.
5-19a, | Added pgs. (added Figures
5-19b (5-18 and 5-18a).
6-31 Added item 50; relocated item
53 to pg. 6-32.
6-32 [ Added item 53 from pg. 6-31;
relocated item 67 to pg. 6-33.
6-33 | Added item 67 from pg. 6-32.
6-34 | Added item 94.
6-37 | Revised item 119.
6-42 | Revised item 189.
6-64a | Revised item 448.
6-66 | Added item 474. 7
6-72 | Revised item 537. D.H. Trompler
6-83 | Revised item 673 i and j. Jan. 30, 1981
Rev. 6 2-i Added new para. no,
(PR810824)| 2-5 Added new para. 2.12.
4-19 | Revised para. 4.25.
5-19 | Revised Figure 5-17.
6-30 | Revised item 29.
6-38 | Removed item 129.
6-45 | Added new item 242,
6-47 | Added new item 266.
6-48 | Added new items 275 thru

279.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval e,
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 6 6-50 | Revised equipment list
(PR810824) heading.
{cont) 6-52b | Revised item 3195.
6-52¢ | Revised item 319,
6-52d | Revised item 319.
6-68 | Added new item 490,
6-80 [ Revised item 663; added
new item 664.
6-82 Revised item 673 (a) thru (e).
6-83 | Revised item 673 (f) thru (i)
and (k).
6-84 | Revised item 673 (1) thru (p).
7-1 Revised para. 7.3.
7-2 Revised para. 7.3; moved
info. to pg. 7-4. Py
7-4 Relocated info. from pg. 7-2;
moved info. to pg. 7-5.
7-5 Relocated info. from pg. 7-4.
7-6 Revised para. 7.7.
7-17 | Revised para. 7.17.
7-39 Revised para. 7.33; added
Note; moved info. to pg. 7-40.
7-46 | Revised para. 7.43.
7-62 | Revised para. 7.73; moved
info. to pg. 7-63.
7-63 [ Relocated info. from pg.
7-62; revised para. 7.75;
moved info. to pg. 7-64,
7-66 [ Relocated info. from
pg. 7-63.
8-i Changed pg. nos.
8-7 Revised para. 8.9.
8-15 | Revised para. 8.25; moved
Note to pg. 8-16. -
8-16 | Relocated Note from pg.
8-15; moved para. 8.27 to
pg. 8-17.
REPORT: LK-1208
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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 8-17 | Relocated para. 8.27 from
(PR810824) pg. 8-16; moved para. 8.31
{cont) to pg. 8-13.
8-18 | Relocated para. 8.31 from
pg- 8-17.
9-140 | Revised Section 1 (d) (2).
9-157 | Revised Section 1, step 9. ‘/‘g/ % 4
9-213 | Revised Appch. Button D. H. Trompler
Function. Aug. 20, 1981
Rev. 7 i Revised para.
(PR820917) 1-i Revised Table of Contents.
19 Corrected spelling.
1-13 | Deleted pgs.; deleted para.
thru [.21.
1-22
2-8, 2-9 Revised para. 2.25 info.
3-i Relocated info. to pg. 3-ii;
revised Table of Contents.
3-ii Added info. from pg. 3-i.
3-27 | Revised para. 3.33 info.
44 Relocated info. to new pg.
4-ii; revised Table of
Contents.
411 Added pg.; added info. from
pe. 4-i.
5-3 Revised para. 5.5 (b) info.
5-20, | Revised fig. no.
5-23
5-25, | Added Note.
5-26
6-i Revised Table of Contents.
6-1 Revised para. 6.1.
6-2 Revised para. 6.3.
6-5 Revised para. 6.5.
6-0 Revised fig. 6-7.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval e,
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 7 6-7 Revised fig. 6-9.
(PR820917)| 6-19 | Corrected spelling.
(cont) 6-22 | Revised para. 6.15.
6-23 | Revised para. 6.15 info.
6-25 | Revised example.
71, Revised Table of Contents.
7-i
7-1 Revised para. 7.3.
7-2 Relocated info. to pg. 7-4;
revised para. 7.3 info.
7-3 Revised fig. 7-1.
7-4 Relocated para. 7.5 info. to
pg. 7-3; added info. from pg.
7-2.
7-5 Relocated info. to pg. 7-6;
added para. 7.5 info. from pg. _—
7-4.
7-6 Added info. from pg. 7-5.
7-10 | Revised para. 7.9 info.
7-21 | Relocated para. 7.19 to pg.
7-22.
7-22 | Relocated info. to pg. 7-23;
added para. 7.19 from pg.
7-21.
7-23 | Relocated fig. 7-19 to pg.
7-24; added para. 7.19 info.
from pg. 7-22 and pg. 7-26.
7-24 | Relocated fig. 7-21 to pg.
7-25; added fig. 7-19 from pg.
7-23.
7-25 |Relocated fig. 7-23 to pg.
7-26; added fig. 7-21 from pg.
7-24.
7-26 | Relocated info. to pg. 7-23 S
and new pg. 7-26b; added fig.
7-23 from pg. 7-25.
7-26a | Added pg.; added new fig.

7-24.

REPORT: LK-1208
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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 7-26b | Added pg.; added info. from
(PR820917) pgs. 7-26 and 7-27; revised
(cont) info.
7-27 | Relocated info. to pg. 7-26b;
corrected typo.
7-33 | Revised para. 7.27.
7-45 | Revised para. 7.37 info.;
revised para, 7.39.
7-46 | Deleted fig. 7-37 (Oxygen
Duration Chart); added
para. 7.45 from pg. 7-47.
7-47 | Relocated para. 7.45 to pg.
7-46 and pg. 7-48; added new
fig. 7-37 (Oxygen Duration
Table).
7-48 | Revised size of fig. 7-39
{Oxygen System); added
para. 7.45 info. from pg. 7-47.
7-52 | Revised para. 7.49.
7-53 | Revised para. 7.49 info.
7-60 | Revised para. 7.61.
7-61 | Revised para. 7.63.
7-64 | Revised fig. 7-43.
8-2 Revised para. 8.3.
8-3 Revised para. 8.3 info.;
revised para. 8.5.
8-4 Revised para. 8.5 info.; added
para. 8.7 info. from pg. 8-3.
8-5 Relocated para. 8.7 info. to
pg. 8-4.
8-10 | Revised para. 8.17.
8-11 | Added Note.
8-25 | Corrected spelling.
9-i Revised Table of Contents;

relocated Supplement 17 to
new pg. 9-ii.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval e,
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 7 9-ii Added pg.: added Supple-
(PR820917) ment 17 from pg. 9-i; added
(cont) new Supplements 18 and 19
to Table of Contents.
9-3 Revised Section 1.
9-4 Relocated Section 4 items (g)
and (h) to pg. 9-5; revised
Section 4 items {a) and (b).
9-5 Relocated Section 5 to pg.
9-6; added Section 4 items (g)
and (h) from pg. 9-4; revised
in-flight oxygen table.
9-6 Added Section 5 from pg.
9-5.
9-12 | Revised Section 6.
9-15 | Revised Section 7 (c). e,
9-21 Revised Section 7 (h).
9-23 | Revised Section 1.
9-28 | Corrected typo.
9-33 | Revised Section 1.
9-35 | Revised Format.
9-37 | Corrected typo.
9-43, | Revised Section 1.
9-55
9-59, | Revised Section 1.
9-75,
9-93,
5-109,
9-123,
9-137,
9-149
9-155 | Revised supplement title;
revised Section 1.
9-156 |[Revised info. and illust. o,
9-157 | Revised item 9.
9-159 | Revised Section 5.
9-161 [ Revised supplement title;
revised Section 1.
REPORT: LK-1208

vii



PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev, 7 9-162 | Revised info.
(PR820917)| 9-163 | Revised illust.
(cont) 9-167 | Revised Section 5.
9-169 [ Revised Section 1.
9-183 | Revised Section 6.5.
9-184 | Revised Section 6.5 info.
9-191 | Revised Section 1.
9-207 | Revised Section 6.
9-219 | Added pgs.; added new
thru Supplement 18 (Edo-Aire
9-254 | Mitchell Century 41 Auto-
pilot Model AK847 or
Century 41 Flight Director
Autopilot Model AK847/
FD).
9-255 | Added pgs.; added new
thru Supplement 19 (Bendix
9-260 | RDR-160XD and RDR- ‘ﬂ%_r‘"’
230HP Color Weather D.H. Tromplér
Radar). Oct. 12, 1982
Rev. 8 vii Revised Table of Contents.
(PR831118)( 1-2 Revised Turn Radius and
Towing Turn Radius.
1-5 Revised para. 1.13.
1-7 Corrected spelling.
3-20 | Revised Single Engine Go-
Around procedure.
3-22 | Revised para. 3.19.
4-i Revised Table of Contents.
4-7 Revised Engine Run-Up
procedure.
4-11 | Revised para. 4.9; added info.

from pg. 4-12.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval .ma,
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 8 4-12 | Relocated info. to pg. 4-11;
(PR831118) revised info.
{cont) 4-18 Revised para. 4.21.
5-14 | Revised Fig. 5-7.
5-15 | Revised Fig. 5-5.
7-5 Revised info.
7-26b | Revised info.
7-27 | Revised para. 7.21.
7-62 | Revised para. 7.69 title; added
note.
7-64 | Revised Fig. 7-43.
8-i Revised Table of Contents.
8-2 Revised para. 8.3.
8-11 Deleted info.; revised info.;
added para. 8.19 and para. 8.21 e,
from pg. 8-12; revised para. 8.21]
8-12 | Deleted info.; relocated para.
8.19 and para. 8.21 to pg. 8-11;
added para. 8.21 info. and para.
8.23 from pg. 8-13.
8-13 | Relocated para. 8.21 and para.
8.23 info. to pg.8-12; added para.
8.23 info. from pg. 8-14.
8-14 | Relocated para. 8.23 info. to
pg. 8-13; added para. 8.25 (b)
from pg. 8-15.
8-15 | Relocated para. 8.25 (b} to
pg. 8-14; added Note from
pg. 8-16.
8-16 |Relocated Note to pg. 8-15.
8-26 | Revised para. (h).
9-44 | Revised Section 2 (a).
9-46 | Relocated items (e) (5) thru
(e) (7) to pg. 9-47; revised item -
(b)
9-47 Added item (e) (5) thru (e) (7)

from pg. 9-46.

REPORT: LK-1208
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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 9-60 | Revised Section 2 (a).
(PR831118)| 9-61 Revised items (b) (2) and (c) (2}
(cont) and (c) (3).
9-66 | Revised item (k).
9-73 | Revised para. 4.7.
9-74 | Revised Section 5.
9-77 | Revised Abbreviations.
9-90 | Corrected typo.
9-95, | Revised Abbreviations.
9-100
9-132 | Revised item (d) (1).
9-133 | Revised item (a).
0-163 | Revised item (1) (a).
9-164 | Revised item (2).
9-220 | Revised Abbreviations.
9-221 | Revised Section 2 (h).
9225 | Revised item (e) (2).
9-229 | Revised Note.
9-259 | Corrected spelling.
10-i Revised Table of Contents.
10-1 | Revised Title; para. 10.1, 10.3 j
and 10.3 (a). tJJ«t..—,,Z-—
10-2, | Revised Title. D.H. Trompler
10-3 Nov. 18, 1983
Rev. 9 1-4 Revised para. 1.7.
(PR840504) 1-9 Relocated para. 1.19 (b} info.
to pg. 1-10; revised para. 1.19
(b) info.
1-10 | Relocated para. 1.19 (e) info.

to pg. 1-11; deleted MEA;
added para. 1.19 (b) info. from

pe. 1-9.

REPORT: LK-1208
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision
Number and
Code

Revised
Pages

Description of Revision

FAA Approval
Signature and
Date

Rev. 9
{PR840504)
(cont)

4-8

4-9

4-10

Relocated para. 1.19 (f) info.
to pg. 1-12; added para. 1.19
(e) info. from pg. 1-10; added
new terminology.

Added para. 1.19 (f) from

pg. 1-11.

Revised para. 2.7 (g).

Revised para. 2.25 info.
Revised para. 2.29 info.;
relocated para. 2.29 info. to
pg. 2-16; added placard.
Added para. 2.29 info. from
pg. 2-15; added placard.
Added placard.

Revised Table of Contents.
Revised para. 4.5 info.
Relocated para. 4.5 info. to
pe. 4-6; revised para. 4.5 info.
Relocated para. 4.5 info. to
pg. 4-7; added para. 4.5 info.
from pg. 4-5.

Relocated para. 4.5 info. to
pg. 4-8; added para. 4.5 info.
from pg. 4-6; revised para. 4.5
info.

Relocated para. 4.5 info. to
pg. 4-9; added para. 4.5 info.
from pg. 4-7.

Relocated para. 4.5 info. to
pg. 4-10; added para. 4.5 info.
from pg. 4-8; revised para. 4.5
info.

Relocated para. 4.5 info. to
pg. 4-10a: added para. 4.5
info. from pg. 4-9.

REPORT: LK-1208
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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 4-10a | Added para. 4.5 info. from
(PR840323) pg. 4-10.
(cont) 4-12, | Revised para. 4.9 info.
4-13
4-14 | Revised para. 4.11.
4-15 | Relocated para 4.13 info.
to pg. 4-16; revised para. 4.11
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-31-350, CHIEFTAIN GENERAL

SECTION1

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 C.A.R. 3 and FAR Part 21 Subpart J. It also
contains supplemental data 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 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: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL PA-31-350, CHIEFTAIN
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PIPER AIRCRAFT CORPORATION

SECTION 1

PA-31-350, CHIEFTAIN GENERAL
1.3 ENGINES
(a) Number of Engines 2
(b) Engine Manufacturer Lycoming
(c) Engine Model Number
(1) Left TIO-540-J2BD
(2) Right LTIO-540-J2BD
(d) Rated Horsepower 350
(e) Rated Speed (rpm) 2575
(f) Bore (inches) 5.125
(g) Stroke (inches) 4,375
(h) Displacement (cubic inches) 541.5
(i) Compression Ratio 7.3:1
(j) Engine Type Six Cylinder, Direct Drive, Fuel Inj.,
Turbocharged, Horizontally Opposed, Air Cooled
1.5 PROPELLERS
(a) Number of Propellers 2
(b) Propeller Manufacturer Hartzell
{c) Blade Model
(1) Left FC8468-6R
(2) Right FIC8468-6R
{d) Number of Blades 3
{e) Hub Model
(1) Left HC-E3YR-2ATF
(2) Right HC-E3YR-2ALTF
(f) Propeller Diameter (inches)
(1) Maximum 80
(2) Minimum 78
(g) Propeller Type Feathering Constant Speed,

ISSUED: SEPTEMBER 14, 1979
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SECTION 1 PIPER AIRCRAFT CORPORATION

GENERAL PA-31-350, CHIEFTAIN
1.7 FUEL
l AVGAS ONLY
(a) Fuel Capacity (U.S. gal) (total) 192
(b) Usable Fuel (U.S. gal) (total) 182
{¢) Fuel Grade Aviation*
(1) Minimum Octane 100/130 - Green
(2) Specified Octane 100/130 - Green
100 - Green
100 LL - Blue
(3) Alternate Fuels** 115/145 - Purple

Refer to Lycoming Service
Instruction 1070, Revision

J or later.

1.9 OIL
(a) Oil Capacity (U.S. quarts) (each engine) 12
(b) Oil Specification Refer to latest issue

of Avco-Lycoming Service Instruction 1014.

{c) Oil Viscosity per Average
Ambient Temp. for Starting Refer to
- Section 8, Paragraph 8.23.

1.11 MAXIMUM WEIGHTS

(a) Maximum Ramp Weight (1bs) 7045
(b) Maximum Takeoff Weight (Ibs) 7000
(c) Maximum Landing Weight (Ibs) 7000
(d) Maximum Weights in Baggage Compartments (lbs)
{1) Forward (Nose) 200
(2) Aft 200
(3) Nacelle Compartment (each) 150

* Anti-icing additive per MIL-I-27686 is approved for use in the above
fuels in the amount by volume of 0.15% maximum. (See Section 8 for
blending and handling procedures.)

** Alternate fuels refers to military grade with 4.6 m] of TEL. See Section
8.25 concerning use of alternate fuel grades.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
1-4 REVISED: MAY 4, 1984
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-31-350, CHIEFTAIN GENERAL
1.13 STANDARD AIRPLANE WEIGHT#
(a) Standard Empty Weight (lbs): Weight of a
standard airplane including unusable fuel,
full operating fluids and full oil. 4319
(b) Maximum Useful Load (lbs): The difference
between the Maximum Ramp Weight and
the Standard Empty Weight. 2726
1.15 BAGGAGE SPACE
FORWARD AFT NACELLE
(a) Compartment Volume
(cubic feet) 14 22 13.25 (ea.)
(b) Entry Width (inches) 26.5 27.5% 20
{c) Entry Height (inches) 20 47 40
1.17 SPECIFIC LOADINGS
(a) Wing Loading (Ibs per sq ft) 30.6
(b) Power Loading (lbs per hp) 10.0

* These values are approximate and vary from one aircraft to another.
Refer to Figure 6-7 for the Basic Empty Weight value and the Useful Load

value to be used for C.G. calculations for the aircraft specified.

*#* Aft cargo entry width is increased to 45 inches when optional cargo door

is installed.

ISSUED: SEPTEMBER 14, 1979
REVISED: NOVEMBER 18, 1983
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-31-350, CHIEFTAIN

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

KCAS

GS

IAS

KIAS

TAS

Va

Ve

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.

Calibrated Airspeed expressed in Knots.

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

Indicated Airspeed is the speed of an-
aircraft as shown on the airspeed indicator
when corrected for instrument error. IAS
values published in this handbook assume
Zero instrument error.

Indicated Airspeed expressed in Knots.

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

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

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

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

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: NOVEMBER 18, 1983 1-7



SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-31-350, CHIEFTAIN

VLE

VLo

VMcA

VNE/MNE

VNO

Vso

VSSE

REPORT: LK-1208
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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.

Air Minimum Control Speed is the
minimum flight speed at which the airplane
is directionally controllable as determined
in accordance with Federal Aviation
Regulations. Airplane certification
conditions include one engine becoming
inoperative and windmilling; not more
than a 5° bank towards the operative
engine; takeoff power on operative engine;
landing gear up; flaps in takeoff position;
and most rearward C.G.

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.

Intentional One Engine Inoperative
Speed is a2 minimum speed selected by the
manufacturer for intentionally rendering
one engine inoperative in flight for pilot
training.

ISSUED: SEPTEMBER 14, 1979



PIPER AIRCRAFT CORPORATION SECTION 1

PA-31-350, CHIEFTAIN

GENERAL

Vx

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.

(b) Meieorological Terminology

ISA

OAT

Indicated Pressure
Altitude

Pressure Altitude

International Standard Atmosphere in

which:

(1) The air is a dry perfect gas;

(2) The temperature at sea level is 15°
Celsius (59° Fahrenheit); |

(3) The pressure at sea level is 29.92 inches
Hg (1013.2 mb);

(4) The temperature gradient from sea
level to the altitude at which the
temperature is -56.5°C (-69.7°F) is
-0.00198°C (-0.003566°F} per foot
and zero above that altitude.

Outside Air Temperature is the free air
static temperature, obtained either from
inflight temperature indications or ground
meteorological sources, adjusted for
instrument error and compressibility
effects.

The number actually read from an
altimeter when the barometric subscale has
been set to 29.92 inches of mercury (1013.2
millibars).

Altitude measured from standard sea-level
pressure (29.92 in. Hg) by a pressure or
barometric altimeter. It is the indicated
pressure altitude corrected for position and
instrument error. In this handbook,
altimeter instrument errors are assumed to
be zero.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208

REVISED: APRIL 27, 1990
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SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-31-350, CHIEFTAIN

Station Pressure

Wind

(c) Power Terminology
{Specific)

Maximum Con-
tinuous Power
Maximum Normal
Operating Power

{d) Engine Instruments

EGT Gauge

Actual atmospheric pressure at field
elevation.

The wind velocities recorded as variables
on the charts of this handbook are to be
understood as the headwind or tailwind
component of the reported winds.

Maximum power permissible contin-
uously during takeoff, one engine in-
operative, and emergency operations only.

Maximum power permissible continu-
ously during all normal operations.

Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Planning Terminology

Climb Gradient

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

REPORT: LK-1208
1-10

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

The demonstrated crosswind velocity is the
velocity of the crosswind component for
which adequate control of the airplane
during takeoff and landing was actually
demonstrated during certification tests.

The distance required to accelerate an air-
plane to a specified speed and, assuming
failure of an engine at the instant that speed
is attained, to bring the airplane to a stop.

ISSUED: SEPTEMBER 14, 1979
REVISED: MAY 4, 1984



PIPER AIRCRAFT CORPORATION SECTION 1

PA-31-350, CHIEFTAIN

GENERAL

Route Segment

BSFC

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.

Brake Specific Fuel Consumption (BSFC)
is the number of pounds of fuel burned
per hour to produce one horsepower.

(f) Weight and Balance Terminology

Reference Datum

Station

Moment

Center of Gravity
(C.G)

C.G. Arm

C.G. Limits

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
datumn 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.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208

REVISED: MAY 4, 1984
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SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-31-350, CHIEFTAIN

Usable Fuel

Unusable Fuel

Standard Empty
Weight

Basic Empty
Weight
Payload

Useful Load

Maximum Ramp
Weight

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

REPORT: LK-1208

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.

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: SEPTEMBER 14, 1979
REVISED: MAY 4, 1984
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31-350, CHIEFTAIN LIMITATIONS

SECTION 2

S

LIMITATIONS

2.1 GENERAL

This section provides the “FAA Approved” operating limitations,
instrument markings, color coding and basic placards necessary for the
operation of the PA-31-350 Chieftain and its systems.

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

2.3 AIRSPEED LIMITATIONS
SPEED KCAS KIAS

Never Exceed Speed (Vi) - Do not
exceed this speed in any operation. 236 236

Maximum Structural Cruising Speed
(Vo) - Do not exceed this speed
except in smooth air and then only
with caution. 187 185

Design Maneuvering Speed (V, ) -
Do not make full or abrupt control
movements abave this speed. 162 160

Maximum Flaps Extended Speed
(Vgg) - Do not exceed this speed
with a given flap setting.
Flaps extended speeds
15° flap 160 162

S 25° flap 160 162
40° flap 130 132

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 16, 1980 2-1



SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-31-350, CHIEFTAIN

KCAS  KIAS

Maximum Gear Extended Speed
(Vig) - Do not exceed this speed
with landing gear extended. 156 153

Maximum Landing Gear Operating
Speed (Vo) - Do not extend or
retract landing gear above this speed.
Extend 156 153
Retract 130 128

Air Minimum Control Speed
(Vmea) - Lowest airspeed at
which airplane is conitrollable with
one engine operating and
takeoff flaps. 78 76

Stall Speed (full flaps, gear down,
power off, 7000 1bs.) 74 74
{See Section 5, Performance, for
stall speeds at reduced weights.)

NOTE

The maximum altitude loss during a single-
engine stall, gear and flaps retracted is 600 feet.
For a symmetrical power-off stall, gear and
flaps retracted, maximum aliitude loss is 500
feet. Altitude loss is less for other aircraft

configurations.
Demonstrated Crosswind Velocity 20KTS
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2

PA-31-350, CHIEFTAIN LIMITATIONS
2.5 AIRSPEED INDICATOR MARKINGS
MARKING KIAS
Green Arc (Normal Operating Range) 77 to 185
Yellow Arc (Caution Range - Smooth Air) 185 to 236
White Arc (Flaps Extended Range) 74 to 132
Radial Red Line (Never Exceed - Smooth Air) 236
Radial Red Line (Minimum Control Speed - Single Engine) 76
Radial Blue Line (Best Rate of Climb Speed - Single Engine) 106
2.7 POWER PLANT LIMITATIONS
(a) Number of Engines 2
(b) Engine Manufacturer Lycoming
(c) Engine Model Number
(1) Left TIO-540-12BD
(2) Right LTIO-540-12BD

(d) Engine Operating Limits
(1) Maximum Continuous Power

(a) Maximum Horsepower 350

(b) Maximum Rotational Speed (RPM) 2575
(c) Maximum Manifold Pressure (Inches of Mercury)

To 15,000 feet 49.0

15,000 to 22,300 feet 49.0 minus .64 per

1000 feet increase

22,300 to 24,000 feet 44.3 minus 2.2 per

1000 feet increase

(d) Maximum Cylinder Head Temperature 500°F

(2) Maximum Normal Operating Power (Top of Tachometer and
Manifold Pressure Gauge Green Arc)

(a) Maximum Horsepower 315
(b) Maximum Rotational Speed 2400
(¢) Maximum Manifold Pressure (Inches of Mercury)
To 18,700 feet 40.0
18,700 to 24,000 feet 40.0 minus 1.7 per
1000 feet increase
(d) Maximum Cylinder Head Temperature 475°F
(3) Maximum Qil Temperature 245°F
(4) Maximum Exhaust Gas Temperature 1650°F
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 2 PIPER AIRCRAFT CORPORATION

LIMITATIONS PA-31-350, CHIEFTAIN
(e) Oil Pressure
Minimum {red line} 25 PSI
Maximum (red line) 100 PSI ...
(f) Fuel Pressure
Normal Operating Range (green arc) 34 PSI to 55 PSI
Minimum (red line) 34 PSI
Maximum (red line) 55 PSI
(g) Fuel Grade (AVGAS ONLY)
(minimum octane) 100/130 - Green
(h) Number of Propellers 2
(i) Propeller Manufacturer Hartzell
(j) Propeller Hub Model
(1) Left HC-E3YR-2ATF
(2) Right HC-E3YR-2ALTF
(k) Propeller Blade Model
(1) Left FC8468-6R
(2) Right FIC8468-6R
(1) Propeller Diameter
Maximum 80 IN.
Minimum 78 IN.
{m) Propeller Pitch Settings at 30 Inch Station e,
Low Pitch Stop 13.4°z£0.1°
High Pitch Stop (Feathered) 82°+1.0°
2.9 POWER PLANT INSTRUMENT MARKINGS
(a) Tachometer
Green Arc (Normal Operating Range 500 RPM to 2400 RPM
Radial Red Line (Maximum) 2575 RPM
(b) Fuel Pressure
Green Arc (Normal Operating Range) 34 PS1 to 55 PSI
Radial Red Line
Minimum 34 PSI
Maximum 55 PSI
(c) Cylinder Head Temperature
Green Arc (Normal Range) 100°F to 475°F
Yellow Arc (Caution) 475°F to S00°F
Radial Red Line (Never Exceed) 500°F
(d) Oil Temperature o
Green Arc (Normal Operating Range) 120°F to 245°F
Yellow Arc (Caution) 50° to 120°F
Radial Red Line { Maximum) 245°F
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2

PA-31-350, CHIEFTAIN LIMITATIONS
{e) Oil Pressure
Green Arc (Normal Operating Range) 60 PSI to 90 PSI
Yellow Arc (Caution) 25 PSI to 60 PSI
and 90 PSI to 100 PSE
Radial Red Line (Minimum} 25 PSL
Radial Red Line (Maximum) 100 PSI
{f) Exhaust Gas Temperature
Green Arc (Normal Operating Range) Zero or lower scale
limit to 1650°F
Radial Red Line {(Never Exceed) 1650°F
(g) Manifold Pressure
Radial Red Line (Never Exceed) 49 IN. HG.
Green Arc (Normal
Operating Range) 18 IN. HG. to 40 IN. HG.

2.11 WEIGHT LIMITS

(a) Maximum Ramp Weight 7045 LBS
{b) Maximum Takeoff Weight 7000 LBS
(¢) Maximum Landing Weight 7000 LBS
{d) Maximum Weights in Baggage Compartments
Forward (Nose) 200 LBS
Aft 200 LBS
Nacelle (per side) 150 LBS
NOTE

It is the responsibility of the airplane owner and
the pilot to insure that the airplane is properly
loaded. Maximum allowable takeoff and
landing weight is 7000 1bs. Maximum allowable
ramp weight is 7045 Ibs. See Section 6 (Weight
and Balance) for proper loading instructions.

2.12 FUEL LIMITATIONS

(a) Fuel Capacity (U.S. gal.) (total) 192
(b) Usable Fuel (U.S. gal.) (total) 182
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS ~ PA-31-350, CHIEFTAIN

2.13 CENTER OF GRAVITY LIMITS (GEAR EXTENDED)

Forward Rearward .

Limit Limit

Inches Inches

Weight Aft of Aft of

Pounds Datum Datum
7045 (Max. Ramp Weight) 126 135
7000 (Max. Takeoff Weight) 126 135
6200 122 135
5200 or less 120 135

NOTES

Straight line variation between the points
given.

Datum line is located 137 inches ahead of the
wing main spar centerline. —
2.15 MANEUVER LIMITS
This is a normal category airplane. All intentional acrobatic maneuvers
(including spins) are prohibited.
2.17 FLIGHT LOAD FACTOR LIMITS (MANEUVERS)

(a) Positive Load Factor (Maximum) at 7000 Lbs 351G
(b) Negative Load Factor (Maximum) at 7000 Lbs -14G

No Inverted Maneuvers Approved

2.19 COWL FLAPS LIMITATIONS

Cowl flaps are provided to allow control of engine temperatures. The
cowl flaps should be open during ground operations and in climbs. In no
case should the cylinder head temperature be allowed to exceed 500°F or
the oil temperature to exceed 245°F,

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER ATRCRAFT CORPORATION SECTION 2
PA-31-350, CHIEFTAIN LIMITATIONS

2.21 MINIMUM CREW

The minimum crew for operating this airplane is cne pilot unless the
type of operation (air taxi, for example - see FAR’s) requires a copilot.

2.23 MAXIMUM OPERATING ALTITUDE

24,000 feet

2.25 TYPES OF OPERATION LIMITS

The Federal Aviation Regulations make the operator of an aircraft
responsible for insuring that sufficient and proper instruments and
equipment are installed, operating, and calibrated for the type of flight being
undertaken. These regulations (for example, see FAR 91.3(a), 91.25, 91.33,
91.97 and 91.170) also specify the minimum instruments and equipment
which must be available for the various types of flight such as VFR, IFR,
night, commercial, air taxi, high altitude, icing and so on. It is recommended
that pilots of this aircraft make themselves familiar with these regulations in
order to avoid violating them. While the regulations list minimum
instruments and equipment, experienced pilots realize that the minimum
practical instruments and equipment depends on the pilot’s capability,
weather, terrain, the flight plan, facilities to be used, whether flight is during
daylight or night, at high or low altitude, for hire or not, in icing conditions
or not, and so on. Pilots are cautioned to consider all factors in determining
whether they have all the required equipment for making a particular flight.

When properly equipped this airplane may be flown day or night, VFR
or IFR, and in known icing.

The certificating regulations of the FAA for this airplane require the
manufacturer to specify in the Pilot’s Operating Handbook the types of
operation for which the airplane is equipped.

The equipment installed in this aircraft has been substantiated to 24,000
feet.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: APRIL 4, 1980 2-7



SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-31-350, CHIEFTAIN

When this airplane was licensed it contained the properly installed
equipment listed in the Equipment List and, therefore, was satisfactory for
the types of operation indicated below by an asterisk.

{a) Day VFR

(b) Night VFR

) Day and night IFR after adequate communication and
navigation radio has been installed in an FAA approved
manner.

(d) Day and night IFR

(e) Known icing after deicing and icing equipment listed on a

following page for operation in known icing conditions has
been installed in accordance with Piper drawings or in an
FAA approved manner.

(f) Known icing.

Operators are warned that if any of the equipment listed as having been
| installed at time of licensing is changed, not operating, or not properly
maintained and calibrated, the airplane may not be properly equipped for all
the conditions noted above. It is the responsibility of the pilot to determine
whether the lack of a piece of equipment limits the conditions under which he
may fly the airplane.

AIRCRAFT

REGISTRATION NO. SERIAL NO.

Owners desiring to make changes or additions to the equipment must
have these modifications done in an FAA-approved manner, All PA-31-350
aircraft are licensed equipped for day and night VFR flight, and for IFR
flight except when there may be insufficient communications or navigation
radio equipment installed.

The performance, handling qualities and structure of the airplane are
approved for instrument flight.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31-350, CHIEFTAIN LIMITATIONS

If an owner of an airplane which is approved for VFR flight only desires
to extend his operations to IFR, he should have radio equipment installed in
accordance with Piper-approved drawings or other FAA-approved data
(or data approved by the aviation agency of the country of registration). The
owner should insure that the radio equipment is adequate for the ground
facilities to be used, is of sufficiently high quality and reliability, is properly
functioning, adjusted and calibrated, and that it is compatible with
previously installed equipment before authorizing it to be flown under
instrument conditions.

This airplane is approved for day and night VFR and IFR flight when
all of the following conditions have been met: the required equipment or
FAA-approved equivalent is installed either originally by Piper or in an
FAA-approved manner, is functioning properly, and is calibrated in
accordance with Federal Aviation Regulations; and adequate radio
communications and navigation equipment is installed in the same manner
as indicated above.

If the airplane is approved for night IFR, but is not approved for flight in
icing conditions when licensed, it will be necessary for an owner to add all
the equipment listed in this section as required for flight in icing conditions
if he desires to operate in icing conditions. If this equipment is properly
installed in accordance with Piper-approved drawings and all the other
equipment required for night IFR flight is installed in an FAA-approved
manner, is adequate for the ground facilities to be used, is of sufficient
quality, is functioning properly, and is calibrated in accordance with the
FAR’s, the airplane is approved for IFR flight in known icing conditions. If
anti-icing and deicing equipment is not installed in accordance with Piper
drawings, FAA approval or approval of the aviation agency of the country
of registry must be obtained in order to legally conduct flight in icing
conditions.

Flight through any icing conditions is prohibited if any of the anti-icing
or deicing equipment is missing or not functioning.

Pilots are reminded that oxygen must be available to passengers and
crew during high altitude flight and that special electronic equipment is
required for flight above specified altitude.

FAR 135 places special requirements on air taxi and commercial
operators.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: MAY 4, 1984 29



SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-31-350, CHIEFTAIN

In accordance with the FAR’s, this airplane is not properly equipped for
the condition of flight indicated if any of the equipment listed below is not
properly installed, functioning, properly maintained and calibrated
according to the FAR’s. The pilot is responsible for assuring compliance
with the latest amendments to FAR 91 concerning required equipment.

(a) Day VFR
(1) Airspeed indicator
(2) Altimeter
(3) Magnetic direction indicator
(4) Tachometer - each engine
(5) Oil pressure gauge - each engine
(6) Stall warning indicator
(7) Oil temperature gauge - each engine
(8) Manifold pressure gauge - each engine
(9) Fuel gauges
(10) Fuel pressure indicator - each engine
{11) Exhaust gas temperature gauge - each engine
(12) Landing gear position indicator
{13) Seat belts - each occupant
(14) Emergency locator transmitter

(15) Above 12,500 feet - transponder with automatic altitude ’

reporting capability.
(16) Starter - each engine

(b} Night VFR
(1) All equipment required for Day VFR
(2) Position lights
(3) Strobe lights or rotating beacon
(4) Alternator - each engine
{5} Instrument lights
(6) Landing light, if for hire

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
2-10 REVISED: JANUARY 30, 1981
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31.350, CHIEFTAIN LIMITATIONS

(c) Day IFR
(1) All equipment required for Day VEFR
(2) Two-way radio for communication
(3) Suitable and adequate navigation radio equipment
(4) Gyroscopic rate of turn indicator
(5) Bank indicator
{6) Clock with sweep second hand
(7) Sensitive altimeter adjustable for barometric pressure
(8) Alternators - each engine
(9) Gyroscopic bank and pitch indicator
(10) Gyroscopic direction indicator

(d)

(e)

()

ISSUED: SEPTEMBER 14, 1979

(11)

Free air temperature indicator

Night IFR

(1)
(2)

All equipment required for Day and Night VFR
All equipment required for Day IFR

Flight in Positive Control Areas
(1) Transponder

Kno

wn Icing
For flight in known icing conditions the following equipment

must be installed in accordance with Piper drawings or in a FAA
approved manner:

(1) All equipment required for Night IFR

(2) Pneumatic wing and empennage boots

(including inboard wing boots)

(3} Electrothermal propeller boots
{4) Pilot side heated windshield
{5} Heated pitot

(6)
Q)
(8)
®)
(10
(11)
(12)
(13)

Ice detection light

Heated stall warning transmitter
Non-icing heater air inlet

Heater combustion air alternate source
Forward heater

Ice shields

Prop control deicer boot

‘A’ - ‘B’ pneumatic system

REPORT: LK-1208
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-31-350, CHIEFTAIN

The following equipment is required and is normally part of
the standard airplane:

(1) Alternate static system

(2) Elevator balance boot

(3) Direct vision window

(g) Flight with Third andfor Fourth Seats in the Aft Facing Position
(1) When the third and/or fourth seats are installed in the aft
facing position, 10 inch minimum height headrests must

be installed.

2.27 NOISE LEVEL

The corrected noise level of this aircraft is 78.9 dB(A) determined at the
Maximum Normal Operating Power of 2400 RPM and 40.0 inches of
manifold pressure.

No determination has been made by the Federal Aviation Adminis-
tration 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 not withstanding, 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 FAR 36. “Noise
Standards: Aircraft Type and Airworthiness Certification.” The aircraft
noise is in compliance with all FAR 36 noise standards applicable to this

type.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-31-350, CHIEFTAIN

| 2.29 PLACARDS
On top right side of instrument panel:

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

FOR TYPES OF OPERATION SEE PILOT'S
OPERATING HANDBOOK.

On top left side of instrument panel:

MINIMUM CONTROL SPEED 76 KIAS
MAXIMUM SP. LG. - RET. 128 KIAS EXTEND 153 KIAS
DESIGN MANEUVERING SPEED 160 KIAS
SEE PILOT’S OPERATING HANDBOOK
FOR ADDITIONAL SPEEDS.

On floor between pilot and copilot seats:

EMERGENCY GEAR EXTENSION
REMOVE COVER
EXTENSION INSTRUCTIONS ON REVERSE SIDE

On underside of emergency gear extension door:
EMERGENCY GEAR EXTENSION

1. PLACE GEAR SELECTOR HANDLE IN
DOWN POSITION.

2. PULL EMERGENCY PUMP HANDLE OUT
AS FAR AS POSSIBLE.

3. PUMP HANDLE UP AND DOWN UNTIL
ALL 3 GREEN LIGHTS COME ON.
CONTINUE PUMPING UNTIL PRESSURE
BUILDS UP AND SELECTOR HANDLE
RETURNS TO NEUTRAL.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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On fuel system console:

(a) On top of fuel system control console:

e FIREWALL FUEL SHUT OFF
LEFT ENGINE RIGHT ENGINE
PUSH ON-PULL OFF PUSH ON-PULL OFF

{b} On center of fuel system control console:
CROSS FEED

ON
OFF

(c) On bottom of fuel system control console:

LEFT ENGINE RIGHT ENGINE
FUEL
SELECT
38 GAL 53 GAL 53 GAL 38 GAL
OUTBD OFF INBD INBD OFF OUTBD

S— OUTBD TANKS - LEVEL FLIGHT ONLY
On pilot’s door window moulding:

LATCH
4CLOSE

On window post between the second and third window on the right side
of cabin (§/N 31-8052001 thru 31-8352042):

EMERGENCY EXIT RELEASE
REMOVE COVER
PULL HANDLE DOWN
PUSH EMERGENCY
EXIT OUT

s

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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On window post between the second and third window on the right side
of cabin (S/N 31-8452001 & up):

EMERGENCY EXIT RELEASE
REMOVE COVER
PULL HANDLE DOWN
PUSH EMERGENCY
EXIT OUT
AT BOTTOM

At top of emergency exit window on moulding:
EMERGENCY EXIT

At bottom of emergency exit window on moulding (S/N 31-8452001 &
up):

PUSH HERE FOR EXIT

On rear bulkhead in rear baggage compartment and on forward baggage
compartment door:

MAXIMUM BAGGAGE 200 LBS
SEE LOADING SCHEDULE

On the pilot’s window moulding (when supplementary white anti-
collision strobe lights are installed):

WARNING

TURN OFF ANTI-COLLISION LIGHTS
WHEN TAXIING IN VICINITY OF OTHER
AIRCRAFT OR DURING FLIGHT
THROUGH CLOUD, FOG OR HAZE.
STANDARD POSITION LIGHTS TO BE
TURNED ON FOR ALL NIGHT
OPERATIONS.

On side trim panel adjacent to third and fourth passenger seats (5/ N 31-
| 8052001 thru 31-8352042):

FOR OCCUPANCY OF AFT FACING SEAT
10" MIN. HT. HEADREST IS REQUIRED

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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On trim side panel adjacent to third and fourth passenger seats
(S/N 31-8452001 and up):

REQUIREMENT FOR OCCUPANCY OF AFT FACING SEAT
1. SEAT HEADREST INSTALLED
2. SEAT BACK BOLTED IN UPRIGHT POSITION

On pilot’s door window moulding (when pilot’s door is installed):

OPEN DOOR CLOSED
CLOSE DOOR PRIOR TO STARTING ENGINES
THEFT LOCK
PULL TO UNLOCK
PRIOR TO FLIGHT

On left center of instrument panel (when windshield wiper is installed):

WINDSHIELD WIPER
DO NOT OPERATE
ABOVE 127 KIAS
OR ON DRY WINDSHIELD

On inside of nacelle locker doors:

BAGGAGE CAPACITY
150 LBS. MAX.
SEE LOADING SCHEDULE
b0 NOT EXCEED
10 LBS./SQ. FT. FLOOR LOADING
OR 100 LBS. DIFF. BETWEEN LOCKERS

On pedestal adjacent engine controls (when air conditioning is
installed):

AIR CONDITIONING OFF
FOR SINGLE ENGINE OPERATION

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: APRIL 27, 1990 217
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On each wing near fuel fillers (8/N 31-8352006 and up):

AVGAS ONLY

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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On top center of aft cabin panel (cargo loading placard):

RAXIMON CAPACITY
awen | Fiooniom [ auomae
A 100 0
200
200
200
100
10 150 EACH

2000

HHER

TOTAL

nim|loin!la

MAKIMUM TIEQOWN CAPACITY

PER FOOT OF TRACK 200 .88
PER TRACK 900 Las
PER TIE DOWN RING 200 LBS

CARGO MUST BE LOADED WITHIN THE WEIGHT
AND BALANCE LIMITS OF THIS AIRCRAFT

ISSUED: APRIL 27, 1990 REPORT: LK-1208
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PIPER AIRCRAFT CORPORATION SECTION 3

PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES
SECTION 3
EMERGENCY PROCEDURES
3.1 GENERAL

The recommended procedures for coping with various types of
emergencies and critical situations are provided in this section. All of the
required (FAA regulations) emergency procedures and those necessary for
the operation of the airplane as determined by the operating and design |
features of the airplane are presented.

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

The first portion of this section consists of an abbreviated emergency
checklist which supplies an action sequence for critical situations with little
emphasis on the operation of systems.

The remainder of the section presents 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 themselves with the procedures
given in this section and be prepared to take appropriate action should an
emergency arise.

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

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 16, 1980 31
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

3.3 EMERGENCY CHECK LIST

SPEEDS

Air Minimum COnETol....coreeiiieiiiesierisiasanis s e eiessnanin 76 KIAS
Best Single Engine Angle of Climb ... 104 KIAS
Best Single Engine Rate of CLimb........ccociniimniiiinininiiinne 106 KIAS
MANEUVETING ... veecenreceereriiieiessasisissesarinsnssnsasassnssn st st esnsas s s annasse 160 KIAS
Never EXCEBU . ooiueieivicerireecer e tsssissme e snas s em s s 236 KIAS

ENGINE INOPERATIVE PROCEDURES

ENGINE SECURING PROCEDURE

(FEATHERING PROCEDURE)

TREOULE «..eeeiiveereierrmneeeeeeeeessssseeaesram e essesemeana s ssneteba b sbassaarnaesnrananassssnnesoed close
Propeller... ..ot FEATHER (1000 RPM min.)
MMAXEULE o.neeierveimerenrerenrermneseestessaneanessrrssasransessssenesssasssnanassnas IDLE CUT-OFF
COWL HIAPS. 1 ettt s e e s s e e e close
F- NI eTs 116501101 1=) QOO U OO RO USSP O PPRPRTPN OFF
Magneto SWILCH c..ciiviiiii et OFF
Emergency fuel PUmp ..ottt e OFF
FUEL SELECTOT ...cvvvveivanrrreieeecaeeaearianineanasssssrsanseemssssnnssrssasassasennsnssas OFF (detent)
Fuel boost pummip CB ...ttt pulled
Alternator CB SWILCH .....vvviicerieriiviene ettt s s e e sasssas s OFF
PIOP. SYIC. wouirieieirrieeeeerceeem et skt bbbt OFF
Electrical 10ad ..covovveeeceeeeeiae s reeemtescensasanrsnas s vanrenm e esssb s as s me e s reduced
CTOSSIEE.c. ooeiceiiivieieerenreeiesreteereere e vrues s rae s e sessbtseas e sress s e bessanesane i if required
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208

REVISED: APRIL 4, 1980 33
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| ENGINE FAILURE DURING NORMAL TAKEOFF
{85 KIAS or below)

If sufficient runway remains for a safe stop:

TREOLIES ... cvivririaerereceitaniavaeseesinrars e et sacsrnranree e s svanrannbmnnne immediately close
BIaKes ..oocooiiiiiiiiiien ittt ie it e e e s As required
Stop straight ahead

If insufficient runway remains for a safe stop:

TRIOLHIES oottt nama e immediately close

MIKEUTES ..o e e et rr s an et e s a b s e a e Idle cutoff

Master SWILCh ...covoiiiiiii e e OFF

FUEL SE1ECHOTS 1 ontoe ettt st s s i e s s OFF

Magneto SWILCHES ....coccvmiiieiiiee e e e et e OFF
NOTE

Maintain directional control and maneuver to
avoid obstacles.

| ENGINE FAILURE DURING NORMAL TAKEOFF

(Above 85 KIAS)
Directional control.............coorrorccrenrearieresserersacraerianiessersnesnenns Maintain
Power (Operating engine).......ccccveceerrerreeceeriersreessnecsesseeesns Max. continuous
Propeller control {(inoperative enging) ........ccceerverveviverereesvercercneeesnians Feather
Landing gear (in level or climbing flight}........ccccovvmrmienirnerieinrneienns Retract
Bank. ..o e e et e 5° into operating engine
AIrSpeed ..o ane e 95 KIAS to 50 ft. then
accelerate to 104 KIAS
Cowl flaps (inoperative ENZINe) ........cccvmvrerriirinniereeiieissinsenene e neeerneeenns close
AITSPELd oo 106 KIAS, after all obstacles
have been cleared
Engine securing procedures ........coceuvieeieeieiniesiesieesssesiessmsessesstsenns Complete
NOTE
Land as soon as practical at the nearest suitable
airport.
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

ENGINE FAILURE DURING SHORT FIELD TAKEQOFF
(92 KIAS or below) '

If sufficient runway remains for a safe stop:

THIOTEIES ..oveecrrreeirrervaree e reee e s e reamasesiaesssras s as s sassesranassns immediately close
Land (if airborne) .......cccuiiivriiisninneneeec e on remaining runway
BIaKes .o.oeceeiieiiinrieianiieesiecrcrsesmaresranes e et snr e vrnsemnan et e s e e nnnan as required

If insufficient runway remains for a safe stop:

THIOUIES ....oeiriecieeeiieee e e ans s e immediately close
MIXEUIES c.vriee i ririreecemreraeseeessmsnesssortesssassmseessnsnnssn s ssnnennsnnnes IDLE CUT-OFF
MASEET SWILCH «ooieeiiieeiseeeece e s e rmre ey oo e oo s e cemne s e s saabe s e anras OFF
FUED SEIECTOTS .. ...uueiieiienereerissemnaeeireen remmranmeenas s emmreesses i s tas b snnsnannsannns OFF
Magneto SWILCHES ..ot e s e OFF

Land (if airborne) avoiding obstacles

ENGINE FAILURE DURING SHORT FIELD TAKEOFF
(Above 92 KIAS but below 104 KIAS)

If sufficient runway remains for a safe stop:

TREOLLLES ....vveeerereeneeereneecrereessescnresrmeeeeree s asss asas ssansesasnasanne immediately close
Land coovivoieereceeeeiemeeeeteesesesssuesessessaeressessossanenenssseneenenn-. O TEMAiNing runway
BIAKES ..ovrievciieeericirireserseraese s e e e s baes st babr s s s ban s s s st e r s rnanen s e e r ey as required

If insufficient runway remains and the decision is made to abort the takeoff:

THIOUEES ..c.vvrveecrrerrrrereeinrrerrececre s snbs st n et nr s immediately close
Landing EAr.....c.ceoeernsreeerincisriarrs ettt et e e Extend

NOTE

Depending on terrain, it may be advisable to
land with the gear retracted.

FLADS «..ecveevemeriaercemee st etssas b se bt ss s et s e bbbt Extend
ATSPEEU....cctiiiriniiririii et s 87 KIAS min.
MEKIUTES 1. evereenrierieansisessresresrrsieses sarsansssessnssbessensassanssarsassasaces IDLE CUT-OFF
MaASIET SWILCH Levivieee ettt e sttt OFF
ISSUED: JANUARY 30, 1931 REPORT: LK-1208
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SECTION 3 PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN
| ST Y (T ) PSRRI UR OFF
Magneto sWItChes .......ccvviiiiiiiiiiin e e OFF

Land avoiding obstacles

iIf insufficient runway remains, the terrain ahead is unsuitable for a safe
landing and the decision is made to continue the takeoff:

Directional control......ccceiivreniitiiniiinic s s s Maintain
Power (operating engine) ........ccocoocierriivveivniniesisnenssnsennens Max. Continuous
Propeller control (inoperative engine}.........coceeciemiicniiecimiceinennes FEATHER
Landing gear (in level or climbing flight}........c.cooveriviivnriccrrerniennen Retract
BanK....ooveeereeeeice e e 5° into operating engine
FLaps. ... ettt et e e Retract in increments
ATISPEed.....oreceeirre e Accelerate to 104 KIAS until

all obstacles have been cleared
then accelerate to 106 KIAS
Engine securing procedures ..........ccccocervecirivressssinsisssssnssrssssenans accomplish

WARNING

Negative climb performance may result from
an engine failure occurring after lift-off and
before the gear and flaps have been retracted,
the failed engine propeller has been feathered,
the cowl flap on the failed engine is closed and
a speed of 106 KIAS has been attained. Refer
to “Single Engine Climb” chart, Figure 5-21,
for clean configuration positive climb perfor-
mance.

ENGINE FAILURE DURING SHORT FIELD TAKEOFF (Above 104
KIAS)

Directional CONTOL.....cccvveeieerree e e Maintain
Power (operating €ngine}..........cccevevenrenrmraernnerrensserassennenes Mazx. Continuous
Propeller control (inoperative engine).......c.ooceeoeeeciiececneseeeeieeeae FEATHER
Bank. ....coovviimiii i e 5° into operating engine
AITSPeed ..o Maintain 104 KIAS until

clear of obstacles then
accelerate to 106 KIAS

REPORT: LK-1208 ISSUED: JANUARY 30, 1981
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

If sufficient runway remains for a safe stop:

THEOELES ... vvirevverrerrrremeeeseereeaies sscessmarasrenssatne s sne ssanesrrannvente immediately close
| 1 T O OSSP U PO PO TR on remaining runway
BIAKES ovvveeeeiricerceecstteecrntaesnerecr e s e s enabes savsesaneasban s s e sane s nrannaes as required

If insufficient runway remains and the decision is made to abort the takeoff:

THEOHEES ...veerreece et s immediately close
Landing SEaC........coivvvesecemaeieccrrecrsbsssras st snbs s st n s n e ts e snn e e n e Extend

NOTE

Depending on terrain, it may be advisable to
land with the gear retracted.

FIAPS «.veeeceeermemtmaese sttt me e ar e e bt s bbb s Extend
AGTSPEEd. .ottt s 87 KIAS min.
IMIIXTUTES coneeeeemeceeecebeescarressrreense e st e santasemnenasessrsbesasns sanennnnsn IDLE CUT-OFF
MASEEL SWITCH o.iovnvreee et iceceir e s e e e rt s sanr s s s s e e e s sr e embae s s ba e aneannan OFF
FUEL SELECLOTS .o vveviiireeeeiertevesse e nee e e bbasrassabsass s sbn s aa b s e s sanagsansnnesbsas OFF
Magneto SWItChes ... e QOFF

Land avoiding obstacles
WARNING

Certain combinations of aircraft weight,
configuration, ambient conditions and air-
speeds will result in negative climb perfor-
mance. (Refer to specific chart in Performance
Section.)

ISSUED: JANUARY 30, 1981 REPORT: LK-1208
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

ENGINE FAILURE DURING CLIMB

AITSPEEd ..vivi ittt maintain 106 KIAS
Directional CONLLol .....cceveervircrececiiiitine e srr e eians maintain
INOP. ENEINE ...oocriiiieeieriis ettt identify and verify
INOP. EREINE ...coviriirrinririiiriirene it as bt e complete Engine

Securing Procedure
Land as soon as practical at nearest suitable airport.

ENGINE FAILURE DURING FLIGHT
(Below 76 KIAS)

RUAAET ..ottt s s apply towards
operative engine
Throttles (both engines) .......coociiiiiimmiivinernnicsiniee e retard to stop turn
Pitch attitude. ... .coeereeeececrenrr et n e s lower nose to
accelerate above
76 KIAS
OPErative ENE. ..cociviiimieerirrirrees sttt increase power as
airspeed increases
above 76 KIAS

If altitude permits, a restart may be attempted.

If restart fails or altitude does not permit:

INOP. ERE. PIOP-curereamcmcrmmieirsrisnesenessrssssrassseceseiass abass s st as s sa s FEATHER
TTEITL. e eeeetiesieentseseremses s e sasssae e se s sansansaasea b e b b enr e e smnanabaasees adjusted (5° bank
into operative eng.)
INOP. EMIE- cocviricriiinriiin et e complete Engine
Securing Procedure
Cowl flap (Operative eng.) ......covmieinnimsrmrmersisseesnn s as required

ENGINE FAILURE DURING FLIGHT

{Above 76 KIAS)

IDOP ERZ.eriaernimririesireriassesisnrsaes s s sts s es s sb s et s identify

OPErative ENE. «.covereeeericiirresi s s adjust as required

AUTSPEEA -ecviriiiriiiiinier ettt attain and maintain
at least 106 KIAS

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 3 PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN
Before securing inop. engine:
Fuel flow ....ocveeeeieeeceeeene check (if deficient - emergency fuel pump ON)
Fuel QUANTIEY ......ovieiirece et check .
Fuel selector (inop. 808.) .c.coiviciiineicniieniiciircre e switch to other

tank containing fuel
O1l pressure and tBIMIP .....ocvievereeiirieeiiieirese e e check
Magneto SWItCHEs ....c.cvcviriciireee s e check
AT SEATE oeve it cceiieieieeien i esietsesecceneessasbsessrsssans sobrnaesssssnrasassssnassansensas attempt

If engine does not start, complete Engine Securing Procedure.,

Power (Operative BNng.) . ...cocecoereeeereererree e erresree s sevs st e as required
Mixture (OPerative BNZ.) e i ceeicieiiieeiee et ee e es e rarceieseniasssnsees full rich
Fuel quantity (operative eng. tank).......c.ooveveimoecicicicicecec e sufficient
Emergency fuel pump
{OPETALIVE EILE.) ettt is s s bbb as required
Cowl flap (Operative €I, )Y «...ccvvevrrereererrerrmareuesrosrmeecsresrecrmnvesnseneeas as required
5 1 OO ORI adjusted (5° bank
into operative eng.)
Electrical 10ad .......ccoooviiiriiie e decrease to min.
required

Land as soon as practical at nearest suitable airport.

SINGLE ENGINE LANDING
INOP ENZINE ..vvvivvieriiciv it ceree e e s ree s aeeares Engine Securing
Procedure complete
Hydraulic PUITID ....cooveieiiiieiece e e e e e s s sse s b sbs s st s check
Seat belts/harMESSes . .....vviviviriver e vcerrcesrirreesiiserissratr e essrre e s e s e e e s esnaesens secure
HEALET ..ottt et e e s e saa e FAN position
Emergency fuel pump (Operative eng.) .....oceiveiriesieeceieneeserereeeeessnerecerrens ON
Mixture (OPErative ENE.) c.uivvicieriiciieeieciinie e e cte e e cieeeee e sereeaeesemreesrene et RICH
Propeller (Operative €ng.)......cccvvvevreeririnreenreesiennieescnrcrsescensns full FORWARD

Fuel selector on

operative engine side ON INBOARD tank
CrOSSTEEA ....ioiiieee ettt e et nnan OFF
Cowl flap (Operative BNE.) .ooo i eecree e a st arane e as required
AULSPEEd ...viieiie it maintain 116 KIAS
min. until landing is
assured
ATHIUAE .ot higher than normal
until landing is assured
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3

PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES
When landing is assured:

L. | U PRSPPI DOWN
FIAPS c.vevreerraienereeimtims it sers s s e e s b ass s tease s e e snesassue s bsa e nransa s st DOWN
POWET ...eeeeerreerercrnerreenereeerias e res e snmemnnasbaeares retard slowly and flare airplane
1 4+ 1 POV VO PP PR TOP N as power is reduced

(airplane will yaw in
direction of operative engine)

SINGLE ENGINE GO-AROUND

(Not possible from a full flap position unless sufficient altitude is available to
raise flaps in a descent.)

AIrspeed. . ..ot hold 106 KIAS
POWET ...ovvesieeerc et sbecasa st st em s ran et max. on operating

engine
FIAPS ¢ cceeeevieiesisiseisiime st s s b e retract
Landing ZEar......coooceeeriiiiirmsemiesienie sttt retract
Cow! flaps on Operative ENZINE......cocovivrrreneesaensreesint s e enenenas as required
N B ) ¢ DO OO U OO P OO POUSUR PP PO POPROt as required

AIR START (UNFEATHERING PROCEDURE)

FUEL SEIECEOT ...cveeiieeiueiirreree e eeiesses e srre e s sasssansrrrraseesse et s esbe s bt e s e namasen s e ON
Fuel boost pump CB ...ttt IN
MAZHELOS  c.cuverorereaceimemsissitsasseanesbss b asssre e bbbt st st e ra bt ON
Y 415031 (=T O YOO P PRI open 1/2 inch
PIOPEIIETS - .cciiiiiviimciiinieisss s s 1/2 forward
IVLEXEUTE . .evvivveereemeiceissssssareansenmesstsrsorenssentastaeransmesanssaesusarassuasnasacssssntons forward
1] -1 £ OO OTIUST PR PTOTPITR engage until prop

unfeathers
PrOPEIIEr .....comniniiiiimeiarinc et s pull back to low RPM

position as propeller
speed accelerates
through 1000 RPM

BN VT 0111 [ TP PP PTOTOP PP reduced power until
warm; 2000 RPM max.
ATEETIIALOT v eeeeeeerveeeeineerssescrranrrseesacsssnets et assosnrensmne bbb bnabrrae s e rasbessmsinatansan ON
ENgine inSIUIMENTS ....cocouriiummrinrisonsacamesiesisss it e check
AL CONAIONET .. vvvievvee e crircesreereer s seass i st as v e s maasaroacren (as desired) ON
Propeller.....oouieisniininrassesencnenrcinsnnsnnns manual sync with operating engine
M 1 O 11 LTS T OO SOOI OPI PP PRI set as desired
PrOP SYNC. v eiriiieirisiessrssriaers et ns e et (as desired) ON
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208 .
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SECTION 3 PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN
ENGINE ROUGHNESS
Emergency fuel PUIMPS ......oocoriieerer ittt s ON
Engine instriuments ........ccveueienieensniniinenieicren e ssssnes e scan for cause
MIXIUTE ©.oieieciectiete e eeee e ee e e st e scseesassasasssesessansennanranas adjust as required
AEINALE AT .c.vevriiriieiierinr it se e resr s et erenssnranes OPEN
COWL FIAPS...eeeiieee it e e e e adjust for proper
CHT
FUEL...oo et switch tanks if fuel
in second tank
LY 1 1 o O RPN check
ENGINE OVERHEAT
COW] FTAPS. .. creercercrcree e rearcesrrcercrsanaerarrantessasrocsassmnseseeanes srnareessareasoesas OPEN
IMIXEUDE ..ovvis ittt irs st s s ns et e ssnsarba s ans richen
POWET ettt e et e e e ae s reduce
ATTSPEEA..ceiiiiiiiii ittt e e s sane e increase
(if altitude permits})
LOSS OF OIL PRESSURE
ERZINE. ..ottt e secure per Engine

Securing Procedure

ROUGH AIR OPERATION

Slow to manuevering speed or slightly less (7000 lbs. 160 KIAS)
Fly attitude and avoid abrupt maneuvers.
Seat belt and shoulder harness - tighten.

ENGINE FIRE ON GROUND (Engine start, taxi and takeoff with
sufficient distance remaining to stop)

Firewall fuel shutoff ..o e e OFF
Emergency fuel pUmMP ......ccoooiiieciii it et OFF
Boost pUMP CB ...oovriiiiiiiriciirieiirier s esresees s s s rsrseeseessseesssnesrsnssssas sasean pulled
BraKes ..oovveierriiiiiiiiei e e et as required
Throttle (affected engine) ........ooceeeiirieeiiniiincriie i OPEN
RAIO et ettt e e e eme e ene e call for assistance
Mixture (if fire PErsistS) ...ocooviriiiveririrrrerirerrerresssersrassasiansins IDLE CUT-OFF
External fire extinglisher ..........ccocivierieeeccvcicee et use
REPORT: LK 1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3

PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES
NOTES

If fire continues, shut down both engines and

evacuate.

If fire is on the ground, it may be possible to

taxi away.
ENGINE FIRE IN FLIGHT
Fire wall fuel shutoff ...t OFF
8 11 () 14 L= OO O VOOV PP PRTPN idle
Propeller .ot FEATHER
IVIEXEUITE oo ooeoovevtaetanresssnssnsar nainsansbnmsmesm e smebam e bas bab ban b s bR b e s e idle cut-off
Inoperative Engine .......cocooiviiiiirenarirmeemc e ssissssssstssnenssann s Secure
If fire persists:
AITSPEEA oottt s e increase in attempt

to blow out fire
Land at nearest suitable airport.

ELECTRICAL FIRE
Flashlight (at night) .......cccoomminininii e located
A E0 et g | | U U PR TP T, OFF
CIrcuit Breakers ..ooo e eceerr et rce vt ces e checked & pulled
All electrical SWILCRES ... e vrvireeeeiesieserinii et et OFF
MASTEL SWILCH .oovvee ettt ee e b b ra e s e bs e r ey e ON
CB and switch for each

UNQE {ONE At @ HIME) . c.eevreerreireairreereieamibistssirssin s s e st e sa e rasmac st st ON
CB and switch for failed Uit ... OFF
CROSSFEED
Fuel selector (inop. eng.) level flight........coooiimriiiiiinn either tank
Boost pump CB (IN0P. 8N08.) ivvvereomimeieiierinimeicie st IN
Emergency fuel pump (Inop. ENE.) coovverirmieiinniniiiinssninersscms s ON
CIOSSTEEA .ovitivineciicsreessesasresee it aeseesreesmtss st ae sty e s esmn et bersasastnate s sansasseeneiass ON
Fuel selector (OP. €N8.} ovveriiiiimiieeeetrers sttt OFF
Boost pump CB (0P, €NZ.)..ccccieverarieiiesienmcrsissi it pulled
Emergency fuel pump (OP. €0Z.) .eeeeienaimniinrrisest s OFF
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 3 PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN
COMING OUT OF CROSSFEED

(PRIOR TO LANDING)

Fuel selector (Op. €NE.) ccoviiiiiiniiininirie s rsrinec s sssiaeseranne INBOARD tank
Boost pump CB (0D, ENE.) oottt b e e e in
Emergency fuel pump (Op. €08.) «.coivrivivinimmmisreee e ON
Crossfeed ..ot s e OFF
Boost pump CB (INOP. €RE.).ei it en s pulled
Emergency fuel pump (IROP. €NZ.) . .ccvvvvviiiiiiieiiiie st sainranes OFF
Fuel $elector (IN0P. BNE.) vvverirerenrereecreee s iisieesssisniessssaresssannrressssnsssesnnnes OFF

ONE ALTERNATOR INOP. LIGHT ON

Electrical 1oad ........ccocmrioiienininiciiiii st s reduced
Approp. side of master SWitch ..........ccooviiniimri s OFF
TEPPEA CBS ..ot as s e e reset
Approp. side of master SWitCh........ccoocovvriciiiii i ON
Elec. Load (if light 2068 0UL) .....oocviieicicieecenrii e e reinstated
If light remains lit or alt. CB has tripped:

Approp. side of master switch ... OFF
Electrical 1oad........cccvvrieineimrceecrec s reduction continued

TWO ALTERNATOR INOP, LIGHTS ON

Repeat above procedure for each side.
If both lights stay on:

Master switch (both sides)......coooeerieceeeee e ON
Alternator CB SWILCHES ...uvuvee e s s s s s s s s s s s e OFF
Electrical 10ad.....cur s minimum

Land as soon as practical.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

PROPELLER/GOVERNOR MALFUNCTIONS

RPM UNDERSPEED

PO T e ieeeeeeeeeesetevtmesessesssnnanransssseesssssbesbronsasstnsassansssnsentaranssnssrnsannns reduced
VKLU e v eeveeeeeeeeeeereeseeesteessanretsnreneemmesmmsmestestassssbasbanbsnmsensensnarnnsmnrentontonte RICH
If prop. moves to feather;

IVLIXEUTE e eeeeeeeeeeeeeibasessiessamsansnneanssasassrarsnnrrensasassaesmmsenns IDLE CUT-OFF
PIOP CORITOL ..ot ceb b bt ssmn st s et rs s e FEATHER

ENGINE.....ocooteriieeeiieceesereme s esessseresrsesseneeemssesssnessssenenenn ENGINE SeCUTING
Procedures complete

NOTE

Propeller will move to feather if engine oil
pressure is lost.

RPM OVERSPEED
POWET ...oneeoiieecteecereeatraareareerasne e e nc e s b bash e s b e s s s s e bnaba s santssae s e e s s eaa s bbbt eas reduced
ATESPERA .o vercr ettt bs et st s reduced
Prop control (if prop speed
cannot be kept below 2575 RPM)......ccoeeririniinininecince FEATHERED
NOTE
If prop will not feather, do not shut down
engine.
BREZINE. c.teivereeeceececmie ittt sae st s Engine Securing

Procedures complete
if prop will feather

EMERGENCY GEAR EXTENSION

ATESPEEd o iverecieeiree ettt 153 KIAS max.
GEar SELECLOT ... eiiciirrecenerreesrcenirsiss s n s e s sn bbb b sb e s an s e e n DOWN
Emerg. gear eXtender COVET .......uvvininiin ittt opened
Emerg. gear eXtender .....ocouuiiiniermsnsse i s e extended
Extender handle (iill 3 green lights

and selector returns 10 NEULral). .. v m reeeeem i pumped
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 3 PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN
EMERGENCY EXIT
Exit (third window from

front on Tight SIde) ..coevevevmi i locate
PLexiglas COVET ...m ottt eaneans s remove
B 11T | U TSP O PO ONUSSYIPIPOP pull down
Emergency exil window .......cccovneincrmisinn e push out
GEAR UP LANDING
Ground personnel ........c.cooiveinieniiinicin e inform (if possible)
FUEL ..ot er v e e evas e ce s e anra e s burn off (if time allows)
PASSEIIZETS .1vevrerrecrerrecricimcrececerersieabesae e st s st s e n e snsns sassbnsns s s s rar g earearans briefed
Normal landing check List......cccoovrmiiiniiiiiinne e complete
GEAT SELECLOL 1oevvvieieriieeereerrerrarrasatnseesnrasraeonsecee s rem e e die s s ssab s bbssbbsannaenean uUp
Autopilot ..o s OFF
Master switch (daytime) ....c.coccovvereviiiimii it e ase s OFF

Make a normal approach
When runway is made and landing assured:

IMAXTUEES ..vevvinereetarserierenntansaressserinsranansasssessasatinssesssosssosiansansa IDLE CUT-OFF
PrOP CONIOLS..cmriircieerceeecererecreereseenr e rssns e e s vabrs s reene emnee e e eaneas FEATHER
Firewall fuel SHUtOTFS .....cvvvieriercceiee e e rccecverc e s srrrescranenasseraressernaes OFF
FUEL SEIECTOTS c.vvvvvurverereerreerennnrmnreateeieseesmmeeeteeseasescassasaseassoassnnsransenssassesnnts OFF
Touchdown at minimum airspeed and level attitude

Master switch (Might)......eoiiiiriniceree et e OFF
Evacuate

NOTE

If nose gear is not extended, the landing light
will not be functioning.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

FLAP SYSTEM MALFUNCTION

ANNUNCIATOR LIGHT ON
FIADP SELECIOT cuvveverecccecerciiisbrcrs st re s s va s s st reposition slightly
If f1APS IOVE «oevvvevreeereereececeeieii s tar e e s e s e e e san e e replace amplifier
prior to next flight
If flaps dO NOL MOVE ..c.covvereiienrisinee e et snenee check for split flaps
If flaps are Split....coccoececiiii e pull flap motor CB and
land in this condition
If flaps are not SPlit.......ccccrvivicmeimm e pull and reset
flap motor CB
If flaps still do DOt OPeTate..........oviiriiircrr e pull flap

motor CB and land
in this condition

FLAPS FAIL TO RESPOND TO FLAP SELECTOR (WITH FLAP
INDICATOR POINTING TO OFF)

Flap control CB ..., pull and reset
If indicator 1emains “OFF " .....coceecieeieecrerereererrsieenssressresseeenssssseanaas the flap
control is inoperative and

flaps cannot be repositioned

for landing or go-arcund

If indicator shows flap POSION ...oocuiiiiiriiiiiis et st use
following checklist

FLAPS FAIL TO RESPOND TO FLAP SELECTOR (WITH FLAP
INDICATOR POINTING TO FLAP POSITION)

Flap teSt SWILCH....ccoccoiiiiinitie sttt push
If annunciator fails to HEht ....ocoveiirin e, follow
ANNUNICATOR

LIGHT on checklist

If annunciator RS, ... v e pull and reset

If flaps fail to reSpond ....coiarimierieee s a flap drive
fault may exist

and further effort
to reposition flaps
may cause damage

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

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 INOPERATIVE PROCEDURES
ENGINE SECURING PROCEDURE (FEATHERING PROCEDURE)

The engine securing procedure should always be accomplished in a
sequential order according to the nature of the engine failure (ie., practice,
engine failure during takeoff, engine failure during climb, etc.).

Begin the securing procedure by closing the throttle of the inoperative
engine and moving its propeller control to FEATHER (fully aft) before the
propeller speed drops below 1000 rpm. The inoperative engine mixture
control should be moved fully aft to the IDLE CUT-OFF position. CLOSE
its cowl flaps to reduce drag and turn OFF the air conditioner (if installed).
Turn OFF the magneto switch, the emergency fuel pump switch and the fuel
selector. Pull out the fuel boost pump circuit breaker and turn OFF the
alternator circuit breaker switch of the inoperative engine. The propeller
synchrophaser (if installed) should be OFF. Complete the procedure by
reducing the electrical load and considering the use of the fuel crossfeed if the
fuel quantity dictates.

ENGINE FAILURE DURING NORMAL TAKEOFF (85 KIAS or below)|

Determination of runway length, single engine climb rate, and
accelerate/stop distance will aid in determining the best course of action in
the event of an engine failure during takeoff. If engine failure occurs while
sufficient runway remains for a deceleration and a safe stop, cut power
immediately and stop straight ahead.

If an engine failure occurs before an airspeed of 85 KIAS is attained,
and there is not adequate runway remaining for deceleration and stop,
immediately retard the throttle and mixture levers fully aft. Turn OFF the
master switch, the fuel selectors, and the magneto switches. During these
procedures, maintain directional control and maneuver to avoid obstacles if
necessary.
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ENGINE FAILURE DURING NORMAL TAKEOFF (Above 85 KIAS)

If an engine fails during takeoff at an airspeed above 85 KIAS the pilot
must decide whether to abort following the preceding procedures or to
continue the takeoff and climb on a single engine. The pilot’s decision must
be based on a personal judgment, taking into consideration such factors as
remaining runway, obstacles, the type of terrain beyond the runway, density
altitude, weight and loading, weather, airplane condition, and the pilot’s
own proficiency and capability.

WARNING

Certain combinations of aircraft weight,
configuration, ambient conditions and
airspeeds will result in negative climb
performance. (Refer to specific chart in
performance section.)

If takeoff is continued the airplane will tend to turn in the direction of
the inoperative engine, since one engine will be inoperative and the other at
maximum power. Rudder pedal force on the side of the operating engine will
be necessary to maintain directional control. If rotation for takeoff has
begun or the aircraft is just airborne, maintain the takeoff attitude of
approximately 10°. The aircraft may skip along the runway or settle back to
the runway, if airborne. Do not force the aircraft off the ground or raise the
gear, but continue to maintain maximum power on the operating engine and
the aircraft directionally aligned with the runway. Once the faulty engine is
identified and its power loss verified, feather its propeller. The drag
reduction resulting from feathering the windmilling propeller will provide a
rate of climb increment which will allow the aircraft to accelerate to and
remain airborne at the 50 foot barrier airspeed (95 KIAS). If the aircraft will
maintain level flight or a positive rate of climb, retract the landing gear.
Maintain 95 KIAS to the 50 foot barrier, then accelerate to 104 KIAS (best
single engine angle of climb speed) until clear of obstacles and close the cowl
flap on the inoperative engine. When above all obstacles accelerate to the best
single engine rate of climb speed (106 KIAS), trim as necessary and CLOSE
the cowl flaps on the operating engine as much as possible without exceeding
engine temperature limits. After a climb has been established complete the
“Engine Securing Procedure” on the inoperative engine.
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ENGINE FAILURE DURING SHORT FIELD TAKEOFF
(Below 92 KIAS)

Should an engine failure occur prior to reaching the barrier speed
(92 KIAS), the takeoff should be aborted. If the failure occurs while the
aircraft is still on the ground and sufficient runway or suitable overrun
remains, retard the throttles and apply braking as necessary. If insufficient
runway or suitable overrun exists, retard the throttles, apply braking as
required, pull the mixtures to idle cut-off, turn the master switch, fuel
selectors, magneto switches off and steer the aircraft to avoid obstacles.

Should the engine failure occur after the aircraft is airborne, lower the
nose to maintain airspeed, retard the throttles and land on the remaining
runway, the runway overrun or the most suitable area straight ahead
avoiding obstacles. If the landing cannot be accomplished on the remaining
runway or overrun prior to touchdown, pull mixtures to idle cut-off, turn the
master switch, fuel selectors and magneto switches to the off position.

ENGINE FAILURE DURING SHORT FIELD TAKEOFF
(Above 92 KIAS but below 104 KIAS)

Should an engine failure occur above the barrier speed (92 KIAS), but
below the best single engine angle of climb speed (104 KIAS), the decision to
abort or continue the takeoff will be based on several factors including
altitude, aircraft weight, suitable landing areas, pilot proficiency and
ambient conditions. The two most important considerations; however, are
the altitude gained prior to the engine failure and the availability of suitable
landing areas ahead of the aircraft at the time of the failure.

Should a suitable landing area (remaining runway, overrun or an
area relatively free of obstructions) be accessible from the point where the
engine failure occurs, the takeoff should be immediately aborted and a
power-off landing should be accomplished within that area.

If a suitable landing area is not available and sufficient altitude has been
obtained, the pilot may elect to continue the takeoff. Should the decision be
made to continue the takeoff, it is of the utmost importance to realize that
the aircraft will have negative single engine climb performance until the gear
and flaps have been retracted and an airspeed of 104 KIAS has been reached.
As altitude may be lost during gear and flap retraction and the subsequent
transition to 104 KIAS, the decision to continue the takeoff should primarily
be based on the aititude gained prior to the failure. Flight tests have
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indicated that as much as 100 feet may be lost during gear and flap retraction
and the transition to the best single engine angle of climb speed (104 KIAS).
The altitude loss is a difficult variable to quantify and is primarily predicted
on pilot proficiency; however aircraft weight and ambient conditions must
also be considered. Prior to takeoff, the pilot should always review the
performance section to determine that adequate single engine climb perfor-
mance exists for the takeoff weight and associated ambient conditions.

Should the decision be made to abort the takeoft, the throttles should be
closed, the landing gear extended (terrain permitting), the flaps extended
and a minimum airspeed of 87 KIAS should be maintained. If pessible, plan
to land in an area free of obstructions. Prior to touchdown, position the
mixture controls to idle cut-off and turn the master switch, fuel selectors
and magneto switches off.

Should the decision be made to continue the takeoff, maintain direc-
tional control, identify and then feather the inoperative engine. In level or
climbing flight, retract the landing gear. Apply 5° of bank into the operating
engine. As the aircraft starts to accelerate, retract the flaps incrementally
(recommend 3-5° increments). After attaining 104 KIAS, maintain 104
KIAS until all obstacles have been cleared and then accelerate to 106 KIAS.
Complete the engine securing procedures and land at the nearest suitable
airport.

WARNING

Negative climb performance may result from
an engine failure occurring after lift off and
before the gear and flaps have been retracted,
the failed engine propeller has been feathered,
the cowl flap on the failed engine is closed and
a speed of 106 KIAS has been attained. Refer
to “Single Engine Climb” chart, Figure 5-21,
for clean configuration positive climb perfor-
mance.

REPORT: LK-1208 ISSUED: JANUARY 30, 1981
3-16b



PIPER AIRCRAFT CORPORATION SECTION 3
PA-31-350, CHIEFTAIN EMERGENCY PROCEDURES

ENGINE FAILURE DURING SHORT FIELD TAKEOFF
{(Above 104 KIAS)

If a suitable landing area exists at the point where the engine failure
occurs, accomplish the aforementioned takeoff abort procedures.

If the decision is made to continue the takeoff, maintain directional
control, apply maximum continuous power to the operating engine and
feather the inoperative engine. Bank 5° into the operating engine and
accelerate to 104 KIAS. Maintain 104 KIAS until all obstacles have been
cleared, then accelerate to 106 KIAS. Complete the engine securing proce-
dures and land at the nearest suitable airport.
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ENGINE FAILURE DURING CLIMB

If engine failure occurs ¢
should be maintained. Since
be at maximum power, the
inoperative engine. Rudder
will be necessary to maintain
been identified and power |
Procedures.” Continue a s
{minimum of 1000 feet abo
normal “Single Engine Land

Multi engine aircraft af
engine inoperative at 5000 fq
remain at or below specific
the established temperature 1

Cooling depends to a |
temperature.

This aircraft has a single
This speed yields a rate of ¢
rate.

Should an engine failu
maintain engine temperatu
KIAS. When the outside air
used until on a 100°F day th
speeds the aircraft will climb
temperatures at or below
Normally, cylinder head tg
through cowl flap adjustmen
50 FPM.

ISSUED: SEPTEMBER 14
REVISED: APRIL 4, 1980

luring climb, a minimum airspeed of 106 KIAS
ne engine will be inoperative and the other will

a‘frplane will want to turn in the direction of the

edal force on the side of the operating engine
directional control. After the faulty engine has
oss verified, complete the “Engine Securing
raight ahead climb until sufficient altitude
ve ground elevation) is reached to execute the
ling” procedure at the nearest suitable airport.

e required to climb at a given rate with one
et. During this climb engine temperatures must
limits set by the engine manufacturer. Further,
mitations may not be exceeded on a 100°F day.

arge extent upon airspeed and the outside air

engine Best Rate of Climb Speed of 106 KIAS.
limb in excess of the minimum required climb

re occur on a cold day it may be possible to
res below maximum allowable limits at 106
temperature is higher, a higher airspeed must be
e aircraft must be flown at 110 KIAS. At these
at the minimum required rate and still maintain
the temperature limitations of the engine.
mperatures can be maintained within limits
ts. Climb rate will be reduced by approximately

REPORT: LK-1208
3-17

197%




SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN

ENGINE FAILURE DURING FLIGHT (Below 76 KIAS)

Should an engine fail during flight at an airspeed below 76 KIAS, apply
rudder towards the operative engine to maintain directional control. The
throttles should be retarded to stop the yaw force produced by the
inoperative engine. Lower the nose of the aircraft to accelerate above 76
KIAS and increase the power on the operative engine as the airspeed exceeds
76 KIAS.

After an airspeed above 76 KIAS has been established, an engine restart
attempt may be made if altitude permits. if the restart has failed, or altitude
does not permit, the engine should be secured. Move the propeller control of
the inoperative engine to FEATHER and complete the “Engine Securing
Procedure,” Adjust the trim to a 5° bank into the operating engine. The cowl
flaps on the operative engine should be adjusted as required to maintain
engine temperatures within allowable limits.

ENGINE FAILURE DURING FLIGHT (Above 76 KIAS)

If an engine fails at an airspeed above 76 KIAS during flight, begin
corrective response by identifying the inoperative engine. The operative
engine should be adjusted as required after the loss of power has been
verified. Attain and maintain an airspeed of 106 KIAS. Once the inoperative
engine has been identified and the operating engine adjusted properly, an
engine restart may be attempted if altitude permits,

Prior to securing the inoperative engine, check to make sure the fuel
flow to the engine is sufficient. If the fuel flow is deficient, turn ON the
emergency fuel pump. Check the fuel quantity on the inoperative engine side
and switch the fuel selector to the other tank if a sufficient supply is
indicated. Check the oil pressure and oil temperature and insure that the
magneto switches are ON.

If the engine fails to start it should be secured using the “Engine Securing
Procedure”.

After the inoperative engine has been secured, the operative engine can
be adjusted. Power should be maintained as required and the mixture
control should be adjusted for power. Check the fuel supply and turn ON the
emergency fuel pump if necessary. The cowl flaps on the operative engine
should be adjusted as required to maintain engine temperatures within
allowable limits. Adjust the trim to a 5° bank into the operating engine. The
electrical load should be decreased to a required minimum. Land as soon as
practical at the nearest suitable airport,
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SINGLE ENGINE LANDING

If a single-engine landing is necessary, a check should be performed to
determine whether or not the hydraulic pump is functioning for normal gear
extension. This check is accomplished by placing the landing gear control in
the UP position with the gear retracted. If the hydraulic pump is functioning,
pressure will return the control to the neutral position. This check should be
performed before entering the traffic pattern so that there will be time to
pump the gear down with the hand pump if necessary.

The “Engine Securing Procedure” should be complete on the inoper-
ative engine. Fasten the seat belts and shoulder harness and select the FAN
position of the heater switch. The operative engine emergency pump should
be ON and the mixture RICH. Advance the propeller control {operative
engine) full forward. Check to ensure that the fuel selector is ON the main
(inboard) tank on the same side as the operating engine. The fuel crossfeed
valve should be OFE. The cowl flaps on the operative engine should be ad-
justed as required.

Maintain an airspeed of 116 KIAS or above and an altitude higher than
normal until a landing is assured. When a landing is assured, extend the gear
and flaps. Slowly retard the power on the operative engine and flare out the
airplane for a normal landing. Trim as necessary as power is reduced. The
airplane will tend to yaw toward the operative engine.
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SINGLE ENGINE GO-ARQUND

A single engine go-around should be avoided if at all possible. A go-
around from a full flap position is not possible unless sufficient altitude is
available to raise flaps in a descent. A final approach speed above 106 KIAS
will place the airplane in the best configuration should a go-around be
necessary.

To execute a single engine go-around, advance mixture, propeller, and
throttle controls fully forward for maximum power on the operating engine.
Retract flaps and landing gear. Maintain the airspeed at or above 106 KIAS.
Set the trim and cowl flaps as required.

WARNING

A go-around shouid not be attempted after the
airspeed is decreased below the best single-
engine angle of climb speed (104 KIAS).

During climbs, the best single engine rate of climb speed of 106 KIAS is
recommended; however, in high ambient temperatures, airspeed must be
increased to 110 KIAS as required for improved cooling. Normally, cylinder
head temperatures can be maintained within limits through cowl flap
adjustments. Climb rate will be reduced by approximately 50 FPM,

AIR START (UNFEATHERING PROCEDURE)

Turn ON the fuel selector of the inoperative engine side and push in the
fuel boost pump circuit breaker. Turn on the magnetos. Open the throttle
1/2 inch. Move the propeller control one half forward, and the mixture
control, full forward. Engage the starter uniil the propeller is unfeathered.
As the RPM passes 1000 coming out of feather, pull the propeller control
back to the low RPM position to prevent excessive engine speed. Maintain
the engine speed between 1800 and 2000 RPM, not exceeding 2000 RPM.
This low power setting must be held until the engine is warmed up and oil
pressure and temperature are stabilized within limits. Turn the alternator
ON and check the engine instruments. The air conditioner and propeller
synchrophaser (if installed) can then be turned ON,
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3.9 ENGINE ROUGHNESS

If an engine falters or runs erratically, the cause may be fuel flow
interruption, fuel contamination, icing or air starvation, or ignition
problems. If roughness occurs, turn the emergency fuel pumps ON. Scan the
engine instruments to see if the cause can be determined. Adjust the mixture
controls for maximum smocthness; if the mixture is too rich or too lean,
engine roughness may result. Open the alternate air control; a blocked
induction system can cause roughness. If cylinder head temperatures are too
high or too low, adjust the cowl flaps as required.

If the problem is in the fuel system, selecting another tank containing
fuel may remedy the situation. A check of the magnetos will determine if they
are operating properly.

3.11 ENGINE OVERHEAT

If engine temperatures become excessive, open the cowl flaps.
Enriching the mixture and reducing power will also reduce engine
temperature. If a more rapid reduction of engine temperature is desired,
increase the airspeed by establishing a shallow dive.

3.13 LOSS OF OIL PRESSURE

Loss of oil pressure could be caused by a faulty pump, oil exhaustion, or
a leak. A loss of oil pressure indication could be the result of a faulty gauge.
In any event, continued operation of the engine could result in a serious
emergency situation or severe engine damage.

Complete the “Engine Securing Procedure” (paragraph 3.7) on the
faulty engine.

If engine oil is depleted, the engine will seize and if feathering is not
initiated before 1000 RPM is reached, propeller will not feather.
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3.15 ROUGH AIR OPERATION

In conditions of extreme turbulence, slow the airplane to maneuvering
speed or slightly less. Maneuvering speed will decrease with the weight of the
airplane - e.g., 160 KIAS at 7000 lbs., 156 KIAS at 6200 lbs. A reduction in
speed will ease the stress to which the airplane is subjected by turbulence. Fly
attitude and avoid abrupt maneuvers. Fasten seat belts and shoulder
harnesses as a precaution against buffeting and lurching. When flying in
extreme turbulence or strong vertical currents and using the autopilot, the
altitude-hold should not be used.

3.17 ENGINE FIRE ON GROUND (Engine start,
taxi and takeoff with sufficient distance remaining to stop)

The first step to extinguish the fire is to move the fire wall fuel shutoff
valve to OFF. Next, turn OFF the emergency fuel pump and pull out on the
fuel boost pump circuit breaker. This will stop the flow of fuel to the burning
engine. The brakes should be used as required. OPEN the throttle. Use the
radio to call for assistance.

If the fire persists, move the mixture control to IDLE CUT-OFF, shut
down the engines and evacuate; the fire should be extinguished by an
external means.

If the fire is on the ground near the airplane, it may be possible to taxi to
safety.

3.19 ENGINE FIRE IN FLIGHT

Should an engine fire occur in flight, first move the firewall shutoff valve
of the affected engine to the OFF position. Next, close the throttle,
feather the propeller, and place the mixture control in the idle cut-off
position. Then, complete shutdown of the affected engine using the Engine
Securing Procedure in paragraph 3.7. If the fire persists, attempt to blow it
out by increasing airspeed as much as possible. Land at the nearest suitable
airport.
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3.21 ELECTRICAL FIRE

The presence of smoke in the cabin or the distinctive odor of
smouldering insulation are indications of an electrical fire. The first step in
coping with an electrical fire is to turn the master switch OFF. During night
flight, be sure that a flashlight is in hand before turning off the master switch.
Check for open circuit breakers; then pull all circuit breakers and turn OFF
all electrical switches and avionics switches.

Return the master switch to ON and, one unit at a time, turn ON the
electrical switches and press in the circuit breakers for the individual units
required for flight. When the faulty unit is located, pull its circuit breaker
and turn its switch OFF. The failed unit should be left OFF for the
remainder of the flight.

3.23 CROSSFEED

Crossfeed should be employed only when it is necessary to extend range
during single-engine operation. Crossfeed must be OFF for takeoffs and
landings.

To activate the crossfeed system, place the fuel selector valve of the
inoperative engine side on either of the tanks on that side containing
sufficient fuel quantity. Press in the fuel boost pump circuit breaker for the
inoperative engine side, and turn ON the emergency fuel pump of the
inoperative engine.

Tuarn ON the crossfeed valve located at the base of the control pedestal.
Then, on the side of the operating engine, turn OFF the fuel selector, pull the
fuel boost pump circuit breaker, and turn OFF the emergency fuel pump.

3.25 COMING OUT OF CROSSFEED (PRIOR TO LANDING)

To return to normal operation during a single-engine landing when the
crossfeed system has been in use, first place the fuel selector on the operating
engine side in the INBOARD tank position. Press in the fuel boost pump
circuit breaker for the operating engine and turn ON its emergency fuel
pumps. Then turn OFF the crossfeed valve, and on the inoperative side, pull
the fuel boost pump circuit breaker and turn OFF the emergency fuel pump
and the fuel selector. It is recommended that the fuel system be returned to
normal in sufficient time to determine normal operation prior to entering the
landing pattern.
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3.27 ONE ALTERNATOR INOPERATIVE LIGHT ON

In the event one of the alternator inoperative warning lights on the
instrument panel illuminates, indicating an alternator failure, reduce the
electrical load to the minimum necessary to sustain a safe flight. Turn OFF
the side of the master switch corresponding to the side of the inoperative
alternator. This will open the field circuit of the inoperative alternator. Reset
any circuit breakers which may have popped. Return the appropriate side of
the master switch to the ON position, and, if the alternator inoperative light
has extinguished, reinstate the electrical load. If the warning light remains lit
or if the alternator circuit breaker has tripped, return the corresponding side
of the master switch to the OFF position, and continue the flight with a
reduced electrical load.

3.29 TWO ALTERNATOR INOPERATIVE LIGHTS ON

If both alternator inoperative lights come on, repeat the above
procedure individually for each side. Should both warning lights remain lit
even after corrective action, turn ON both sides of the master switch and turn
OFF both alternator circuit breaker switches. Reduce electrical load to an
absolute minimum and terminate the flight as soon as possible, since all
electrical power is being supplied by the airplane battery.

CAUTION

The alternator circuit breaker switches should
not be opened manually when the alternators
are functioning properly.

In case of the loss of both alternators, reduce electrical load by
disconnecting the following equipment, as appropriate to the airplane:

(a) Turn OFF switches for the following:
(1) Right pitot heat
(2) Cabin heater
(3) Heated windshield
(4) Autopilot
(5) All unnecessary avionic equipment
(6) Prop deicing
(7) Alternator field switches
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(b) Open the following circuit breakers:
(1) Right turn indicator
(2) Trim indicating system
(3) Instrument panel lighting (use flashlight)
(4) Map lights
(5) Cabin reading lights

CAUTION

If load shedding procedures have been carried
out, the battery wilt provide electric power for
approximately 35 minutes to complete a
landing under IFR conditions including only a
single flap extension and use of landing lights
for a limited time. The above time depends
upon the condition of the battery, temperature,
and the time elapsed between alternator failure
and load shedding.

3.31 PROPELLER/GOVERNOR MALFUNCTIONS

An internal malfunction of the propeller or governor could cause loss of
RPM control and uncommanded movement of the propeller blades into
high pitch or feather, or against the low pitch blade stop. A proper preflight
check of the propeller governing and feather functions should indicate such
malfunctions before takeoff. Should such a failure occur while airborne, the
foliowing actions are recommended:

PROPELLER RPM UNDERSPEED

If an uncommanded RPM decrease occurs while operating at high
power settings, immediately retard the throttle to a low cruise power setting
and advance the mixture control to full RICH. If the propeller moves to
feather, as indicated by a very low RPM and attendant vibration, shut down
the engine with the mixture control (idle cut-off) and move the propeller
control to FEATHER. {Refer to Engine Securing Procedures.)

NOTE

The propeller will move to feather if engine oil
pressure is lost.
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PROPELLER RPM OVERSPEED

An uncommanded RPM increase could indicate an internal failure that
has caused the propeller to move to full low pitch. Initiate corrective action
by immediately reducing the throttle setting and decreasing the airspeed with
a nose-up attitude. If the propeller has moved to the low pitch stop, it is
effectively a very low pitch fixed-pitch propeller and will exceed the 2575
RPM limit until both airspeed and manifold pressure have been reduced.

At idle throttle, airspeed must be reduced below 127 KIAS to maintain
the propeller speed below 2575 RPM. Once airspeed has been reduced,
usable power for low-speed cruise (near single engine best rate of climb
speed) and approach will be available without exceeding 2575 RPM.

Once the propeller speed has been reduced to 2575 RPM by airspeed
and power reductions, the pilot can test for regained RPM control with the
propeller lever.

The engine should not be shut down if the propeller cannot be feathered
since high drag would result from a windmilling propeller in low pitch. If
engine shut down is desired, the pilot should first test for feathering ability
with the engine running at idle throttle. (Refer to Engine Securing
Procedures if propeller will feather.)

NOTE

Do not secure the engine if the propeller cannot
be feathered.

3.33 EMERGENCY GEAR EXTENSION

If the landing gear fails to extend when the gear selector is placed in the
DOWN position, the hand-operated emergency gear extender should be
employed. The emergency gear extender is located beneath the access plate
on the cabin floor, between the crew seats.

Before the gear is extended, the airspeed must be reduced below a
maximum of 153 KIAS. To extend the gear by use of the emergency
extender, the gear selector must be in the DOWN position.
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When the emergency gear extender cover if lifted, note that instructions
are printed inside. Extend the emergency gear handle completely, and pump
the handle until the three green lights on the instrument panel indicate that
all three gears are locked down (approximately 50 full strokes will be
required to complete this operation). The master switch must be ON for the
gear lights to illuminate. Continue pumping until hydraulic pressure builds
and the gear selector returns to the neutral position.

3.35 EMERGENCY EXIT

An emergency exit is located on the right side of the fuselage, and is the
third window from the front. With the cockpit-cabin divider installed, the
emergency window will appear as the second window from the front on the
right side of the cabin.

To use the emergency exit, remove the plexiglas cover over the handle;
then pull the handle and push out on the window.

3.37 GEAR UP LANDING

If all normal and emergency gear extension procedures have failed, a
gear up landing will be necessary. Select 2 suitable landing area. If possible,
inform ground personnel of the emergency situation. If time allows, burn off
excess fuel. Brief passengers on the use of the emergency exit and be sure that
all occupants have seat belts and shoulder harnesses secured properly.

When ready to land, complete the landing checklist as for a normal
landing, except that the gear selector should be in the UP position. Turn
OFF the autopilot, and, in daylight, turn OFF the master switch. During a
night landing when the master switch is left ON, the gear warning horn may
sound when the throttles are retarded.

Make a normal approach, and when the runway is “made” and landing
is assured, place mixtures in IDLE CUT-OFF, FEATHER the propellers,
and turn OFF the fire wall fuel shutoffs and fuel selectors. Land smoothly,
touching down in a level attitude. At night, turn OFF the master switch after
touchdown. All occupants should evacuate as soon as the airplane has
stopped.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 3-27



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-31-350, CHIEFTAIN

NOTE

The landing light is attached to the nose gear.
Therefore, if the nose gear is not extended, the
landing light will not be functioning.

3.39 FLAP SYSTEM MALFUNCTION

In the event of a flap system failure which causes asymmetric (“Split”)
flaps, the flap drive stops automatically and the “flap™ annunciator lights
when the difference between the {laps reaches five degrees. If this occurs, no
further coatrol of the flaps is provided and the remainder of the flight
including the landing and go-around if necessary, must be planned without
repositioning the flaps. Asymmetric flaps may usually be identified by a
rolling tendency, depending on the lift characteristics of the flaps at the
positions where they fail.

A “FLAP” annunciator warning without asymmetric flaps can be
caused by a failed amplifier. In this case, the flight may be continued with the,
knowledge that, in the event of asymmetric flaps, no further annunciator
warning will exist. The amplifier should be replaced prior to the next flight,

Failure of the flaps to move without an asymmetric condition can be
caused by a tripped flap control circuit breaker or flap motor circuit breaker
at the circuit breaker panel on the left wall of the cockpit. If neither circuit
breaker is tripped, a fault exists in the flap drive and further effort to
reposition the flaps should be carefully considered so as not to compound
the problem.

If a flap malfunction should occur and the flap control circuit breaker
or the flap motor circuit breaker is not tripped, proceed accordingly to the
Emergency Procedure Checklist on page 3-13.

CAUTION

Do not reset a tripped flap motor circuit
breaker if a split flap condition exists.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-31-350, CHIEFTAIN NORMAL PROCEDURES

SECTION 4

NORMAL PROCEDURES

41 GENERAL

This section describes the recommended procedures for the conduct of
normal operations for PA-31-350 Chieftain airplane. All of the required
(FAA regulations) procedures and those necessary for the 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 presented in Section 9
(Supplements).

These procedures are provided as 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 given in this section
in order to become proficient in the normal operations of the airplane.

The first portion of this section is a short form check list which supplies
an action sequence for normal procedures 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 not intended for use as an
in-flight reference due to the lengthy explanations. The short form check list
should be used in flight.

The pilot should use the full Maximum Continuous Power rating of the
engine when safety considerations so dictate.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 16, 1980 4-1



SECTION 4

NORMAL PROCEDURES

PIPER AIRCRAFT CORPORATION

PA-31-350, CHIEFTAIN

4,3 AIRSPEEDS FOR SAFE OPERATION

REPORT: LK-1208
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The following airspeeds are those which are significant to the operation
of the airplane. These figures are for standard airplanes flown at gross weight
under normal conditions at sea level. For additional airspeed information
see Section 2.

Performance for a specific airplane may vary from published figures
depending upon the equipment installed, the condition of the engines,
airplane, and equipment, atmospheric conditions and piloting technique.

(a)
(b)
()
G))

(e)
()
(g)
(h)
(i)

G)
(k)

Never Exceed Speed
Maximum Structural Cruising Speed
Design Maneuvering Speed
Maximum Flaps Extended Speed
25° Flaps
Full Flaps (40°)
Maximum Gear Extended Speed
Maximum Gear Operating Speed
Extend
Retract
Best Rate of Climb Speed
0° Flaps
Best Angle of Climb Speed
0° Flaps
Final Approach Speed
Intentional One Engine Inoperative Speed
Maximum Demonstrated Crosswind

236 KIAS
185 KIAS
160 KIAS

162 KIAS
132 KIAS
153 KIAS

153 KIAS
128 KIAS

101 KIAS

84 KIAS
95 KIAS
92 KIAS

20 KTS

ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-31-350, CHIEFTAIN NORMAL PROCEDURES

WALK-AROUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

COCKPIT

COMITOLS 1.vreeeceeerceeieciete et rrt s e s s n e arerar e e s s e e s e et bbae bbb as s rraaenn s release
Magneto SWILCHES ....ccocvirereerercccci OFF
Electrical SWILCHES c.coeivieereeicrei st tir s s it OFF
F1ap SWITCH 1ovvvereireerccrc ettt st OFF
IMEXEUPES «ovveevvrecreareeiesrereersereseasnresnresereeetbsibbasrsssbe s bansansans IDLE CUT-OFF
MAStEr SWILCH oot v e ON
GEar LERES . .cvveieersirrereere et ssn st b s s en e 3 green
Fuel UANLILY .ovoieriininsimirinea e s b e sufficient
5 0 1 O PO SR PT neutral
COW T1ADS .1t bs bbb s OPEN
IMASIET SWILER L.ooiiiiiiiiiecree e ree e e s b s st sk s e OFF
AJTPIaNe PAPETS ...c.cooiiiiiiiiirir et e checked
Emergency Window.......ccociiiimnimimninniimnr et s secure
ISSUED: JANUARY 30, 1981 REPORT: LK-1208
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-31-350, CHIEFTAIN
Oxygen pressure ...... sufficient
OXYECN INASKS .iocororecrenecsansasmeomeemsasssstrissbosssnsssisssssasssasin st aronstsasesesesess in place
LEFT WING
Surface condition : reonmenerennenninChECkeEd
INACEIIE JOCKET JOOT .....occinirimsicsrimesmesnssmesrosserstrvsmsaasrseensiersnssussvssssssarassasan Locked
Flap and flap tracks ........cooviveieenmvsscseiniisnnns ..checked
AdIEION ...covvnrvinrrrrrrcrsrsssrosean ttiseessanssenssraneressnsarannees e versaninabesuts checked
Fuel tanks and filler caps ..................................... checked
FUEl 1ANK VED~ .......cicsieiieeiceacecrene s mneasinrmesssbsaisnsanvisssesssssbssssicsnsrssisses weClear
THE AOWIL .ovvreeeeeceererreeressressssssssrserserssssassastessassasssbessrabesssst sssassssassarensase Jemoved
Fuel drains (4) ...coceeceveiencersssenrensssesessssosisssistsnsasssssns drain and check for water
‘ sediment and proper fuel
LANGING BEAT ...ovocriersnnrensnirsronsssesessmaesssissessmmioabsbontomntnrsrssbisssssstntstontersess checked
............................................................. removed
NACEIIE crviiiriiiririciecsencseesreserssaesenseerenssearsas sssbbsrasn tavs srtursssssssuorenssssssasassssars checked

CAUTION: Check that the four screws securing the nose
.bow are present and secure. A screw driver may be needed to
do this. Check that the six (three per side) side cowling
fasteners are present and secure. Check for both the proper
alignment of the paint stripes on the cowling and fastener and
for the extension of the lockmg pin indicator in the fastener

slot.

WARNING Failure to insure the presence and security of
nose bowl and cowl side fasteners may result in mfhght oowl :
scparauon and Joss of a:rcraft control.

OiL ot reeriren e s rsses e e smse st s sessen s sbnannsne s checked
Cowl flap area.........cocecverneresirsmssnceseanssans erereeseuanreornananes checked
PROPEHIET ...vevvareersuacrsinrrmsssssssereserssaasesessass conosmmenssemessaststsssessasssssesessssassins checked
Acc&ssory section (engme) ...................................................................... checked
GEAT MELTOT ...ccoeeeees e ceecenerraen e enasnsessnsansassassssnsess reenieesrensnrenntnes W checked
NOSE SECTION '
General condition .........ccccceerrnee.. revertersras bttt s ee b e et shsasbe R e b s et e rhe checked
BAZRAZL ...t s s b b b e s e e e en secure
Baggage door ..o 4emeserereren et see e et as dedeRemea e bt et shab e ek et brcesabees Locked
Battery VERLS ... esensessnbisneness nenenClear
INOSE AT ..o ieeer st emsre e s ns s s s eaes e sise checked
" CHOCK oo cereerernararens reveassiras s tsatatatnsebnaatsesneReaeaare e be ennressensasennsnearnrnd removed
Pitot tubes .......cceoceeveereenrannras essssesnsresannnt -....Clear
Landing HEhUS ......ovvivmviimireiernsiense st st seassssssessasssan s sssssssercasassesenas checked
REPORT: LK-1208 ISSUED: JANUARY 30, 1981
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-31-350, CHIEFTAIN NORMAL PROCEDURES

RIGHT WING
Check as for left wing (3 fuel drains).
FUSELAGE (RIGHT SIDE)

General condition ................. ChressersasatirstsassR e A ST b ar e e s e R e RS TSR RS checked
Static openings ........... vrrermereasasrbepean st bsbebbspannes rerernrsssssereraensC1GAT
~Antennas ........ - erreessesarenessania snana s ssnne checked
EMPENNAGE
Surface condition ........coceeeeneereerenaerecereenn
Tie OWD ...occvvnirnsinsessrcsrerees
Trm abs ...c.cconere i irssnreirenisscsseiesns
checked for play
Hinges and push rods ................... . rererenessennesa s anenenoeneenesCHECKEA
FUSELAGE (LEFT SIDE) -
General condition ............oeeeeeeeecrcnisencnnns checked
SLALC OPEIINES ..vecvorrereriereesasrsssererssorsersscssssssesesesssssasessosessssisastisssesasasisassasd clear
eusttestenearaats e ener e n praabns b SRR B4 b b AR e a8 04 S b b Eb e 8040000 a8 S aed checked
BEFORE STARTING ENGINES
Preflight inspection
Cabin dOOIS.........ccconnrermersseersrnene
Passenger briefing
SCALS ..oevrrrrrrereasrsreenene s reeceaesennaesraaneaseoms s seastsrrrsnsnenenens
Belis and harness
Parking brake .
WARNING: Braking may not occur if parking
brake handle is pulled and held prior to brake
pedal application.
CONITOIS ....oeeeeercre e cerienanenressvaresarsesrerss ssmssssns ot spssassasssassssisssss st sasisnsseses checked
FUEL SEIECLOTS «.ou.covevsiansirctecivenas o enssesssassssss st sssssssars s snsssasenens INBOARD
CLOSSICEA ...vvevevsrmrsrnsseasasnarernsserasessrastsnsrassestanssstbot st sssssasssarevoro b prtsssssssasans OFF
Fuel fire Wall SHULOLES ......cccoeeecrieeincerernenienncsne s cnesieesesesessssasssrersessnssscsossrsen ON
AMEIMALE BIF ....vrvureremenssrerersessessesssssserssssaseressnsesessisesssssssess rasvssaerasssrssond OFF (in)
CECUIE DIEAKELS .ovvvuvvereevemsinsnecrsassessresnisisssansssonsonsssusssssesssssenss sssessssnsaesenes checked
Electrical SWIlChes ..o cccrnnnimimsininsn s ..OFF
AHErnAtOr CB SWIICHES .......cccvrverrsirrcrernneremessn s senescecrmsensnensssnsnssssssorsssssanand ON
AVIONICS SWIICHES ..cvvevcveere v vt seececncenisssnsbs e aiss st s sssssssa e assasssasasasasss s OFF
ANEMALE SLALC SOUICE ....ooveevirsrresreresnscssssrissrmsessssssssssenssssssssssssssssesssrssssessdONE
MIXBITES ......ooeeeeieirrcrcransesanssnanasasseressesenetsesenernsnssentbest bsnasrnensons IDLE CUT-OFF
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-31-350, CHIEFTAIN
T BT = 0 1] « OO ON
COW] TIAPS.ecuveier e reeecrre e ec e cree s sttt b sar s s s te s e st s st e e s e e san e ans OPEN
Gear LZhES....oooeicreie ittt s 3 green
AnNUNCIiator PANEL .....cocovciiiisiiriinr e s press-to-test
Alternator inop. HEILS ...ocooviiiiiiie et ON
Pneumatic source malf. Hghts .......cocciieiiriiicincreinie v rr e ON
Door AJar LIENLS ..eivveieeveereercere e tis it ouT
Boost pump and fuel flow lights ..o checked
Emergency fuel pumps ......c.ocoeviciniiriiiiisine et OFF
PIOD SYNC evvirticveverenreresreessecesseetresssie bt b st sassansansas e ab arbar b b s s asbas e st st e ranes OFF
AP/FD SWICH ..ocveieisiieicrenererersnr e cecie ittt bt s n b s ss e srns s s sanas OFF
Seat belts and no SMOKING SIZM ....ooriiiiririiee e s s ON
ENGINE START
NORMAL START
{Master switch off when using APU.)
THIOTHIE ... eveii et cteetr e s rere et srn s e e e enes open 1/2 inch
Prop CONTol...ccoo it e forward
Mag SWILCHES ..oovveieeiereeir e e ON
MIEXEUTE ©veirriireteeicireeererasrerereersessenseessnssssanresennsosnasrosaannas RICH (6 sec) then
IDLE CUT-CFF
L (o) J T clear
SHATTET e s s engaged
Mixture (when eng. Starfs) ......ccccceeeirenreianieerasrnicetesireee e essresssnnessas advance
01l and fuel Pressure ... e checked
Alternator inop. lght ... OouUT
Pneumatic malf, light.........ccoomeroommm e OouT
Gear handle (hydraulic check).......ccceoiiiicinniiicnincciniees DOWN then
returns to neutral
Second engine........ccoocecieiniiiniiiinieni s repeat first 10 steps thru
“pneumatic malf. light - OUT”
HOT START
THIOMIC ... .coiiitieriiciiir ittt serstr e s csrcas e rasrarasssensassansnes open 1/2 inch
Prop control.........ccoiviiiiiiri e forward
Mag SWICHES ...eeeeeicc e ON
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-31-350, CHIEFTAIN NORMAL PROCEDURES
32 () JOU O OO U U TRRIOUIIOt clear
R 1 g -3 SO OO PSS engaged
Mixture (when eng. starts) .......c.ccociiiiiiiiieniinir s advance
Normal Start ProCedure ..........ccorrcrcreccmiisis s s s complete
FLOODED START

MIXIUTE «coeeeneeeirecrveeierenres e s e secerme s sressnesseeebs e toee bbb s imas IDLE CUT-OFF
Mag SWILCHES ..o ON
TREOULE oo e ceee e e eeereee e e s e sveessrsnnasssesnansas cmreessannassresamas o san full OPEN
2 (7 1 OO clear
N3 7 1~ B U engaged
When engine starts:

T (1T (TP U e advance
THEOELE .. cee e et e e vt e s s oo ce e e s remebeabms e s e bas sasas s s 10600 RPM
BEFORE TAXIING

APU et cer ettt s s b s e b et e e removed
MaAStEr SWITCH ....ooiiiiiciiecie e e e mee s sn e s s s s b s erb s n e ON
LIZHES oeecveiarreereeraermrc e s ettt n e b e s ae e as required
Heater/AGL CONA. c..ooveeceereiereesaerae et as required
AVIONICS SWITCHES ....ocoiiiiiiieiiierieecir e sersetse e e see e ar s smes s bt s s sanas ON
L5 USSP STO TIPS POIPBI O set
Altimeter and Clock ... e set
ELectric trM ..oveeeree e eereevncee e s ssvsssse st sss s ie s sanas b e saesanrens ON and checked
AULOPIIOt ..eveeieereececr st st checked and OFF
Fuel valves (all POSIHONSY ..coveveeriimrnisreee ettt s s checked
RAJIOS cvvieeierieiieinnerrserceee s reriscsssasesssian s e s v et assasrant e senransea s ansanssennans checked
Parking Brake ......ccccoiceeeneee i release
TAXIING

BraKes cveviiiieririieireressrrsnraeesomtsssibsareasratn et rarne e Rt e s e s e nn s e e s st es ranrnan checked
FLight iNSLrUMENES c.veuretrsiresiseirmieesetssisssssis sttt srs s st checked
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-31-350, CHIEFTAIN
ENGINE RUN-UP
Parking Brake ..ot ea s st set
IMIEKEUTES 1.1 vveeeeaeenemeeeaee it eeiosaesiieeesassssntsnaneasraesasnbasvanterransarsnnenssassmnnseben RICH
Prop CONITOIS .eivviieereereenrermrrirece e ree ittt vansrasase e forward
L0 B - U OO OISO POIOP R OPEN
Engine iNSIIUMENES . ...ooveiireeereeseeverisvrnesrasrsresressseeiemesessnseeiassansassanes checked
TRTOEIES 1ot veveecee et ctte e s e b eeraar e e saesmese e se s bbb s bssbesresrnenarsnes 1500 RPM
Prop controls (max. drop S00 RPM)........c.ccoivmiininnvininnnnns feather checked
Gyro pressure (4-6 in. HE.) coovvieiiiininiee i, checked
AIErNALOT OULPUL.....veeoreecerereererasrrereermeessereiesiesssissaneanesssserrnssnrssnseses checked
Alternator inop. HZHES ..cccooviii i e e ouT
Annunciator panel [Ights.........cocvmviiiii ouT
B 11 (0] £ OO 2300 RPM
Mags (max. drop 175 RPM;

max. diff. 50 RPM) ..corrieerre ettt sivsssnasres s ssssasssssanns checked
Prop controls (max. drop 300 RPM)........coovvrvrrmrsresenieeeeee exercised
Throttles (600-650 RPM) ..ot idle checked
TREOLEIES. et s s e s 1000 RPM
Friction 10€K ..c.c.vvvieiiieiiiecien et set
BEFORE TAKEOFF
Seat belts and no SMOKIRG SIZN «.ccccoviiriiiiiiiinii s ON
Fuel SeleCtors .o..eviieieeiiicciin ettt e INBOARD
FFUEl QUANLIEY ..cooeceeiiieerieeirr e s e s e see s e e smne s ssnr e e eans sufficient
MIXIUFES AN PTOPS 1oveeiieereiecierieie s st eereee et e s e e sene e sas e e s s e es s e s meas forward
FIaps ...cooeiciimiiiiieireeiiee e ceeienae checked and set 0° for normal takeoff

checked and set 15° for short field takeoff

AULOPIIOL 1iovieeiiirieiie ittt e ettt et e st e OFF
5 5 O USSR set
Surface deiCe ......cccvviiiiiiricrc e e e OFF
Pitot and prop heat.........ccocciniininicniciiin e as required
Windshield heat.........ccioriieiiiiiiii e as required
AVIOTICS .ottt ee et st e et e et me et n et e se et nenee e as required
Direction INICALOT......ccooiti it re e ee e e ree et et ee b set
| TuF ) U OO as desired
TransSpOnder..... ... ittt e e e as required
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER ATIRCRAFT CORPORATION

SECTION 4

PA-31-350, CHIEFTAIN NORMAL PROCEDURES
CONLTOIS ..ovviiiieiieieiiicnirrte e e s e resrsarrer et esssrssnrennasaes e sesnrnsnnsnesessssansansmnse checked
Emergency fuel pumps..........ccooviiiinineenn e e s s ON
AL CONAIIONET ....vvieeiiieec et rereree s s s rr e e e es s sassssnrmnrassasrass OFF
B (070383 1 Lo O OFF
Parking brake ..ot s release
NORMAL TAKEOFF
Brakes.....ocoovviveiiiininiieinisresnss s et apply and hold
IMLIXEUTES .o veeenerieenerserressssesssassansassanssrsassansessassenesaanneseransnesansansens full forward
Propellers.......oooorvevieoiiimereeee e full forward
IO et e e e s full forward
Manifold pressure (43” normal-static
sea level std. temp.) checked
Prop Speed oottt e s s s 2575 RPM
BIAKES ....icoirerereirerecssainraesnsmee s sesen e sssssbassssrantasssressssansreasrrnse s e e rnnan et release
Rotate weneeeeese.B5 KIAS min.
GIEAT ...ttt eerec it e ertee e rr e sane s s e essan s s s e e e e n e s an e me e re en e an e e R b res UP
ACCElErate 10 .. oveeereecrrcrinierrreerae e e eiies barrier speed (95 KIAS)
SHORT FIELD TAKEOFF
BIakes......cccevvveierieeieinreearcnrsmciecreen s s st o st e sares s s sasr s sess v apply and hold
VI XIS v emeeeeeeeeeeiee e ertssascibe s b b s eseasme e s e e emessnnerasnesarsaeasnseson full forward
Propellers ... ..ot sn e s an s s full forward
TREOIEIES .ottt te st ae s b s et e e s e e se s sanes e bansssaeesamras e full forward
Manifold pressure (43” normal-static
sea level, Std. eIMP.) e e e checked
PIoOp SPEEA o.vvviivireirine ettt be b e e r s 2575 RPM
BIAKES .uvviiveeeiieieceeesvrvesrereerrresemseesicsesaesa b ansnse s s s e e ra s et s e s s s e enann s release
ROLALE o.eccveeeeveiievrirssessrrereeseeeeeasesssressateasrassassbassanssrbasssrransanrassnsnseras 76 KIAS
ACCELEIALE 10 .oveveerierrereeee ettt rire e barrier speed (92 KIAS)
After the barrier has been cleared:
L | U U TPV SUT PPV PTO U retract
FLAPS «.coictetraiieirre st raira s e cidsass st sr e s s n e Tetract
ACCEIEIALE 1O .. eevrririrraererrerisnier oo nre e e st deare s as s Best Single Engine
Angle of Climb Speed
(104 KIAS)
ISSUED: SEPTEMBERK 14, 1979 REPORT: LK-1208
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SECTION 4 PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-31-350, CHIEFTAIN
CLIMB
Maximum Normal Operating Power (when

safely clear of obstacles or terrain) .....ccovevvmvenieninnnnas 40" MP/2400 RPM
Mixture (30 GPH min. 475° CHT max.

1500° EGT MAX) wcuerirrrerenreereesiessmsssesenssesiessessnssessesnesnsssscsssasssssons LEAN
COW] FLAPS ..everee et ne e rtsva s rb et s res e ns e eme e eranns as required
Emergency fuel pumps ......oocovcvevrcmncrenseevsnssnnas s e ea e OFF
Al CONAILONET .ot s e as desired
Seat belts and no SMOKING S1ZN .co.vvvvviiniriiiicieci et e s ON
OXYZOMN e eeereen et rctecrr e eserere e rr e sare st e s e ssrre et T s n e e ebeaneeenneeranns as required
CRUISE
Fuel se1eCtors oo OUTBOARD OR INBOARD
POWET .....vveicerrraeeesrnereeranres s rrarsensmsycesemen e e e mmr e e bes s a s s bs s b babb e ba b e s e anes set
COWLTIAPS 1.vvieeirrerrrcriea e et n e et as required
IMIXEUTE 1. e et et e s b bbb s e b b e s sbe s sasd s st s s beneans leaned
DESCENT
MIXEUTES . cvreeririererenint e st s e s e min. 1350° EGT
Fuel SeleCtors ... e e e INBOARD
POWEE oottt ittt s s s e as required
Oxygen (below 10,000 £t.) ..ooovireerreereererere e s e cees OFF
Pitot and windshield heat...........oooreereriiinicirc e as required
BEFORE LANDING
Seat belts and no SMOKIRZ SIZN «.cceveveiiii ittt ON
Emergency fuel PUIIPS ......occvieiiieciir et ee e sree e ON
AL CONAItIONET ..t e s OFF
IMIXEUIES 1 cereenieeeieueerieteencosieessaaessancesiere s ae s nesesme s nasa b e e st assmenasrmnsaans RICH
PIOP SYIIC oo s e e OFF
Prop CONIOLS..c.ooviiiiiiieiii it en e 2400 RPM
Gear (below 153 KIAS) covivririeiiiiinrinriniinirnisnrsnsnsansnnsnnsnsassrasrssassrasses DOWN
Gear lIghts.....oo e e e e e 3 green
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PIPER AIRCRAFT CORPORATION : SECTION 4

PA-31-350, CHIEFTAIN NORMAL PROCEDURES
GEAL FNAITOT ..vvveieriierereeronneessosrarassrnnnescessrassasssmesaeammnesaesrmnseessamereeesaisss checked
Brake PresSUIB....c.c.cvecueriiriecreiesits sttt ser s e st e san s sraesssaressasnn s checked
AULOPIIOL ..ttt e e e s OFF
WING FlAPS «ooereree e v e e s e s as required

(162 KIAS max. 10 25%)
(132 KIAS max. to 40%)

Landing Hghts. ... ..o e as required
RACAT -ttt ettt ena ey e s OFF
BALKED LANDING

PrOPS ottt e e s e full forward
POWET ..o cceriiti et s crnts s srar st e st s ean e an s e s n s eannren as required
WINE f1ADS .evvreeieeinrrrrresrerees e srraeeemeee e essaee e meeraetoeeeeesameseearanatessabaaesassaans 15°
AT ..t cetii ettt ettt s ete et s e e e v s re et srabea s e e s s s r b e et e e b e e e et r e e era 18)
WING FlAPS.....ecrir et rerss st e e st s e re e e eaneatens Up
AITSPEEA. ..o vereceerreeeeese e e e e oot e bt b i 98 KIAS min.

COWL TIAPS. .-ttt OPEN
WING FlAPS..ccccriiriiiineie it sarreas s e s st es e n st e e s UP
Emerg. fuel PUmIPS...ccccvorivvrereneiree ettt e OFF
Heater switch (if used) ..veveeeeeieeee et rrsrnsee e e e FAN
Prop CONITOLS oot forward
SITODES - ectee ettt et e e e r e st a s r e e e s e neenennetabaas OFF
SHUTDOWN

Parking Brake ....o.ccoooeeecereniiniivenieri ettt e st set
F N T 11 o S PO OU O OFF
APITED ..ottt ve e s eebestasias et san sttt s e b e e e b e e e ennanas ah e OFF
THEOELLES 1 e verervrrrasreeeeaceeammteereecastesisaransmstssraesarr s nnnnssrnsensmnererrensabessanbes IDLE
Mag ZroUNAing.....coceeroerrsercimreiriira e e e bt saese e a s ean e checked
THEOELLES . evereereerceeeesereesereererrrer e s e s e ra e s san s n s r st e s s nes 1000 RPM
LAZIES 1ottt e enrc e ittt e b e st bbb OFF
Heater SWIlCh......ccuiiiiniirrerricee e rrte i sianr e sesmne s ians s s eb e s s e saares OFF
Electrical SqUIPIIENT ... ..c.cvveirrerreeeereiioiiasissbrssis s ss s sms s e s ansasa e smane e OFF
Mixture (1st eng. started) .....ccvvvieimienensienienins e IDLE CUT-OFF
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Gear HANAIE.....ooeoiiiiiiriiriererres e s s nnreer s s reese e bsasasees sosansannrr e s e raen s rbanns DOWN
Gear handle (hydranlic check) ......cccovviirinimcecciiiiniciinns returned to neutral
Mixture (20d eNg.) .oveveecricecicene e e IDLE CUT-OFF __.
Y S U PO TSV RO PES OFF
IMASEET SWILEH . oviiireirieie i terreeieseerranmreeessssseseransnansaesesssssntansernsrsssransnsnses OFF
——
o
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-31-350, CHIEFTAIN NORMAL PROCEDURES

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

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

4.9 PREFLIGHT CHECK

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a determination of the airplane’s
operational status, a check that necessary papers are onboard and in order.
and a computation of weight and C.G. limits, takeoff distance, and in-flight
performance. Baggage should be weighed, stowed, and tied down. A weather
briefing for the intended flight path should be obtained, and other factors
relating to a safe flight should be checked before takeoff.

COCKPIT

Upon entering the cockpit, release the controls if they have been
secured. After insuring that magneto switches, electrical switches and flap
switch are OFF and that mixture levers are in IDLE CUT-OFF, turn the
master switch ON. Check that the fuel quantity gauges are operating and
that there is sufficient fuel for the flight. Fuel quantity gauges indicate the
amount of fuel in the tanks selected on the fuel selector valves. Check that the
three green gear position lights illuminate. Set all trim controls to neutral
and fully open the cowl flaps. Turn OFF the master switch.

While still inside the airplane, check that the emergency window is
secure and that an oxygen mask is present and operational and properly
stowed if installed. Check the oxygen pressure gauge on the lower right
instrument panel to ascertain that the oxygen supply is sufficient. Check that
the oxygen control knob is pushed into the OFF position.

A complete walk-around check should be routinely performed during
each preflight. A set pattern should be established, starting at the cabin door
and proceeding forward, completely around the airplane, and terminating
upon return to the cabin door.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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LEFT WING

Proceed first along the trailing edge of the left wing, checking the wings,
control surfaces, and hinges for damage and operational interference. The
wings and control surfaces should be free of ice, snow, frost, or other
extraneous substances. Static wicks should be in place and in good
condition. Nacelle baggage doors should be closed and locked. The fuel
supply should be checked visually, and fuel caps securely in place. Fuel vents
should be clear of obstructions. If surface deicing is installed, the boots
should be free from defects and flat against the wing surface. If tie-downs
and chocks have been employed, they should be removed before flight. The
wing tip and lights should show no signs of damage.

On the underside of the left wing are four fuel drains which should be
briefly drained and checked for any possible accumulation of moisture or
sediment in the duct system, and to verify fuel octane by checking the color.
Opening each fuel drain valve for a few seconds should allow sufficient fuel
flow to allow the removal of contaminants. Collecting drained fuel in a clear
container and examining it visually is recommended.

The landing gear should be examined. The strut should be inflated to
expose about 3.25 inches of piston tube when supporting an empty airplane
with full fuel tanks and full oil and operating fluids. The condition of
components of the strut, the gear doors, the brakes, the gear micro switch.
etc., should appear sound, and fittings, attachments, screws, hinges. etc.
should be secure. The tire should be inflated to 66 psi. and should be
examined for breaks, cuts, bruises, cracks, and excessive wear.

At the engine nacelle, access panels should be secure. The engine cowl
flap area, wheel wells, and nacelle intakes should be clear of debris, bird
nests. etc. Oil quantity can be checked through the access door on the top of
the nacelle. The oil filler must be replaced securely.

The propeller blades and spinner should be checked for nicks, cracks,
dents, or other defects. There should be no indication of leakage of oil, fuel,
or other fluids in the area of the wing or on or about the nacelle and landing
gear. Inboard of the nacelle, the gear mirror should be clean and intact, and
the wing root fillet should show no signs of stress,

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
4-12 REVISED: MAY 4, 1984



PIPER AIRCRAFT CORPORATION SECTION 4
PA-31-350, CHIEFTAIN NORMAL PROCEDURES

NOSE SECTION

Continue from the left wing forward around the nose section of the
airplane. All access plates should be secure, and the general condition of the
nose section should appear sound. Baggage should be securely stowed and
the baggage compartment door completely closed and locked. Battery vents
and heater inlets and outlets should be open and clear. The nose gear should
be checked in the same manner as the main gear, with a proper strut piston
tube exposure of about 3.25 inches, and a proper tire inflation of 42 psi. No
leakage of hydraulic or brake fluid should be present. If a chock has been
empioyed, it should be removed. Landing and taxi lights should be clean and
mtact.

If pitot tube covers have been installed, they must be removed, and the
pitot head opening checked and ensured clear of insects, dirt, or other
obstructions. When pitot heat operation is to be checked, the master switch
and pitot heat switch must be turned on, and the pitot head found hot to
touch. Be careful, as the pitot tube gets extremely hot.

The windshield and pilot and copilot side windows should be clean and
the windshield wipers in good condition.

RIGHT WING

Continuing aft and around the right wing, the same checks and
procedures as performed on the left wing should be completed in reverse
order. There are three fuel valves which must be drained and checked for
any possible accumulation of moisture or sediment in the fuel system, and
to verify octane by checking the color. The right aileron includes a trim tab
which must be checked.

FUSELAGE (RIGHT SIDE)

Check the general condition of the right side of the fuselage. The
emergency exit window should be secure and flush with the fuselage skin.
and all side windows should be clean and without defects. Antennas and
cables should be in place and securely attached. The openings in the static
pads should be clean and unobstructed.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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EMPENNAGE

All surfaces of the empennage should be examined for damage and
operational interference. Fairings and access covers should be attached and
in good condition. Deicer boots should be in good condition and flat against
the surface. The elevator and rudder should be free and in good condition.
With the trim controls set neutral, all trim tabs should be neutral. Check the
condition of the tabs, and ensure that all hinges and push rods are secure and
in good condition. If the tail has been tied down, remove the tie-down rope.

FUSELAGE (LEFT SIDE)

On the left side of the fuselage, the static openings should be clear, side
windows clean and sound, and cabin door attachments and hinges
operational. If night flight is anticipated, before completing the walk-around
ensure that all exterior lights are operational; the master switch must be ON
for this check.

When all occupants are boarded, the pilot should check that all cabin
doors are properly closed and latched. The door support cables should be
held in position, if necessary, so that they will not interfere with the closing
of the door.

4.11 BEFORE STARTING ENGINES

After preflight interior and exterior checks have been completed and
the airplane has been determined ready for flight, the cabin door should be
secured, and all occupants seated. Check that the aft baggage compartment
and the cabin cargo area if it is loaded are secure and that tie-downs are used
where necessary. Passengers should be briefed on the use of seat belts and
shoulder harnesses, the emergency exit, supplementary oxygen, ventilation
controls, seat adjustment, comfort facilities, etc. The pilot should advise the
passengers when smoking is prohibited and caution them against handling
controls, equipment, door handles, and the emergency exit. It may be
advisable to inform passengers of sounds or sensations which may not be
familiar to them, but which are associated with normal flight. All seats
should be adjusted and secured in position and seat belts and shoulder
harnesses properly fastened.

To set the parking brake, first depress and hold the toe brake pedals
and then pull out the parking brake handle.
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WARNING

Braking may not occur if parking brake handle
is pulled and held prior to brake pedal
application.

Check that control levers move smoothly, and adjust the friction
control as desired. Fuel selectors should be set on the inboard tank position,
the crossfeed turned OFF, and the fuel fire wall shutoffs checked open.

Check that the manual alternate air controls on the lower instrument
panel are pushed in and OFF. All circuit breakers should be IN and
alternator circuit breaker switches ON. All other electrical switches and all
avionics switches should be OFF. Check that ali radio switches, light
switches, and the pitot heat switch are OFF to avoid an electrical overload
when the starter is engaged. The alternate static source control under the left
side of the instrument panel should be OFF, and the mixture controls should
be in the IDLE CUT-OFF position.

Turn ON the master switch. Three green gear lights should illuminate.
The alternator inoperative lights and pneumatic source malfunction lights
should come on and remain on until the engines are started The door ajar
lights on the overhead panel should both be out. Check that both cowl flaps
are open. Check the function of the boost pump and fuel flow warning lights
by using the press-to-test feature. Check the annunciator panel by using the
press-to-test switch. Before starting the engines, turn ON the seat belt and no
smoking signs, and check that passengers comply.

4.13 ENGINE START
NORMAL START

If an external auxiliary power unit (APU} is used for starting; the
master switch and all avienics switches should be OFF until both engines are
running and the power unit is removed. When an APU is used, it is
recommended that the right engine be started first. Open the throttle of the
first engine to be started about 1/2 inch, advance the propeller control
forward, and turn the magneto switches ON. Advance the mixture control to
RICH for about six seconds to prime the engine, then pull the mixture
control aft to IDLE CUT-OFF. Visually confirm that the propeller area is
clear, and engage the starter. When the engine starts, advance the mixture
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control slowly toward the RICH position. Adjust the throttle as necessary to
maintain a speed below 1000 RPM. Check the oil pressure gauge for an
indication. Normally there should be an indication of oil pressure within 30
seconds. In cold weather it may take a few seconds longer. If after allowing
sufficient time there is no oil pressure, shut down the engine until the cause is
determined and remedied. Check the fuel pressure gauge.

Check to see that the alternator inoperative light and the pneumatic
malfunction light for the running engine are extinguished. To check the
function of the hydraulic pump of the first engine started, place the gear
selector lever in the DOWN position. If the pump is functioning properly,
the gear lever will automatically return to neutral.

Start the second engine following the same procedure. The hydraulic
pump check should be eliminated from the starting procedures for the
second engine. When both engines are running, all warning lights should be
extinguished.

HOT START

If the engines are still warm from previous operation, the mixture
control should remain in IDLE CUT-OFF and the priming steps eliminated.
Open the throttle 1/2 inch, and advance the propeller control. Turn ON the
magneto switches and engage the starter. When the engine starts, advance
the mixture control, and proceed as in a Normal Start (see above).

FLOOD START

If an engine is flooded (by overpriming, for example) the mixture
should be pulled to IDLE CUT-OFF. After turning ON the magneto
switches, advance the throttle to the fully OPEN position and engage the
starter. Advance the mixture control only after the engine has started, and
retard the throttle lever to 1000 RPM.

4.15 BEFORE TAXIING

If an APU has been used for start, it should be disconnected and the
master switch turned ON.
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Lights and heater or air conditioner may be turned on as desired. Set
gyros and clocks as required. Set the altimeter to field elevation. Turn ON
and check electric trim. Turn ON the avionics master switch. Check the
autopilot (see Section 9), then turn it OFF. Check the fuel selectors in all
positions, at the same time observing that fuel warning lights should not
illuminate. Check the radios, and set them as desired.

Release the parking brake by first depressing and holding the toe brake
pedals and then pushing in on the parking brake handle.

4.17 TAXTING

While taxiing, apply the brakes to determine their effectiveness. Check
the flight instruments to see that they are functioning.

4,19 ENGINE RUN-UP

Set the parking brake. Advance mixture and propeller controls, and
open the cowl flaps. Check engine instrument to see that they are functional
and that readings are within limitations. (See Section 2.)

The engines are equipped with a dynamic counterweight system and
must be operated accordingly. Use smooth steady movements of the throttle
controls, and avoid rapid opening and closing. Set the throttles to an engine
speed of 1500 RPM. Retard the propeller controls aft to check feathering;
however, do not allow a drop of more than 500 RPM. Check that the gyro
pressure gauge is reading within the green arc.

Check alternator output by pressing first one and then the other
momentary push button located on either side of the ammeter. Alternator
output readings should be approximately equal.

Advance the throttles until engine speed reaches 2300 RPM. Check the
magnetos on each engine by turning OFF, then ON, each of the four
magneto switches in turn. The normal drop when a magneto is turned off is
about 90 RPM. The maximum allowable drop is 175 RPM. The maximum
differential between the magnetos on one engine is 50 RPM. After checking
one magneto, do not check the next until the engine speed returns to 2300
RPM. Operation of an engine on one magneto should be kept to a minimum.
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Exercise the propeller levers through their range to check their
operation. Response should be normal. Do not allow speed to drop more
than 300 RPM.

Retard the throttles to 600-650 RPM to check idling. Set the throttles at
1000 RPM; recheck the flight instruments, and reset them if necessary. Set
the desired amount of friction on the engine control levers.

4.21 BEFORE TAKEOFF

Seat belts and no smoking signs should be ON for takeoff. Inboard fuel
tanks must be used for takeoff; therefore ensure that both fuel selectors are
on the inboard tank positions and that the fuel quantity is sufficient. Check
crossfeed is in OFF position.

Check that the mixture and propeller controls are full forward. Check
the wing flaps for proper operation. Extend wing flaps 15°. Visually confirm
that right and left wing flaps are equally extended. Retract the flaps. After
the flaps begin to move, press and hold the flap test switch. The flaps should
stop and the FLAP annunciator should illuminate. Release the flap test
switch; the annunciator should extinguish and the flaps retract to 0°.
Confirm flaps are at 0° for normal takeoff or actuate to 15° for a short
field takeoff. Check to be sure that the propeller synchrophaser, autopilot,
air conditioner, and surface deicers are OFF if installed. Set trim for takeoff.

Recheck alternator output. Turn pitot, propeller, and windshield heat
on if necessary. Set avionics as required. Set the direction indicator if
necessary and set the transponder as required. Make certain that controls
are free and that all engine instruments are reading within limits. Turn
emergency fuel pumps ON for takeoff. Check that no warning lights are
illuminated. Do not take off if a fuel flow warning light is illuminated.

[ Release the parking brake,
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4.23 TAKEOFF
NORMAL

While holding the brakes with the mixture and propeller levers full
forward, advance the throttles slowly to a manifold pressure of 30 inches of
mercury; then continue to advance the throttles at a normal rate and release
brakes, but do not allow manifold pressure to exceed 49 inches. Use smooth,
steady throttle movements, and avoid rapid opening and closing. Propeller
speed for takeoff should be 2575 RPM.

The engines are adjusted to provide 43 inches Hg. manifold pressure at
full throttle in standard temperature at sea level. Depending upon an altitude
and temperature it is possible to reach higher (up to 49 inches) or lower
manifold pressures.

Each engine density controller is set to produce rated takeoff power for
the engine. The takeoff power manifold pressure for each engine will not
necessarily be the same. However, if the spread in manifold pressure exceeds
three inches during a full throttle climb, the density controller settings
should be checked and serviced.

At 85 KIAS, rotate to a 10° pitch attitude and allow the aircraft to fly
off. Maintain a pitch attitude which will result in acceleration of the
aircraft to 95 KIAS at 50 feet. Before airspeed reaches 128 KIAS, retract the
landing gear. Continue acceleration to the desired climb airspeed.

SHORT FIELD

The initial segment of the short field takeoff procedure is identical to the
normal procedure except that the brakes shall be held until it has been
determined that each engine is operating normally at maximum continuous
power. After it has been determined that each engine is operating normally at
maximum continuous power, release the brakes, neutralize the elevator
control and initiate the takeoff roll. Maintain directional contrel with the
nose wheel steering system only. Avoid making steering inputs with the
brakes as this may result in increasing the takeoff ground roll distance.

At 76 KIAS, rotate the aircraft to achieve an attitude that will result in
an initial climb airspeed of 92 KIAS. Maintain 92 KIAS until the barrier has
been cleared. After the barrier has been cleared, retract the landing gear, the
flaps and accelerate to 104 KIAS (best single engine angle of climb).
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4.24 CLIMB

When clearance above obstacles and terrain permits, reduce to
Maximum Normal Operating Power by setting the throttles to 40 inches Hg.
manifold pressure and the propellers to 2400 RPM. Turn air conditicner on
as desired. Lean the mixture to a minimur fuel flow of 30 gallons per hour at
a maximum exhaust gas temperature of 1500°F and maximum cylinder head
temperature of 475°F. Adjust cowl flaps and mixture as necessary to
maintain engine temperatures within limits.

Turn the emergency fuel pumps OFF one at a time, and check fuel
gauges and warning lights. At power settings above 75%, maintain the
mixture controls in the full RICH position except with Maximum Normal
Operating Power setting when the mixiure may be leaned as stated in the
preceding paragraph.

Although the maximum approved operating altitude for this airplane is
24,000 feet, under standard atmospheric conditions and at maximum gross
weight the multi-engine service ceiling and absolute ceiling are 27,200 feet
and 28,300 feet, respectively.

4.25 CRUISE

During cruise, fuel selectors may be on either inboard or outboard
tanks. When the airplane is loaded with a rearward C.G., it is recommended
that outboard tanks be used first. This will tend to move the C.G. forward
with fuel burn-off. Outboard tanks should be used during coordinated level
flight only. If outboard tanks are used during climbs, descents or prolonged
uncoordinated level flight, power loss may result even if there is appreciable
fuel remaining.

Throttle levers should be set as required. During power changes, move
the throttles slowly to the desired setting, wait a few seconds for the system to
stabilize, and then make adjustments, if necessary, after leaning the engines.
Always return the mixtures to full rich before increasing power. To increase
power, always increase propeller RPM prior to manifold pressure. To
decrease power, always decrease manifold pressure prior to propeller
RPM.

For “best power” during cruise, lean to 125°F rich of peak EGT. For
best economy, lean to peak EGT. Never exceed 1650°F EGT. Refer to
Paragraph 4.37 for Leaning Procedures.
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Adjust cowl flaps as necessary to maintain engine temperatures within
limits. The maximum continuous cylinder head temperature is 475°F during
normal operation. At high altitudes, cylinder head temperatures can be
maintained within limits through careful leaning and proper use of cowl
flaps. When cruise conditions permit, it is desirable to maintain cylinder
head temperatures below 435°F to provide maximum engine life.

Fuel flow warning lights indicate an impending fuel flow interruption
which could result in power loss. Use of the emergency fuel pumps will not
normally be required for climbs or cruise at any altitude; however, high
power climbs to high altitude under conditions of elevated ambient
temperature, high climb rate, and extremely volatile fuel may cause a fuel
boost pressure warning light to illuminate and/or the engine fuel pressure
gauge to indicate fluctuation of 2-5 psi. The emergency fuel pump should be
turned ON to provide stable engine operation during such high power
operations, but should be turned OFF after leveling off if reduction to
cruise power extinguishes the boost pump warning light and if engine fuel
pressure remains steady with the emergency fuel pump off. Any time fuel
pressure falls below 34 psi the emergency fuel pump should be turned ON.

NOTE

Heater operation will cause the right fuel
pressure gauge to fluctuate during heater
cycling.

Since inboard tanks must be used for landing, be sure to retain sufficient
fuel in the inboard tanks for normal descent and landing in addition to
reserve fuel for a possible go-around.

NOTE

Fuel remaining in the tanks when the fuel
gauge indicates zero fuel cannot be used safely
in flight,

During cruise, propellers should be synchronized as close as possibie.
The control levers can be secured in their settings by use of the friction knob
on the right side of the control pedestal. During flight, menitor fuel gauges
and engine gauges.
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4.27 DESCENT

During power reduction for descent, be sure EGT is maintained at
minimum of 1350°F, Throttling back at high altitudes (above 15,000 feet)
without first checking that the mixture has been so leaned could result in
engine power loss.

Set fuel selectors on INBOARD tanks and set power as required for
descent. Adjust cowl flaps as necessary to maintain engine temperatures
within limits.

At altitudes below 10,000 feet, turn OFF the oxygen system. The pitot
heat and windshield heat may be used as required.

4.29 BEFORE LANDING

When preparing for landing, turn ON seat belt and no smoking signs
and ensure that all occupants comply. Turn ON emergency fuel pumps, turn
QOFF air conditioner and set mixture controls to full RICH. If a propeller
synchrophaser system is installed, turn it OFF.

Set the propeller controls to 2400 RPM. Landing gear may be lowered
at airspeeds below 153 KIAS. Determine landing gear extension by checking
the gear position lights. Secondary indications of gear extension are the
return of the selector lever to a neutral position and the appearance of the
nose gear in the gear mirror on the inboard side of the left nacelle.

Operate the toe brakes to determine if there is sufficient pressure for
normal braking and make sure that the parking brake is not set. Should
brake freeze-up (caused by icing of the brake assembly during flight) be
suspected, it is recommended that maximum brake pressure be applied
several times to “break-up” possible ice accumulation. The autopilot and
propeller synchrophaser should be OFF for landing.

Extend the wing flaps as required. The maximum speed for up to 25° of
flap extension is 162 KIAS; the maximum speed for 40° flap extension is
132 KIAS.

Landing lights should be turned on as required. Radar should be OFF
for landing.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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4.31 BALKED LANDING

In a balked landing situation, set props full forward and apply power
as required, set the flaps to 15° and retract the landing gear. Flaps should
be set at 15° until obstacles are cleared. A minimum airspeed of 98 KIAS
should be attained.

The Before Landing checklist should be completed before all landings;
landing after go-arounds or balked landings are no exception.

4.33 AFTER LANDING (CLEAR OF RUNWAY)

W.hen the airplane is taxied clear of the active runway, cowl flaps should
be fully opened, wing flaps should be fully retracted, and trim set to neutral.
The emergency fuel pumps and strobe lights should be turned OFF.

If the heater is in use, place the heater switch in the FAN position for a
few minutes to allow the heater to cool down before turning it off. This
cooling down period is only necessary during ground operation, not when
the heater is turned off in flight.

Taxi with the propeller controls full forward. Unnecessary radio and
electrical equipment may be shut down.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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4.35 SHUTDOWN

After the airplane is taxied to a stop, set the parking brake. If the
temperature is below freezing and the brakes are wet, they should not be set if
there is a possibility of the brakes being frozen. Turn OFF avicnics and the
autopilot AP/FD master switch. The heater switch may be turned OFF after
it has cooled down. Turn OFF all other electrical equipment.

Retard the throttle levers to idle power before checking magneto
grounding. Turn both magnetos on one engine OFF, then immediately back
ON. An engine will stop briefly if magnetos are grounded. During this check,
do not allow engines to come to a complete stop.

Advance the throttles to 1000 RPM to check the battery. With both
engines turning 1000 RPM and all electrical equipment off, if the ammeter
shows a battery charge rate in excess of 25 amps, the battery has a low
charge. In this case, do not stop engines until current drops below 25 amps or
there may not be sufficient battery current for starting.

Leave throttles at 1000 RPM. Since one engine’s hydraulic pump was
tested at start, the other should be tested at shutdown. Place the mixture
control of the first engine started in IDLE CUT-OFF. When the engine has
stopped, place the gear selector handle DOWN. If the hydraulic pump on the
running engine is functioning, the selector will return to neutral. After this
check, place the mixture control of the second engine in IDLE CUT-OFFE.
Switch magnetos OFF, and, lastly, turn the airplane master switch OFF,

For mooring instructions refer to Paragraph 8.9.

4.37 LEANING PROCEDURES

When leaning below best power is permitted (refer to Maximum
Manifold Pressure Vs. Altitude graph in Section 5 - Performance), the
engines may be operated at peak EGT or on the lean side of peak EGT as
long as stable engine operation results without exceeding any engine
limitations during steady state or transient conditions.

BEST POWER

To lean the mixture to best power, proceed as follows:
(a) Lean the mixture slowly until EGT has stabilized at peak.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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NOTE
Do not exceed 1650°F EGT.

(b) Enrich the mixture 125°F.
{c) At high power setting if 1650° F is reached before peak EGT, refer
to Lycoming Operator’s Manual for correct procedure.

BEST ECONOMY

To lean the mixture to best economy, proceed as follows:
(a) Lean the mixture slowly until EGT has stabilized at peak.

NOTE
Do not exceed 1650°F EGT.
LEAN SIDE OF PEAK

To lean the mixture on the lean side of peak, proceed as follows:
(a) At the desired power setting, lean the mixture slowly until EGT has
stabilized at peak.

NOTE
Do not exceed 1650°F EGT.

(b) If peak EGT is 1650° F or less, continue to lean until a maximum of
50° reduction in EGT is obtained. Readjust manifold pressure as
necessary to maintain the desired power setting.

{c) If 1650°F EGT is reached before peak EGT is obtained, lean
according to the following procedure:

(1) With the mixture leaned to 1650°F, reduce manifold
pressure until EGT is reduced approximately 75°,

(2} Lean the mixture slowly until peak EGT is obtained.

(3) Lean the mixture additionally until 50°-100° on the lean
side of peak is obtained. Do not lean into engine
roughness. _

(4) Slowly increase manifold pressure to the desired power
setting without permitting EGT to exceed 1650°F.

(5) Carefully adjust the mixture until EGT is 1625° to
1650°F.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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NOTE

Enriching the mixture will increase the EGT
when operating on the lean side of peak EGT.

(6) Before enriching the mixture, reduce the manifold
pressure as in step {1) to prevent exceeding 1650°F EGT.

4.39 Vg - INTENTIONAL ONE ENGINE INOPERATIVE SPEED

Vg is a speed selected by the aircraft manufacturer as a training aid for
pilots in the handling of multi-engine aircraft. it is the minimum speed for
intentionally rendering one engine inoperative in flight. This minimum speed
provides the margin the manufacturer recommends for use when
intentionally performing engine inoperative maneuvers during training in
the particular airplane.

The intentional one engine inoperative speed, Vg, for the PA-31-350 is
92 KIAS.

4.41 Vy, - AIR MINIMUM CONTROL SPEED

Vica is the minimum flight speed at which a twin-engine airplane is
directionally controllable as determined in accordance with Federal
Aviation Regulations. Airplane certification conditions include one engine
becoming inoperative and windmilling; not more than a 5° bank toward the
operative engine; landing gear up; flaps UP and most rearward center of
gravity.

Vea for the PA-31-350 has been determined to be 76 KIAS.

The Vyyca demonstration, which may be required for the FAA flight test
for the multi-engine rating, approaches an uncontrolled night condition with
power reduced on one engine. The demonstration and all intentional one
engine operations should not be performed at an altitude of less than 5000
feet above the ground. The recommended procedure for Vycy
demonstration is to reduce the power to idle on the simulated inoperative
engine at or above the intentional one engine inoperative speed, Vggp, and
slow down at approximately one knot per second until the FAA Required
Demonstration Speed, Vy,ca. or stall warning is obtained.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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Vg is a minimum speed selected by the manufacturer for intentionally
rendering one engine inoperative in flight for pilot training.

Vg for the PA-31-350 is 92 KIAS.

Vca DEMONSTRATION

(a) Landing Gear . up

{b} Flaps UP

(c) Airspeed at or above 92 KIAS (Vggg)

(d) Propeller Controls HIGH RPM

(e) Throttle (Simulated Inoperative Engine) IDLE

(f) Throttle (Other Engine) MAX ALLOWABLE

(g) Airspeed reduce approximately 1 knot per
second until either Vmca or STALL

WARNING is obtained

CAUTIONS

Use rudder to maintain directional control
(heading) and ailerons to maintain 5° bank
towards the operative engine (lateral attitude).
At the first sign of either V-, or stall warning
(which may be evidenced by: Inability to
maintain heading or lateral attitude,
aerodynamic stall buffet, or stall warning horn)
immediately initiate recovery; reduce power to
idle on the operative engine, and immediately
lower the nose to regain Vg,

One engine inoperative stalls are not recom-
mended.

Under no circumstances should an attempt be made to fly at a speed

below Vi, with only one engine operating.

REPORT: LK-1208
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4.43 SIMULATED SINGLE ENGINE ZERO THRUST

To approximate single engine flight conditions without intentionally
rendering an engine inoperative, use the following power settings to simulate
~-=  zero thrust (feathered) conditions.

Mixture control (inop. engine) .....ccveienviniininnen full rich
Propelier control (inop. engine) ........cocciniviiunniaa high RPM
Throttle (inop. eNgINE}.....cocvvrrierrnrieiennne adjust to achieve
RPM listed below
ZERO THRUST

KTAS RPM
30 1600
90 1800
100 2000
110 2200
120 2400
125 2500

Straight line variation between points.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 5
PERFORMANCE

5.1 GENERAL

All of the required (FAA regulations) and complementary performance -
information applicable to the Chieftain is provided in this section.

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

The pilot should use the full Maximum Continuous Power rating of the
engine when safety considerations so dictate.

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information 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
airplane. This performance can, however, be duplicated by following the
stated procedures in a properly maintained airplane.

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

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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REMEMBER! To get chart performance, follow the chart procedures.

The information provided in item 5.5 ( Flight Planning Example)
outlines a detailed flight plan using the performance charts in this section.
Each chart includes its own example to show how it is used.

5.5 FLIGHT PLANNING EXAMPLE

The following Flight Planning Example illustrates the correct
utilization of pertinent data presented in this section of the manual.

(a) Associated Conditions

Certain basic information must be gathered when planning a
flight. This information includes departure and destination airport
conditions, en route conditions, and basic aircraft conditions.
Such factors as weather, the status of the runway, the distance of
the flight, the number of passengers, etc., must be determined.
Assume, for example, the following conditions:

(1) Departure Airport Conditions

Outside Air Temperature 17°C
Pressure Altitude 2000 ft.
Wind and Direction 15 kts at 360°
Runway Direction 300°
(2) Cruise Conditions
Outside Air Temperature -5°C
Pressure Altitude 10,000 ft.
En route Distance 800 naut. mi.
Power Setting 230 BHP (2300 RPM)
Mixture Setting Best Economy

(3) Destination Airport Conditions

Outside Air Temperature 20°C
Pressure Altitude 2000 ft.
Wind and Direction 10 kts at 330°
Runway Direction 270°
(4) Aircraft Configuration
Basic Weight (assumed for example) 4200 1bs.
Fuel Tanks (total capacity) 192 gal.
Occupants 8 at 170 lbs. each
Baggage 240 lbs.
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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(b) Aircraft Loading

The airplane weight and center of gravity may be determined
by utilizing the information given in 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 6-7. If any alterations to the
airplane affecting weight and balance have been made, reference to
the aircraft logbook, Weight and Balance Record (Figure 6-9) or
latest FAA Major Repair or Alteration Form should be made to
determine the current basic empty weight of the airplane.

Use the Weight and Balance Loading Chart (Figure 6-17) and
the Weight, Moment and C.G. Limit graph (Figure 6-19) to
determine the total weight of the airplane and the center of gravity
position.

After proper utilization of the information provided, assume
that the following weights have been determined for consideration
in the Flight Planning Example:

(1) Basic Weight (assumed for example) 4200 lbs.
{2) Occupants (8 at 170 Ibs. each) 1360 1bs.
(3) Baggage 240 1bs.
(4) Fuel (182 gal. at 6 Ibs./gal.) 1092 ibs.
(5) Ramp Weight (total of above) 6892 lbs.
(6) Landing Weight (takeoff weight

minus item (h), Total Fuel Required) 6030 ths.

The landing weight cannot be determined until the weight of
the fuel to be used has been established.

Ramp weight is below the approved maximum of 7045 Ibs.
Determine that weight and balance calculations have shown the
C.G. position to be within the approved limits.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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(¢) Takeoff Distance

After determining the aircraft loading, all aspects of takeoff
must be considered. Conditions of the departure airport and
takeoff weight should be applied to the appropriate Takeoffl
Distance graph to determine the length of runway necessary.
Takeoff conditions for the Flight Planning Example are listed
below:

(1) Wind 15 kts at 360°

(2) Angle between Flight Path and Wind 360° -300° = 60°

(3) Head Wind Component (from Wind

Component Graph, Figure 5-13) 8 kis
(4) Outside Air Temperature 17°C
(5) Pressure Altitude 2000 ft.

Using the Normal Takeoff over 50 Feet graph (Figure 5-15) the
takeoff distances are as follows:

Total Distance 2740 ft.
Ground Run 1820 ft.
{(dy Climb

Entering the example conditions of the departure airport and
the cruise altitude into the Time, Fuel and Distance to Climb graph
(Figure 5-25} vields the following:

(1) Time to Climb 9.0-1.5 =7.5 minutes

(2) Fuel to Climb 55-10 = 45 lbs.

(3) Distance to Climb 20-3 = 17 naut. miles
NOTE

The effect of winds aloft must be considered by
the pilot when computing climb, cruise and
descent performances

(e) Descent

Entering the cruise and destination airport conditions into the
Time, Distance and Fuel to Descend graph ( Figure 5-51) yields the

following:
(1) Time to Descend 20-4 = 16 minutes
(2) Distance to Descend 51-10 = 41 naut. miles
(3) Fuel to Descend 33-6 =27 lbs.
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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{f) Cruise

Subtracting the previously calculated distance to climb and
distance to descend figures from the total en route distance yields
the total cruise distance. For example:

Cruise Distance

= En route Distance - Climb Distance - Descent Distance

=800-17-41
= 742 naut. miles

The average cruise weight is estimated as:
Average Cruise Weight

= Takeoff Wt. - En route Distance x Cruise Fuel Flow
Cruise Airspeed at 7000 1bs. x 2

= 6492 |bs.

From the Cruise Performance Table (Figure 5-35) for 230
BHP (2300 RPM) Best Economy Mixture, the cruise airspeed is
184 kts at 6400 lbs.

From the same table, Fuel Flow is 30.8 gallons/hour
(184.8 Ibs./hr.).

Cruise time and fuel may be calculated by the following
formula:
Cruise Time
= Cruise Distance/Cruise Speed
= 742/184
= 4.03 hours or 241.9 minutes

Cruise Fuel
= Fuel Flow x Cruise Time
= 1848 X 403
=745 1bs.

The above data can be used to calculate an average cruise
weight in the following manner:
Average Cruise Weight
= Takeoff Wi. - Ramp Fuel - Climb Fuel - Cruise Fuel

2
= 6892-45-745
2
= 6430 Ibs.
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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()

()

If the average cruise weight was found to be significantly
different from the estimated cruise weight, the cruise airspeed
would be changed to coincide with this weight by interpolating
between the appropriate two aircraft weights. For example, had
the average cruise weight been found to be 6600 lbs., then the cruise
speed would be corrected to 183 kits.

Total Flight Time

The total flight time is determined by adding the time to climb,
cruise time, and time to descend. The following flight time is
required for this Flight Planning Example:

Total Flight Time

= Time to Climb + Cruise Time + Time to Descend
=75+2419+ 16
= 265.4 minutes

Total Fuel Required

Determine the total fuel required by adding fuel for taxi and
takeoff, fuel to climb, cruise fuel, and fuel to descend. When the
total fuel (in pounds)} is determined, dividing this value by 6
Ibs./gal. will give the total fuel in gallons to be used for the flight.
Total fuel calculations for the Flight Planning Example are shown
below:

Total Fuel Required

= Fuel for taxi and takeoff + Fuel to Climb +
Cruise Fuel + Fuel to Descend

=45+45+745+27

= 862 1bs. (143.6 gallons)

Landing Distance

Subtracting the total fuel required from the takeoff weight of
the airplane gives the landing weight:

Landing Weight
= Takeoff Weight - Total Fuel Required
= 6892 - 862
= 6030 lbs.
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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Destination airport conditions applied to the Wind
Component graph (Figure 5-13) gives the following headwind
component for the Flight Planning Example:

The angle between the flight path and wind is 330° -270° or 60°

Therefore, the Head Wind Component is 5 kts.

From the Landing Distance over 50 Feet graph (Figure 5-55),
with the destination airport conditions, the distances required for
landing for the Flight Planning Example are as follows:

(1)} Total Distance 1600 ft.
(2) Ground Roll 750 ft.
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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PA-31-350
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PA-31-350
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PA-31-350
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ALTIMETER CORRECTION
NORMAL SYSTEM
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PA-31-350

“WIND COMPONENTS

--------------------------

v 23 knots
Wind velocity: .
Angle between flight path and wind: 30*
Headwind component. 20 knots
Crosswind component: 12 knots
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Figure 3-17
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Figure 5-19
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PA-31-350 -
SINGLE ENGINE SERVICE CEILING

OPERATIVE ENGINE: MCP - 2875 RPM - MIXTURE FULL RICH
COWL FLAP OPEN .
INOPERATIVE ENGINE: PROPELLER FEATHERED - COWL FLAP CLOSED
GEAR AND FLAPS RETRACTED

NOTE: SERVICE CEILING I8 THE PRESSURE ALTITUDE WHERE
AIRPLANE HAS CAPABILITY OF CLIMBING BC FY/MIN
WITH ONE PROPELLER FEATHERED.

TTYTLI T TTITIIIITITITLL
Example:

0AT: +15°C

Waeight: 8000 Ibs.

Service ceiling: 14,200 ft.

TTTTITTITTY

26000

£ 20000 o = ;Eﬁgfﬁu..
moD0 {go T

§I ..;%!:""". iEcEese:

15000 H v HHH +
E 11
<
w
- | T
S 10000 =
0
3 T
&

5000
80 -40 .20 -0 m 20 40
OUTSIDE AIR TEMP. — °C B
SINGLE-ENGINE SERVICE CEILING
Figure 5-23
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Figure 5-25
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PA-31-350

|||||||||||||||||||||||||||||||||||||||

GEAR AND FLAPS AETRACTED - COWL FLAPS CLOSED
.., 7000 LBS - STANDARD DAY
!!!IIIIIILIT!iI]li!!!llll!!lll!!!ll

Example:

Pressure akitude: 7000 ft.

BHP (Best Power) 230

True airspeed: 179 knots

NOTE
Refer to Fig. 5-39 for Power Setting
Table.

24000
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Egy LLUT
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PRESSURE ALTITUDE - FT.

T TS
IH EBRSEN NSNS

F & ]
rur. | | T
1 4] 1

250 170 190 210 230 280
TRUE AIRSPEED - KTS.

TRUE AIRSPEED VS. PRESSURE ALTITUDE (7000 LBS.)
Figure 5-27
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SECTION S
PERFORMANCE

PA-31-350

.........

TRUE AIRSPEED VS. PRESSURE ’A’L‘ﬁTpDE

GEAR AND FLAPS RETRACTED
COWL FLAPS CLOSED
6400 LBS.
STANDARD DAY
T
1 1
\r 1
HH Example: "
F Pressure altitude: 7000 #t. REFER TO FIGURE 5-39 FOR
EE BHP {Best Econormy). 230 POWER SETTING TABLE.
[H  True airspeed: 179 knots
s
a
¢
> 1
= -} 8
oz & SOTHES,
gz T -?#‘7
Se CY inians
(o & g ’"a.°
55 $30is
o LA
24000 sg Yy
i5 38
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TRUE AIRSPEED - KTS.

TRUE AIRSPEED VS, PRESSURE ALTITUDE (6400 LBS.)

Figure 5-29
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PA-31-350
TRUE AIRSPEED VS. PRESSURE ALTITUDE

GEAR AND FLAPS RETRACTED
COWL FLAPS CLOSED
6800 LBS.
STANDARD DAY
REFER TOFTGOI.‘:EIB 389 FOR
[ Example: -
F Pressure altitude: 7000 ft. A,
[ BHP {Best Economy): 230
L True airspeed: 182 knots T
L34
a.
S5
5 faf T
a
y i
24000 E E va"-‘ ‘g' F
i3 LES
20000 =2 S
K
w
g 15000
-]
<
w .
£ 10000
@ ]
a =y 4 mwa
€ sym
2000 P
SEA LEVEL U '
180 170, 190 210 230
TRUE AIRSPEED - KTS.
TRUE AIRSPEED VS. PRESSURE ALTITUDE (5800 LBS.)
Figure 5-31
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CRUISE PERFORMANCE - 260 BHP - 2400 RPM (Approx. 75%)
Figure 5-37
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PIPER AIRCRAFT CORPORATION
PA-31-350, CHIEFTAIN

SECTION 5
PERFORMANCE

LEANING - MAXIMUM NORMAL OPERATING POWER -2400 RPM

LIMITS - DO NOT EXCEED

Alt. MP FF EGT CHT
SL 40.0 30 1500 475
8,000 40.0 30 1500 475
10,000 40.0 30 1500 475
12,000 40.0 30 1500 475
14,000 40.0 30 1500 475
16,000 40.0 30 1500 475
18,000 40.0 30 1500 473
18,700 40.0 30 1500 475
20,000 377 1500 475
22,000 343 1500 475
24,000 31.0 1500 475

Note that a minimum fuel flow of 30 GPH must be maintained
through 18,700 feet, then EGT limit can be used as a guide for
leaning which should result in less than 30 GPH fuel flow.

LEANING - MAXIMUM NORMAL OPERATING POWER - 2400 RPM

Figure 5-41

ISSUED: SEPTEMBER 14, 1979

REVISED: JANUARY 29, 1980
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SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-31-350, CHIEFTAIN

PA-31-350

RANGE PROFILE
STANDARD DAY
WEIGHT 7000 LBS.
FUEL LO. 182 GAL. USABLE
NOTE: CHART ASSUMES
1. FIVE MINUTES FUEL CONSUMPTION AT TAKEOFF POWER,
2. CLIMP AT MCP.
3. CRUISE AT STATED POWER SETTING AND MIXTURE.
4. DESCEND AT 130 KIAS AND 500 FPM, BEST ECONOMY MIXTURE, POWER AS
REQUIRED TO MAINTAIN RATE OF DESCENT AND AIRSPEED.
&. 45 MINUTES RESERVE AT CRUISE ALTITUDE AT 198 BHP, BEST ECONOMY
MIXTURE
e e
e e T e
= ——— BEST ECONOMY MIXTURE ]
BEST POWER MIXTURE ]
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E 18000 f 1
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{ZERO WIND)
RANGE PROFILE
Figure 5-43
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-31-350, CHIEFTAIN PERFORMANCE

PA-31-350

....................................... T
ENDURANCE PROFILE [
STANDARD DAY
WEIGHT 7000 LBS.
...... FUEL LOAD 182 GAL. USABLE
FHHENOTE: CHART ASSUMES T
F4. FIVE MINUTES FUEL CONSUMPTION AT TAKEOFF POWER. 1
[2. CLIMB AT MCP, H
F3. CRUISE AT STATED POWER SETTING AND MIXTURE. H
F4. DESCEND AT 130 KIAS AND 500 FPM, BEST ECONOMY MIXTURE, POWER
[ AS REQUIRED 7O MAINTAIN RATE OF DESCENT AND AIRSPEED. H
F 6. 45 MINUTES RESERVE AT CRUISE ALTITUDE AT 195 BHP, BEST ECONOMY
[ MIXTURE. H
4 !IIIIlllllIl[[llllIIJll |
H e
—— —— BEST ECONOMY MIXTURE
BEST POWER MIXTURE
20000 H
i
t 1
' 18000
]
[
=
™
< 10000
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[ O 1T (] nfN 1
2 aH °E; ZE3 ]
w =
E 6000 § [Tl § o~
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o i
2 3 4 3 [ 7 8
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ENDURANCE PROFILE
Figure 5-45
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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PA-31-350, CHIEFTAIN

PERFORMANCE
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PIPER AIRCRAFT CORPORATION SECTION 5

PA-31-350, CHIEFTAIN PERFORMANCE
; HOLDING TIME
195 BHP
LEANED TO BEST ECONOMY
......... 2200 RPM
NOTE: Al nﬂuc.:sll.lel llnglnI AI.L‘II'EPIJJPERA‘II'LII;ES AND ALTITUDES
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oo 1T zw Ll l‘m m soo 1000
Examples:
FUEL REQUIRED - LBS. 1, Fuel available for hokling: 260 Ibs.
Holding time: 1:33 hours
2. Required holding time: 46 min.
Fuel required: 120 Ibs. )
HOLDING TIME
Figure 5-49
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PIPER AIRCRAFT CORPORATION
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PIPER AIRCRAFT CORPORATION
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SHORT FIELD LANDING DISTANCE OVER 50 FEET
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

SECTION 6
WEIGHT AND BALANCE

6.1 GENERAL

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

Misloading carries consequences for any aircraft. An overloaded air-
plane wiil not take off, climb or cruise as well as a properly loaded one. The
heavier the airplane is loaded, the less climb performance it will have.

Center of gravity is a determining factor in flight characteristics, If the
C.G. is too far forward in any airplane, it may be difficult to rotate for
takeoff or landing. If the C.G. is too far aft, the airplane may rotate
prematurely on takeoff or tend to pitch up during climb. Longitudinal
stability will be reduced. This can lead to inadvertent stalls and even spins:
and spin recovery becomes more difficult as the center of gravity moves aft of
the approved limit.

A properly loaded airplane, however, will perform as intended. Before
the airplane is licensed, it is weighed, and a basic empty weight and C.G. |
location is computed (basic empty weight consists of the standard empty
weight of the airplane plus the optional equipment). Using the basic empty
weight and C.G. location, the pilot can easily determine the weight and C.G.
position for the loaded zirplane by computing the total weight and moment
and then determining whether they are within the approved envelope.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 6-1



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

The basic empty weight and C.G. location are recorded in the Weight
and Balance Data Form (Figure 6-7) and the Weight and Balance Record
(Figure 6-9). The current values should always be used. Whenever new
equipment is added or any modification work is done, the mechanic
responsible for the work is required to compute a new basic empty weight
and C.G. position and to write these in the Aircraft Log Book and the
Weight and Balance Record. The owner should make sure that it is done.

A weight and balance calculation is necessary in determining how much
fuel or baggage can be loaded so as to keep within allowable limits. Check
calculations prior to adding fuel to insure against improper loading.

The following pages are forms used in weighing an airplane in
production and in computing basic empty weight, C.G. position, and useful
load. Note that the useful load includes usable fuel, baggage, cargo and
passengers. Following this is the method for computing takeoff weight and
C.G.

6.3 AIRPLANE WEIGHING PROCEDURES

At the time of licensing, Piper Aircraft Corporation provides each
airplane with the basic empty weight and center of gravity location. This
data is supplied by Figure 6-7.

The removal or addition of equipment or airplane modifications can
affect the basic empty weight and center of gravity. The following is a
weighing procedure to determine this basic empty weight and center of
gravity location:

(a) Preparation

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

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

(3) Defuel airplane. Then open all fuel drains until all remain-
ing fuel is drained. Operate engine on each tank until all
undrainable fuel is used and engine stops.

(4) Fill to full capacity with oil and operating fluids.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-2 REVISED: SEPTEMBER 17, 1982



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

(5) Place pilot and copilot seats in a center position on the seat
tracks. Put flaps in the fully retracted position and all control
surfaces in the neutral position. Tow bar should be in the
proper location and all entrance and baggage doors closed.

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

(b) Leveling

(1) With airplane on scales, block main gear oleo pistons in the
fully extended position.

(2) Level airplane (refer to Figure 6-3) deflating nose wheel tire,
to center bubble on level.

(c) Weighing Airplane

With the airplane level and brakes released, record the weight
shown on each scale. Deduct the tare, if any, from each reading.

AIRPLANE AS WEIGHED
(Including full oil and operating fluids but no fuel)

Scale Net
Scale Position and Symbol Reading Tare Weight

Nose Wheel (N)
Right Main Wheel (R)

Left Main Wheel (L)

Weight (as Weighed) (T) - —_—

WEIGHING FORM
Figure 6-1

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

(d) Center of Gravity

(1) The following geometry applies to the PA-31-350 airplane .
when it is level. Refer to Leveling paragraph 6.3 (b).

(o)~ - -
17 A 4
—{ fe15
127.6" LEVELING PROVISIONS
LONGITUDINAL - RIGHT SIDE OF FUSELAGE
STATIONS 57.00 AND 15.00
LATERAL - LEVEL ACROSS TWO CENTER
SEAT RAILS.
LEVELING DIAGRAM
Figure 6-3
(2) C.G. Arm of airplane as weighed =
(137 +15)-(127.6) (N) =
T Py
Inches Aft of Datum
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

(e) Basic Empty Weight

Arm
Weight x (Inches Aft = Moment
Item {Lbs) of Datum)  (In-Lbs)
Weight (as Weighed)
Unusable Fuel (Inbd.) (6 gal.) 36 126.8 4565
Unusable Fuel (Qutbd) (4 galy 24 148 3552
. -
Basic Empty Weight o l '
BASIC EMPTY WEIGHT
Figure 6-5

6.5 WEIGHT AND BALANCE DATA RECORD

The Basic Empty Weight, Center of Gravity Location and Useful Load
listed in Figure 6-7 are for the airplane as licensed at the factory. These
figures apply only to the specific airplane serial number and registration
number shown.

The basic empty weight of the airplane as licensed at the factory has
been entered in the Weight and Balance Record (Figure 6-9). This form is
provided to present the current status of the airplane basic empty weight and
a complete history of previous modifications. Any change to the per-
manently installed equipment or modification which affects weight or
moment must be entered in the Weight and Balance Record and Equipment
List.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 6-5
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WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

MODEL PA-31-350, CHIEFTAIN

Airplane Serial Number

Registration Number

Date
AIRPLANE BASIC EMPTY WEIGHT
C.G. Arm
Weight x (Inches Aft =Moment
Item {Lbs) of Datum)  (In-Lbs)
Standard Empty Weight*

Optional Equipment (if applicable)

Basic Empty Weight

*The standard empty weight includes full oil capacity, fult operating fluids
and 10 gallens of unusable fuel.
AIRPLANE USEFUL LOAD — NORMAL CATEGORY OPERATION
{Max. Ramp Weight) - (Basic Empty Weight) = Useful Load
(7045 1bs.) - ( lbs.y = 1bs.
THIS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE
FOR THE AIRPLANE AS LICENSED AT THE FACTORY. REFER

TO APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS
HAVE BEEN MADE.

WEIGHT AND BALANCE DATA FORM
Figure 6-7

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-6 REVISED: SEPTEMBER 17, 1982
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PA-31-350, CHIEFTAIN WEIGHT AND BALANCE
=
2= [T
IR
2 | wE | =
E |8
Z | E &
o |2 E| S _’;
S ekl g
n- S
5
2=
o=
& =
= s
=
A
Z| & <=
sl 2
g —_
B xS
[}
[+
(-) praoway
(+) pappv
9
Q
£
< g
5 S &
L [ B ]
E 2 8
5 &= |
z 5 o Q
= § ° | g
5 A ]
“ ">
«
o]
v
e "ON W]
<
I
WEIGHT AND BALANCE RECORD
Figure 6-9
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Moment
/100

Running Basic
Empty Weight

Page Number
Wt
{Lb.)

Moment
/100

Weight Change
Arm
(In.}

~

S <
22

Registration Number

(-) peaowoy
(+) POPPV

Description of Article
or Modification

Serial Number

"ON W]

PA-31-350

Date

WEIGHT AND BALANCE RECORD (cont)
Figure 6-9 (cont)

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-8



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-356, CHIEFTAIN WEIGHT AND BALANCE

6.7 GENERAL LOADING RECOMMENDATIONS

EXECUTIVE CONFIGURATION (8 SEAT)

(a)
(b)

(©)

{d)

(e)

Load occupants from front to rear progressively.

When carrying from 1 to 6 occupants, load rear baggage
compartment first.

When carrying more than 6 occupants, fuel and/or baggage may
have to be reduced.

When carrying 7 occupants, load front and rear baggage
compartinents equally.

When carrying 8 occupants, load front baggage compartments
first and locate heaviest occupants forward. Forward baggage may
be required to bring the loaded airplane’s C.G. within allowable
limits.

NOTE

These general loading recommendations
suggest normal proper loading procedures. The
charts, graphs, instructions, and plotter should
be checked to assure that the airplane is within
the allowable weight vs. center of gravity
envelope.

COMMUTER CONFIGURATION (10 SEAT)

(a)
(b)

(c)

{d)

Load occupants from front to rear progressively.

When carrying from 1 to 7 occupants, load rear baggage
compartment first.

When carrying more than 6 occupants, fuel and/or baggage may
have to be reduced.

When carrying 8 or 9 occupants, load front and rear baggage
compartments equally.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

(e)

When carrying 10 occupants, load front baggage compartment
first and locate heaviest occupants forward. Forward baggage may
be required to bring the loaded airplane’s C.G. within allowable
limits.

NOTE

These general loading recommendations
suggest normal proper loading procedures. The
charts, graphs, instructions, and plotter should
be checked to assure that the airplane is within
the allowable weight vs. center of gravity
envelope.

6.9 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

(a)
(b)
©
(d)

(e)

(f)

Add the weight of all items to be loaded to the Basic Empty
Weight.

Use the Loading Chart (Figure 6-17} to determine the moment of
all itemns to be carried in the airplane.

Add the moment of all items to be loaded to the Basic Empty
Weight moment.

Divide the total moment by the total weight to determine the C.G.
location.

By using the figures of item (a) and item (d} (above), locate a point
on the Weight, Moment and C.G. Limits graph (Figure 6-19). If
the point falls within the C.G. envelope, the loading meets the
weight and balance requirements.

Location of the point on the Weight, Moment, and C.G. Limits
graph indicates whether the airplane is slightly nose heavy or
slightly tail heavy and can assist in setting pitch trim for takeoff.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT
OWNER TO INSURE THAT THE AIRPLANE IS LOADED
PROPERLY. THE CHARTS, GRAPHS, INSTRUCTIONS, AND
PLOTTER SHOULD BE CHECKED TO ASSURE THAT THE
AIRPLANE IS WITHIN THE ALLOWABLE WEIGHT VS. CENTER
OF GRAVITY ENVELOPE.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 6

PA-31-350, CHIEFTAIN WEIGHT AND BALANCE
ITEM WT. LBS. ARM-IN. MOMENT

Basic Airplane  |4({8|3|6 6i0|0|3(2(6
Revised Airplane
Pilot’s Seat 1\7(5 95.0 16625
Copilot’s Seat 1i6|0 95.0 1512(0(0
Seat No. 3 1|14(0! 132/137 (Reversed) 1(8(4|8/0
Seat No. 4 1i6/0| 132/137 (Reversedy 2/1{1(2|0
Seat No. 5 195.0
Seat No. 6 195.0
Seat No. 7 2290
Seat No. 8 242.0
Fwd. Baggage 510 15.0 91510
Rear Baggage 1{5|0 255.0 318(2|5/0
Rt. Nac. Baggage]
Forward Half 5(0 145.0 72|50
Rt. Nac. Baggage
Rear Half 5|0 192.0 96010
L:. Nac. Baggage
Forward Half 5(0 145.0 7(2(5(0
Lt. Nac. Baggage
Rear Half 50 192.0 9(6(0/0
Inbd. Fuel 636 126.8 8(0(6|4])5
Outbd. Fuel 4|5|6 148.0 6:7|4(8(8
Other

Total Wt. 619(6|3 Total Moment 892|784

C.G. Location for Take-off 128.2 from Figure 6-19

SAMPLE LOADING PROBLEM
Figure 6-11
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208

REVISED: SEPTEMBER 16, 1980 6-11



SECTION § PIPER AIRCRAFT CORPORATION

WEIGHT AND BALANCE PA-31-350, CHIEFTAIN
ITEM WT. LBS. ARM-IN. MOMENT
Basic Airpiane
Revised Airplane
Pilot’s Seat 85.0
Copilot’s Seat 95.0
Seat No. 3 132/137 (Reversed)
Seat No. 4 132/137 (Reversed)
Seat No. 5 195.0
Seat No. 6 195.0
Seat No. 7 2290
Seat No. 8 242.0
Fwd. Baggage 19.0
Rear Baggage 255.0
Rt. Nac. Baggage
Forward Half 145.0
Rt. Nac. Baggage
Rear Half 192.0
Lt. Nac. Baggage
Forward Half 1450
Lt. Nac. Baggage
Rear Half 192.0
Inbd. Fuel 126.8
Outbd. Fuel 148.0
Other
Total Wt. Total Moment

C.G. Location for Take-off

WORK SHEET - EXECUTIVE LOADING
Figure 6-13

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-12 REVISED: JANUARY 29, 1980



PIPER AIRCRAFT CORPORATION SECTION 6

PA-31-350, CHIEFTAIN WEIGHT AND BALANCE
ITEM WT. LBS. ARM-IN. MOMENT

Basic Airplane
Revised Airplane
Pilot’s Seat 95.0
Copilot’s Seat 95.0
Seat No. 3 132
Seat No. 4 132
Seat No. 5 163.5
Seat No. 6 163.5
Seat No. 7 195.0
Seat No. 8 195.0
Seat No. 9 229.0
Seat No. 10 247.0
Fwd. Baggage 19.0
Rear Baggage 255.0
Rt. Nac. Baggage
Forward Half 145.0
Rt. Nac. Baggage
Rear Half 192.0
Lt. Nac. Baggage
Forward Half 145.0
Li. Nac. Baggage
Rear Half 192.0
Inbd. Fuel 126.8
Outbd. Fuel 148.0
Other

Total Wt. Total Moment

C.G. Location for Take-off

WORK SHEET - EXECUTIVE LOADING
Figure 6-15

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
6-13
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SECTION 6 PIPER AIRCRAFT CORPORATION

WEIGHT AND BALANCE PA-31-350, CHIEFTAIN
BAGGAGE
Fwd Baggage | Rear Baggage | Nacelle Bag. | Nacelle Bag.
Fwd Half Rear Half
Arm 19 Arm 255 Arm 145 Arm 192
Weight Moment/ 100
10 2 26 15 19
20 4 51 29 38
30 6 77 44 58
40 8 102 58 77
50 10 128 73 96
60 11 153 87 115
70 13 179 102 134
20 15 204 116 154
90 17 230 131 173
100 19 255 145 192
110 21 281 160 211
120 23 306 174 230
130 25 332 189 250
140 27 357 203 269
150 29 383 218 288
160 30 408 — —
170 32 434 - —
180 34 459 — —
190 36 485 — —
200 38 510 — —
LOADING CHART ({cont)
Figure 6-17 {(cont)
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION

SECTION 6

PA-31-350, CHIEFTAIN WEIGHT AND BALANCE
FUEL
Weight Inboard Tanks Outboard Tanks
Gallons Lbs. Arm =126.8 Arm - 148.0
Moment / 100

5 30 38 44
10 60 76 89
15 90 114 133
20 120 152 178
25 150 190 222
30 180 228 266
35 210 266 311
40 240 304 355
45 270 342 400
50 300 380 444
35 330 418 4388
60 360 456 533
65 390 495 577
70 420 333 622
75 450 571 666
76 456 — 675
80 480 609 —
85 510 647 —
90 540 685 —
95 570 723 —
100 600 761 —
105 630 799 —
106 636 806 —

3 gals. unusable fuel in each inboard tank and 2.0 gals. unusable fuel in each
outboard tank included in basic weight (60.0 1bs., 8117 in. lbs. total)

LOADING CHART (cont)

Figure 6-17 (cont)

ISSUED: SEPTEMBER 14, 1979

REPORT: LK-1208
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

6.11 WEIGHT AND BALANCE VISUAL PLOTTER

The Weight and Balance Visual Plotter furnished with this airplane is
a weight and center of gravity computing device.

The face of the plotter displays the slots used for plotting and the
graphic center of gravity envelope. On the back of the plotter are printed
instructions for use and general loading recommendations. The center of
gravity envelope on the face shows all allowable moment conditions between
4000 and 7000 pounds, with the limits outlined in red.

The “Basic Empty Weight and Center of Gravity” location is taken from
the Weight and Balance Form (Figure 6-7), the Weight and Balance Record
(Figure 6-9) or the latest FAA major repair or alteration form.

CAUTION

It is the responsibility of the owner and pilot to
ascertain that the airplane always remains
within the allowable weight vs. center of
gravity envelope while in flight.

6.13 INSTRUCTION FOR USING PLOTTER

(a) Locate point on plotter face corresponding to the “Basic Empty
Weight” and “C.G.” location.

(b) Zero the “OCCUPANTS, 1ST & 2ND” slot over the “Basic Empty
Weight” point; establish new point at weight corresponding to
occupants weight.

(¢} For 3RD & 4TH SEATS, repeat step (b) from point 2 (NOTE: Use
correct plotter side for EXECUTIVE or COMMUTER seating
configuration).

(d) For 5TH & 6TH SEATS, repeat (c) from point 3.

(e) For 7TH SEAT, repeat step (d) from point 4.

(f) For 8TH SEAT, repeat step (e) from point 5.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 6-19



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

(g) Zero the “FRONT BAGGAGE?” slot over point 6; establish new
point at weight corresponding to front baggage weight.

(h) For “REAR BAGGAGE" repeat step (g) from point 7.

(i) For “NACELLE LOCKER BAGGAGE” zero “NAC LOCKER
REAR” slot over point 8; establish new point “R” corresponding
to the total baggage weight in the rear half of both lockers.

Zero “NAC LOCKER FWD” slot over point “R”; establish new
point “F” corresponding to the total baggage weight in the forward
half of both lockers.

(j) Zero the “INBOARD FUEL” slot over point “F”; establish new
point at fuel quantity desired.

(k) For “OUTBOARD FUEL" repeat step (j) from point 10.
NOTES

Should the fuel slot leave the “C.G. Envelope”
(outlined in red) between 126 and 135 inches,
the fuel indicated at the exit point is maximum
allowable.

Should the fuel slot leave the “C.G. Envelope”
other than between 126 and 135 inches, the
baggage or passenger load should be
redistributed forward or aft as required, to
allow a higher load.

SEATING CONFIGURATION:
48] EXECUTIVE configuration:
1ST & 2ND SEATS forward facing
3RD & 4TH SEATS aft facing
5TH thru 8TH SEATS forward facing
2 COMMUTER configuration:
1ST thru 10TH SEATS forward facing

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-20



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

- MODEL PA-21.350
N
- WEIGHT AND BALANCE -
PIPER VISUAL PLOTTER

IT IS THE RESPONSIBILITY OF THE OWNER AND PILDT TO ASCEATAIN THAT THE
AIRPLANE ALWAYS REMAINS WITHIN THE ALLOWABLE WEIGHT VS. CENTER OF
GRAYITY ENVELOPE WHILE IN FLIGHT.
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Figure 6-21
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

6.15 CARGO LOADING

An optional cargo door facilitates loading by providing an opening .
45 inches in width and a minimum 31 inches in height. To aid loading
computations a cargo loading chart and a cargo loading placard are
provided. The loading chart is located in the Weight and Balance Section
of this manual and the cargo placard is located on the aft baggage compart-
| ment bulkhead interior panel. The chart has station line references which
define the cargo areas and also aid in measuring the arm of the load.

Usually the C.G. of an object is at the center of the object except with
unusually shaped objects, in which case the C.G. is near its greatest mass. If
you are loading a number of items, which weigh the same, the C.G. of all the
items can be measured at the center of the load. Items of unequal weight
should be figured separately. Weight and C.G. computations should be
calculated before actual loading. Also compute load weight and C.G.; then
compute fuel weight and total C.G. because it is possible in certain instances
to have the C.G. move aft of the allowable aft C.G. while burning off fuel.

The procedure for computing total weight and c.g. location is the same

| as that for passenger occupancy. If the airplane is licensed with the cargo
barriers and restraining equipment installed, the basic airplane will include
the weights and arms of these items. If this equipment is installed later, the
basic airplane shall be revised to take into account the equipment removed
and added. Weights and arms of these items are listed in the Equipment List.

The Cargo Loading Work Sheet is used in a similar manner as in the
previous example. It is the pilot’s responsibility to determine the actual
arms of items loaded in a given area.

The aircraft has a placard installed on the aft bulkhead interior panel.
The cargo loading placard states the maximum weight and floor loadings
permissible. In addition the barriers and restraining equipment are limited as
follows:

(a) Cargo barriers - Maximum restraining capacity of 2,000 Ibs. at 19
in c.g. height of cargo.

(b) Cargo net - Maximum restraining capacity of 1,600 Ibs, at 24 in c.g.
height of cargo. This capacity is increased to 2,000 lbs, at 19in c.g. ==
height when used with cargo barriers.

(c) Cargo straps - Maximum restraining capacity of 150 Ibs. at 12 in.
c.g. height of cargo.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
6-22 REVISED: SEPTEMBER 17, 1982



PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

(d) Baggage tic down rings attached to seat tracks - maximum
restraining capacity of 200 lbs. each.

{e) Baggage tie down rings attached to Wedjit plates - maximum tie
down capacity of 200 lbs. each.

If the airplane is licensed with passenger seats installed, some or all |
of them may be removed for cargo usage.

When seats are removed for cargo stowage, the Basic Empty Weight
and corresponding C.G. must be corrected prior to determination of the
loading schedule. The weights and arms for these seats are listed in the
Equipment List.

Generally when loading, the heavier items should be loaded in sections
B & C first and the lighter items in sections D & E.

NOTE

When loading heavy items it is recommended
to install a post under the tail skid to prevent
the tail from settling while loading. The parking
brakes should also be set.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 6-23



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

&

BAGGAGETIE

i g
DOWN BOLTS.
%)

=
173.139
MAXIMUM CAPACITY

FLOOR LOAD ALLOWABLE
LBS/SQ FT LBS

A 100 200
200 400
200 1800 2000
200 900
100 200
10 150 EACH

-

AREA

TOTAL

nimlog(o|w

MAXIMUM TIEDOWN CAPACITY

PER FOOT OF TRACK 200 L8BS
PER TRACK 900 LBS
PER TIE DOWN RING 200 LBS

CARGO MUST BE LOADED WITHIN THE WEIGHT
AND BALANCE LIMITS OF THIS AIRCRAFT

CARGO LOADING CHART
Figure 6-23

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-31-350, CHIEFTAIN WEIGHT AND BALANCE

The forward baggage compartment will probably have to be loaded in
order to utilize sections D & E. The empty weight of the aircraft does not
include the cargo barriers, pads, tie-down rings and straps and cargo nets.
However, the above items were included in the empty aircraft weight and
C.G. in the following example.

EXAMPLE:

Weight X Arm = Moment
A/C Empty Weight 4316 122.5 528,710
Pilot 175 95 16,625
Load Section A 200 19 3,800
Load Section B 400 131.5 52,600
Load Section C - 400 164.0 65,600
Load Section C 200 174.0 34,800
Load Section D 400 218.0 87,200
TOTAL 6091 789,335

Moment + Weight = C.G.

789,335 + 6091 = 129.6"
Inboard Fuel 106 gal 636 80,600
Outboard Fuel 45.5 gal 273 40,404

7000 910,339

910,339 + 7000 = 130.0”

In the above example the aircraft C.G. falls within the limits (both C.G.
and weight).

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 6-25



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-31-350, CHIEFTAIN

NOTE
Cargo Barriers & Restraining Equipment is
included in basic or revised airplane weight

and arm.
ITEM WT. LBS. ARM-IN. MOMENT
Basic Airplane
Revised Airplane
Pilot’s Seat 65.0
Copilot’s Seat 95.0
Area A 2.0 to 35.0*
Area B 123.0 to 140.0*
Area C 140.0 to 192.0%
Area D 192.0 to 244.0%*
AreaE 2440 to 274.0*
Area F 121.0 (135 w/air
Rt. Locker Fwd. cond) to 174.6*
AreaF
Rt. Locker Rear 174.0 to 210.0*
Area F
Left Locker Fwd. 121.0 to 174.0%
Area F '
Left Locker Rear 174.0 to 210.0*
Inbd. Fuel 126.8
Outbd. Fuel 148.0
Other
Total Wt. Total Moment

C.G. Location for Take-off

*Pilot’s responsibility to determine actual arm of item loaded. See Figure
6-23 for locations of loading areas,

WORK SHEET - CARGO LOADING
Figure 6-25
REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-31-350, CHIEFTAIN DESCRIPTION & OPERATION

SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Chieftain is a twin-engine, retractable landing gear, multi-purpose
aircraft. It has a large cabin area that can be converted from a commuter
cabin to a cargo or executive interior. The many options and cabin
arrangements available allow the aircraft to be suited to the individual needs
of the owner.

7.3 AIRFRAME

Aluminum construction is used throughout the primary structure,
except for steel engine mounts and miscellaneous parts. Fiberglass and
thermoplastic are used extensively for nonstructural parts. The airframe has
been designed to meet the applicable Federal Government load factors.

The fuselage is a conventional, semi-monocoque structure. It has an
entrance door, emergency exit, baggage doors and miscellaneous access
panels.

For ease of entry and exit, a large, two piece cabin entrance door is
provided on the left side of the fuselage, just aft of the wing. The door
separates in the middle with the upper half, which incorporates the aft
rectangular side window, swinging upward and the lower half, which houses
the cabin entrance steps, swinging downward. To open the door from the
outside, push on the upper portion of the door handle and pull upward on
the lower portion of the handle. With the lock mechanism now released,
lower the bottom half of the door and pull out the steps. (Later models are
equipped with an automatic step extender.) On earlier models, raise the
upper half of the door until it locks. The door is closed from the outside by
pushing upward on the knurled cylinder on the upper door support and
lowering the upper half of the door. On later medels, pull the upper half out-
ward a few inches and release it. From this position the gas spring support
will push the door fully open and support it in the open position. To close,

* ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 7-1
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pull the upper door down and push it into the closed position. Next, raise the
lower half of the door, making sure the door support cords do net catch in
the door frame, and push in on the door halves and the door handle until the
door is securely latched. As a safety feature, a locking bolt is attached to the
inside of the upper half of the entrance door. When the door is closed from
within the cabin, the bolt is moved to the right across the metal strike plate
attachment on the door frame. This feature provides added protection in the
event the cabin door should uniatch during flight due to improper latching.
To open the door from the inside, pull the bolt to the left, push in and hold
the lock button (adjacent to the door handle, Figure 7-1), pull the bandle,
lower the bottom half of the door and lower the steps. (Later models are
equipped with an automatic step extender.) On earlier models, raise the
upper half to the locked position. On later models, push the upper half out-
ward a few inches and release it. The gas spring support will push the door
fully open. Closing the door from the inside is performed similarly to the out-
side closing procedure. The door should be checked to insure proper locking
by trying to pull the handle to the open position without pushing the lock
button and checking that the belt has been properly attached,

An emergency exit is located in the right forward side of the fuselage.
The 23 x 30 inch exit is an integral part of the third window from the front, on
the right side. To open, remove the plexiglas window located to the rear of
the emergency exit window, pull the handle and push the window out (Figure
7-3). ‘

A large two-piece windshield and six windows along each side of the
fuselage give excellent visibility to the pilot and passengers. The five forward
side windows are of double pane construction to reduce window fogging.

Storm windows are provided for the pilot and copilot in the side
windows. To open, turn handle and pull inward.

The fuselage also incorporates sufficient access panels and inspection
plates to aid inspections and equipment repair.

The wing is an all-metal, cantilever, semi-monocoque structure. Each
wing panel incorporates an I-beam main spar that extends into the fuselage.
The two spars are bolted together with high strength butt plates giving, in
effect, a continuous main spar. There is also a full length rear spar and a
short front spar. All of the spars are structurally attached to the side of
the fuselage.

The wing tips are made of fiberglass and are removable for repair or
replacement. Two bladder fuel cells are mounted in each wing panel. Wheel
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wells in each wing panel store the main gear when retracted. Wheel well
doors completely enclose the gear when retracted. Access openings are
provided to aid in inspecting and servicing components in the wing. A
portion of the leading edge, inboard of the nacelle, is removable for access to
and inspection of the wires and lines in the leading edge.

Ailerons are all metal and are fully balanced for smooth control of the
aircraft,

Flaps are all metal and are actuated by an electric motor located under
the cabin floor. The flap is connected to a screw transmission, which is
actuated by a flexible shaft connected to the electric motor.

The engine nacelles are an integral part of the wing. They provide
structure for mounting the engines and also added baggage area accessibie
from the rear of the nacelle.

The empennage consists of a vertical fin, a rudder, a horizontal
stabilizer and elevators. They utilize an aluminum cantilever structure with
fiberglass tips. The rudder and elevators both have trim tabs. The elevator
tab also serves as an anti-servo tab.

7.5 ENGINES AND ACCESSORIES

The Chieftain is powered with turbocharged Avco Lycoming TTO-540-J
and LTIO-540-] series engines. The left engine rotates clockwise, and the
right engine rotates counterclockwise as viewed from the pilot seat. The six-
cylinder engines develop 350 HP each at 2575 RPM. They are equipped with
geared starters, single-drive dual magnetos, 28-volt 70-amp alternators,
shielded ignition, turbochargers, hydraulic pumps, oil filters, oil coolers,
pneumatic pressure pumps and three-bladed propellers. Recommended
overhaul is at 1600 hours. This time is based on Avco Lycoming service
experience. From time to time Lycoming revises the recommended overhaul
period through a Service Instruction. The pilot should check with his dealer
for the latest overhaul period on his engines plus any additional Lycoming
Service information. Operation beyond the recommended overhaul period
is at the discretion of the operator,

The turbocharger is designed to increase the power output and
efficiency of the engine by supplying compressed air to the engine intake
manifold. This allows the engines to operate at peak power at a much higher
altitude than normally aspirated engines. The power to drive the
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turbocharger is extracted from energy in the exhaust gases. The exhaust
gases are ducted through the turbine and then directed overboard at the
bottom of the nacelles in the area of the cowl flaps.

The fuel injection system is based on the principle of measuring engine
air consumption by use of a venturi tube and using the airflow forces there-
from to control fuel flow to the engines. Fuel distribution to the individual
cylinders is obtained by the use of a fuel flow divider and air bleed nozzles.
Kdle cut-offs are incorporated in the injectors and should always be used to
stop the engines. This is accomplished by pulling the mixture control levers
to the rearmost position.

An automatic alternate air induction system is provided for each
engine. Should the induction air filters become obstructed by ice or other
causes, the induction air doors will open automatically to provide air to the
engine.

As a backup to the automatic system there are two manual alternate air
controls. These are located to the right of the control pedestal and may be
used by the pilot to select air, independent of the automatic feature. Since
alternate air bypasses the air filter, alternate air should never be used during
ground operation,.

The cowl flaps, located on the bottom of the engine nacelles, are
electrically operated by switches located on the bottom of the engine control
quadrant. Cowl flaps should be positioned to maintain temperatures within
the normal operating range. Remote indicating gauges located next to the
switches give the pilot a visual indication of cowl flap position.

The engines of the airplane are equipped with doors on the induction
housings; in the event of a turbocharger compressor failure, the engine
will automatically revert to normally aspirated air. Under these conditions
approximately 75% of normal rated power or 235 HP will be available at sea

level.

The engine mounts are of steel tube construction and incorporate
vibration-absorbing dynafocal mounts. The engine cowls are cantilever
structures and are attached at the fire wall. The cowlings are made of a
combination of fiberglass and metal. The top cowl is quickly removable by
means of quick-release fasteners. The cowl flap must be disconnected before
removing the lower cowl.
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Qil coolers are attached to the engine mounts on the lower left side and
below the engine. The engine incorporates a thermostat control bypass
that aids in protecting the oil cooler during cool weather engine starts. The
valve allows the oil to bypass the cooler when the oil is cold.

In order to obtain maximum engine efficiency and time between
overhauls, the pilot should read and follow the procedures recommended by
the Avco-Lycoming Operator’s Manual for this engine.

7.7 PROPELLERS

The propellers are Hartzell, three-blade, constant speed, controllable
pitch and full feathering. They are controlled by a propeller governor
mounted on each engine. The governor is controlled by the corresponding
propeller centrol in the pedestal.

A combination of nitrogen or air pressure, a spring, blade counter-
weights and governor-regulated oil pressure is utilized to change the pitch of
the propeller blades. Nitrogen or air pressure is supplied from the
precharged propeller chamber. (Refer to Section 8 - Airplane Handling,
Servicing and Maintenance). The nitrogen or air pressure, spring and blade
counter-weight force is utilized to move the blades to the high pitch (de-
creased RPM) and feathered position, and the opposing governor-regulated
oil pressure moves the blades to the low pitch (increased RPM) position. As
the propeller control lever is moved forward, increasing the propeller RPM,
a valve in the propeller governor allows increased oil pressure to enter the
propeller hub and move the blades to the low pitch (increased RPM)
position. Moving the propeller control lever aft decreases the propeller
RPM as the propeller governor decreases the oil pressure to the hub, and the
nitrogen or air pressure, spring and blade counter-weights move the
propeller blades to the high pitch (decreased RPM)}) or, if selected, the
feathered position.
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7.9 FLIGHT CONTROL SYSTEM

The primary flight controls are conventional and are operated by dual
control wheels and rudder pedals. The control wheel operates the ailerons
and elevators. The rudder pedals actuate the rudder and nose wheel steering.
The toe brakes, which are an integral part of the pedals, operate the wheel
brakes. The ailerons and rudder are interconnected, through a spring
system, to reduce adverse yaw and the amount of coordination required in
normal turns. All flight control systems are operated by closed circuit cable
systems,

Secondary control is by aileron, elevator and rudder trim tabs. The
controls are located on the pedestal (Figure 7-7). The aileron trim wheel is
located below the power controls. Rotate the wheel clockwise for right wing
down and counterclockwise for left wing down. The elevator trim control
wheel is located on the Ieft side of the pedestal. Rotate the wheel forward for
nose down trim and aft for nose up trim. The rudder trim wheel is located
below the aileron trim control. Rotate the wheel to the right (counterclock-
wise) for nose right and left (clockwise) for nose left. Trim indicators for the
individual systems are located on the pedestal below the power controls The
trim indicators are operated electrically by a rheostat on the respective
control surface.

Wing flap position is controlled by a selector switch mounted on the
instrument panel immediately to the right of the control pedestal. The flap
position indicator is located to the right of the selectoer switch. An OFF
position on the flap position indicator is also provided to indicate zero (0)
voltage to the system. The selector switch provides for variable wing flap
positioning in as little as 2° increments from 0° to 40°. Detent positions are
provided at the most commonly used positions of 0°, 15°, and 40°. A wing
flap position change is made by moving the selector handle to any desired
position (marked on the swiich selector guard). The flaps will automatically
move to the selected position and indicator will display the actual flap
position. The flaps may be extended to 25° at airspeeds below 162 KIAS. 40°
flap extension is limited to airspeeds below 132 KIAS. The entire system is
electronically monitored for system component failures and will prevent an
asymmetric flap position greater than 5° differential.
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COWL FLAP SWITCHES

FUEL SYSTEM CONTROL PANEL

CONTROL PEDESTAL
Figure 7-7
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The basic electronic control system consists of an amplifier, three
rheostats, two power solenoids, and one motor. The motor is of a D.C.
permanent magnet type and extends or retracts the flaps through a pair of
flexible shafts attached to jackscrew, transmission assemblies located on
each wing flap.

The amplifier is the heart of the control system. It provides a regulated
voltage supply for the three external rheostats, circuit logic to analyze the
. system condition and position; provides commands to the power solenoids
to actuate the motor for extensions and retractions and contains its own
monitoring system to ascertain the condition of critical components,

The three rheostats feed back to the amplifier the signals necessary to
operate the system. One rheostat is located in the flap position selector and
one each is located so as to sense the positions of the right and left flaps
independently. The selector rheostat signals the amplifier, activating the
motor, which positions the flaps. The left flap rheostat controls flap position
in relation to the selector rheostat position and provides information to the
amplifier to drive the position indicator. The right flap rheostat must agree
with the left flap rheostat within 5° at all times or the system will shut down
and cannot be reactivated until the imbalance and/or the cause has been
corrected

| The system also incorporates a FLAP annunciator light that will illuminate
when an imbalance exists between the right and left wing flap rheostats or a
critical component of the amplifier has failed.

Before takeoff, the operation of the FLAFP annunciator may be checked by
pushing the test switch located adjacent to the flap position indicator.
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7.11 LANDING GEAR

The Chieftain is equipped with a hydraulically actuated, retractable
tricycle landing gear. The gear incorporates air-oil oleo struts. Gear doors
completely cover the gear when retracted. The nose gear doors and the
outboard doors on the main gear remain in the open position when the gear
is extended. The inboard main gear door, operated hydraulically, closes
when the main gear is fully extended or fully retracted.

The nose gear is steerable by use of the rudder pedals. The total nose
gear turning arc when steered with the rudder pedals is normally 40°.
However, a feature is incorporated which allows the nose gear to
temporarily disengage from the rudder pedal steering linkage, permitting the
gear to be turned an additional 20° in each direction during towing
operations, thus extending the turning arc to a full 80°. A spring-loaded cam
device will return the nose gear to within the center 40° arc, where it
automatically re-engages with the steering linkage. Although this device is
intended for use during towing, while taxiing through tight turns with
differential engine power and braking, the nose gear can disengage itself,
permitting a shorter turning radius. Should this occur, the rudder pedal
force change and accompanying noise in the nose gear is normal and should
not be interpreted as a malfunction.

NOTE

Avoid unnecessary sharp turns, as excessive
tire wear will result.

The nose gear incorporates a shimmy dampening device at the bottom
of the outer housing. As the gear retracts, the steering linkage separates to
reduce the in-flight rudder forces.

To guard against inadvertent gear retraction on the ground, a solenoid
latch is incorporated in the landing gear selector. This prevents the gear
selector’s being moved to the UP position, while on the ground. The gear
selector knob is in the shape of a wheel to differentiate it from the flap
control, which has an airfoil shape. To raise or lower the gear in flight, the
selector handle must first be pulled aft.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
7-11



SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-31-350, CHIEFTAIN

Located on the instrument panel, to the right of the gear selector control
are one red and three green lights. The red light indicates when the gear is in
transit between the up-locked and down-locked position. Also the light will
remain on if the inboard gear doors remain open when the gear is retracted.
The green lights indicate when each gear is down and locked. There is no
indication when the gear is up and locked. Each light includes a press-to-test
feature to check the condition of the bulb. The gear indicator lights can be
dimmed individually by turning each light. A gear unsafe horn will sound if
the power in one or both engines is reduced below 12 inches of manifold
pressure with the landing gear retracted or not down and locked. Also, if the
gear selector is in the up or up neutral position with the aircraft on the
ground, the gear horn will sound when the master switch is on.

The main wheels are 6.50 x 10 Cleveland Aircraft Products units with
disc type brakes and 6.50 x 10 tires with eight-ply rating. The nose wheel is a
Cleveland 6.00 x 6 model fitted with a 6.00 x 6 tire with a six-ply rating. All
tires have tubes.

7.13 BRAKE SYSTEM

The brakes are hydraulically actuated by individual master cylinders
mounted on the left {(optional on the right) set of rudder pedals. A hydraulic
reservoir, separate from the main hydraulic system, supplies fluid to each
master cylinder. From these cylinders, hydraulic fluid is routed through lines
and hoses to a parking brake valve, located on the left aft side of the forward
cabin bulkhead, through the cabin and wings to the brake assemblies on each
main landing gear. The standard brakes are self-adjusting, single-disc,
single-housing, four-piston assemblies.

The parking brake handie is located on the lower left face of the
instrument panel. To set the parking brake, first depress and hold the toe
brake pedals and then pull out the parking brake handle. To release the
parking brake, first depress and hold the toe brake pedals and then push
in on the parking brake handle.

WARNING
Braking may not occur if parking brake handle

is pulled and held prior to brake pedal
application.
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7.15 HYDRAULIC SYSTEM

The hydraulic system consists of two hydraulic pumps, a power pack,
emergency hand pump, actuating cylinders and filters (Figure 7-9).

The hydraulic pumps are engine-driven and are mounted on the rear of
each engine. The pumps supply the pressure required for gear operation.

The power pack is the central control unit for the hydraulic system. It
contains the valves, manifold, fluid reservoir and necessary controls for
operation of the landing gear.

Fluid is taken from the reservoir by the pumps and is passed through a
filter mounted on each fire wall, then to the power pack. which then directs
the fluid to the appropriate actuator, depending on the sequence and gear
selector position.

The reservoir contains a standpipe which retains sufficient fluid to
operate the emergency hand pump in case of a loss of fluid. The engine-
driven pumps are supplied through the standpipe, so if the fluid level is below
the standpipe the only way to operate the gear is by using the hand pump.

The door solenocid valve mounted in the power pack is electrically
operated and is spring loaded to the door open position. So if an electrical
failure occurs, the solenoid valve will move to the door open position so that
the gear can be lowered normally or with the hand pump. For a more
detailed description refer to the appropriate service manual.
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2. LEFT HYDRAULIC PUMP FILTER 8. CHECK VALVES
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4. LEFT GEAR DOOR ACTUATING CYUNDER 10. RIGHT KYDRAULIC FUMP FLTER
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8. POWER PACK ASSEMBLY

HYDRAULIC SYSTEM SCHEMATIC
Figure 7-9
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LANDING GEAR SELECTOR
Figure 7-11

To operate the gear pull out the gear selector, mounted on the left
instrument panel (Figure 7-11), move it from the neutral position to the UP
landing gear or DOWN landing gear position. When the desired position of
the gear is obtained, the handle is forced back to the center off position by
hydraulic pressure in the selector valve, allowing the hydraulic fluid to
circulate freely between the pump and control unit. Gear retraction or
extension will occur normally in approximately 6 seconds.

ey

NOTE

In the event of electrical failure or when the
master switch is OFF, the selector handle will
not return to neutral and the gear doors will not
close.

When the selector handle returns to neutral it relieves all pressure in the
system. The gear is held in position by mechanical locks. The return of the
control handle to the neutral position is an indication that the components
have reached full extension or retraction. However, the landing gear

== position lights should be used as primary indications.
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EMERGENCY GEAR EXTENSION

1. PLACE GEAR SELECTOR HANDLE IN THE DOWN
POSITION.

2. PULL EMERGENCY PUMP HANDLE OUT AS FAR
AS POSSIBLE,

3. PUMP HANDLE UP AND DOWN UNTIL ALL 3
GREEN LIGHTS COME ON. CONTINUE PUMPING =~ .
UNTIL PRESSURE BUILDS UP AND SELECTOR .
HANDLE RETURNS TO NEUTRAL. N

EMERGENCY LANDING GEAR HAND PUMP o
Figure 7-13

CAUTION

When retracting the landing gear be sure that
the gear unsafe light is out before exceeding the
maximum gear operating speed.

The emergency hydraulic hand pump (Figure 7-13) is used to obtain
hydraulic pressure in the event of failure of the engine-driven hydraulic
pumps. This hand pump is located between the pilot’s and copilot’s seats. An
access cover marked Emergency Gear Extension must be lifted to gain access
to the pump handle. Follow instructions on the underside of the access plate
to lower the gear. The hand pump should not be used to retract the gear in
flight or to perform gear retractions while aircraft is on jacks.

NOTE

To perform an emergency gear extension,
approximately 50 full strokes will be required.
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7.17 FUEL SYSTEM

The fuel system consists of fuel cells, engine-driven and emergency fuel
pumps, fuel boost pumps, control valves, fuel filters, fuel pressure and fuel
flow gauges, fuel drains and non-icing NACA fuel tank vents (Figure 7-15).
Lockable filler caps are optional equipment.

Fuel is stored in four flexible fuel cells, two in each wing panel. The
outboard cells hold 40 U.S. gallons each, and the inboard cells held 56 U.S.
gallons each, giving a total of 192 gallons, of which 182 gallons are usable.
Fuel is routed from the fuel cells to the selector valve, the fuel filter, the fuel
boost pump, the emergency fuel pump, the firewall shutoff, the engine-
driven fuel pump, to the injector, then to the cylinders. The fuel selector,
filter, fuel boost pump, emergency fuel pump and firewall shutoff are
located on the butt-rib of each wing panel.

The emergency fuel pumps are installed for emergency use in case of an
engine-driven fuel pump failure. They are also used for takeoff and landing
and, when necessary, to prime the engines. Control switches for the
emergency fuel pumps are located in the overhead switch panel to the right of
the fuel gauges.

Two electric fuel-quantity gauges are mounted in the overhead switch
panel. The right fuel-quantity gauge indicates the quantity of fuel in the
selected right fuel system tank (right inboard or right outboard), and the left
fuel-quantity gauge indicates the quantity of fuel in the selected left fuel
system tank (left inboard or left outboard). The fuel gauges are connected
electrically to micro switches mounted in the fuel selector console. The fuel
senders are also connected electrically to the micro switches. When a fuel
tank is selected, its corresponding micro switch is actuated, which completes
the circuit between the fuel senders and its fuel quantity gauge, providing a
visual reading of the fuel quantity in the selected tank. The gauges are
illuminated, and the lights are controlled by a rheostat switch on the left side
of the overhead switch panel.

The fuel boost pumps are operated continuously and are provided to
maintain fuel under pressure to the other fuel pumps, improving the altitude
performance of the fuel system. There are no fuel boost pump control
switches or pressure gauges provided. Each fuel boost pump is controlled by
a separate circuit breaker, located in the circuit breaker control panel. The
fuel boost pumps are activated when the master switch is turned on and
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continue to operate until the master switch is turned off or the fuel boost
pump circuit breakers are pulled (off). Fuel boost pump warning lights,
mounted on the annunciator panel, illuminate when the fuel boost pressure
is less than 3 PSI. In a full power continuous climb from takeoff to high
altitude under conditions of high ambient temperature, high climb rate, and
extremely volatile fuel, the boost pump may not maintain a sufficient
pressure head to the engine-driven fuel pump. This condition would be
indicated by engine fuel pressure fluctuations of 2-5 PSI and/or illumination
of the boost pump warning light. The pilot may continue the climb by using
the emergency fuel pump to provide steady fuel pressure for the high power
operation; the emergency pump can be turned OFF after level-out if
reduction to cruise power extinguishes the boost pump warning light. Cruise
can be continued with the emergency fuel pump OFF if fuel pressure remains
steady and above 34 PSI, as indicated on the engine fuel pressure gauge.

The fuel management controls (Figure 7-17) are located in the fuel
control panel at the base of the pedestal. Located here are the fuel tank
selectors, fuel shut offs and crossfeed controls. During normal operation
each engine is supplied with fuel from its own respective fuel system. The fuel
controls on the right control the fuel from the right cells to the right engine
and the controls on the left control the fuel from the left fuel cells to the left

engine.

For emergencies, fuel from one system can supply the opposite engine
through a crossfeed system. The crossfeed valve is located in the left wing
butt area and is intended only for emergencies. The crossfeed control is
located in the center of the fuel control panel. A warning lights located on the
fuel control panel is incorporated in the firewall shut off system to indicate
that one or both of the shut off valves are not fully open.

NOTE

The crossfeed system is not to be used for
normal operation. When the crossfeed valve is
on, be certain fuel selector valve on tank not in
use is off. Do not use crossfeed to compensate
for an inoperative emergency fuel pump.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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FUEL SYSTEM CONTROL CONSOLE
Figure 7-17

Fuel drains for checking fuel contamination are located at the rear in-
board corner of the fuel ceils, on the fuel filters and the lowest point of the
crossfeed system. The quick drain for the crossfeed is located on the left wing
fillet just forward of the main spar. The drains on the filters are at the base of
the filter and are accessible through access doors in the lower wing fillets aft
of the wing leading edge.

Right and left fuel flow warning lights illuminate to warn the pilot of an
impending fuel flow interruption. The lights are activated by a sensing probe
mounted near each inboard fuel tank outlet. In the event the fuel level near
the tank outlet drops to a point where a fuel flow interruption and power loss
could occur, the sensing probe will illuminate its corresponding warning
light. The warning light will be on for a minimum of 10 seconds and will
remain on if the cause is not corrected.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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The warning lights are incorporated in the annunciator panel. For press-
to-test procedures, refer to Paragraph 7.23.

NOTE

Heater operation will cause the right fuel
pressure gauge to fluctuate during heater
cycling.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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7.19 ELECTRICAL SYSTEM

The electrical system is a 28-volt system (Figure 7-19). Control switches
are located in the overhead switch panels and in the circuit breaker panel.
The circuit breaker panel (Figure 7-21), located on the side wall of the cock-
pit, has provisions to handle a full complement of equipment. Switches and
circuit breakers are clearly marked as to their function. Switches are of the
toggle and rocker type and the circuit breakers are the push to reset type. If a
breaker pops it is recommended to allow the breaker to cool for a couple of
minutes before resetting. When a white band can be seen around the shank of
the circuit breaker button, the breaker is open. The breakers can be manually
tripped by pulling on the reset button.

The standard electrical equipment includes alternators, starters,
ammeter, battery, voltage regulators and external power source receptacle.

The starters are energized by a rocker style switch located in the
overhead switch panel (Figure 7-23 or 7-24) between the magneto switches.
To operate, push on the side of the switch that corresponds to the engine to
be started and hold until the selected engine has started. Release the switch
and it will return to peutral.

NOTE

Starters should not be energized for more than
30 seconds of continuous cranking. Allow to
cool between starting attempts,

The primary electrical source is two 28-volt 70-ampere alternators
(Figure 7-19). The alternators are controlled independently by two voltage
regulators which are interconnected electrically to provide parallel outputs
at normal engine operating speeds. Alternator inoperative lights illuminate
when the respective alternator fails to provide voltage. The lights can be
checked by turning on the master switch with the engines shut down. If a
light fails to illuminate, it should be replaced. Whenever the engines are
operating at a high differential RPM, the alternator inoperative light for the
slower engine may come on.
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A single ammeter in the overhead panel indicates both battery charging
current and alternator output. When the ammeter needle indicates to the left
of center, the battery is being discharged; when the needle indicates to the
right of center, the battery is being charged. During single-engine operation,
this feature can be used to determine how much the electrical load should be
reduced. To check the output of each alternator individually, use the press-
to-test buttons located on either side of the ammeter. The left button, when
depressed, will cause the ammeter to indicate left alternator output, and the
right button, when depressed, will indicate right alternator output. These
buttons are the momentary type, and indicate alternator output only while
depressed.

NOTE

When flying in heavy rain, the electrical load on
the right alternator must be reduced to 40-
amperes or less to insure against alternator belt

slippage.

The master switch on the left side panel is a split rocker type and gives
the pilot control over the field of the respective alternator.

NOTE

For alternator failure emergency procedure,
see Section 3 - Emergency Procedures.

Secondary electrical power is provided by a 24-volt 17-ampere hour
battery as standard equipment. A 24-volt 25-ampere hour battery is offered
as optional equipment.

An external power source receptacle is installed in the lower left side of
the nose of the aircraft. It is provided to utilize a 24-volt D.C. external power
source when the aircrafi battery is low or during cold weather to prevent a
dead battery because of extended starting procedures. It can be used also to
save the battery when ground checking the aircraft systems. Turn the master
switch off before inserting the external power plug into the receptacle. The
master switch should be off when using an external supply source.

NOTE
The aircraft battery must be removed before
recharging.
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208

REVISED: SEPTEMBER 17, 1982 7-23




SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-31-350, CHIEFTAIN

Ay ryRNATOR -——-————-—ii
R
ey ™
E For S Lo MW AL
1 flum i 0A
—'/9_1 " ] ol manar
AT 2
AW
AN i S
LEFT - for oY :A 1 'ig: SLTERaaTor
2o e | L) |
1 —e‘\_p—]
[
AungTIN [
e ng S
BUANTITY — 317 —nq - RHME VOLTAOE
rr A T L L+ 7 | [Arenaton 54
‘ ] L
v} T
£ 308 Coww o] Lerr voLrasr
wasgren QCE: —— Ateuaton 24
0 884 CONP & ii
e [l T Lrs wasrin w
(R
aLTEamaATON
1. naTIvE
¥ 4w 8 LGN
LEPT ALTERVATOR
WoRATIVE 0 & Lot
ar »ir Ll L1
o LA —
oven. -
Tast F
o o)
L g
Choo” | vocrasr menarons
vt
err ALTERNATOR

— LIPT 304 EinieD
<{or——F 3
= ENTEMMAL
WA PLUS

—

xTEmmaL k=
awLn -

TO ETANTER J—@ r:f" SOLENOID
Tranren manTen H :i manT JoLENOw
AwrTT k-1
8 3 =
L_E: =
17

ELECTRICAL SYSTEM SCHEMATIC
Figure 7-19

i
M.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
7-24 REVISED: SEPTEMBER 17, 1982



PIPER AIRCRAFT CORPORATION SECTION 7
PA-31-350, CHIEFTAIN DESCRIPTION & OPERATION

TYPICAL CIRCUIT BREAKER PANEL
Figure 7-21
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LIGHT SWATCH PANEL

. RHEQSTAT SWITCHES

ELECTRICAL SWITCHES

DOME LIGHT SWITCH

DOME LIGHT

VARIOUS DEICING SYSTEM SWITCHES
LEFT MAP LIGHT SWITCH

POST LIGHTS

. LEFT ENGINE MAGNETO SWATCHES

10. STARTER SWITCH

11. RIGHT ENGINE MAGNETO SWITCHES

12. LEFT FUEL GAUGE

13. LEFT ALTERNATOR PRESS-TO-TEST SWITCH
t4. AMMETER

16. RIGHT ALTERNATOR PRESS-TO-TEST SWITCH
18. RIGHT FUEL GAUGE

17. FUEL PUMP SWITCHES

1B. ENGINE HOUR METER

19. RIGHT MAP LIGHT SWITCH

20. DLAL LIGHT

\B
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OVERHEAD PANEL
(AIRCRAFT WITH S/N 31-8052001 THRU 31-8252075)
Figure 7-23
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. LIGHT SWITCH PANEL

. RHEOSTAT SWITCHES

. ELECTRICAL SWITCHES

DOME LIGHT SWITCH

DOME LIGHT

. VARIOUS DEICING SYSTEM SWITCHES

. LEFT MAP LIGHT SWITCH

. POST LIGHTS

. LEFT ENGINE MAGNETO SWITCHES

10. STARTEA SWITCH

11. RIGHT ENGINE MAGNETO SWITCHES

12. LEFT FUEL GAUGE

13. LEFT ALTERNATOR PRESS-TO-TEST SWITCH
14. AMMETER

15. RIGHT ALTERNATOR PRESS-TO-TEST SWATCH
16. RIGHT FUEL SAUGE

17. FUEL PUMP SWITCHES

18. ENGINE HOUR METER

19, RIGHT MAP LIGHT SWITCH
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OVERHEAD PANEL
(AIRCRAFT WITH S/N 31-8252076 AND UP)
Figure 7-24
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A pilot/copilot dome light is located in the overhead panel. The push
button switch is located just forward of the lens. The light will operate with
the master switch off.

A reading light is available for each passenger seat. The switch is
incorporated in the light assembly.

A rear dome light and a rear exit flood light are controlled by a switch
mounted in the overhead switch panel marked EXIT and a switch located
just inside the cabin door. The lights operate with the master switch off to
aid night loading. In addition, an optional timer is available to operate the
lights for 30 seconds upon opening the main cabin door.

Position/ strobe light assemblies are installed in each wing tip. The right
wing tip incorporates a green position light and a white strobe light and the
left wing tip, a red position light and a white strobe light. A white position
and a white strobe light are also installed on the tail cone of the airplane. The
position lights and the strobe lights are controlled by switches cn the over-
head switch panel.

WARNING

Anti-collision lights should not be operating
when flying through cloud, fog or haze, since
the reflected light can produce spatial
disorientation. Strobe lights should not be used
in close proximity to the ground such as during
taxiing, takeoff or landing.

The landing and taxi lights are mounted to the upper nose gear strut.
The rocker style switches are located in the overhead switch panel. During
retraction, if the lights have not been turned off manuvally, they will be turned
off automatically because they are wired through the gear down micro
switch. If the switch is left on, when the gear is extended the lights will again
illuminate.
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7.21 INSTRUMENT PANEL

The instrument panel (Figure 7-25) is designed to accommodate
complete instruments and avionics for VFR or IFR {lights.

Flight instruments are directly in front of the pilot and are grouped in a
standard “T” configuration. The radios are located in the middle panel and
the engine instruments are mounted horizontally across the top of the center
panel or stacked vertically at the right side of the center panel. Additional
engine gauges are located in the right instrument panel. Optional dual flight
instruments, when installed, are located in the right instrument panel. The
tachometer and manifold pressure gauges are located in the center panel.

The standard attitude indicator and standard heading indicator are
operated by air under pressure, whereas the turn and slip indicator is
operated electrically to serve as a standby instrument in case the pneumatic
system becomes inoperative.

Instrument lighting is provided by individual post lamps mounted
adjacent to each instrument. These lights are controlled by a rheostat switch
located on the overhead panel. The lights are turned on by the first
movement of the knob and light intensity is increased by further rotation of
the knob.

Pilot and copilot map lights are located in the overhead switch panel.
The switch is located on the bottom of the horizontal surface of the panel
assembly.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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7.23 ANNUNCIATOR PANEL

The warning lights are grouped together in an annunciator panel which
extends across the upper center of the instrument panel. Monitored
functions include the pneumatic system, fuel boost pumps, low fuel flow,
flap condition, alternator operation, combustion heater temperature, and
cabin and baggage door security. There are alsc provisions in the
annunciator panel for the addition of warning lights for various optional
systems.

To the left of the annunciator display is a press-to-test switch, With the
master switch ON, depressing the test switch will illuminate all of the
annunciator lights except the FLAP light. A separate flap annunciator test
switch is located adjacent to the flap position gauge. (See paragraph 7.9,
Flight Control System.) Failure of a light to illuminate is an indication of a
burnt out bulb or other annunciator system abnormality. The switch should be
held for at least 3 seconds, as the low fuel flow warning light will take a few
seconds longer than the others to illuminate and will remain lit for as long as
10 seconds after the others have extinguished. To the right of the annunciator
display is a dimmer switch which raises or lowers the intensity of the lights in
the display. During the press-to-test procedure, the lights will test either bright
or dim, depending upon the position of the dimmer switch. During daylight
operations, the annunciator lights should be in the bright mode.

7.25 RADI0O OPERATION

Electrical power for avionics equipment is controlled by a master switch
located in the center of the instrument panel below the radios. The audio
control panel allows the pilot to select radio audio individually. This allows
presetting of frequencies or volume and also provides the option of listening
with either the speaker or the headphones.

An Emergency Avionics Bus Power circuit breaker switch is located
below the left circuit breaker panel. The switch is protected from inadvertent
activation by a red switch guard.

In normal operating conditions, the switch is in the OFF position and
the guard is closed. The ON position is’ for emergency use only and causes
power from the primary bus to go directly to the number 1 avionics bus. In
this configuration, number 1 avionics bus power is independent of the
avionics master circuit breaker number 1.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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NOTE

To avoid chatter in the speaker with the
Emergency Avionics Bus Power ON, pull the
avionics master number I circuit breaker
before turning the Emergency Avionics Bus
Power ON.

A public address (PA) volume control knob is mounted on the left side
of the pedestal, below and forward of the propeller synchrophaser switch.
The control is a rheostat type switch providing variable volume control
through the rear speaker system, If operation with oxygen masks is required
and the airplane is equipped with Collins radios and Scout Duo-Seal oxygen
masks, communications between the pilot and copilot are possible through
the headphones by selecting the PA mode and turning down the rear speaker
volume. This will allow the pilot and copilot to communicate and still receive
incoming communications. Starting with the 1981 models the PA system
operates at a fixed volume level with passengers able to menitor the crew
conversations mentioned above.

A ground clearance energy saver system is available to provide direct
power to *1 Comm without turning on the master switch. An internally lit
pushbutton switch, located on the instrument panel, provides annunciation
for engagement of the system. When the button is engaged direct aircraft
battery power is applied to ’'1 Comm, the pilot’s mike and audio amplifier
(speaker). The system is reset to the OFF position by activating the aircraft
master switch.
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7.27 PNEUMATIC SYSTEM

The pneumatic system supplies air pressure to run the air driven gyros.
When the surface deicing system is installed the pneumatic system supplies
air to operate the deicing boots on the wings and empennage surfaces (Figure
7-27).

Basically, the pneumatic system is divided into two independently
operated pressure supply systems: the left engine supply and the right engine
supply. Both systems utilize a common manifold check valve and pressure
gauge. Each side of the pneumatic system incorporates its own inlet, inlet
filter, engine driven pneumatic pump, regulator and inline filter. Recessed
inlets, just aft of the fire wall on the bottom-outboard side of the engine
nacelle, extract constant supplies of outside air, which are passed through
inlet filters and directed to the left and right engine driven pneumatic pumps.
Air pressure from each pump is then routed to its respective pressure
regulator. Each pressure regulator has its own adjustment to provide a
means of setting the pump outlet pressure. Any airflow supplied by the
pumps in excess of the adjusted setting is expelled from the system at the
regulators. Regulated air pressure is then passed through a .3 micron inline
filter for further protection against contaminated air reaching the
instruments. Once filtered, pressure from the left engine supply and pressure
from the right engine supply are united in a manifold check valve, common
to both sides of the system. The manifold check valve supplies a single outlet
line to the gyros. In the event one of the engine driven pneumatic pumps fail,
the other side of the system can maintain air pressure to the gyros and/or
deicers. Air pressure supplied by the system is utilized to operate the attitude
gyro and the directional gyro and exhausted through a bulkhead forward of
the instrument panel.

Each pressure pump is capable of operating the air driven gyros and the
pneumatic deicers up to single engine service ceiling and with both pumps
operating normally, up to the maximum approved altitude of the airplane.

A gyro pressure gauge, mounted in the right segment of the instrument
panel, indicates system pressure in inches of mercury. A graduated green arc
on the face of the gauge indicates pressure readings within normal operating
limits. Two annunciator lights, mounted in the annunciator panel, provide a
visual warning to the pilot that either the right or left pneumatic source is
inoperative. The lights are placarded, R. PNEU. INOP. and L. PNEU.
INOP.
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PNEUMATIC/WING AND EMPENNAGE DEICING
Figure 7-27
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7.29 WING AND EMPENNAGE DEICING*

Pneumatic wing and empennage boots are installed on the leading edges
of the wings, the vertical stabilizer (fin) and the horizontal stabilizer. A
constant suction is applied to all of the surface deicer boots by an ejector 1o
provide smooth streamlined leading edges during normal operation with the
deicing system off. The ejector assembly utilizes air pressure supplied by the
pneumatic system to obtain a vacuum to hold the boots in the flat, deflated
condition.

The deicing system is controlled by a “momentary on” type control
switch. When this WING DEICE switch is actuated, the boots perform one
complete inflation cycle. The switch must be actuated for each additional
inflation cycle. This allows the pilot to manually select boot inflation in any
desired time interval that icing conditions require. After each inflation cycle,
the timer automatically resets to allow the inflation cycle to begin when the
switch is actuated.

Actuation of the momentary switch triggers a system cycle timer, which
in turn shifts the two stage regulators to high pressure (18 psi), opens the ‘A’
system solenoid valve to send air to the wing boots, and cuts off air to the
copilot’s gyros (when installed). After six seconds, the ‘A’ system solenoid is
closed and the ‘B’ system solenoid is opened to send air to the tail boots for
six seconds. At the completion of the tail cycle, the ‘B’ system solenoid closes,
the two stage regulators return to low pressure (gyro pres.) and the copilot’s
air supply resumes.

When the inflation cycle is complete, the deicer solenoid valves permit
overboard exhaustion of the pressurized boots. Suction is then reapplied to
the deicer boots to hold them close to the airfoil surface.

Two blue indicator lights with press-to-test and dimming features,
illuminate when each surface deicer boot system inflates to a predetermined
pressure. IHlumination of the indicator light is controlled by a pressure
sensitive switch connected 1o the deicer pressure lines (one in the ‘A’ system,
and one in the ‘B’ system).

To insure good ice shedding, the boots should be clean and free of any
oils or dirt and in good condition. No special coating is required; but ice

*(Qptional equipment
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shedding may be slightly improved by the application of B.F. Goodrich
‘Icex’. It is authorized for use and has been tested in natural icing. The
manufacturer’s instructions (B.F. Goodrich) must be followed explicitly.

7.31 PITOT STATIC SYSTEM

The pitot static system (Figure 7-29) supplies dynamic and static air
pressure for the operation of the airspeed indicator. Static air is also supplied
to the vertical velocity indicator and altimeter,

A heated pitot head is located under the nose of the aircraft just forward
of the nose gear doors. A second heated pitot system is installed when dual
flight instruments are installed.

Static source pickups {about the size of a half dollar) are located on both
sides of the rear fuselage forward of the horizontal tail. They connect to a
single line leading to the instruments. The dual pickups are provided to
reduce side slip effects on the airspeed indicator.

An alternate static source valve is located under the instrument panel
near the pilot’s left knee. To actuate, push the lever up and to the left to lock
the valve in the open position. This valve can also be used to drain condensed
water from the static system. To drain, move lever up. If water appears leave
open till water stops flowing; then close valve.

When the alternate static source is selected, the pilot’s instruments are
vented to cabin pressure. This means that the altimeter and airspeed
indicator will indicate higher readings than normal. (See correction chart in
Section 5 - Performance.} The vertical velocity indicator will show a
momentary climb.

The switches for the pitot heat are located in the right overhead switch
panel. Pitot covers are provided with each pitot head and should be installed
when the aircraft is parked to prevent bugs and rain from entering the pitot
head. A partially or completely blocked pitot system will give erratic or zero
reading on the airspeed indicator.

NOTE

Before every flight, check to make sure the pitot
cover has been removed.
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PITOT STATIC SYSTEM
Figure 7-29

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
7-37



PIPER ATRCRAFT CORPORATION

SECTION 7

PA-31-350, CHIEFTAIN

DESCRIPTION & OPERATION

(

{TYNOILIO) Nv3 NOLIYHINIA ANAOYD €1
43UNO0 isnVHX NIaVD 21
1ON0 ¥3ALYIH "1y
NIBYD - 13UNO IV HS3WY Ot
L13N4a NOUVILIN3A 6
YAMOIE NOUVILNIA 8
dO02S 13NE BIV HS344 'L
1ON0 W3LV3AH 9
LdAI0D - 13UN0 Hiv HS3YS 5
13UN0 HIiSOH43a ¥
ASNVHX3 YILYIH NOLLSNBWOD £
HAIMOE NOUSNBWOD T
LTINI WiV H3LY3H 'L

HEATING, VENTILATING AND DEFROSTING SYSTEM
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7.33 HEAT, VENTILATING AND DEFROSTING SYSTEM

The heating, ventilating, and defrosting system (Figure 7-31) includes a
heater, fuel regulator, heat and defroster ducts, heat and defroster outlets,
and corresponding controls.

A 50,000 B, T.U. Janitrol heater, installed in the right nose section,
furnishes hot air for cabin heating and windshield defrosting. Fuel is
supplied from the right wing fuel cells only. The air inlet for the heater is
located on the lower right side of the nose section. The air passes through the
heater, into the distribution box and then to the heater outlets and/or the
defroster outlets. Heat outlets are provided in the cockpit and cabin areas. The
cockpit outlets are located below and at the end of the armrests. The cabin
outlets are located below the full length air ducts along the floor, giving good
heat distribution. The defroster outlets are located in the instrument panel
cover giving good airflow distribution to each windshield.

Heater operation is controlled by two switches mounted one below the
other and located in the lower right panel just to the right of the pedestal. The
upper switch has three positions: FAN, OFF and HEAT. The lower switch is
a momentary on type and is marked START/RESET.

When FAN is selected, the vent blower is turned on and air is circulated
through the heat ducts while on the ground or used to defog the windshield
when heat is not desired. This position is also used to cool the heater, 50 as
not to trip the heat limit switch, after use on the ground. When HEAT is
selected and the START/RESET switch is momentarily depressed, the
heater fuel pump turns on and ignition occurs simultaneously, providing
heated air within a few seconds.

The heater and defroster controls (Figure 7-33} are located on the lower
right instrument panel. The temperature control is below the flap switch.
Outboard of the temperature control are the defroster and cockpit controls.
The temperature control regulates the cabin temperature. To increase
temperature move the control to the right.

NOTE

For ground operation, takeoff and climb, do
not exceed midpoint.
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CABIN AIR CONTROL PANEL
Figure 7-33

The defroster control turns the defrosters on when the control is moved to
the right. The air is picked up at the heat distribution box and then ducted
directly to the defroster cutlets. Because of this, it is suggested that the
defroster be turned on full until the windshield is defrosted. Then move the
control back toward the off position until just enough heated air is flowing to
keep the windshield defrosted.

A heater air inlet valve is located just aft of the heater air inlet scoop. It is
used to shut off the air to the heater if the heater becomes inoperative or
when the incoming air is cool, but doesn’t necessitate turning the heater on.

CAUTION

The heater air iniet valve must be full open
prior to and during heater operation. If this
valve is not full open during heater operation
the heater will become inoperative from over-
heating.

The heater has a circulating fan that is controlled by a landing gear
safety switch and operates only when the aircraft is on the ground.

To turn the heater off, move the heater switch to OFF. If the heater is
turned off after operation on the ground, the switch should first be turned to
the FAN position for a few minutes to cool the heater, then turned off. If the
heater is turned off while in the air, it is not necessary to select the FAN
position.
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The heater is protected from overheating by a heat limit switch. If the
heater temperature reaches a predetermined setting, the limit switch opens
and the heater becomes inoperative. This is indicated by the illumination of
the HTR FAIL warning light in the annunciator panel. The heat limit switch
will automatically reset when sufficient time is allowed for the heater to cool.
By depressing the START/RESET switch momentarily, the heater can be
restarted. Heater restart is indicated by the HTR FAIL warning light ex-
tinguishing after the START/RESET switch is released. Prior to restarting
the heater, ensure the following precautions are followed:

(a) The heater air inlet lever must be full open prior to and during
heater operation.

(b) Open all heater outlets to the full open position.

(¢) The TEMP HEAT lever shouid only be half open.

(d) Immediately shut off heater if annunciator comes on again after
attempting to restart. Do not operate heater again until it has been
serviced by a qualified repair station.

WARNING

Operating a defective heater may be a serious
fire hazard.

(e) After heater has restarted, wait approximately 5 minutes and then,
if desired, the temperature lever may be moved to a higher
selection.

The ventilating system is designed to operate both on the ground and
during flight. The system employs a retractable air scoop, ventilating fans,
air distribution ducts and fresh air outlets for up to eight occupants.

The air is picked up by the air scoop on the bottom of the fuselage
forward of the main spar, then ducted to circulation fans enclosed in air
boxes located forward of the spar cover and on each side of the aisle. The air
then flows through air ducts along each side of the fuselage to the fresh air
outlets. For individual comfort, the amount of air to the outlets is regulated
by rotating the rim of the outlet clockwise to decrease the amount of flow
and counterclockwise to increase. The direction of the airflow can be
changed by moving the outlet in the desired direction of flow.
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Cabin air is recirculated through an aisle grill located in each air box.
The aisle in the grill area should be clear of obstacles to allow free movement
of air. The air boxes contain ventilating fans which are controlled by a
switch placarded AIR CONTROL located in the overhead switch panel. The
air scoop is operated by the OUTSIDE AIR control located to the right of
the HEATER AIR INLET control.

A cabin exhaust is located in the raised floor panel in the aft cabin area.
It is provided to aid air distribution within the cabin. A retractable exhaust
outlet is located in the lower aft section of the fuselage just aft of the main
cabin door. It is controlled by a push-pull control located below and to the
right of the copilot control wheel. The outlet should be open when the heater
is operating or, if desired, to aid ventilation.

To aid in cabin ventilation during ground operation, a ground
ventilation fan is installed aft of the cabin exhaust in the raised floor panel in
the aft cabin area. An on-off control switch labeled GROUND VENT FAN is
mounted in the overhead switch panel. The fan extracts cabin air from
beneath the floorboards and expells it into the cabin through the ventilating
grill.

7.35 CABIN FEATURES

The interior has been designed for multi-purpose use. Pilot and copilot
seats are standard. The cabin area will accommodate up to eight commuter
passengers, five to six passengers in executive style or it can be quickly
changed into a cargo area.

All passenger seats have folding armrests.

Shoulder harnesses are available. To use, the shoulder harness should
be routed over the shoulder nearest the window and latched when the seat
belt is latched. An inertia reel is available with the shoulder harness. The
inertia reel operation can be checked by pulling sharply on the shoulder
strap. The reel will lock in place when a 3g force is applied to the strap. The
locking feature prevents the strap from extending and holds the user in place.
Under normal movement the strap will extend and retract as required.
Shoulder harnesses should be routinely worn during takeoffs, landings and
emergency situations.
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The pilot and copilot seats adjust fore, aft and vertically and also
recline. The seat controls are on the aisle side of each seat. The lower handle
adjusts the fore and aft position. Pull the handle up and move the seat 10 the
desired position; then release the handle. Move the seat until the locking pin
engages the seat track.

The middle handle adjusts the vertical position. To raise, relieve some
of the weight on the seat, pull the handle and the seat will rise. To lower, raise
the handle and apply weight to the seat until the desired position is reached.
Make sure the locking pin engages the vertical track when the handle is
released after adjustment.

The upper handle controls the reclining position of the seat back. Pull
the handle, lie back in the seat and release the handle. To erect, pull forward
on the seat back.

The passenger seats adjust fore and aft and recline except when the
seats are facing aft. The seat located aft of the cabin door and the one located
forward of the cabin divider do not adjust or recline.

Pockets are located on the back of the passenger seat backs. A map
pocket is located on the right side panel under the instrument panel.

Additional features include storm windows, sun visors and ash trays for
the pilot and copilot, and a pull curtain cockpit divider between the
passenger and crew areas. NO SMOKING and FASTEN SEAT BELT
lighted signs, installed overhead in the cabin, are controlled by switches in
the overhead panel. An optional chime will sound when these switches are
activated.

Optional equipment includes choice of interior, front and rear cabin
dividers, toilet, forward and aft refreshment center, bar, ash trays, folding
tables, tinted windows and cargo net. The interior comes in a choice of
fabric, vinyls and leather. Scotchguard fabrics are used throughout. The
blend of fabric, vinyls and leather gives long wear and comfort.
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NACELLE BAGGAGE COMFARTMENT
Figure 7-35

7.37 BAGGAGE AREA

There are four baggage compartments. One is located in the nose, one in
the aft portion of each engine nacelle and a walk-in baggage area is aft of the
main cabin door. The cabin can be converted into a cargo area. (See Section
6 - Weight and Balance.)

The forward baggage compartment measures 25 x 20 inches and has a
loading capacity of 200 lbs and a volume of 14 cubic feet. Access to the
compartment is gained through a hinged door on the left side of the nose. A
placard on the inner side of the door indicates the maximum allowable
baggage weight. To open, unlock, push in on the forward end of the door
handle, pull out on the aft end and raise the door until it latches in the up
position. To lower, the latch (placarded PUSH TO RELEASE) must be
pushed in, the door lowered and the handle pushed in and locked. The nose
compartment is equipped with a courtesy light for night loading. This light
will illuminate even if the master switch is off, consequently, leaving the door
open for extended periods is not recommended.
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Each nacelle compartment has a load capacity of 150 pounds and a
volume of 13.25 cubic feet. Access to the compartment is gained through a
door atop the nacelle. The interior floors of the compartments, which
measure approximately 90 inches long, 23.5 inches wide and 11 inches high,
are carpeted to prevent baggage items from being damaged. To open,
unlock, push on the aft end of the handle and raise the forward end of the
handle. The door will now open and remain in the up position, held by a self-
contained gas cylinder in the baggage door rod. The door can be closed with
one hand. A placard on the underside of each door details the loading
capacity and restrictions for the nacelle baggage compartment.

Access to the aft baggage compartment is gained through the main
cabin entrance door and, if installed, an optional cargo door mounted aft of
the main cabin door. The compartment has a volume of 22 cubic feet and will
accommodate up to 200 lbs of cargo (including 50 Ibs on the shelf). A placard
attached to the interior panel in the rear of the compartment indicates the
maximum loading capacity of the aft compartment. The compartment is
accessible from the cabin even in flight.

Baggage tie down straps should be used in all baggage areas for safe and
secure stowage of baggage.

NOTE

It is the pilot’s responsibility to be sure that the
aircraft is properly loaded and that the aircraft
C.G. falls within the allowable C.G. range. (See
Section 6 - Weight and Balance.)

7.39 FINISH

All aluminum sheet components of the PA-31-350 Chieftain are
carefully finished inside and out to insure maximum service life. Both sides
of all pieces are alodine treated and sprayed with zinc chromate primer to
prevent corrosion of all structural and non-structural parts. The exterior
surface of the airplane is coated with durable polyurethane in a variety of
colors and color combinations to fulfill the desires of each individual owner.
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7.41 NUMBER PLATES

The manufacturet’s name plate is located on the fuselage underside even
with the forward edge of the cabin door. A second plate containing only the
serial number is located to the left of the tail skid. The serial number should
always be used in referring to the airplane in service or warranty matters.

7.43 STALL WARNING

An approaching stall is indicated by the sounding of a stall warning
horn. This warning is activated by a sensing vane on the leading edge of the
right wing. Stall warning is given at about 4 to 10 knots before an actual stall
would occur. The stall warning system may be checked during preflight by
lifting the sensing vane while the airplane master switch is ON. The horn
should activate.

Stall speed information is presented in graphs in Section 5 -
Performance.

7.45 OXYGEN SYSTEM*

The Scott oxygen system (Figure 7-39) is designed to provide
supplementary oxygen for the crew and passengers for flight at altitudes
above 10,000 feet.

Eight oxygen plug-in receptacles are in the cabin side panels and each
one is an ON-OFF valve. An oxygen supply gauge and flow control knob are
mounted on the lower right instrument panel. A pressure regulator is
mounted directly on the oxygen cylinder.

The 115 cubic foot oxygen cylinder is mounted either aft of the forward
baggage compartment or aft of the rear baggage compartment and, when
fully charged, contains oxygen at a pressure of 1850 pounds per square inch.

Before taking off for high altitude flying, be sure that the oxygen supply
is adequate for the proposed flight (see Figure 7-37) and that passengers are
briefed on oxygen use. When oxygen is required, pull the control knob to
ON and oxygen will flow from the cylinder through the connecting tubing
and into the receptacles.

*Optional equipment
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Crew Passengers Oxygen Supply Range in Hours

25.76
12.88
8.58
6.44
5.15
4,29
3.68
3.22
2.86
2.57

et e

el N W R e S

With 2 Pilot’s Masks Oxygen Supply Range in Hours

12.88
8.58
6.44
5.15
4.29
3.68
3.22
2.86
2.57

RN NN
0o =1 B —

OXYGEN DURATION TABLE
Figure 7-37

To use oxygen, connect a constant flow mask fitting into a receptacle
and don the mask. A flow indicator shows oxygen pressure to the mask by
the absence of the red pellet, which is forced toward the mask.

The oxygen masks are stowed beneath the seats.

The pilot’s mask (identified with a red band on the supply hose) supplies
120 liters per hour, The passenger masks are identified with a gold or red
band on the supply hose and supply 90 liters per hour or 120 liters per hour,
respectively.
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OXYGEN SYSTEM
Figure 7-39

Always remove the fitting from receptacie and stow mask when not-in
use. Oxygen will flow through the mask whenever the fitting is in the
receptacle and the control knob is ON. The mask may be damaged if not

stowed.

To prevent fire, oil, grease, hydraulic fluid, paint or other inflammable
material should be kept away from oxygen equipment.

CAUTION

Positively NO SMOKING while oxygen is
being used by anyone in the airplane.
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7.47 EMERGENCY LOCATOR TRANSMITTER*

The Emergency Locator Transmitter (ELT), when installed, is enclosed
under the removable dorsal fin forward of the vertical tail attachment to the
fuselage. The unit meets the requirements of FAR 91.52. The transmitter
operates on a self-contained battery.

A battery replacement date is marked on the transmitter label. To
comply with FAA regulations, the battery must be replaced on or before this
date. The battery must also be replaced if the transmitter had been used in an
emergency situation or if the accumnulated test time exceeds one hour, or if
the unit has been inadvertently activated for an undetermined time period.

When installed in the airplane, the ELT transmits through the antenna
mounted on the fuselage. The unit is also equipped with an integral portable
antenna to allow the locator to be removed from the airplane in an
emergency and used as a portable signal transmitter. Should it become
necessary to remove the ELT from the airplane, be sure that the switch on the
unit is in the OFF position before the transmitter is disconnected from the
fuselage antenna. After the portable antenna is attached the unit may be
turned ON as desired.

The locater should be checked during the preflight ground check to
make sure that it has not been accidentally activated. Check by turning a
radio receiver to 121.5 MHz. If there is an oscillating sound, the locator may
have been activated and should be turned off immediately, Rearm the unit
and then recheck.

NOTE

If for any reason a test transmission is
necessary, the test transmission should be
conducted only in the first five minutes of any
hour and limited to three audio sweeps. If tests
must be made at any other time the tests should
be coordinated with the nearest FAA tower or
flight service station.

#Qptional equipment
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CC CIR 11 OPERATION

On the unit itself is a three position selector switch placarded OFF,
ARM and ON. The ARM position is provided to set the unit to the
automatic position so that it will transmit only after impact and will continue
to transmit until the battery is drained to depletion or until the switch is
manually moved to the OFF position. The ARM position should be selected
whenever the unit is in the airplane. The ON position is provided so the unit
can be used as a portable transiitter or in the event the automatic feature
was not triggered by impact or to periodically test the function of the
transmitter.

Select the OFF position when changing the battery, when rearming the
unit if it has been activated for any reason, or to discontinue transmission.

NOTE

If the switch has been placed in the ON position
for any reason, the OFF position has to be
selected before selecting ARM. If ARM is
selected directly from the ON position, the unit
will continue to transmit in the ARM position.

A pilot’s remote switch, located on the lower left instrument panel
allows the transmitter to be controlled from inside the cabin. The pilot’s
remote switch is placarded ON, ARM (Normal Flight Position), RESET. If
the pilot’s remote switch has been placed in the ON position for any reason,
the momentary RESET position must be selected for 3 seconds before
allowing it to return to the ARM position. If for any reason the impact
switch becomes inadvertently activated, it may be reset by selecting the
momentary RESET position for 3 seconds before allowing it to return to the
ARM position.
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NARCO ELT 10 OPERATION

On the unit is a switch placarded ON, OFF, and ARM. The ARM
position allows the unit to be set to the automatic mode so that it will
transmit only after activation by impact and will continue to transmit until
the batiery is drained to depletion or until the switch is manually moved to
the OFF position. The ARM position should be selected whenever the unit is
in the airplane. The ON position is provided so that the unit can be used as a
portable transmitter or in the event the automatic feature was not triggered
by impact or to periodically test the function of the transmitter. The OFF
position should be selected while changing the battery or to discontinue
transmission after the unit has been activated.

A pilot’s remote switch, located on the lower left instrument panel
allows the transmitter to be controlled from inside the cabin. The pilot’s
remote switch is placarded ON. ARM. The ARM position should be
selected for all normal flight operations. If activation occurs with the remote
switch in the ARM position, the transmitter must be reset. A button labeled
RESET is located above the selector switch. To rearm the unit after it has
been turned off or after it has been activated, the RESET button should be
pressed in after the selector switch has been placed in the ARM position.
This will end transmission and rearm the unit.
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7.49 PROPELLER SYNCHROPHASER* (HARTZELL)

The propeller synchrophaser eliminates slight manual propeller
adjustments to reduce the “beat” effect of the propellers and minimizes
vibration.

A two position PROP S§YNC control switch is mounted on the lower
portion of the instrument panel to the left of the control pedestal. The switch
positions are MANUAL and SYNC.

With the switch in the MANUAL position, the engines and propellers
are operated and controlled in the conventional manner. The synchrophaser
automatically maintains selected rpm after the pilot manually sets the
desired propeller speed and selects the SYNC position of the control switch.
This rpm will be maintained by the synchrophaser until the pilot readjusts
the propeller speed.

The major components of the system are two pulse generators, a
computer, and an electrically slaved, mechanically operated propeller
governor. With this system, the right engine is utilized as the slave engine
and the left engine as the master. The pulse generators are driven from the
adapted tach drive output and are intercoannected electrically to the
computer which senses the speed of the engines through the magnetic
pickups in the pulse generators. The computer synchronizes the right engine
to the left, through a solenoid in the right propeller governor.

Circuit protection is provided by a push-to-reset type circuit breaker in
the circuit breaker control panel to the left of the pilot’s seat on the sidewall.
The breaker is labeled PROP SYNC.

For Taxiing:
Set the synchrophaser switch to MANUAL.

For Takeoff and Landing:
Set the synchrophaser switch to MANUAL.

For Cruise:
Synchronize the propellers as close as possible manually; then set
the synchrophaser switch in the Prop Sync. position.

*QOptional equipment
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NOTE

Normally, propeller synchrophasing is achieved
in a few seconds but occasionally it may take a
full minute to achieve full propeller synchro-
phasing.

If a change in power setting is desired, set the synchrophaser switch to
MANUAL position; wait 30 seconds. Adjust the power setting; then set the
synchrophaser switch in the Prop Sync. position.

Propeller “Phase” is preset at the factory. For further information on
Phase control and the Propeller Synchrophasing System, consult the
aircraft service manual.

NOTES

Should it be necessary to completely deactivate
the Prop Sync. system the circuit breaker must
be pulled.

Each time a propeller RPM differential greater
than 30 RPM occurs, it will be necessary to
recycle the system to MANUAL for 30 to 40
seconds. Manually resynchronize propellers;
then turn switch to Prop Sync. position.

In the event of an electrical system failure or if
the master switch is off, the slave engine will
return to the controlled selected RPM plus
approximately 25 RPM regardless of the
position of the synchrophaser switch (out of
synchronization).

For all single engine operations set the
synchrophaser switch to the manual position.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
REVISED: SEPTEMBER 17, 1982 7-53



SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-31-350, CHIEFTAIN

7.51 ELECTRIC PROPELLER DEICER¥*

An electrical propeller deicer system can be installed as optional
equipment. The installation consists of: propeller deicer pads bonded to the
leading edges of the propeller blades; modified starter ring gears
incorporating slip rings to distribute power to the propeller deicers: brush
assemblies for power distribution to the slip ring; a timer which cycles power
to the propeller deicers; an ammeter, mounted in the circuit protector panel,
indicating current through the deicing system; and a propeller deice switch
located in the overhead switch panel.

When the propeller deicer switch is placed in the ON position, electrical
power is supplied to the propelier deicers from the airplane’s electrical power
supply. The propeller deicer ammeter will indicate a reading of from 8 to 12
amps.

Deicing is accomplished by heating portions of the deicer pads in a
sequence which is controlled by the timer. The heat reduces the adhesion
between the ice and the propeller so that centrifugal force and the blast of the
airstream causes the ice to be thrown off the propeller blades. Heating of the
deicer pads is according to the following cycle:

(a) Outboard halves of propeller deicer pads, right engine (30

seconds).

(b) Inboard halves of propeller deicer pads, right engine (30 seconds).

{c) Outboard halves of propeller deicer pads, left engine (30 seconds).

(d) Inboard halves of propeller deicer pads, left engine (30 seconds).

When the system is turned on heating may begin on any one of the cycles
depending upon the initial positioning of the timing switch. Once begun,
cycling will proceed in the order of (a), (b), (c) and (d) as indicated above
until the system is turned off.

A preflight check of the propeller deicers can be performed by turning
the PROP DE-ICE switch on and feeling the deicer pads for proper heating
sequence. The deicer pads should be warm to the touch.

A less vigorous test may be accomplished by turning the PROP DE-ICE

switch on with the engine’s operating at idle and noting that the ammeter
needle remains in the green arc for one complete cycle. (2 minutes)

*Optional equipment
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The heat provided by the deicer pads reduces the adhesion between the
ice and the propeller so that centrifugal force and the blast of airstream cause
the ice to be thrown off the propeller blades in very small pieces. This ice can
produce minor damage to the fuselage if ice shields* have not been installed.

CAUTIONS

When conducting the above described ground
test, do not operate system longer than two
complete cycles.

If the ammeter reading is less than in the green
arc this indicates that one or more of the pads is
not functioning. If propeller deice is used under
this condition the pilot can expect an uneven
build up of ice with consequent undesirable
vibration.

Propeller imbalance may be relieved by varying the RPM; increase
RPM briefly and return to desired setting, repeating if necessary.

7.53 ICE DETECTION LIGHT*

An ice detection light can be installed on the outboard side of the left
engine nacelle for checking icing conditions during night flight. This light is
controlled by a switch mounted in the overhead switch panel.

7.55 24 VOLT - 25 AMPERE HOUR BATTERY*

A 24 volt - 25 ampere hour battery is available for longer engine
cranking time and prolonged electrical life in case the alternators become
inoperative.

*QOptional equipment
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7.57 AIR CONDITIONER*

A 16,000 B.T.U. recirculating air conditioning system (Figure 7-41) is
available for cooling the interior of the aircraft. This rated capacity is for
ground operation and increases to a higher rating in flight. Major
components of the system are: compressor, condenser, evaporators, cooling
fans, movable scoop and operating controls. The air conditioner utilizes the
normal ventilating air ducts for air distribution.

Two evaporator modules are installed in the ventilating air boxes.
Enclosed in each box is an evaporator and fan. Also, a temperature control
switch is located in the right air box. Water that is extracted when the air
passes through the evaporators is dumped overboard through drain tubes in
the bottom of the fuselage.

The air conditioner temperature control is located to the right of the
power quadrant. It is a rheostat control and once a desired setting is selected
it will normally be left in that position. If the control is rotated
counterclockwise to the stop position the air conditioner will not operate
nor will it operate if the ambient cabin temperature is at or below 65°F. The
control is rotated clockwise to increase cooling. This rheostat controls the
cabin temperature through a range of 65°F to 85°F.

The air conditioner switch is located in the overhead switch panel. This
switch is used normally for turning the air conditioner on or off. It is a three
position switch and is marked OFF, FAN and AIR COND. The fan position
circulates the cabin and cockpit air. This position can also be used to aid
heated air circulation when the heater is being operated. The AIR COND
position turns the air conditioning system on. An adjacent switch controls
the fan speed at either high or low.

For cooling the interior of the aircraft on the ground, operate the right
engine at 1000 RPM (compressor is mounted on right engine} and select AIR
COND on the air conditioner switch. Select desired temperature with the air
conditioner rheostat control. To allow recirculation of the cabin air, make
sure the fresh air scoop is closed, {(fresh air control off) and the cabin exhaust
vent is closed.

*Cptional equipment
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Whenever the compressor is operating while the aircraft is on the
ground, the condenser scoop located on the top of the right nacelle will open.
In flight, the door will remain closed. This scoop is operated by an electric
motor and is actuated automatically. Whenever the compressor cycies off
the scoop will close. So if the system is operating for an extended period on
the ground the scoop may close and open. Because the air is being
recirculated, the cabin will be cooled to a comfortable temperature within a
few minutes. If the scoop doesn’t open, the cooling capacity will be reduced
considerably.

NOTE

If no cooling effect is noted within two minutes
after the system is turned on, turn the system
off. With a low or zero refrigerant charge,
continuous operation may result in oil
starvation of the compressor and subsequent
failure of the compressor. If this happens, the
system should be checked before further use.

Because the compressor is mounted on the right engine the system may
be operated while loading and unloading passengers, if desired. This also
allows precooling of the interior of the aircraft before loading passengers.

During ground operation at temperatures of 70°F and above and with a
crosswind component of ten knots or greater, the right engine should be
operated at 1500 RPM to ensure full cooling capacity.

For cooling during flight, close the fresh air scoop and exhaust vent if
open. Select AIR COND on the air conditioner switch; then select the
desired temperature. Fresh air input to the cabin, after the cabin has been
cooled, can be obtained by utilizing the normal cabin ventilating system, if
desired.

NOTE

For single engine operation the air conditioner
system should be turned off or the fan position
selected.

A pressure switch is provided in the freon system to prevent the
compressor from operating during low ambient temperatures or to prevent
the compressor from operating with a low refrigerant charge.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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7.59 RADAR*

A weather radar system can be installed in this airplane. The basic
components of this installation are an antenna, a transmitter/ receiver, and a
cockpit indicator. The function of the weather radar system is to detect
weather conditions along the flight path and to visually display a continuous
weather outline on the cockpit indicator. Through interpretation of the
advance warning given on the display, the pilot can make an early decision
on the most desirable weather avoidance course.

In addition to its primary purpose, weather mapping, the system can be
used for navigation. A ground mapping feature allows the pilot to identify
coastlines, water masses, islands, high ground, etc. This provides the pilot
with a guidance feature which may be useful in adverse weather conditions
or over areas where ground-based navigational aids are limited.

For detailed information on the weather radar system and for
procedures to follow in operating and adjusting the system to its optimum
efficiency, refer to the appropriate operating and service manuals provided
by the radar system manufacturer.

NOTE

When operating weather avoidance radar
systems inside moderate to heavy precipitation
it is advisable to set the range scale of the radar
1o its lowest setting.

*Optional equipment

.
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WARNING

Heating and radiation effects of radar can
cause serious damage to the eyes and tender
organs of the body. Personnel should not be
allowed within fifteen feet of the area being
scanned by the antenna while the system is
transmitting. Do not operate the radar during
refueling or in the vicinity of trucks or
containers accomodating explosives or flam-
mables. Flashbulbs can be exploded by radar
energy. Before operating the radar in any mode
other than STANDBY, direct the nose of the
airplane so that the forward 120 degree sector is
free of any metal objects such as other aircraft
or hangars for a distance of at least 100 yards,
and tilt the antenna upward 15 degrees. Do not
operate the radar while the airplane is in a
hangar or other enclosure.

7.61 ELECTRICALLY HEATED WINDSHIELD*

An electrically heated pilot’s windshield can be installed on the
PA-31-350, Chieftain as optional equipment.

The electrically heated windshield, used to prevent and/or remove icing
and fogging, is controlled by a WINDSHIELD HEAT switch mounted in
the overhead switch panel. With the engines running, a preflight check can
be made by activating the control switch. The windshield is operating
propetly if it feels warm to the touch.

Ground operation should be kept to a minimum to prevent overheating
of the windshield. Distorted vision or small bubbles in the plastic of the
windshield may indicate an overheat condition.

The exterior surface of the windshield has a Nesa coating to prevent

static discharge. Use care when cleaning (refer to Section 8 - Airplane
Handling, Servicing and Maintenance).

*Qptional equipment
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7.63 ELECTRIC WINDSHIELD WIPER*

An electrically operated windshield wiper can be instalied in
conjunction with the electrically heated windshield on the pilot’s side.

The system is protected by a circuit breaker located in the circuit
breaker control panel and controlled by a speed adjustment knob mounted
on the left side of the instrument panel. The speed adjustment knob has four
positions: PARK, OFF, LOW and HIGH. To operate the wiper, select the
desired speed position.

CAUTION

Do not operate the windshield wiper at airplane
speeds above 127 KIAS or on a dry windshield.

When operation of the wiper is no longer required, turn the speed
adjustment knob to OFF and to PARK. The PARK position resets the
wiper blade and will automatically return the knob to the OFF position
when released.

7.65 RIGHT INSTRUMENT PANEL LIGHTING*

Instrument lighting for the right instrument panel is provided by
individual post lamps mounted adjacent to each instrument. These lights are
controlled by a rheostat switch located on the overhead panel. The lights are
turned on with the first movement of the rheostat knob and the light
intensity is increased by further rotation of the knob.

7.67 FIRE EXTINGUISHER (PORTABLE)*

A portable fire extinguisher is mounted to the seat frame beneath the
pilot’s seat. The extinguisher is suitable for use on liquid or electrical fires. It
is operated by aiming the nozzle at the base of the fire and squeezing the
trigger grip. Releasing the trigger automatically stops further discharge of
the extinguishing agent. Read the instructions on the nameplate and become
familiar with the unit before an emergency situation. The dry powder type
extinguisher is fully discharged in about 10 seconds, while the Halon 1211
type is discharged in 15 to 20 seconds.

*Optional equipment
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WARNING

The concentrated agent from extinguishers
using Halon 1211 or the by-products when
applied to a fire are toxic when inhaled.
Ventilate the cabin as soon as possible after fire
is extinguished to remove smoke or fumes. Use
oxygen, if necessary.

7.69 ANTI-STATIC WICKS**

Anti-static wicks can be installed on the trailing edges of the wing panels
and the tail surfaces to aid in clearing the airplane of surface static electricity,
which may disrupt LF reception, cause a loss of ADF indication or cause
VHF interference. A total of eighteen wicks are attached to the airplane:
three on each aileron; three outboard and one inboard on each elevator; and
three on the upper part and one on the lower part of the rudder.

7.71 RAMP HAILER¥*

The ramp hailer is used to give instructions to ground personnel outside
the aircraft. A speaker is located in the nose section forward of the nose
wheel area. To operate, turn on the master switch, select EXT on the
transmitter selector switch on the radio control panel, key the microphone
and give your instructions. The ramp hailer works best with the engines
idling or shut down.

7.73 CARGO DOOR*

A large cargo door can be installed adjacent to the main cabin entrance
door to facilitate loading of the aft baggage compartment (refer to Figure
7-43). The door latch handle, mounted in the forward side of the door, is
revealed by opening the cabin entrance door. To open the cargo door on
earlier modets, pull down on the top of the handle and raise the door until it
latches in the up position. On later models, pull cutward on the door until
the gas spring support goes “over center” and begins to push up on the door
Release the door and allow the gas spring support to raise it to the full open
position. The additional width and height of the fuselage opening will allow

*Optional equipment
**(ptional on early models, standard on later models.
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convenient, unhindered loading of bulky items. To lower the door on earlier
models, push up on the knurled knob on the door support arm, lower the
door and push in on the bottom of the door handle until it latches securely to
the fuselage. To close the door on later models, pull it down to the closed
position. (As the door approaches the closed position, the gas spring support
will assist in closing the door.) While pushing inward on the bottom of the
door, move the top of the latch handle aft to latch the door securely to the
fuselage.

The aft main cabin entrance door support cable is provided with a fitting
that enabies it to be detached in the center. After the cable is separated, the
lower portion of the cable can be attached to the eye bolt fitting on the
fuselage. This features provides an unobstructed fuselage opening for
loading cargo.

When the optional cargo door is installed, the standard, triangular
shaped aft window in the left side of the fuselage is deleted and a cargo
loading placard is installed in the aft baggage compartment. The interior of
the cargo door is deeply upholstered to match the intertor styling of the
cabin.

7.75 PILOT’S DOOR*

The pilot door installation provides direct access to the pilot
compartment from the left side of the fuselage. The feature permits
convenient pilot entry when the cabin area is loaded with cargo.

The door incorporates the pilot’s side window and storm window. A
door handle, theft lock and latching mechanism are provided on the inside
of the pilot’s door to maintain a secure theft-proof cockpit (Figure 7-45). To
open the door from within the cockpit, release the latch on the bottom edge
of the door and move the door handle to the OPEN position (aft). This will
allow the door to be pushed out and forward until it latches in place. The
door is held in place by a support arm, which must be released before the
door can be closed. This is accomplished by pushing upward on the
adjustment knob attached to the support arm.,

The theft lock is an integral part of the main latching mechanism. This
locking device is intended for ground purposes only, and should be
unlocked prior to flight to allow the door to be opened from the outside in
the event of an emergency landing.

*Qptional equipment
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TYPICAL CABIN ENTRANCE DOOR AND CARGO DOOR
Figure 7-43
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DOOR HANDLE

THEFT LOCK

PILOT’S DOOR
Figure 7-45
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To open the pilot’s door from outside the airplane, turn the door handle
counterclockwise and pull out on the door. If the theft lock is pushed, or the
door was previously locked from the outside, the key provided with the
airplane must be used to unlock the door before opening.

1.77 CABINETRY*

Among the optional interior appointments available in the Chieftain is a
variety of cabinet installations (Figure 7-47).

Storage cabinets or a combination storage cabinet and refreshment unit
may be installed aft of the crew seats, between the cockpit and the main cabin
areas. The storage cabinet units include slots for map, chart, or manual
storage and several slide-out drawers. The refreshment unit includes storage
drawers, an ice chest, a one quart electrically heated liquid unit, a cup
dispenser, and a pull-out work surface. The area between the cabinets and
the cabin ceiling may be closed off with cabin dividers, and the walkway
between the cabinet units may be equipped with a draw curtain to allow the
cockpit area to be completely separated from the main cabin.

Cabinetry available for the aft cabin area includes storage cabinets,
vanity, and refreshment units, which may be installed in the aft cabin area
cither forward of the cabin door or forward of the rear baggage area. Among
the optional vanity and refreshment facilities available with rear cabinetry
installations are: a mirror, an outlet for an electric razor, an ice chest, a
beverage container, thermos pitchers, a half-gallon electrically heated liquid
unit, a serving tray, a litter container, and storage drawers. The aft cabinets
arc mounted on vertical dividers extending the height of the cabin, and
several are available with privacy curtains or folding doors to allow the aft
cabin to be closed off from the passenger area,

*QOptional equipment
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1. RIGHT FORWARD STORAGE CABINET 8. LEFT FOLDING TABLE
2. RIGHT FORWARD CABIN DIVIDER 10. RIGHT AFT VANITY/REFRESHMENT UNIT
3. LEFT FORWARD STORAGE CABINET 11. LEFF AFT REFRESHMENT UNIT
4. LEFT FORWARD CABIN DIVIDER 12. AFT COMBINATION UNIT -
5. FORWARD REFRESHMENT UNIT REFRESHMENT/NINTH SEAT/TOILET
8. AIGHT FOLDING TABLE 13. COMBINATION UNIT - NINTH SEAT/TOIRET
7. CUP HOLDER 14, AFT REFRESHMENT UNIT/CABIN DIVIDER
2. INLAID MAP TABLE TOP 15. COMBINATION UNIT - NINTK SEAT/TOILET
CABINETRY OPTIONS
Figure 7-47
ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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7.79 FOLDING TABLES#*

Folding tables (Figure 7-47) can be installed on either or both sides of
the cabin between the second and third windows. A table can be used only
when the first seat in the passenger area is installed facing aft, conference
style. The drop-leaf table pulls up from its wall rack and folds down into
position. The table installation includes ash trays, glass holders, and recesses
for holding small items.

7.81 TOILET INSTALLATION*

A self-contained toilet can be installed in the aft section of the cabin
(Figure 7-47). In either a side-facing or forward-facing seat position, the unit
may be used as a passenger seat. The seat cushion conceals the toilet. Either a
folding door or a draw curtain may be installed forward of the toilet to close
off the aft cabin, assuring the occupant of privacy.

Plastic disposable bags which are available from Piper dealers should
be placed in the toilet receptacle. After use, remove the plastic bag, close it
with a wire tie, and, after landing, dispose of it in the proper field facilities.
Do not attempt to flush the bag in a toilet.

A relief tube is exposed when the toilet seat is raised. The relief tube also
serves as a vent for the toilet; therefore, be sure that the tube system is not
blocked or obstructed.

7.83 EMERGENCY ELECTRICAL POWER PACK*

An optional emergency electrical power supply installation is available
for the Chieftain. This installation includes a 28 volt nickle-cadmium battery
which will provide a short-term emergency electrical source to power nav 2,
comm 2 and ghde slope 2.

This installation is to be used only in an emergency situation and only
after all emergency procedures for electrical failure outlined in Section 3
have been completed and no power from either alternator or from the
airplane’s battery is available to the avionics bus.

*(Optional equipment
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The switch for the emergency power supply is located on the pilot’s
instrument panel. When the emergency mode is selected, nav 2, comm 2 and
glide slope 2 are removed from the primary electrical system and are
transferred to the emergency power supply.

The emergency power supply battery has a 3.8 amp hour life when fully
charged. Limited operation (equipment turned OFF when not in actual use)
of the nav 2, comm 2 and glide slope 2 is required to extend the life of the
emergency battery. The pilot must become familiar with the current
consumption of these avionics installations to allow budgeting of emergency
electrical power to insure arrival at a landing site. Current consumption
information is available in the manuals provided by the manufacturer of the
avionics equipment.

For a complete description of the system, its operation and
maintenance, refer to the appropriate operating and service manuals
supplied by the system manufacturer.

NOTE

Under IFR conditions, an approach and
landing should be made at the nearest suitable
airport no more than 45 minutes after
activation of the Emergency Power Switch.
The 45 minute limitation assumes a fully
charged emergency battery.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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SECTION 8

AIRPLANE HANDLING, SERVICING AND MAINTENANCE

8.1 GENERAL

This section provides general guidelines relating to the handling,
servicing, and maintenance of the Chieftain. For complete maintenancel
instructions, refer to the PA-31-350 Maintenance Manual.

Every owner should stay in close contact with an authorized Piper
Service Center or Piper’s Customer Service Department to obtain the latest
information pertaining to their airplane, and to avail themselves of Piper
Aircraft’s support systems. |

Piper Aircraft Corporation takes a continuing interest in having owners
get the most efficient use from their aircraft and keeping it in the best
mechanical condition, Consequently, Piper Aircraft, from time to time,
issues services releases including Service Bulletins, Service Letters, Service
Spares Letters, and others relating to the airplane.

Service Bulletins are of special importance and Piper considers
compliance mandatory. These are sent directly to the latest FAA-registered
owners in the United States (U.S.) and Piper Service Centers worldwide.
Depending on the nature of the release, material and labor allowances may
apply. This information is provided to all authorized Piper Service Centers.

Service Letters deal with product improvements and servicing
techniques pertaining to the airplane. They are sent to Piper Service Centers,
and if necessary, to the latest FAA-registered owners in the U.S. Owners
should give careful attention to the Service Letter information.

Service Spares Letters offer improved parts, kits and optional
equipment which were not available originally, and which may be of interest
to the owner.
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Piper Aircraft Corporation offers a subscription service for Service
Bulletins, Service Letters and Service Spares Letters. This service is available
to interested persons, such as owners, pilots, and mechanics at a nominal fee,
and may be obtained through an authorized Piper Service Center or Piper’s
Customer Services Department.

Maintenance manuals, parts catalogs, and revisions to both, are
available from Piper Service Centers or Piper’s Customer Services
Department.

Any correspondence regarding the airplane should include the airplane
model and serial number to ensure proper response.

8.3 AIRPLANE INSPECTION PERIODS

Piper Aircraft Corporation has developed inspection intervals (i.e.: 50,
100, 500, and 1000 hours} for the specific model airplane. Appropriate forms
are contained in the applicable Piper Service/Maintenance Manual, and
should be complied with by a properly trained, knowledgeable, and qualified
mechanic at a Piper Authorized Service Center or a reputable repair shop.
Piper Aircraft Corporation cannot accept responsibility for the continued
airworthiness of any aircraft not maintained to these standards, and/or not
brought into compliance with applicable Service Bulletins issued by Piper
Aircraft Corporation, instructions issued by the engine, propeller, or
accessory manufacturers, or Airworthiness Directives issued by the FAA.

A programmed Inspection, approved by the Federal Aviation
Administration (FAA), is also available to the owner. This involves routine
and detailed inspections to allow maximum utilization of the airplane.
Maintenance inspection costs are reduced, and the maximum standard of
continued airworthiness is maintained. Complete details are available from
Piper Aircraft Corporation.

In addition, but in conjunction with the above, the FAA requires
periodic inspections on all aircraft to keep the Airworthiness Certificate in
effect. The owner is responsible for maintaining proper documentation in
log books and/or maintenance records.
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A spectrographic analysis of the engine oil is available from several
sources. This inspection, if performed properly, provides a good check of the
internal condition of the engine. To be accurate, induction air filters must be
cleaned or changed regularly, and oil samples must be taken and sent in at
regular intervals.

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform
certain preventive maintenance described in FAR Part 43. This maintenance
may be performed only on an aircraft which the pilot owns or operates and
which is not used to carry persons or property for hire, except as provided in
applicable FAR’s. Although such maintenance is allowed by law, each
individual should make a self-analysis as to whether he has the ability to
perform the work.

All other maintenance required on the airplane should be accomplished
by appropriately licensed personnel.

If maintenance is accomplished, an entry must be made in the
appropriate logbook. The entry should contain:

(a) The date the work was accomplished.

(b) Description of the work.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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(c) Number of hours on the aircraft.
(d) The certificate number of pilot performing the work.
{e) Signature of the individual doing the work.

8.7 AIRPLANE ALTERATIONS

If the owner desires to have his aircraft modified, he must obtain FAA
approval for the alteration. Major alterations accomplished in accordance
with Advisory Circular 43.13-2, when performed by an A&P mechanic, may
be approved by the local FAA office. Major alterations to the basic airframe
or systems not covered by AC 43.13-2 require a Supplemental Type
Certificate.

The owner or pilot is required to ascertain that the following Aircraft
Papers are in order and in the aircraft.
(a) To be displayed in the aircraft at all times:
(1) Aircraft Airworthiness Certificate Form FAA-1362B.
(2) Aircraft Registration Certificate Form FAA-500A.
(3) Aircraft Radio Station License Form FCC-404A, if
transmitlers are installed.

(b} To be carried in the aircraft at all times:
(1) Pilot’s Operating Handbook.
(2) Weight and Balance data plus a copy of the latest Repair
and Alteration Form FAA-337, if applicable.
(3) Aircraft equipment list.

Although the aircraft and engine logbooks are not required to be in the
aircraft, they should be made available upon request. Logbooks should be
complete and up to date. Good records will reduce maintenance cost by
giving the mechanic information about what has or has not been
accomplished.
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8.9 GROUND HANDLING
(a) Towing

The airplane may be towed by use of the nose wheel tow bar
stowed in the baggage area or with power equipment that will not
damage or excessively strain the nose gear steering assembly.

CAUTION

When towing with power equipment, do not
turn the nose gear beyond its turning radius in
either directions as this may result in damage to
the nose gear and steering mechanism. Turn
limits are marked on a placard on the nose gear
strut assembly.

CAUTION

Do not tow the airplane when the controls are
secured. Do not push or pull on the propeller or
the control surfaces when handling the airplane
on the ground.

(b) Taxiing

Before attempting to taxi the airplane, ground personnel
should be instructed and approved by a qualified person
authorized by the owner. Engine starting and shut-down
procedures and taxiing techniques should be covered. When it is
ascertained that the propeller back blast and taxi areas are clear,
power should be applied to start the taxi roll, and the following
procedures should be followed:

(1) Taxi with the propeller in the low pitch, high RPM

setting.

(2) When taxiing on uneven ground, avoid holes and ruts.

(3) Observe wing clearances when taxiing near buildings or
other stationery objects. If possible, station an observer
outside to guide the airplane.

(4) Do not operate the engines at high RPM when running
up or taxiing over ground containing loose stones,
gravel, or any loose material that might cause damage to
the propeller blades.
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(5)
(6)

M
®)

(c) Parking

Be sure that alternate air is not being used.

After taxiing forward a few feet, apply the brakes to
determine their effectiveness.

While taxiing, make slight turns to ascertain the
effectiveness of the steering.

When the aircraft is stopped on the taxiway or runway
and brake freeze-up occurs, actuate the brakes several
times using maximum pressure. To reduce the possibility
of brake freeze-up during taxi operation in severe
weather conditions, one or two taxi slow-downs (from 25
to 5 knots) may be made using light brake pressure,
which will assist moisture evaporation within the brake.

When parking the airplane, be sure that it is sufficiently
protected against adverse weather conditions and that it presents
no danger to other aircraft. When parking the airplane for any
length of time or overnight, it is suggested that it be moored
securely.

(1) When parking the airplane, head it into the wind if

()

possible.

The parking brake handle is located on the lower left face
of the instrument panel. To set the parking brake, first
depress and hold the toe brake pedals and then pull out the
parking brake handle. To release the parking brake, first
depress and hold the toe brake pedals and then push in on
the parking brake handle.

WARNING

Braking may not occur if parking brake handle
is pulled and held prior to brake pedal
application.

CAUTION

Care should be exercised when setting brakes
that are overheated, or during cold weather
when accumulated moisture may freeze a
brake.
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When excessive moisture/freezing temperature
conditions exist, parked aircraft should have their brakes
in the OFF condition and wheel chocks should be
properly positioned. If brake freeze-up is suspected,
actuate the brakes several times using maximum pressure.

(3} Aileron and elevator controls may be secured with the
front seat belts. Wheels should be blocked if chocks are
available.

(d} Mooring

The airplane should be moored for immovability, security and
protection. The following procedures should be used for the
proper mooring of the airplane:

(1) Head the airplane into the wind if possible.

(2) Retract the flaps.

(3) Immobilize the ailerons and elevator by looping the seat

belts through the control wheel and pulling it srug.

(4) Block the wheels.

(5) Secure tie-down ropes to the wing tie-down rings and the

tail skid at approximately 45 degree angles to the ground.
When using rope of non-synthetic material. Leave
sufficient slack to avoid damage to the airplane should the
ropes contract.

CAUTION

Use bowline knots, square knots, or locked slip
knots. Do not use plain slip knots.

NOTE

Additional preparations for high winds include
using tie-down ropes from the landing gear
forks and securing the rudder.

(6) Install the pitot head cover(s) if available. Be sure to
remove the pitot head covert(s) before flight.

(7) Cabin and baggage doors should be locked when the
airplane is unattended.
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JACKING ARRANGEMENT
Figure 8-1

(e) Jacking

When it is necessary to place the airplane on jacks for landing
gear servicing or other servicing operations, be sure that the jack
pads (located on the underside of the front wing spars outboard of
the engine nacelles) are used (Figure 8-1). A tail support will be
necessary and should be attached to the tail skid and weighted with
approximately 500 pounds of ballast. For complete jacking
instructions refer to the Service Manual.

CAUTION

Be sure to apply sufficient tail support ballast
or the airplane will tip forward. Should it be
necessary to raise the nose gear while the main
gear remain on the ground, use the seat belts to
hold the control wheel aft, raising the elevators
to neutral or higher. If the elevators are down,
the tabs will contact the ground before the skid
and could be damaged.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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8.11 SERVICING AIR FILTERS

Induction air filters should be cleaned and examined at least once every
fifty hours. Filters should be replaced if the paper filter material is torn or
ruptured, if the housing is damaged, or if the filter is excessively dirty. The
usable life of an air filter should be restricted to one year or 300 hours,
whichever comes first. Depending on the conditions in which the airplane is
operated, filters may have to be cleaned or replaced at shorter intervals,

(a) Remove the screws from the securing brackets on both sides of the
filter box and remove the filter.

(b) Check the filter. If its damaged or excessively dirty, replace it
immediately.

(c) Clean the filter by one of the two following methods:

(1) Keeping the air nozzles at least one inch from the filter,
direct a jet of air not exceeding 100 psi up and down the
pleats on the clean air side of the filter. This method will
remove grit, dust, and sand from the filter.

(2) If carbon, soot, or oil remain on the filter after completing
the above procedure, soak the filter for 15 minutes in a
good non-sudsing detergent; then swish it gently in the
solution for about two minutes. Rinse the filter with a
strearn of water not exceeding 40 psi until the rinse water
is clear. Dry the filter thoroughly before reinstalling, but
do not use light bulbs or extreme heat for drying.

(d) Recheck the filter for damage, and if it is found to be clean and
sound, reinstall the filter.

{(e) Before reinstalling the filter, examine the filter gasket. It should
have no tears and should be securely in place.

8.13 BRAKE SERVICE

The brake system is filled with MIL-H-5606 (petroleum base, red)
hydraulic fluid. This should be checked at every 50 hour inspection and
replenished when necessary.

Do not use vegetable base brake fluids (blue) when refilling the system.
The brake fluid reservoir is filled by opening the access door, which is located
above the forward access panel on the right side of the fuselage, and
removing the filler cap. Then add fluid to the reservoir to the required level.

If it is necessary to bleed the brake system to get air out of the lines, fluid
should be added under pressure at the bleeder attachment on the brake unit.

ISSUED: SEPTEMBER 14, 1979 REPORT: LK-1208
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No adjustment of brake clearances is necessary. If, after extended
service, braking action requires too much movement of the toe pedal or the
brakes are spongy, check the Service Manual for corrective action.

Main wheels are easily removed by removing the dust cover. hub cap
cotter pin, and axle nut. The wheel will slip off the axle,

8.15 HYDRAULIC SYSTEM SERVICE

The fluid level of the hydraulic reservoir should be checked every 50
hours by placing the airplane in a level position and viewing the fluid level
through the sight gauge on the reservoir dome. Access to the reservoir is
through the forward baggage compartment door. The reservoir is mounted
directly aft of the radio shelf.

If fluid is required, filtered hydraulic fluid MIL-H-5606 should be
added. Fluid may be added by utilizing the filler line located at the upper
forward corner of the access panel on the right side of the nose section. See
Service Manual for filling instructions.

8.17 LANDING GEAR SERVICE

The operation of the landing gear oleos is standard for the air-oil type.
Hydraulic fluid passing through an orifice serves as the major shock
absorber, while air compressed statically acts as a taxiing spring. The piston
tube has a total travel of 8 inches on the nose and 9 inches on the main. About
3.25 inches of tube should be exposed under normal static loads.

All of the oleos are inflated through readily accessible valves on the top
of the unit. All major attachments and actuating bearings are equipped with
grease fittings for lubrication of the bearing surfaces, and should be
lubricated periodically. (Refer to the Lubrication Chart in the Service
Manual.)

In the event the oleo strut slowly loses pressure and extension, the most
probable source of trouble is the air valve attachment to the leg or the core of
the air valve. These parts should be checked first to determine whether or not
air leaks are occurring. If a hydraulic fluid leak is evident on the exposed
chrome plated oleo strut, the O-rings on the piston tube bearing units may
need to be replaced. If the landing gear is washed with a degreaser (refer to
Paragraph 8.43), the strut must be lubricated or the O-ring will fail.

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
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NOTE

The exposed portion of the strut piston should
be wiped down regularly with hydraulic fluid.
This can contribute to the service life of the
strut seals.

To add air to the oleo struts, a strut pump is attached at the air valve and
the oleo pumped up until 3..25 inches of piston tube is exposed with normal
static weight on the gears. To add hydraulic fluid, first place the airplane on |
jacks; then release all the air through the valves, allowing the oleo to extend
fully. Next, remove the air valve and fill the unit through this opening.
Compress the oleo again to within 1/4 inch of full compression, allowing
excess hydraulic fluid to overflow and working out trapped air. Then |
reinsert the valve core and pump up the strut.

The turning arc of the nose wheel is 20 degrees in either direction and is
factory adjusted at stops on the bottom of the forging. The turning radius of
the nose wheel is approximately 25 feet.

I

8.19 TIRE SERVICE

For maximum service from the tires, keep them inflated to the proper
pressure of 42 psi for the nose wheel and 66 psi for the main wheels. When
inflating the tires, visually inspect them for cracks and breaks. If necessary,
reverse the tires on the wheels or interchange them for even wear. All tires
and wheels are balanced before original installation, and the relationship of
tire, wheel, and lube should be maintained upon reinstallation. If new
components are installed, it may be necessary to rebalance the wheels with
the tires mounted. QOut-of-balance wheels can cause extreme vibration
during takeoff and landing.

8.21 PROPELLER SERVICE

Since propellers will pick up loose pieces of rock or debris from the
ramp and runway, the blades should be checked periodically for damage.
Minor nicks in the leading edge of blades should be filed out and all edges
rounded, since cracks sometimes start from such defects. Use fine emery
cloth for finishing the depressions. Repairs should be accomplished by
authorized personnel. Refer to FAA Advisory Circular 43.13-1 for blade
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repair recommendations and repair limitations. The daily inspection should
include examination of blades and spinner for visible damage or cracks and
inspection for grease or oil leakage.

Remove spinner cap and check air pressure or, if necessary, charge the
cylinder with dry air or nitrogen gas to the prescribed pressure. Refer to the
placard in the spinner cap or following Table for an exact pressure for the
existing temperature. It is most important that an accurate air charge be

maintained.
NOTE

Do not check pressure or charge with propeller
in feathered position.

CHAMBER PRESSURE REQUIREMENTS

WITH TEMPERATURE
Temperature °F Chamber Pressure (PSI)
70 to 100 41+ 11b.
40 to 70 383x11b.
0to 40 36+11b.
30t O 33x11b

8.23 OIL REQUIREMENTS

The oil capacity of the Lycoming and LTIO-540-J2BD engines is 12

~ quarts. The minimum safe quantity of oil in the sump is 2 3/4 quarts. It is

recommended that the engine oil be drained and renewed, and the engine oil

filter be replaced every 50 hours of flying time, or socner under unfavorable

conditions. Textron Lycoming also recommends that, under no

circumstances, should the interval between engine oil changes and oil filter
replacements exceed four months.
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It is recommended that single or multi-viscosity aviation grade oils in
accordance with latest issue of Avco-Lycoming Service Instruction 1014 be
used. The following seasonal aviation oil grades and seasonal ambient
temperature ranges are recommended.

LUBRICATING OIL RECOMMENDATIONS
USE AVIATION ENGINE OIL FOR PISTON ENGINES

MIL-L-22851
Average Ambient MIL-L-6082B Ashless Dispersant
Temperature SAE Grade SAE Grades
All Temperatures — 15W-50 or 20W-50
Above 80°F 60 60
Above 60°F 50 40 or 50
30°F to 90°F 40 40
0°F to 70°F 30 30, 40 or 20W-40
0°F to 90°F 20W50 20W50 or 15W50
Below 10°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the lighter
grade oil.

NOTE

When checking oil level, read right engine side
of dipstick for right engine, and left engine side
of dipstick for left engine.
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8.25 FUEL SYSTEM

(a) Fuel Requirements (AVGAS ONLY)

Aviation grade 100/130 (minimum) octane should be used in
the Chieftain. The use of lower grades of fuel can cause serious
damage in a very short period of time, and is considered of such
importance that the engine warranty is invalidated by such use.
Refer to Paragraph 1.7, Fuel.

The operation of the aircraft is approved with or without an
anti-icing additive in the fuel. When an anti-icing additive is used it
must meet the specification MIL-1-27686, must be uniformly
blended with the fuel while refueling, must not exceed 0.15% by
volume of the refueled quantity and to ensure its effectiveness
should be blended at not less than 0.10% by volume, One and one
half liquid ozs. per ten gallen of fuel would fall within this range. A
blender supplied by the additive manufacturers should be used.
Except for the information contained in this section, the
manufacturer’s mixing or blending imstructions should be
carefully followed.

CAUTIONS

Assure that the additive is directed into the
flowing fuel system. The additive flow should
start after and stop before the fuel flow. Do not
permit the concentrated additive to come in
contact with the aircraft painted surfaces or the
interior surfaces of the fuel tanks.

This additive should not be used as a replace-
ment for preflight draining of the fuel system
drains.

(b) Inspection

At every 50 hour inspection or every 90 days, screens and bowls
in the fuel filter units should be cleaned.
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FUEL DRAINS
Figure 8-3

(c¢) Filling Fuel Celis

The fuel supply is carried in two 56 gallon main cells and two
40 gallon auxiliary cells. A filler neck is provided in the upper
center section of each wing for servicing the main cells, while
another filler neck in the upper outboard section of each wing is
provided for servicing the auxiliary cells. Observe all safety
precautions required when handling gasoline.

When refueling the Chieftain, ground the refueling hose before
beginning the transfer of fuel. Secure the filler cap immediately
after servicing each cell. The optional lockable filler cap need not be
locked to be secure.

NOTE

Never leave the fuel cells completely dry, or the
cell inner liners may dry out and crack,
permitting fuel to diffuse through the walls of
the cell after refueling. If the cell is to be left
empty for a week or more, spray the inner liner
with a light coat of engine oil.
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(d) Fuel Draining

Condensed water vapor can be drained from the main or
auxiliary cells by the quick-drain fittings on the wing panel lower
surface (Figure 8-3).

The fuel filter drain and inboard fuel cell fuel line drain valves
are located inboard of the main wheel wells, and the outboard fuel
cell drain valves are outboard of the main wheel wells. They are
fitted with quick drains and should be drained regularly. In order
to check the fuel system for possible moisture content, the inboard
fuel cell line quick drain valve should be opened and drained and
the quick drain valve on the fuel filter should be opened and
drained. This procedure should be repeated at the quick drain
valves located outboard of the main wheel well. Fuel screens are
provided at the cell outlets, in the injectors, and in the fuel filter
bowls.

A crossfeed line drain valve is located to the rear of the left fuel
filter drain valve. This valve should be opened occasionally, with
the crossfeed on, the left emergency fuel pump on, and then the
right emergency fuel pump on to allow any water that might
accumulate at that point to be drained out.

CAUTION
When draining fuel, care should be taken to

insure that no fire hazard exists before starting
the engines.
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8.27 BATTERY SERVICE

Access to the battery is through the forward baggage compartment
opening. The stainless steel battery box has a plastic drain tube, located on
the bottom right rear corner, to drain off any electrolyte that may have
overflowed into the box.

Corrosion on the battery terminals and connections may be neutralized
by applying a solution of baking soda and water mixed to the consistency of
thin cream. Do not allow any of this soda solution to enter the battery,
Repeat this application until all bubbling action has ceased before washing
battery and box with clean water. Dry battery and box and close drain tube
clamp.

Whenever checking the battery, ascertain that all connections are clean
and tight and the fluid level is above the baffle plates. If it is necessary to add
fluid, use distilled water.

A hydrometer check should be performed to determine the percentage
of charge present in the battery.

Hydrometer Readings Percent of Charge
1280 100
1250 75
1220 50
1190 25
1160 Very little useful capacity
1130 or below Discharged

The battery should be removed for recharging. Starting recharge
current should be 2 amperes. Finishing current should be 1 ampere.

8.29 PRESSURE GYRO SYSTEM

The pressure gyro system operates at a pressure of 4.3 to 6.1 inches of
mercury. The system obtains the regulated pressure from the engine driven
pressure pumps. The filters on the pumps should be inspected regularly and
changed every 100 hours. The setting of the pressure regulators should be
performed by an experienced mechanic.
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8.31 HEATING SYSTEM

A preflight check should be made of the air inlet scoop, combustion air
inlet scoop, exhaust outlet, and fuel drain for possible obstructions. Make
sure that all of the openings are clear of any restrictions and that no damage
has occurred to the exhaust outlet or combustion air inlet.

An operational check can be performed by moving the airplane master
switch to the ON position and the heater control toggle switch to the HEAT
position. The ventilating air blower and combustion air blower should
operate.

To proceed with the operational check, move the right tank fuel control
and the right emergency fuel pump switch to ON. This will start the fuel and
ignite the burner simultaneously; heat should be felt within a few minutes.

8.33 PROPELLER DEICING*

Lock brakes and operate engines at near takeoff power. Turn deicer
system switch ON and observe deicer ammeter for at least 2 minutes,
Ammeter needle must stay within the shaded band except for a “flicker,”
approximately each 30 seconds, as the step switch of the timer operates.

With engines stopped, turn the deicer switch ON and feel deicers on
propellers for proper sequence of heater operation. The starting point is not
important but sequence is vital and must be: RIGHT OUTBOARD,
RIGHT INBOARD, LEFT OUTBOARD and LEFT INBOARD heaters,
in that order. Temperature rise should be noticeable and each heater should
warm for about 30 seconds. Local hot spots indicate surface damage of
deicer heaters.

CAUTION
When conducting above static test, do not

operate system longer than two complete
cycles.

*(Optional equipment
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OXYGEN FILLER
Figure 8-5

8.35 OXYGEN SYSTEM SERVICE*

Depending upon whether the oxygen cylinder is mounted forward or
aft, the filler valve for the oxygen cylinder is serviced by opening the access
panel on the lower left nose section just aft of the forward baggage
compartment door or on the right side of the fuselage tail section aft of the
rear baggage compartment (Figure 8-5). To charge the oxygen system,
remove the protective cap from the filler valve and attach the fitting from an
oxygen cart.

WARNING

Inspect the filler connection for cleanliness
before attaching it to the filler valve. Be sure
your hands, tools and clothing are very clean
and free from grease and oil since these
contaminants will ignite when in contact with
pure oxygen under pressure.

*(ptional equipment
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Open the cylinder supply valve on the airplane and fill the system slowly
by adjusting the recharge rate with the pressure regulating valve on the cart.
When the pressure gauge on the cylinder reads 1800 to 1850 psi, close the
pressure regulating valve and replace the protective cap on the filler valve.

8.37 AIR CONDITIONER*

The compressor drive belt should be checked for a broken or loose belt
during preflight. If the system becomes inoperative, consult the aircraft
service manual.

8.39 NUMBER PLATES

The manufacturer’s name plate is located on the fuselage underside even
with the forward edge of the cabin door. A second plate containing only the
serial number is located to the left of the tail skid. The serial number should
always be used in referring to the airplane in service or warranty matters.

8.41 LUBRICATION

For lubricating instructions, a chart showing lubrication points and
types of lubricants to be used, and lubrication methods, refer to the PA-31-
350 Service Manual.

8.43 CLEANING
(a) Cleaning Engine Compartment

Before cleaning the engine compartment, place a strip of tape
on the magneto vents to prevent any solvent from entering these
units.

(1) Place a large pan under the engine to catch waste.

(2) With the engine cowling removed, spray or brush the

engine with solvent or a mixture of solvent and degreaser.
In order to remove especially heavy dirt and grease
deposits, it may be necessary to brush areas that were
sprayed.

*QOptional Equipment

REPORT: LK-1208 ISSUED: SEPTEMBER 14, 1979
8-20



PIPER AIRCRAFT CORPORATION SECTION 8
PA-31-350, CHIEFTAIN HANDLING, SERV & MAINT

CAUTION

Do not spray solvent into the alternator,
vacuum pump, starter, or air intakes.

(3) Allow the solvent to remain on the engine from five to ten
minutes. Then rinse the engine clean with additional
solvent and allow it to dry.

CAUTION

Do not operate the engine until the solvent has
evaporated or otherwise been removed.

(4) Remove the protective covers from the magnetos.

(5) Lubricate the controls, bearing surfaces, etc., in
accordance with the Lubrication Chart in the Service
Manual.

(b) Cleaning Landing Gear

Before cleaning the landing gear, place a cover of plastic or a
similar waterproof material over the wheel and brake assembly.

(1) Place a pan under the gear to catch waste.

(2) Spray or brush the gear with solvent or a mixture of
solvent and degreaser. To remove especially heavy dirt and
grease deposits, it may be necessary to brush areas that
were sprayed. .

(3) Allow the solvent to remain on the gear from five to ten
minutes. Then rinse the gear with additional solvent and
allow it to dry.

(4) Remove the protective cover and the catch pan.

(5) Lubricate the gear in accordance with the Lubrication
Chart in the Service Manual.

CAUTION

Do not brush the micro switches.
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(c} Cleaning Exterior Surfaces

The airplane should be washed with a mild soap and water
solution. Harsh abrasives or alkaline soaps or detergents could
scratch painted or plastic surfaces or corrode metal. Cover areas
where a cleaning solution could cause damage. To wash the
airplane, use the following procedure:

(1)
(2)

(3
@

(5}
(6)

Flush away loose dirt with water.

Apply cleaning solution with a soft cloth, a sponge, or a
soft bristle brush.

To remove exhaust stains, allow the solution to remain
on the surface longer.

To remove stubborn oil and grease stains, use a soft cleth
dampened with naphtha.

Rinse all surfaces thoroughly.

Any good automotive wax may be used to protect and
preserve painted surfaces. Soft cleaning cloths or a
chamois should be used to prevent scratches when
cleaning or polishing. A heavier coat of wax on leading
surfaces will reduce the abrasion problems in these areas.
Refer to item (h) when surface deicers are installed.

(d) Cleaning Windshield and Windows

(1
(2)

3

Remove dirt, mud, and other loose particles from
exterior surfaces with clean water.

Wash interior and exterior window surfaces with mild
soap and warm water or with aircraft plastic cleaner. Use
a soft cloth or sponge in a straight back and forth motion.
Do not rub harshly.

Remove oil and grease with a cloth dampened with kerosene.

CAUTION

Use only mild soap and water when cleaning
the heated windshield. Use of ANY other
cleaning agent or material may cause distortion
or damage to windshield coatings.
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CAUTION

Do not use gasoline, alcohol, benzene, carbon
tetrachloride, thinner, acetone, other strong
solvents, or window cleaning sprays. Do not
use plastic cleaner on heated glass windshields.

Sy
&)

A severe scratch or mar in plastic can be removed by
rubbing out the scratch with jeweler’s rouge.

When windows are clean, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth. Do not use a
circular motion. Do not apply wax on the optional
heated windshield.

{e) Cleaning Interior

(1)

(2)
(3)

4

&)

Headliners and other vinyl interior surfaces may be
cleaned with a damp cloth and mild soap and water
solution.

Window curtains may be dry cleaned but it is not
recommended that they be laundered.

Leather may be cleaned with a mild hand soap and water
solution or with saddle soap. Follow the precautions which
apply to the cleaning of any fine leather product. Avoid
saturation and never use detergents or harsh cleaning
solutions on leather.

Wood surfaces may be cleaned with any good household
liquid or spray cleaner/polish manufactured for this
purpose.

All upholstery fabrics are “Scotchgard” treated and may be
cleaned as follows:

Spilled oily and watery liquids will generally bead up
on the fabric and can be blotted away leaving little or no
stain. Blot spills up as quickly as possible with an
absorbent cloth, tissue or sponge. If the material is a solid
or semi-solid, such as butter, remove the excess by gentle
scraping with a table knife. Often, blotting with remove all
traces of stain but if the staining agent is not completely
removed by blotting, the following techniques are
suggested:

a. Water-based stains such as ketchup, milk, ice

cream, coffee:
Wipe the stain with a cloth wet with water
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containing a detergent or ammonia {1/2 cup
ammonia to a gallon of water). Repeat if
necessary.

0il based stains such as salad dressing, butter,
and mayonnaise, may be removed by either of the
following procedures:

Apply “Texize K-2R Spot Remover” by
spraying or rubbing into the fabric, and let dry.
Vacuum off the residual powder. Repeat if
necessary.

or

Wet a cloth with a solvent type spot
cleaner such as “Energine” or “Renuzit” and
wipe or gently rub the stained area. Turn cloth
and rewet with solvent often. Repeat until stain
disappears.

Fabrics treated with “Scotchgard™ Fabric Protector

with Extra Soil Defense offer remarkable oil resistance.
This means that dirt will sit on the fabric surface and can
be readily vacuumed off. Frequent vacuuming of loose
dirt will prevent its being worked into the fabric.

Fabrics which have accumulated significant overall

soil must be vacuumed thoroughly. A suitable foam
cleaner should then be applied. The following cleaners
have been found to be suitable: “Fiber Fresh Concentrate,”
“Bissell Foam Upholstery Cleaner,” “Glamorene,” and
“Ivory Flakes” or any other similar product. Carefully
follow the manufacturer’s instructions.

NOTE

It is best to test the cleaner on an inconspicuous
portion of the fabric to test for discoloration,
Also, avoid soaking or harsh rubbing.
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To remove residual detergent left on the fabric, wipe
the entire fabric surface with a cloth dampened with
water. The cloth should be rinsed in clean water several
times. This procedure will ensure that the treatment will
continue to function.

CAUTION

Solvent cleaners require adequate ventilation.

(f) Cleaning Carpets

Use a small whisk broom or vacuum cieaner to remove dirt.
For soiled spots, use a nonflammable dry cleaning fluid. Floor
carpets may be removed and cleaned like any household carpet.

(g) Cleaning Toilet*

(1) To dispose of the sanitary bag, pull the top of the bag from
the pail and close with a wire tie. Remove it from the
airplane in the covered pail and dispose of according to
field facilities. Do not attempt to flush the bag in a toilet.

(2) To clean and deodorize the airplane’s toilet, mix a
solution of disinfectant type cleaner. Using a soft bristled
brush, rag and solution, wash the toilet pail and seat. The
toilet may be removed for cleaning by disconnecting the
two fasteners at the inside forward end of the unit. Slide it
back and lift from the floor.

(3) When offensive odor remains, use a stronger solution and
reclean.

(4) Rinse with fresh water and dry.

(5) To install a new sanitary bag, place it over the top edge of
the pail and push it into the bottom of the pail.

*(Optional equipment
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{h) Cleaning Surface Deicing Equipment*

The deicers should be cleaned when the aircraft is washed
using a mild soap and water solution,

In cold weather, wash the boots with the airplane inside a
warm hangar if possible. If the cleaning is to be done outdoors,
heat the soap and water solution before taking it out to the
airplane. It difficulty is encountered with the water freezing on
boots, direct a blast of warm air along the region being cleaned,
using a portable type ground heater.

As an alternate cleaning solvent, use benzol or nonleaded
gasoline. Moisten the cleaning cloth in the solvent, scrub lightly,
and then, with a clean, dry cloth, wipe dry so that the cleaner does
not have time to soak into the rubber. Petroleum products such as
these are injurious to rubber, and therefore should be used
sparingly if at all.

When the deicers are clean, a coating of B.F. Goodrich Icex
should be applied. Icex is compounded to lower the strength of
adhesion between ice and the rubber surface of the deicer boots. The
manufacturers instructions (B.T . Goodrich) must be followed
explicitly.

*Optional equipment
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