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APPLICABILITY

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

This handbook cannot be used for operational purposes unless keptina
eurrent stafus,

REYISIONS

The information compiled in the Pilot’s Operating Handbook, with the
exception of the equipment list, wilt be kept current by revisions distributed
to the airplanc owners. The equipment list was current at the time the air-
planc was licensed by the tnanufacturer and thereafter must be maintained
by the owner,

Revision material will consist of information nccessary to update the
text of the present handbook and/or to add information to cover added
airplanc equipment,

1. Revistons

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
seclion,

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

1. Identification of Revised Material

Revised text and illustrations shall be indicated by a black vertieal line
along thc outside margin of the page, opposite revised, added or deleted
material. A line along the outside margin of the page opposite the page
number wilt indicate that an entirc page was added.
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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.

ORIGINAL PAGES ISSUED

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

Title, ii through vii, i-1 through 1-21, 2-1 through 2-12, 3-{ through 3-
I8, 4-1 through4-28, 5-1 through 5-38, 6- through 6-58, 7-1 through 7-35, 8-
| through 8-17, 9-1 through 9-8, 10-1 through 10-2,
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS

Current Revisions to the PA-32R-301, Saratoga SP Pilot's Operating
Handbook, REPORT: VB-1080 issued November 8, 1979,

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 1 6-40 Revised info,
(PRB00404) 641 Revised info.
9 Added info. -
99 Added Supplements 3 thru L‘)ﬂl &W
thru 7. Ward Evans
9-58 April 4, 1980
Rev, 2 99 "Relocated info. u M& &I‘W
(PR800602) thru Ward Evans
9-56 June 2, 1980
9-57,  Deleted pages,
9-58
Rev. 3 1-4 Revised pam. 1.7.
(PRB01006) 2-3 Revised para. 2.7.
2-1 Revised placard.
2-12 Added placard.
5-19 Revised fig. 5-17.
6-i Revised pg. nos,
6-6 Revised fig. 6-5.
6-24 Revised item 47; added
items 49 and 50,
6-29 Reviscd item 103, moved
items 105 and 107 to
pg. 6-30.
6-30 Relocated items 105 and 107
from pg. 6-29; moved
items 115 to pg. 6-31,
6-31 Relocated item 115 from

pg. 6-30; moved item 121
to pg. 6-32.
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision : FAA Approva!
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev 3 (cont) | 6-32 Relocated item [21 from
(PR801006) pg. 6-31; renumbered items;
moved to pg. 6-32a,
6-32a | New pg.; relocated renumbered
items from pg. 6-32.
6-32b | New pg.; Added new items 139
thru 143; revised and relocated
item 145 from pg. 6-33.
6-33 Moved item 145 to pg. 6-32b,
6-40 Revised item 217.
641 Added new items 221 and 223;
Renumbered and moved old
item 221 to pg. 6-42 as
item 259,
6-4la | New pg.; Added new items 231
thru 239,
6-41b | New pg.; added new items 241
thru 251,
6-42 Relocated old item 221 as
item 259 from pg. 6-41;
renumbered items; moved
items to pg. 6-42a,
6422 | New pg.; relocated renumbered
items from pg. 642 and 6-43,
6-42b | New pg.; relocated renumbered
items from pg. 643 and 6-44,
6-43 Relocated items to pgs, 6-42a
and 6-42b; added renumbered
items from pg. 6-44 and 6-45.
6-44 Moved renumbered item to
pg. 6-43; relocated
renumbered items from
pg. 6-45 and 6-46,
6-45 Moved renumbered items to

pg. 6-44; relocated
renumbered items from
pg. 6-46; added new items
303 thru 307,
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Number and § Revised Description of Revision Signature and
Code Pages Date

Rev. 3(cont) | 6-46 Moved renumbered items to
{PR801006) pg. 6-45; relocate

renumbered items from pg.
6-47; added items 309 and 315,
6-46a | New pg.; relocated renumbered
items from pg. 6-47; added
item 317,

6-46b | New pg.; relocated renumbered
items from pg. 6-48 and 6-49.
6-47 Moved renumbered items to
pg. 6-46 and 6-46a; relocated
renumbered items from

pg. 6-48 and 6-49.

6-48 Moved renumbered items to
pg. 6-47 and 6-46b; relocated
renumbered items from

pg. 6-50,

6-49 Moved renumbered ilems to
pg. 6-46b and 6-47, relocated
renumbered items from

pg. 6-51.

- 6-50 Moved renumbered items to
pg. 6-48; relocated
renumbered items from

pg. 6-52; added item 362.
6-51 Moved renumbered items to
pg. 6-49; relocated
renumbered items from

pg. 6-52 and 6-53.

6-52 Moved renumbered items to
pg. 6-50 and 6-51; relocated
renumbered items from

pg. 6-54, )
6-53 Moved renumbered items to
pg. 6-51; relocated
renumbered items from

pg. 6-35 and 6-56.
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PILOT'S OPERATING HANDBOOK OF REVISIONS (conf)

[FAA Approval

Revision
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 3(cont) 6-54 Relocated renumbered items
{PR801006) from pg. 6-56.

6-55 Moved renumbered items to
pge. 6-53; added new items
415 thru 423,

6-56 Moved renumbered items to
pes. 6-53 and 6-54; relocated
renumbered items from
pe. 6-57.

6-57 Moved renumbered items to
pg. 6-56; relocated info. from
pE. 6-58,

6-58 Moved info. to pg. 6-57;
deleted page.

7-18 Revised fig. 7-17.

7-22 Revised fig. 7-21,

7-26 Revised para. 7.23,

8-1 Revised para. 8.1.

8-9 Revised fig. 8-1.

8-12 Revised para, 8,21,

8-12a, | New pages; cont. revision

8-12b [ para. 8.21.

8-13 Relocated info, to pg. 8-12b,

8-14 Relocated info, to pg. 8-11.

9-i Added Supplements 8 thru 13
with pg. no,

9-57 Added Supplement 8 {Century

thru 21 Autopilot Installation).

9-60

9-61 Added Supplement 9 (Century

thru 41 Autopilot Installation).

9-70

9-71 Added Supplement 10 (KNS 80

thru Navigation System).

9-74

9-75 Added Supplement 11 (ANS 351

thru Area Navigation Computer),

9-78
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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. A(cont) | 9-79 Added Supplement 12 (RCA
(PRR01006) thru Weatherscout Weather .
9-82 Radar System). ! . e s
9-83, | Added Supplement 13 (Piper MWEM
9-84 Control Wheel Clock Ward Evans
Installation). Oct. 6, 1980
Rev. 4 34 Reviscd Table of Contents.
(PR810320) 3-5 Changed Alternator Failure
to Electrical Failures; added
Electrical Overload.
3-6 Cont, Electrical Overload;
moved info, to pg. 3-7,
3-7 Relocated inlo. rom pg. 3-6;
moved info. to pg. 3-8.
3-8 Relocated info. from pg. 3-7.
3-15 | Changed title and revised
text of para. 3.25.
3-16 | Added para, 3.26; moved
para. 3,27 to pg. 3-17.
k¥ Relocated para, 3.27 from
pe. 3-16; moved para. 3.33 ,
to pg. 3-18.
3-18 Relocated para. 3.33 from
pg. 3-17.
4-4 Corrected Report No.
4-5 Corrected Report No,
6-i Changed pg. no.
6-6 Revised fig. 6-5.
6-21 Revised item 13,
6-28 Revised item 97,
6-29 Revised items 99 and 101;
moved item 103 to pg. 6-30.
6-30 Relocated item 103 from pg.

6-29; moved items 1)1 and
113 to pe. 6-31,
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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 (cont) 6-31 Relocated items 111 and
(PR810320) t13 from pg. 6-30.
6-38 Added item 194,
6-44 Added item 286; moved
item 293 to pg. 6-45.
6-45 Relocated item 293; moved
items 305 and 307 to pg. 6-46,
6-46 Relocated item 305 and 307
from pg. 6-45; moved item
315 to pg. 647,
6-d6a | Relocated item 315 from pg.
6-46; moved item 323 to
pe. 6-46b,
6-46b | Relocated item 323 from
pg. 6-46a,
6-54 Revised items 409 and 4t1.
6-55 Revised items 415 thru 423;
maved items 421 and 423 to
pE. 6-56.
6-56 Relocated items 421 and 423;
moved itens 431, 433 and 435
to pg. 6-57.
6-57 Relocated items 431, 433
and 435 from pg. 6-56,
7-16, | Reviscd para. 7.15.
7-17
7-18 Revised fig. 7-17. LAM&MA/
9-61 | Revised Scc. 2 (c). Ward Evans
9.73 Revised Sec. 4 (8)a and (8)b. | March 20, 198}
Rev. 5 H Revised Warning.
(PR810823) 1-5 Revised para. 1.13,
2-3 Revised para. 2.7,
2-12 Correcled heading.
4-i Changed pg. nos.
44 Revised para. 4.5.
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vi-d



PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision
Number and
Code

Revised
Pages

DPescription of Revision

FAA Approval
Signature and
Date

Rev. 5(cont)
(PR810828)

- .h.ha&'&.h.h.h.h
'
— k. o — O

4-18a

4-18b
4-19

4-20
4.21

4-25

4-26

Revised para, 4.5,

Revised para, 4.5.

Revised para, 4.5,

Revised para. 4.5,

Corrccled heading.
Corrected heading.

Revised para. 4.7.

Revised para. 4.7.

Revised para. 4.7; moved
para. 4.9 to pg. 4-17,
Relocated para. 4.9 from

pg. 4-16; moved para. 4.11 (d)
to pg. 4-18,

Rclocated para. 4.11 (d)
from pg. 4-17; movced info,
to new pg. 4-18a.

New pg; relocated inflo. lrom
pg. 4-18; relocated paras,
4,13 and 4.15 rom pg. 4-19,
New pg.

Moved para. 4.13 and 4,15
to pg. 4-18a; relocated info.
from pg. 4-20.

Moved info. to pg. 4-1%;
rclocated info. from pg. 4-21.
Moved info. to pg. 4-20,
added Note.

Added Note; moved para,
4.27 info. and para. 4,29 to
pe. 4-26.

Relocated para. 4,27 info.
and para. 4,29 [rom pg. 4-25,
moved para. 4.33 and 4.35 to
pg. 4-27.

REPORT: YB-1080
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (conf)

Revision FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 5(cont) 4-27 Relocated para. 4.33 and
(PRB10828) 4.35 from pg. 4-26; moved
para. 4.39 to pg. 4-28,
4.28 Relocated para. 4.39 from
pe. 4-27; moved para, 4.4
to pg. 4-29,
4-29 Relocated para, 4,41 from
pe. 4-28.
6-26 Revised items 59 thru 63.
6-31 Revised items 111 and 115,
6-32a | Revised item 127,
6-35 Added new item 168;
removed item 173,
6-39 Revised item 197,
641 Revised item 223.
6-42b | Added new items 280 and
28); renumbered and moved
item 282 to pg. 6-42¢.
6-42¢ | New pg; relocated item 282
from pg. 6-42b, and item
283 from pg. 6-43,
6-42d | New pg.
6-43 Moved item 283 to pg. 6-42¢;
relocated items 286 and 287
from pg, 6-44.
644 Moved items 286 and 287 to
pg. 6-43; added new item 288,
6-46a | Revised item 317; moved
items 319 and 321 to
pg. 6-46b.
6-46b | Relocated items 319 and 321
from pg. 6-46a; moved items
333 and 335 to pg. 6-46¢.
6-46¢ | New pg; relocated items 333

and 335 from pg, 6-46h.

REPORT: VB-1080
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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 Dale

Rev. 5(eont) 6-46d | New pg.
(PR810828) 6-50 Revised item 361.
6-56 Revised item 425,
6-57 Added new item 437,
7-17 Revised para. 7.15.
B-i Changed pg. nos.
8-10 Revised para. 8.135.
9-i Changed pg. no.
9-62 Revised Section 3,
9-66 Revised Section 4 (¢).
9-67 Revised Section 4 (¢).
9-69 Revised Section 4 (i),
9-76 Revised Section 1.
9-78 | Revised Section 3 (b). ond Eorana.
9-80 Revised Section 4 (3). Ward Evans
9-84 Revised Section 4 (c). Aug. 28, 1981
Rev. 6 {-6 Revised para, 1,19,
(PR811218) 2-12 Correctied error.
4-18 Revised para. 4.11; moved
info. to pg. 4-18a,
4-18a | Rclocaied info. from
pg. 4-18,
6-19 Revised para. 6.13.
6-31 Corrected heading error.
6-45 Revised item 297,
6-46a | Reviscd item 3}17¢,
6-46d { Relocated items 337 and 339
from pg. 6-47.
6-47 Moved item 337 and 339 to
pg. 6-46d; relocated item 343
from pg. 6-48.
6-48 Moved item 343 to pg. 6-47;

relocatcd item 351 and 353

from pg. 6-49.

REPORT: VB-1080
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PIiLOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision
Number and
Code

Revised
Pages

Description of Revision

FAA Approval
Signature and
Date

Rev. 6{cont)
(PR811218)

Rev. 7
{(PRB820719)

6-49

6-50

WS
o S
LS I=Y

Title Pg.

iii
F-i

1-4

4-24

Moved item 35] and 353 to
pg. 6-48; relocated item 361
from pg. 6-50.

Moved item 361 to pg. 6-49;
added new item 363 and
renumbered previous item to
364, revised item 365,
Revised para. 7.9.

Added info. to para. 7.23.
Revised Supplement 9,
Section 3 (3} a.

Revised title pg.

Revised info.

Removed conversion factor
index.

Revised para, 1.5 specifi-
cations,

Revised para. 2.7 specili-
cations,

Expanded emerg, index;
moved info. Lo new pg. 3-ii.
New pg.; relocated info.
from pg. 3-i.

Revised Engine Power Loss In
Flight procedure {mixture).
Expanded normal index;
moved info. to new pg, 4-ii.
New pg.; relocated info.
from pg. 4-i.

Revised Ground Check
(vacuum).

Corrected grammar.
Revised Ground Check
{vacuum),

Corrected error.

Ln,)w\&. &w

Ward Evans
Dec. 18, 198!

REPORT: VB-1080
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision
Number and
Cade

Revised
Pages

Deseription of Revision

FAA Approval
Signature and
Date

Rey. 7(cont)
(PRE20719)

Rev. 8
(PRB3IOEI)

qqqﬂog\c\ooo

Revised index pg.

Revised para. 6.3.

Revised fig. 6-5 info.

Revised lig. 6-7 info,

Revised lig. 6-9 inflo.

Revised para. 6.11.

Revised para. 7.15.

Revised lig. 7-21.

Added info. to para. 7.19.
Revised para. 7.23; moved
info. to pg. 7-27.

Relocated info. from pg. 7-26;
moved info. to pg. 7-28.
Reloeated info. from pg. 7-27;
added info. to para. 7.25;
moved inflo. to pg. 7-30.
Relocated info. from pg. 7-28;
revised para, 7.31; moved
inflo. to pg. 7-31,

Relocated inlo, lrom pg. 7-30;
moved inflo. to pg. 7-32,
Reloeated info. from pg. 7-31.
Changed caution note format;
moved info. to pe. 8-17.
Relocated info. from pg. 8-16.
Revised Supplement 2 -
Section 3.

Revised terminology.
Deleted MEA.

Deleted para. 1.21,
Relocated fuel placard to
pg. 2-12.

Addcd fuck placard from
pg. 2-11; added new fuel
placard.

Ward Evans
July 19, 1982

REPORT: VB-1080
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PILOT'S OPERATING HANDBOOK 1.0G OF REVISIONS {cont)

Revision FAA Approval
Number and | Revised Description of Revision Signaturc and
Code Pages Date
Rev. 8(cont) 5-6 Deleted Fig, no.
(PRB3IOIT) 5-7 Revised item (3),
59 Revised para. 5.7,
5-25 Revised Fig. 5-27.
5-27 Revised Fig. 5-29 (deleted
graph).
5-28 Revised Fig. 5-31.
5-29 Revised Fig. 5-32 (deleted
graph).
5-30 Revised Fig. 5-35.
5-31 Revised Fig. 5-37 (deleted
graph).
5-32 Reviscd Fig. 5-39,
6-1 Revised para. 6.1,
6-5 Reviscd para. 6.5,
6-11 Revised Fig, 6-9.
7-20 Added Caution.
g-2 Revised para. 8.3.
8-3 Revised para. 8.5. -
8.4 Deleted para. 8.5 info. (
9-i Revised Table of Contents,
9-85 Added pages: added new ll)onl 61!/'\4/
thru Supplement 14 (King 150 Ward Evans
9-110 | Series Fiight Control System). | Oct. t], 1983
Rev. 9 vii, Revised Table of Contents.
(PR84NIIT) F-i
t-4 Relocated para. 1.9 to pg. 1-5;
revised para, 1.7,
1-5 Added para. 1.9 from pp. -4,
[-8 Revised para. 1.19 (b).
2-3 Revised para. 2.7 {g)
3-1 Revised para. 3.1.
33 Revised para. 3.3,
1-12 Revised para, 3.13 (a).

REPORT: VB-1080
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision [FAA Approval
Number and | Revised Deseription of Revision Signature and
Caode Pagces Date
Rev. 9{cont) 3-13 Revised para, 3.13 (b).
(PRE409E7) 4-ii Revised Table of Contents,
4-1 Revised para. 4.1 and 4.3.
4-3 Revised para, 4,5,
44 Revised para, 4.5. info.
thru
4-10
4-13 Revised para. 4.7,
4-14 Added para. 4.7 info. from
pgE. 4-15; revised para. 4.7 info.
4.15 Relocated para, 4.7 info. to
pe. 4-14; revised para, 4.7 info.
4-17 Revised para. 4.9,
4-18a | Revised para. 4.15.
4-19 Revised para. 4.17.
4-21 Added para. 4.21 from pg. 4-22]
revised para, 4,19 info,
4-22 Relocated para. 4.21 to pg. 4-21]
revised para. 4.21 info.
4-26 | Revised para. 4.29.
4.27 Revised para. 4.33 and para,
4.35.
5-1 Revised para. 5.1,
5-3 Revised para. 5.5 (Flight
thru Planning Example).
5-8
5-9 Revised para. 5.7 (List of
Figures).
5-27 Revised Figure 5-29,
6-21 Revised item (5,
7-i Revised Table of Contents,
7-2 Revised para. 7.3 info.
7-5 Revised Figure 7-1.
7412 Relocated para. 7,13 info. to
pe. 7-1}; revised para. 7.11 info.
7-124 | Added pg.; added Figure 7-10,

REPORT: VB-1080
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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{cont) | 7-12b | Added pg. (
{PR840917) 7-13 Added para. 7.13 info. from
pe. 7-£2.
7-17 Relocated para, 7.15 info. 1o
pe. 7-19; revised para. 7.15 inlo
7-18 Revised Figure 7-17,
7-19 Added para, 7.15 info, from
pg. 7-17.
7-22 Revised Figure 7-21,
7-23 Added para, 7.21 from pg. 7-24,
7-24 Relocated para, 7.21 to pg. 7-23]
added para. 7.23 from pg. 7-26.
7-26 Relocated para, 7.23 to pp. 7-24;
revised para. 7.23 info.
8-12 Revised para, 8.2 (b).
9-i Recvised Table of Contents,
9-30, | Revised item (c).
9-44
9-85 Revised Supplement 14 (King
thru KAP/KFC 150 Series Flight ;
9-110 | Control System). (
9-111 | Added pgs.; added new info. to
thru Supplement 14 (King KAP/
9-114 | KFC 150 Series Flight Control
System).
9-115 | Added pgs.; added ncw Supple-
thru ment 15 {(Sperry Weatherseout
9-120 | Weather Radar System).
9-121 | These pgs. intentionally
thru left blank,
9-126 ‘
9-127 | Added pgs.; added new Supple-
thru ment 7 (Century 3f Autopilot
9-146 | Model AKE96).
10+ Revised Table of Contents.
10-1 Revised Title; revised para, 10,1 ww'li Efama)
and 10.3. Ward Evans
10-2 Revised Title, Sept. 17, 1984

REPORT: VB-1080
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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, 10 33 Revised para, 3.3.
(PR85(628) 3-11,} Revised para, 3.13,
3-12 -&
4-22 | Revised para. 4.21. %
7-12 | Revised para. 7.11, D.H. Trompler
June 28, 1985
Rev. 11
(PR860901) | vi-m, n§ Added revision [}
2-4 Revised para. 2.7.
2-10 | Revised para. 2.27,
3-2, Revised para, 1.3
33,
1.7 _
3.9, Revised para. 3.9,
3-10
3-11, | Revised para, 3.13.
3.12,
3-13
3-17 | Revised para, 3.29,
49 Revised para, 4.5,
4-20 1 Revised para. 4,19,
4-22 | Revised para. 4.21.
4-23 1 Revised para. 4.23.
4-28, | Revised para, 4.39.
4-29
7-5 Revised figure 7-1,
7-6 Revised figure 7-3;
Revised para. 7.9.
7-7, Revised para, 7.9,
7-8
7-9 Revised figure 7-5,
7-10 | Revised figure 7-7.
7-11 Revised figure 7-9,
7-22 ) Revised figure 7-21.
9-i Added Supplement 18 to

Table of Contents
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS

Revision FAA Approved
Number and | Revised Description of Revisions Signature
Code Pages and Date
9-147 Added Suppplement 18, ,
thru Auxiliary p-D “‘4“-;— S G
9-154 Vacumm Systemn D. H. Trompler
Oct. 22, 1986
Date
Rev, 12 2-10 Revised para, 2.27.
(PR861210) 37 Revised para. 3.3,
3-13 Corrected typo,
3-17 Revised para, 3.29.
5-34 Revised fig. 5-43.
77 Revised para, 7.9.
7-10 Revised fig. 7-7.
7-10a New Page,
7-10b | New Page. "p () 4"“4"
7-11 Revised fig. 7-9. D. H. Trompler
7-12 Revised para, 7.11,
9-149, | Comected typo. Dec, 11, 1986
9-154 Date )
Rev.13 | 7-10 | Amended fig, 7-7 titte. (
(891113} 7-10a Amended fig,7-7a title,
7-10b | Fig. 7-7b added.
7-10c | Page added. Fig. 7-7c added.
7-10d Page added, .
7-11 Amended fig. 7-9 title,
7-26 Revised para. 7.23.
7-32 Relocated info. from page 7-33.
7-33 Moved info, to page 7-32
Relocated info. from page 7-34.
7-34 Moved info. to page 7-33.
Added ELT 910 info.
Moved info. to page 7-35/
7-35 Retocated info. from page 7-34.
8-1 Revised para, 8.1,
8-2 Revised paras. 8.1 and 8.3,
83 Revised para, 8-3.

REPORT: VB-1080

vi-n



PILOT'S OPERATING HANDBOOK LOG OF REVISIONS
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PIPER AIRCRAFT CORPORATION SECTION i
PA-32R-301, SARATOGA SP GENERAL

'SECTION |
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 FAR/CAR, 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 eirplane is in an airworthy condition is the
responsibilily of the owner. The pilot in command is responsible for
determining that the airplane is safe for flight. The pilot is also responsibleb
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; NOVEMBER 8, 1979 ' REPORT: VB-1080
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SECTION 1 PIPER AIRCRAFT CORPORATION

GENERAL PA-32R-301, SARATOGA SP
i 12711 '
k ] ' i

Wing Area (sq. fi.) 178.1

Min, Turning Radius (ft.) 30.0

(from pivot point to wing tip)

- 5’8" - 7Y

THREE VIEW
Figure 1-1

REPORT: VB-1080 ISSUED: NOYEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION

SECTION 1

PA-32R-301, SARATOGA SP GENERAL
13 ENGINE
2 BLADE PROPELLER
(a) Number of Bngines 1
{b) Engine Manufacturer Lycoming
{¢) Engine Model Number 10-540-K1G5D

{d) Rated Horsepower
{¢) Rated Speed (rpm)

(f) Bore (inches)

{g) Stroke (inches)

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

(i) Engine Type

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

5.125
4,375
541.5
8.7:1
Six Cylinder, Direct Drive,

Horizontally Opposed, Air Cooled,

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

(e} Rated Speed (rpm)

{f) Bore (inches)

{g) Stroke (inches)

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

(i) Engine Type

Fuel Injected

|

Lycoming

10-540-K1G5D

300

2700

5.125

4,375

541.5

8.7:1

Six Cylinder, Direct Drive,

Horizontally Opposed, Air Cooled,

1.5 PROPELLER
2 BLADE PROPELLER

{a) Number of Propellers
(b) Propeller Manufacturer

ISSUED: NOVEMBER 8, 1979

Fuel Injected

l
Hartzell

REPORT: VB-1080
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SECTION 1

GENERAL

PIPER AIRCRATI'T CORPORATION

PA-32R-301, SARATOGA SP

1.7

(¢} Blade Model

(d} Numbecr of Blades

{c) Hub Maodcl

(N Propeller Diameter (inches)
(1) Minimum
(2) Maximum

(g) Propeller Type

3 BLADE PROPELLER

(a} Number of Propelers

(b) Propeller Manufacturer

(¢) Biade Modcl

{d) Number of Blades

(e) Hub Modet

(1) Propeller Diamcier {inches)
(1) Minimum
{2) Maximum

(g} Propeller Type

FUEL

AVGAS ONLY

F8475D-4
2
HC-C2Y(K,R)-¥{ I

78.5

g0

Constan{ Speed,
Hydraulically Actuated

I

Hartzell
F7663R-0O

3

HC-C3YR-I( )F

76

78

Constant Speed,
Hydraulically Actuated

() Fucl Capacity (U.S. gal.} (total) 107
(b} Usable Fuel {U.S, gal,} (total) 02

(e) Fuel Grade, Aviation
(1} Minimum Grade

(2) Alternatc Fucls

REPORT: VB-1080
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100 - Green or [0OLL - Blue
Aviation Grade

Refer to latest revision aof
Lycaming Service Instruction 1070,

ISSUED: NOVEMBER 8, 1979
REVISED: SEPTEMBER 17, 1984



PIPER AJRCRAFT CORPORATION SECTION 1

PA-32R-301, SARATOGA SP GENERAL
1.9 OIL
{a) Oil Capacity (U.S. quarts) i2
(b} Oil Speeilication Refer to latest issuc of

Lycoming Service Instruction 1014,
(e) Qil Viscosity per Average Ambicnt Temp. {or Starting
SINGLE MULTI

{D) Above 60°F 50 40 or 50
(2) 30°F to S0°F 40 40
{3) 0°to 70°T 30 40 or 20W-30
(4) Below 10°F . 20 20W-30

1.11 MAXIMUM WEIGHTS

(a) Maximum Takcofl Weight (lbs.) 3600
(b} Maximum Landing Wcight {lbs.) 3o00
{e) Maximum Ramp Weight (Ibs.) 1615

FORWARD AFT

{d) Maximum Wcights in Baggage
Compartinents 100 100

1.13 STANDARD AIRPLANE WEIGHTS
Refer to Figure 6-5 for the Standard Empty Weight and the Useful

Load.

1.15 BAGGAGE SPACE

FORWARD AFT

(n) Compartment Volume (cubic feet) 7.0 172.3

(b) Entry Width (inches) 16.0 48.0

(¢} Entry Height {inches) 22,0 26.0
1.17 SPECIFIC LOADING

(a} Wing Loading (lbs. per sq. ft.) 20.2

(b) Power Loading (lbs. per hp) (2.0

ISSUED: NOVEMBER 8, 1979 ' REPORT: VB-1080

REVISED: SEPTEMBER 17, 1984 1-5




SECTION 1
GENERAL

PIPER AIRCRAFT CORPORATION
PA-32R-301, SARATOGA SP

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

1AS

KIAS

TAS

Va

VFE

REPORT: VB-1080
1-6

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

Calibrated Airspeed expressed in “Knots,”

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

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

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, tempernture
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: NOVEMBER 8, 1979
REVISED: DECEMBER 18, 1581



PIPER AIRCRAFT CORPORATION SECTION 1

PA-32R-301, SARATOGA SP

GENERAL

VLE

YLo

VNE/MNE

¥no

Vs

Vso

Vx

Vy

Maxinium Landing Gear Exiended
Speed is the maximum speed at which an
aircraft can be safely flown with the
landing gear extended,

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

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

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

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

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

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

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

ISSUED: NOVEMBER 8, 1979 ' REPORT: VB-1080
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SECTION 1
GENERAL

PIPER AIRCRAET CORPORATION
PA-32R-301, SARATOGA SP

(b} Metcorofogical Terminology

1SA

OAT

Indicatcd Pressure
Altitude

Pressure Altitude

Station Pressure

Wind

REPORT: VB-1080
1-8

International Standard Atmosphere in
which: The air is a dry perfeet gas; The
temperature at sea level is 15° Celsius {(59°
Fahrenheit); The pressure at sea level is
29.92 inches Hg (1013.2 mb), The
temperature gradient from sea level to the
altitude at which the temperatuie is -56.5°
C (-69.7°F) is -0,00198°C (-0.003564° F)
per foot and zero above that altitude.

Outside Air Temperaturc is the frec air
static temperature, obtained either from
inftight temperature indications or ground
metcorofogical sources;, adjusted for
instrument crror and compressibility
elfects,

The number actually rcad (rom an
altimeter when the barometric subscale has
becn sct 1o 29.92 inches of mereury (1013.2
millibars),

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

Actual atmospheric  pressure at  ficid
clevation,

The wind velocities recorded as variables
on the eharts of this handbook are to he
understood as the headwind or tailwind
components of the reported winds,

ISSUED: NOVEMBER 8, 1979
,REVISED: SEPTEMBER 17, 1984



PIPER AIRCRAFT CORPORATION SECTION 1

PA-32R-301, SARATOGA SP

GENERAL

(c} Power Terminology
Takeoff Power

Maximum Con-
tinuous Power

Maximum Climb
Power

Maximum Cruise
Power
{d) Engine Instruments

EGT Gauge

Maximum power permissible for takeofl,

Maximum power perinissible contin-
uously during flight,

Maximum power permissible during
climb,

Maximum power permissible during
cruise.

Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Pianning Terminology

Climb Gradicent -

Demonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

Routc Segment

The detnonstrated ratio of the change in
height during a portion ol a climb, to the
horizontal distance {raversed in the same
time interval,

The demonsirated crosswind velocity is the
velocity of the crosswind component for
which adequate control of the airplane
during takeoff and landing was aclually
demonstrated during certiflication tests,

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

A part of a roule, Each end of that part is
identified by: (1) a geographical loeation,
or (2) a4 point at which a definite radio fix
can be established.

ISSUED: NOYEMBER 8, 1979 - RETORT: VB-1080
REVISED: OCTOBER 11, 1983 -9



PIPER AIRCRAFT CORPORATION
PA-31R-301, SARATOGA SP

SECTION 1
GENERAL

(f) Weight and Balance Terminology

Reference Datum

Station

Arm

Moment

Center of Gravity
(C.G)

C.G. Arm

C.G. Limits

Usable Fuel
Unusable Fuel

Standard Empty
Weight

REPORT: VB-1080

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

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

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

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

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

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

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

Fuel available for flight planning,

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

Weight of a standard airplane including

unusable fuel, full operating fluids and full
oil,

ISSUED: NOYEMBER 8§, 1979



PIPER AIRCRAFT CORPORATION
PA-32R-301, SARATOGA SP

SECTION 1
GENERAL

Basic Empty
Weight

Payload
Useful Load

Maximum Ramp
Weight

Maximum
Takeoff Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

ISSUED: NOYEMBER 8, 1979

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,

REFORT: VB-1080
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32R-301, SARATOGA SP LIMITATIONS

SECTION 2
LIMITATIONS

1.1 GENERAL

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

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

2,3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

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

Maximum Structural Cruising Speed

(VNo) - Do not exceed this speed

except in smooth air and then only

with caution. 154 150

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

At 3600 LBS. G.W, 134 132
At 2230 LBS. G.W, 105 104
ISSUED: NOVEMBER 8, 1979 REPORT: ¥B-1080
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32R-301, SARATOGA SP

CAUTION

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

SPEED KIAS KCAS

Maximum Flaps Extended Speed (V£E) -
Do not exceed this speed with the flaps
extended, 112 109

Maximum Landing Gear Extension
Speed (VLo) - Do not exceed this speed
when extending the landing gear. 132 ~ 130

Maximum Landing Gear Retraction
Speed (Vi.o) - Do not exceed this speed
when retracting the landing gear. 110 - 109

Maximum Landing Gear Extended

Speed (ViE) Do not exceed this speed
with the landing gear extended. 132 130

2.5 AIRSPEED INDICATOR MARKINGS

MARKING IAS
Red Radial Line (Never Exceed) 197 KTS
Yellow Arc
(Caution Range - Smooth Air Only) 154 KTS to 197 KTS
Green Arc (Normal Operating Range) 60 KTS to 154 KTS
White Arc (Flap Down) S57TKTS to 112 KTS
REPORT: VB-1080 ' ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32R-301, SARATOGA SP LIMITATIONS
2.7 POWER PLANT LIMITATIONS

2 BLADE PROPELLER

(a) Number of Eugines i

{b) Enginc Manulacturcer Lycoming

{¢) Enginc Model No.

{d) Engine Operating Limits

(1) Maximum Horse Power

{2) Maximum Engine Speed -
(RI’M}

{3) Maximum Oil Temperature
°F}

(¢} Oil Pressure
Minimum {red linc)
Maximum (eed line)

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

(z) Fucl (AVGAS ONLY)
(minimurm grade)

(h)y Number of Propcllers
(i) Propeller Manufacturer
(i) Propeller Hub and Blade Model

(k) Propeller Diameter {inches)
Minimum
Maximim
() Blade Anpgle Limits
Low Pitch Stop
High Pitch Stop

ISSUED: NOVEMBER 8, 1979
REVISED: SEPTEMBER 17, 1984

10-540-K 1G5SD

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

294 300
2600 2700
245 245
25 PSI

100 PSE

35 gal/he; 14 PSI]

100 or JOOLL
Aviation Grade

|

Hartzell
HC-C2Y(K.R)-I{ I/
F8475D-4

78.5
80

[3.5° +0.2°
Mer 1

REPORT: VB-1080
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SECTION 2
LIMITATIONS

PIPER AIRCRAFT CORPORATION
PA-32R-301, SARATOGA SP

3 BLADE PROPELLER

(2)
(b
(c)
)

(e)

)
(@
(h)
(@)
0
(k)

M

Number of Engines
Engine Manufacturer
Engine Model No,

Engine Operating Limits

(1) Maximum Horse Power

(2) Maximum Rotation Speed (RPM)
(3) Maximum OHf Temperature °F

Oil Pressure

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

Fue! Grade (minimum grade)

Number of Propellers
Propeller Manufacturer
Propeller Hub and Blade Model

Propeller Diameter (inches)

Minimum
Maximum

Blade Angle Limits
Low Pitch Stop
High Pitch Stop

REPORT: VB-1080
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!
Lycoming
10-540-K1G5D

300
2700
245

25 PSI
100 PS1

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

1

Harizell
HC-C3YR-1 ( )F/
F1663R-0

76
78

12.4° £ 0.2°
32.0° + LO°

ISSUED: NOVEMBER 8, 1979
REVISED: SEPTEMBER 1, 1936



PIPER AIRCRAFT CORPORATION

SECTION 2

PA-32R-301, SARATOGA SP LIMITATIONS
1.9 POWER PLANT INSTRUMENT MARKINGS
(a) Tachometer
(1) 2 Blade Propelier
Green Arc(Normal Operating Range) 500 to 2600 RPM

(b)

(©

(@

Yellow Arc (5 Minute Limit)
Red Line (Maximum)
(2) 3 Blade Propeller
Green Arc (Normal Operaling Range)
Red Line (Maximum)
Oil Temperature )
Green Arc (Normal Operating Range)
Red Line (Maximum)
Oil Pressure
Green Arc (Normal Operating Range)
Yellow Arc (Caution Range) (Idle)
Yellow Arc (Caution Range)
{Start and Warm Up)
Red Line (Minimum)
Red Line (Maximum)
Fuel Flow/ Pressure
Green Arc (Normal Operating Range)

Red Line (Maximum)

2.11 WEIGHT LIMITS

(8)
(b)
(<)

Maximum Takeoff Weight
Maximum Ramp Weight
Maximum Baggage (100 Ibs,
each compartment)

NOTE

2600 to 2700 RPM

27060 RPM

500 to 2700 RPM
2700 RPM

75° to 245°F
245°F

60 PSI 10 90 PSI
25 PS1 to 60 PSI

%0 PSI to 100 PSI
25 PS1
100 P8I

0 gal/ hr. to

34.9 gal/ hr.
35 gai/hr.; §4 PSI

3600 LBS,
3615 LBS.

200 LBS.

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

ISSUED: NOVEMBER 8, 1979

REPORT: VB-1080
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32R-301, SARATOGA SP

2.13 CENTER OF GRAVITY LIMITS

Weight Forward Limit Rearward Limit
Pounds Inches Aft of Datum  Inches Aft of Datum
3600 91.4 95.0
3200 83.5 95.0
2400 (and less) 78.0 95.0
NOTES

Straight line variation between points given,
The datum used is 78.4 inches ahead of the wing
leading ecdge at the intersection of the
untapered and inboard tapered section,
Itis the responsibility of the airplane owner and
the pilot 1o insure that the airplane is properly
loaded. See Section 6 (Weight and Balance) for
proper loading instructions,

2,15 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum) 386G
(b) Negative Load Factor (Maximum) No inverted maneuvers

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

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

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER ATIRCRAFT CORPORATION SECTION 2
PA-32R-301, SARATOGA SP LIMITATIONS

2.19 TYPES OF OPERATIONS

The airplane is approved for the following operations when equipped in
accordance with FAR 91 or FAR 135,

(a) Day V.F.R.
{b) Night V.F.R.
(¢) Day L.F.R.
(d) Night LLF.R.
(¢) Non lcing

2.21 FUEL LIMITATIONS

(a) Total Capacity .....vvvvvrvneraninnnnssnnss 107 U.S. GAL.

(b) Unusable Fuel.......iviiiiininrinnnsrrosess 5 U.S. GAL.
The unusable fuel for this airplane has becn determined as 2.5
gallons in each wing in critical flight attitudes (2.5 gallons is the
total per side, each side having two interconnected tanks).

(c) Usable Fuel............ovvvuven Cirdrabaas 102 U.S. GAL,
The usable fuel in thls airplane has bcen determined as 51 gallonsin
each wing (51 gallons is the total per side, cach side having two
interconnected tanks),

2,25 NOISE LEVEL

The corrected noise level of this aircraft is 77.6 dB(A) for two bladed
propeller installations and 78.4 dB(A) for three bladed propeiler
installations,

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

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

type.

ISSUED: NOVEMBER 8§, 1979 ‘ REPORT: VB-1080
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SECTION 2 PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-)2R-301, SARATOGA SP

2.27 FLIGHT WITH REAR CABIN DOOR OR REAR CABIN DOOR
AND CARGO DOOR REMOVED

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

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

(b) Maximum speed - 147 KIAS

(¢} No smoking

(d) All loose articles must be tied down and stowed,

(e} Jumper's static lines must be kept free of pilot's control and
control surfaces,

(f) Operation approved VFR flight conditions only.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-32R-301, SARATOGA SP LIMITATIONS

2.29 PLACARDS
In full view of the pilot:

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

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

In full view of the pilot, the following takeoff and ianding checklists will
be installed:

TAKEOQFF CHECKLIST
Fuel on Proper Tank Flaps Set
Electric Fuel Pump On  Mixture Set Trim Tab Set
Engine Gages Checked  Propeller Set Controls Free
Alternate Air Closed Fasten Belts/Harness Doors Latched
Seat Backs Erect Air Conditioner Off
LANDING CHECKLIST
Fuel on Proper Tank Gear Down
Seat Backs Erect Flaps Set (White Arc)
Fasten Delts/ Harness Mixture - Rich Air Conditioner Off

Electric Fuel Pump -On  Propeller - Set

The “AIR CONDITIONER OFF"” item in the above takeoff and
landing checklists is mandatory for air conditioned aircrafi only.

ISSUED: NOVEMBER 8, 1979 . REPORT: VB-1080
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SECTION 2 PIPER AIRCRAFT CORFORATION
LIMITATIONS ) PA-32R-301, SARATOGA SP

On the instrument panel in full view of the pilot:

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

On the instrument panel in fult view of the pilot:
DEMO X-WIND 17 KTS
In full view of the pilot: (For operations with the rear door removed)

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

In full view of the pilot:

Yio 132 DN, 110 UP
Vie 132 MAX

Near emergency gear lever (aircraft equipped with lever release):

EMERGENCY DOWN

Near emergency gear knob (aircraft equipped with cable release):
EMERGENCY GEAR EXT PULL
Near emergency gear lever (aircraft equipped with backup gear extender):
OVERRIDE ENGAGED

TO ENGAGE OVERRIDE:

LEVER UP, LATCH DOWN

TO RELEASE OVERRIDE;
LEVER FULL UP & RELEASE

On gear override latch (aircraft equipped with backup gear extender):
GEAR OVERRIDE LATCH

Near gear selector switch;

GEAR UP 110 KIAS MAX
DOWN 132 KIAS MAX
REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION “SECTION 2
PA-32R-301, SARATOGA SP LIMITATIONS

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

ENGAGE LATCH BEFORE FLIGHT

In full view of the pilot:

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

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

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

On the inside of the forward baggage compartment:

MAXIMUM BAGGAGIL THIS COMPART-
MENT (00 LBS. SEE THE LIMITATIONS
SECTION OF THE AIRPLANE FLIGHT
MANUAL,

On aft baggage closeout:
MAXIMUM BAGGAGE THIS COMPART-

MENT 100 LLBS. NO HEAVY OBJECTS ON
HAT SHELF.

On storm window:

PO NOT OPEN ABOVE 129 KIAS.

ISSUED: NOVEMBER 8, 1979 REPORT: YB-1080
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On executive writing table:

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

On the face of the tachometer (2 blade propeller only):
AFTER 5 MIN,
REDUCE POWER TO
2600 RPM
Adjacent to fuel tank filler caps:
FUEL — 100 OR 0OLL
AVIATION GRADE

Adjacent to fuel tank filler caps (serial numbers 32R-8313010 and up):

AVGAS ONLY

s K

GRADE GRADE
100LL 100

REPORT:; VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

SECTION 3
EMERGENCY PROCEDURES

3.1 GENERAL

The recommended procedures for coping with various types of
emergencies and critical situations are provided by this section. All of the
required (FAA regulations) emergency procedures and those necessary for
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 is devoted to amplified emergency
procedures containing additional information to provide the pilot with a
more conplete 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 a 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 refcrence and review, and to provide information on
procedures which are not the same for all aircraft. 1t is suggested that the
pilot review standard emergency procedures periodically to remain
proficient in them,

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
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SECTION 3} PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES ~ PA-32R-301, SARATOGA SP

3.3 EMERGENCY PROCEDURES CHECKLIST
ENGINE FIRE DURING START

Starter .v.vvvvivenn Crrrererrereraaes Crierieaereaes crank engine
5 B LT (- idle cut-off
Throttle ..... teerrarires Craeaaaeeserarananas bearseuan +ese. OpEN
Electric fuel pump ... ioviiiiniiiiiininiiiesiinierinnnnnniies OFF
Fuel selector .......coviiiiininieirannnananins, erenenseansas OFF

Abandon if fire continues

ENGINE POWER LOSS DURING TAKEOFF

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

If area ahead is rough, or if it is necessary to clear obstructions:

Gear selector switch., . ..vveinnrivariranssy P up
Emergency gear lever (alrcraft equupped with
backup gear extender) . oovvireiierennne ... latched in OVERRIDE

ENGAGED position

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

Fuel selector «.ouvvvivesianiinnaarianransnaranarenss. SWitch to tank

containing fuel
Etectric fuel pump +v.vvvvvvvescrsniirvnsrsnisvisnsere, check ON
Mixture ......... e ees e e ey check RICH
AlErnate air «vuvvesonsrrornnnsrsirsnnrartransatrrsrtananns OPEN
Emergency Bear JeVer, o vuvreevrssrnsrinnesnrarissssasnss as required

If power is not regained, proceed with power off landing.

REPORT: VB-1080 ISSUED: NOYEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

ENGINE POWER LOSS IN FLIGHT

Fuel selector .. .uveiivriiirsnersnsrrnsnnessansssssas SWitch to tank

containing fuel

Electric fuel pump ...... Ceererrraiaiena B Chaanae ON

Mixture ..ouuivviiinnen it rairrens vrs00000 RICH

Allernate Air vvvvvvrivviiveseesnssrvnsnssrsrnssssanersserss OPEN

Engine gauges.....vovvesrvurerssnrseseasanssss check for indication

of cause of power loss

H no fuel flow is indicated, check tank selcctor position to be sure it ison a
tank containing fuel,

When power is restored:

Alternate air ......0ovnunvene Parereravertsernas resvaren CLOSED
Electric fuel pump ....... Cerrrariaaa et OFF
Mixture ...... treesbseanrrsrsaarscressaransess adjust as necessary

1f power is not restored prepare for power off landing,

POWER OFF LANDING

On aircraft equipped with the backup gear extender, lock emergency gear
lever in OVERRIDE ENGAGED positian before airspeed drops to 106
KIAS to prevent landing gear from inadvertently free falling.

Trim for 80 KIAS

Locate suitable field.

Establish spiral pattern,

1000 ft, above field at downwind position for normal landing approach,
When field can easily be reached extend full flaps for shortest landing.

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

When committed to landing:

Landing gear selector ......c.cvivvnvirennanas e DOWN
Throttle covvviainnrans Ceeris it aan Pirrearsinaas «v.. OFF
Fuel selector ......... R ¢ U Y
MiIXIUre .ov ittt et e e breereas crreenss . idle cut-off
Flaps v..covvvennnanns sesireraberrasasas Chihsenaanaas cvrnrses SCL
Ignition .. ouiiiiiiiiiii it i, N rhadeanee OFF
Master switch ...vv v vvvvenas et beraasanes Ceerrteer et iranes OFF
Seat belt and harness...v.oviviveineerss s rsersenieiraarr ey tight
ISSUED: NOVEMBER 8, 1979 REPORT: YB-1080
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FIRE IN FLIGHT
Sourccof fire .......o0vvvrrvens veraaeas et a e check

Electrical fire (smoke in cabin);

MaAster SWItCH ., v ivuvrienevrennreranrersarnarrorrersrsonss OFF
=111 T open
Cabinheat,....voovrverrvrines Cereeti ettt san e Crererseean QFF

Land as soon as practicable,

Engine fire:

Fuel selector ...vvviiiiiirisiinrennnenrnetvsnesrsncsnsnnnnns OFF
Throttle .......... e radar st e e s enn N CLOSED
Mixture ...vvvunnrs Ceserensuns vesnaa Mt ethenaneas 1 ea. idle cut-off
Electric fuel pump ..ovvvvviiierriniie rerraas Crareaeans check OFF
Heater and defroster ....... e irerereriaarrens Ceerres Cerane OFF

Proceed with power off landing procedure

LOSS OF OIL PRESSURE

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

LOSS OF FUEL FLOW

Electric fuel pump ....oveiivviviiniiiiiiiriaiiinnsnanaesass ON
Fuel selector ....cv00ue Pesbestesnasanasns Cerieienen check on tank
containing usable fuel

ENGINE DRIVEN FUEL PUMP FAILURE

Throttle ...... O retard

Electric fuel pump ....oovvvviiveans, Cr bttt ettt ON

Throttle ..vvuvisnan i raiarEerei bttt tes s es reset as required
CAUTIONS

If normal engine operation and fuel flow is not
immediately re-established, the electric fuel
pump should be turned OFF,

The lack of a fuel flow indication while the electric fuel pump is on could
indicate a leak in the fuel system or fuel exhaustion.

REPORT: VB-1080 ISSUED; NOYEMBER 8, 1979
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HIGH OIL TEMPERATURE

Land at nearest airport and investigate the problem, Prepare for power off
fanding.

ELECTRICAL FAILURES

ALT annunciator light illuminated

AMMEIEE . vvvvivivvearrrrsosesernssernsasessrsasssscheck to verify

inop. alt,

If ammeter shows zero
ALT switch . .ovvvveviviiesietnsvsnrsrsensennsnsssrssnascsses OFF

Reduce electrical loads to minimum

ALT circuit breaker....cocverernrreacanseessenasess Ccheck and reset
as required
ALTswitchOQQl.ltlllllllllll_llt lllllllllllllllll L A B A A ] rew ON

If power not restored
ALT switch .. v v ivvervenvsvsasisssrrnescressnsnssissnsessssns OFF

If alternator output cannot be restdrcd, reduce electrical loads and land as
soon as practical. The battery is the only remaining source of electrical
power.

ELECTRICAL OVERLOAD (alternator over 20 amps ahove known
elecirical load)

FOR AIRPLANES WITH INTERLOCKED BAT AND ALT SWITCH
OPERATION -

Electrical Joad ... vvvvnviienverevernieenssnnssovnoosornonses reduce

H alternator loads are not reduced
ALT switch . v.cvevinnes P eaa e e ra s s enes visessse OFF

Land as soon as practical, Battery is the only remaining source of power.
Anticipate complete electrical failure,
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-32R-301, SARATOGA SP

FOR AJRPLANES WITH SEPARATE BAT AND ALT SWITCH
OPERATION

ALTSWitch lllllll LI I B B I B BB I B B B RN N I B I I B N N R R R N B R R R R B B B RO ON
BAT switch .. vovienvrerneviiverininneens Crr et raerserees ... OFF

If alternator loads are reduced
Electrical ioad .. cvevvireeiscrvnranes sievsesenss reduce to minimum

Land as soon as practical.
NOTE

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

If alternator loads are not reduced
ALTSWitch.-. lllllllllllllllllllllllll LU B O I R I B B R T B BN O BN OFF
BAT switch........... P et eeer i arirere it aaraay as required
Land as soon as possible, Anticipate complete electrical failure,
NOTE
If the battery is depleted, the landing gear must
be lowered using the emergency extension

procedure. The gear position lights will be
inoperative,

PROPELLER OVERSPEED

Throttle LU B B T R B IR B B B O N I R B R I B B RS R N R R B BN I B R N A ] . retard
Oil pressure . oo vvnvvvnaes e e check
Prop control ,....... SR ber b resan full DECREASE rpm,

then set if any

control available

Airspeed ------ FA PR R b bl r s A e R R R R I'CdUCJe
Throttle ........ Crrrereraaas s Cedereenns as required to remain
below 2700 rpm
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EMERGENCY LANDING GEAR EXTENSION
Prior to emergency exlension procedure;

Master SWIICH vuiieeiimmu s s sneansne Lot a s e arRns s check ON
Circuit breakers... e SN Voo er bbb S check
Radio HghiS....cvienen wrarsarnsenns verrenie s areenrans reeree i ap et ee off (in daytime)
Gear indicator bulbs.............. perreerrreanes rit bbb s e st saastabas e check
If landing gear does not check down and locked:
AUESPEEL ivvvirsiusnrnisssainieetiaebebernsssnrsssarsatstasssessess sbnthesssbabiasersrevires below 92 KIAS
Landing gear SEICCION....vviiiiainiicmsinsi s missssisissssss s resssesis DOWN
Emcrgency gear lever (aircraft eqmpped wilh

backup gear eXtender) s OVERRIDE ENGAGED

(while fish tailing airplane)

I landing gear still does not check down and locked:
Emergency gear lever (aircraft equipped
wilh lever rclease) oo wooHold emergency gear lever in the
EMERGENCY DOWN position, while fish
1ailing airplane, unti! gear is down and Tocked
(under normal conditions will take approx,
10 seconds to be down and locked)

Emergency gear knob (aircraft equipped
with cable release).. .o PULL, while fish tailing airplane
(under normal conditions will take approx.
10 seconds 1o be down and locked)

If all electrical power has been lost, the landing gear must be extended using
the above procedures, The gear position indicator lights will not illuminate,

SPIN RECOVERY
RUKICT e cvvrrevnrereivarerseserermsnststsettrsens e trmsstnr st s sms e sesnassesasamyas i full cpposite to
direction of rotation
CoNIrgl WHEEL,,.viuveenssvenisareressimsrssersimesariesnsmnisssrey e vassssesavasans full forward while
neuiralizing allerons
THIOMC ..coviisiesiicinssnennsssmes s s s 1 Er s eb s saam e e 0 SRR S idle
Rudder, ..o vecermreernnie sttt ssssnsa st sssesnss s neutral (when rotation stops)
Control Wheel ... ag required to smoothly
regain level flight atiitude
ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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OPEN DOOR

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

To close the door in flight;

Slow airplane to 92 KIAS
CabIN YENIS wuiviirnricmrvemniii i st s tossesbe s s seresse st e e oeoes close
SIOIM WIRAOW v ssssassss s i e sasssosssnen open
IF upper 1atch 58 OPEN oivvvverierivnrrererenemsis oo veresmmomsssior s tontosontsarsssisssasese latch
If side 1atch is OPEN oo pull on armrest while
moving latch handle
to latched position
If both 1atChes A18 OPEM....iicrcrreriersnesrrseerssveriessnsrssriasssssrerseensrnsnres latch side latch
then top latch

REPORT; VB-1080 ISSUED: NOYEMBER 8§, 1979
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented to supply additional
information for the purpose of providing the pilot with a more complete
understanding of the recommended course of action and probable cause of
an emergency situation,

3.7 ENGINE FIRE DURING START

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

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

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

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

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

3.9 ENGINE POWER LOSS DURING TAKEOFF

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

If sufficient runway remains to complete a normal landing, leave the
landing gear down and land straight ahead.

If the area ahead is rough, or if it is necessary to clear obstructions, move
the gear selector switch to the UP position. On aircraft equipped with the
backup gear extender, latch the emergency gear lever in the OYERRIDE
ENGAGED position,

If sufficient altitude has been gained to attempt a restart, maintain a safe
airspeed and switch the fuel selector to another tank containing fuel, Check
the electric fuel pump to insure that it is ON and that the mixture is RICH,
The alternate air should be OPEN, _
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REVISED: SEPTEMBER 1, 1986 39



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

On aircraft equipped with the backup gear extender, the landing gear
will extend automatically when engine power fails at speeds below
approximately 103 KIAS. The glide distance with the landing gear extended
is roughly halved, If the situation dictates, the landing gear can be retained.
in the retracted position by latching the emergency gear lever in the
OVERRIDE ENGAGED position.

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

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

3.11 ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption
and power will be restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for anemergency landing
(refer to paragraph 3.13). An airspeed of at least 92 KIAS should be
maintained.

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

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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When power is restored move the alternate air to the CLOSED
position, turn OFF the electric fuel pump and adjust the mixture control as
necessary.

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

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

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

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

3.13 POWER OFF LANDING

If loss of power occurs at aititude, lock emergency gear Iever in
OVERRIDE ENGAGED position before airspeed drops to 106 KIAS to
prevent landing gear from inadvertently free falling on aircraft equipped
with the backup gear extender, trim the aircraft for best gliding angle (80
KIAS, Air Cond, off) and look for a suitable field. If measures taken to
restore power are not effective, and if time permits, check your charts for
airports in the immediate vicinity; it may be possible to land at one if you
have sufficient altitude, At best gliding angle, with no wind, with the engine
windmilling and the propeller control in full DECRBASE rpm, the aircraft
will travel approximately 1.5 miles for each thousand feet of altltude in a no
wind condition. If possible, notlfy the FAA by radio of your difficulty and
intentions, If another pilot or passenger is aboard, let him hetp.

When you have located a suitable field, establish a spiral pattern around
this field, Try to be at 1000 feet above the ficld at the downwind position, to
make a normal landing approach. When the field can easily be reached,
extend full flaps for the shortest landing. Excess altitude may be lost by
widening your pattern, using flaps or slipping, or a combination of these,
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Whether to attempt a landing with gear up or down depends on many
factors. If the field chosen is obviousty smooth and firm, and long enough to
bring the plane to a stop, the gear should be down, If there are stemps or
rocks or other large obstacles in the field, the gear in the down position will
better protect the occupants of the aircraft. If, however, the field is suspected
to be excessively soft or short, or when landing in water of any depth, a
wheels-up landing will normally be safer and do less damage 1o the airplane,

On airplanes equipped with the backup gear extender, the landing gear
will free fall at airspeeds below approximately 103 KIAS and, under normal
conditions, will take approximately 10 seconds to be down and locked. If a
gear up landing is desired, it will be necessary to latch the override lever in the
OVERRIDE ENGAGED position before the airspeed drops to 106 KIAS to
prevent the landing gear from inadvertently free falling,

Touchdown should normally be made at the lowest possible airspeed.
{(a) Gear Down Landing

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

NOTE
If the master switch is OFF, the gear cannot be
retracted.
REPORT; VB-1080 ISSUED: NOVEMBER 8, 1979
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{b)} Gear Up Landing

On agircraft equipped with the backup gear extender, latchl
the emergency gear lever in the OVERRIDE ENGAGED posilion
to prevent the gear from inadveriently extending at airspeeds
below 103 KIAS,

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

3.15 FIRE IN FLIGHT

The presence of fire is noted through smoke, smell and heat in the
cabin. 1t is essential that the source ol the fire by promptly identified through
instrument readings, character of smoke, or other indications since the
action to be taken differs somewhat in each case,

Check for the source of the fire first.

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

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

NOTE

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

ISSUED: NOVEMBER 8§, 1979 REPORT: VB-1080
REVISED: DECEMBER 10, 1986 3-13
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3.17 LOSS OF OIL PRESSURE

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

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

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

If engine stoppage occurs, proceed with Power Off Landing.

3.19 LOSS OF FUEL FLOW

The most probable cause of loss of fuel flow is either fue! depletion in the
fuel tank selected or failure of the engine driven fuel pump. If loss of fuel
flow occurs, turn ON the electric fuel pump and check that the fuel selector is
on a tank containing usable fuel,

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

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

CAUTION

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

REPORT: VB-1080 ISSUED: NOVEMBER 8§, 1979
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3.21 ENGINE DRIVEN FUEL PUMP FAILURE

If an enginc driven fuel pump failure is indicated, retard the throttle and
turn ON the electric fuel pump. The throttle should then be reset. A landing
should be made at the nearest appropriate airport as soon as possible and the
causc of the fatlure investigated.

CAUTION

If normal engine operalion and fuel flow is not
immediately re-established, the electric fucl
pump should be turned off, The lack of a fuel
flow indication could indicate a [eak in the fuel
system, or fuel exhaustion.

3.23 HIGH OIL TEMPERATURE

An abnormally high oil temperature indication may be caused by a low
oil level, an obstruction in the oil cooler, damaged or improper baffle seals, a
defeclive gauge, or other causes, Land as soon as practical al an appropriate
airport and havc the causc investigated,

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

- 3.25 ELECTRICAL FAILURES

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

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

The next step is to attempt 1o reset the overvoltage relay, This is accom-
plished by moving the ALT switch to OFF for one second and then to ON. If
the trouble was caused by a momentary overvoltage condition (16.5 volts
and up) this procedure should return the ammeter to a normal reading.

ISSUED: NOYEMBER 8, 1979 ' REPORT: VB-1080
REVISED: MARCH 20, 1981 s
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If the ammeter continues to indicate "0 output, or if the alternator will
not remain resct, turn off the ALT switch, maintain minimum electrical load
and land as soon as practical. All electrical load is being supplied by the
battery.

3.26 ELECTRICAL OVERLOAD (alternator over 20 amps sbove known
electrical load)

If abnormally high alternator output is obscrved (more than 20 amps
above known electrical load for the operating conditons) it may be caused by
a low batlery, a battery fault or other abnormal electrical loacd. If the cause is
a low battery, the indication should begin to decrease toward normal within
5 minutes, If the overload condition persists attempt to reduce the load by
turning off non-essential equipment, For airplanes with interlocked BAT
and ALT switch opcration, when the clectrical load cannot be reduced turn
the ALT switch OFF and land as soon as praetical, The battery is the only
remaining source of clectrical power. Also anticipate complete electrical
failure,

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

NOTE

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

NOTE

I the battery is depleted, the landing gear must
be lowered using the emergency exlension
procedure, The gear position lights will be
inoperalive.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

3.27 PROPELLER OVERSPEED
Propeller overspeed is caused by a malfunction in the propeller

governor or low oit pressure which allows the propeller blades to rotate to
full low pitch,

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

3.29 EMERGENCY LANDING GEAR EXTENSION

Prior to procceding with an emergency gear extension, check to insure
that the master switch is ON and that the circuit breakers have not opened, 1f
it is daytime, the radio lights should be tumed off, Check the landing gear
indicators for fauity bulbs,

NOTB

Refer to Par, 4.39 for differences when
emergency extension procedure is performed for
training purposes.

If the landing gear does not check down and locked, reduce the airspeed
to below 92 KIAS. Move the landing gear selector to the DOWN position.
On aircraft equipped with the backup gear extender, place the emergency
gear lever in the OVERRIDE ENGAGED position and fishtail the airplane.

If the landing gear still does not check down and locked:

a. On airplanes equipped with the lever release, position and hold the
emergency gear lever in the EMERGENCY DOWN position while
fish tailing the airplane,

b. On airplanes equipped with the cable release, PULL the emergency
extend knob while fish tailing the airplane,

Under normal conditions, either of the abave procedures, as appropriate, will
require approximately 10 seconds for the gear to extend and lock down,

If all electrical power has been lost, the landing gear must be extended
using the above procedures, The gear position indicator lights will not
ithominate.

ISSUED: NOVEMBER 8, 1979 REPORT: VEB-1080
REVISED: SEPTEMBER 18, 1990 3.17
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331 SPIN RECOVERY

Intentional spins are prohibited in this airplane. If a spin is
inadvertently entered, immediately apply full rudder opposite to the
direction of rotation, Move the control wheel full forward while neutralizing
the ailerons. Move the throitle to IDLE, When the rotation stops, neulraiize
the rudder and ease back on the control wheel as required to smoothly
regain a level flight atlitude,

333 OPENDOOR

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

If both upper and side latches are open, the door will rail slighily open,
and airspeed will be reduced slightly,

To close the door in flight, slow the airplane to 92 KIAS, close the cabin
vents and open the storm window. If the top laich is open, laich it, If the side
laich is open, pull on the armrest while moving the laich handle to the
latched position, If both laiches are open, close the side latch then the top
latch,

335 ENGINE ROUGHNESS
Engine roughness may be caused by dirt in the injector nozzles,
induction fiiter icing, or ignition problems,

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

Move the alternate air to OPEN and then turn ON the eleclric fuel
pump.

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

Check the engine gauges for abnormal readings, If any gauge readings
are abnormal proceed accordingly,

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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The magneto switch should then be moved to “L” then “R," then back to
“BOTH.” If operation is saiisfactory on either magneto, proceed on that
magneto at reduced power with full RICH mixture to a landing at the first
available airport,

If roughness persists, prepare for a precautionary landing at pilot's
discretion,

ISSUED: SEPTEMBER 18, 1990 REPORT: VB-1080
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SECTION 4
NORMAL PROCEDURES

4.1 GENERAL

This section deseribes the recommended proeedures for the conduct of
normal operations for the airplane. All of the required { FAA regulations)
procedures and those necessary for operation of the airplane as determined
by the operating and design fcatures of the airplane are presented.

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

These procedures are provided Lo present a source of reference and
rcview and to supply infermation on procedures which are not the same for
all aircraft, Pilots should familiarize themselves with the procedures givenin
this section in ordcr to become proficient in the normal operations of the
airplane,

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

The remainder of the seclion 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 asan
in-flight reference due to the lengthy explanation. The short form checklist
should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

The following airspecds are those which are significant to the operation
of the airplane. These figures arc forstandard airplanes flown at gross weight
under standard conditions al sca level,

ISSUED: NOYEMBER 8, 1979 ' REPORT: VB-1080
REVISED: SEPTEMBER 17, 1984 4-1
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Performance for a specific aicplane may vary from published figures

depending upon the equipment installed, the condition of the engine,
airplane and cquipment, atmospheric conditions and piloting technique.

(a) Best Rate of Climb Speed

geardown, flaps up ..o v it i e 80 KIAS
gear up, laps up ..o vvivveniiniriiienaaaa . 91 KIAS

(b) Best Angle of Climb Speed
geardown, flaps up .. .s i iis it iii e 76 K1AS
gear up, flapsup ...oviiiiiiiiaiiiiiiiaiesea. . 80 KIAS
(c) Turbulent Air Operating Speed (See Subscction 2.3) . 134 KIAS
(d) Maximum Flap Speed......... crverernarisarasaes 112 KIAS
(¢) Landing Final Approach Speed (Full Flaps) veareeees 79 KIAS
(f) Maximum Demonstrated Crosswind Velocity......... A7 KTS
REPORT: VB-1080 1ISSUED: NOYEMBER 8, 1979
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4.5 NORMAL PROCEDURES CHECKLIST

. (EY YT R TY
. .
.
.

-+
e

amame

PREFLIGHT CHECK
COCKPIT

Control wheel .............. e eer et «vu. . relcase restraints
Parking brake ........00 0 Cersaa et Crreeaeas <. osel
All switches ..., .. et ae e e e Cetreeaa N OFF
AV OIS + vttt v et tas tss s st nsaaansransosassntonsnssrannss OFF

MIXIIC i i e idle cut-off
Master switeh . ...oooiiivin i, N R ¢ )
Fuel gauges .......oovuivvanann herr e e .+« cheek quantity
Annunciator panel ... i e Cevraaaes +» .+ Check
Flaps....... e e e e proper opcration
Master switch ... oo it iiai e, Cereerresiisrananas OFF
Primary flight controls....ooov i, proper operation
Teim coveveniens S e Crieaeaans e vereos neutral

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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SECTION 4 PIPER ATRCRAFT CORPORATION

NORMAL PROCEDURES PA-32R-301, SARATOGA SP
Pitot and Static SYStems . oo uv i iiiniseciniiasieiarinsianees drain
WG OWS i e e et iin i irs et aane, check clean
Required papers ....oovvvie e P ¢heck on board
Tow bar and baggage............. e stow properly - secure

Baggage door. . ..ot i it e close and sccure

RIGHT WING

Surface condition ....... e e ieerer e clear of ice, Trosl, snow
Flap and hinges. . oo iiiin it e et iiie s iasan e eany check
Aileron and hinges ., ...00u0, e e fee e .. cheek
Wing tip and lights.......... N e e check
Fueltank .....oo0 i, e e e check supply
. visuaily - sceure cap

Fuel tank venl. oo ittt i i c e ciiaenanaanas clear
Fucl tank sumps .....oo0vvvunn e . drain and cheek for
walter, sediment and proper fucl

Fucl quantity gauge ....voivvvrenraans e i .. .check
Tie down and chock.....covu.. .. et cre e fCMOVE
Main Bear Sl vt it in it st s e ten sttt aa e araans proper
mfld!mn (4.5t .5in.)

1 T i e e e . .cheek
Brake biock and disc ..,.uutt, Ceeaes e s . .check

Fresh air inlet ..... e e i e et Ve clear

NOSE SECTION

General condition .. ..oy iivne it cheek
COWHME it ie e et a e iaatiien st s aranrranerennns V.. SCCULE
Windshicld ........... b e e e clean
Propelier and SPINNCT. s vt e ittt iin s check
Airinlets ..., Cher e e clear
CROCK oy it e e e e e e et e remove
NOse Zear SITUL oo e it i s s it cr e et e proper

inftation (3.25 + .25 in.)
Nose wheel tire «...oovi s e e check
Enginc balile seals ....o.ovvi'onnan, e e, check
61 B st eaan, er i cheek quantity
Dipstick ..., Ceerniaaaa properly scated
Oil fillercap.....oovvvenans e e e +... sCCUNE
Fuel strainer deain oo i i, place container under
Bapggage door,......... e e e e close and sccure

Landing Hghl....oouri i i ens P check

REPORT: VB-1080 ISSUED: NOYEMBER 8, 1979
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LEFT WING

Surface condition .......cvvvviinvinnenren.. Clear of ice, frost, snow

Fresh airinlet ..., iiiiiann, ceeeeas e reeeta e clear
Tic down and chock .......ooivvnen .. e e e removce
Main gear strut....... e reserer et eereran vt eareaaaaaas .. proper
inflation (4.5 £ .5 in.)
TR vttt e ettt et et e e e e .« .check
Brake block and disc ., v.vvvvvirnvvnrnreranrrneasseesesseanscheek
Fuel quantity gauge .......... e e bae e « . check
Fucktank .......... e PR ereen freersenres ... cheek supply
visually - secure cap
Fuel tank vent ........ 0 e e e ceieverass Clear
Fuel tank sump...... e ety drain and check for
water, scdiment and proper fucl
Pitot/static head ................ eeraasees remove cover - holes clear
Wing tip and Bghis. oo it it i n et check
Aileron and hinges .....0vvvve AP od 1 T2 3
Flap and Ninges. ..o oo i it i i inrinnsiairiaes v+ o check
EMPENNAGE
ANCRNAS oo s iveias Y o 1 v
General condition . ovvv v inrecinarrirnrneenas R o1 [ 14741 4
Baggage .....o0iin PP ] T\ 4
Tail fights . ... e e e e e e ey cheek
Elevator ..oovviieeinnnas Creeas et e e check
Rudder ........ Ceiaa s C e e e oo Check
Tie down ...... i ereeerrer e et remove

MISCELLLANEQUS

Fuel strainer ......... e ‘oo ..drain and check

for watcr and scdiment
Master switch ..., .. e s ey viavaees ON
PHOL heat sWitch . oot e it st i a v i ia e s o siaanrns s anns ON
fnterior fighting ......oovvvvi vt e ae e ON and check
Exicrior lighting switches ... ..o, ... ON and cheek
Fuet stratner drain o, ooonnou s e +« visually check

contents of container
and disposc - valve securc

PHot vovvnininns, S erineaes vesnerraaesscheek - warm
Stall warning horn ... vvv s e check
ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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SECTION 4. PIPER AIRCRAFT CORPORATION

NORMAL PROCEDURES PA-32R-301, SARATOGA SP
All lighting switches . .............. e et e OFF
Pitot heat switch . ... o ittt i i it i i aeninan veersea. OFF
Master sWitch ... v i i i i e e s OFF
Passengers .« iiie i e s e board
Alldoors ..., .oiviviiiiiinniae BN . close and secure
Seat belts and harness .. ....ovvviin e e fasten/adjust

cheek inertia reel

BEFORE STARTING ENGINE

Parking brake ... iiiiiiiiiiiiiii i et e e sel
Propeller, ... vvu. PPN Ce e (ull INCREASE rpm
Fuel selector ......0001. e e e e b desired tank
Radios vvvvivnninn v iennarrnanariorerons e . OFF

STARTING ENGINE WHEN COLD

Throttle oo ovviiiiiiiiiiiniinianias e e e /2" open
Master switch v o v isnvir it et iaan Ceveseenasas ON
Eleetric fuel pump ............ Cereressisranerraen vervieanneas ON
Mixture ooiiiiiiie e prime - then idle cut-of(
I ¥ T 1Y P o3 11 421 -0
Mixture .......,..0t. vevanrernssrannsnsssaaaranasiasesafull RICH
Throttle .oovuii vt s cs e Vi aneae. adjust
Ol PIESSUTE Lo v vt it i it ia it iairaae st anncransss check

'STARTING ENGINE WHEN HOT

Throttle oot i s i e e e i /2" open
Master switch ......... e Cer e Ve ON
Eleetric fuel pump ..oovvvveinnnnn, P et e r e «..r ON
1 T - N idle cut-off
Starter....ovveveiearnnn Ceer e e a iy Ceraas e «eraa .. CRgage
Mixture ... oovvviaiain Cesaeie St e e advance
Throttle «.vovvviiiiiiviii i i, Cereeeaa adjust
Oil pressure v vvoviinviainee, e e .check
REPORT: VYB-1080 . ISSUED: NOYEMBER 8, 1979
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STARTING ENGINE WHEN FLOODED

Throttle ...oovviviiiiiiiiiienss e vveses.svopen full
Master switch ..ovvvvinieenss e et rar e .... ON
Electric fuel pump +v.ovviiiivivisinriiecninisisrseiiansssessie OFF
Mixture ...vvvenn.n A 11 (a1 =11
Starter........ hrteeereas  h s tesa e «ve .. aETIgAgE
Mixtire oo it i e i e et e ae e baen e advance
Throttle ... vvviiii i iiiiinnnne e a et s .. retard
OF] PreSSUTC vy et ireen i nenennnens tiaverracriranssense Check

STARTING WITH EXTERNAL POWER SOURCE

Master switch ....oiviiiiiviiiriaieninans . ] & Y
All electrical equipment.....vveviiiiiiinniiniviiiissrasiasss OFF
Terminals, .. .. et e Chriaesaeseraess e, CONNECE
External power plug........... I ... inscrt in fuselage

Procced with normal sfart

Throttle ........ Cea e versesesrasssa s lowest possible RPM
External powerplug..........vvvivveenaa. . disconnect from fusetage
Master switeh ....... L re et bas e ON - check ammcter
Oil PIESSUIE wuvuvnvirevssiiaensvesnrriniras P | 1+ 4
WARM-UP

Throttle ..... Ceeaeees Viarasresreranaan cearaaaes 1000 10 1200 RPM
TAXIING

Chocks .. vvvvuennien R cervearess., Femoved
TAXi BICH «ovvussrarenrans Ciaaaas e «o. clear
Parking brake ........oovi i i e enr s .+ . rclease
Throttle ..o vivviirinennes Cereas e e raeea e . .apply slowly
Prop ....cooviivevnenn b e s .. high RPM
Brakes., ...oviiiuneennenns S eaas e e «reeesacheck
Steering «vviv i, Prreeaes e e rasreraers check
ISSUED: NOYEMBER B8, 1979 ‘ REPORT: VB-1080
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GROUND CHECK

Parking brake ....... ey e e ooosel |
Propeller....... e full INCREASE
Throttle ...... i reererraesa e e verieaenas 2000 RPM
Magnetos ........... e s max, drop 175 RPM
- max. diff. 50 RPM

VacuUum . .uvueinniiins s iaisrtasisaratonianeas 4.8” to 5.2” Hg.
Oil temperaturc........... S ey e cheek
Oil pressure ..., RN e e PR o1 11 o
Alr conditioner ...covviin e iinisrarriinrrrnnrs beeenna ... .check
Annunciator panel ............. ... i ie i ie e e, . prEss-to-test
Propeller..........ooovvvnn Ciebaaeenrieanrreasy e CXercise - then
full INCREASE

F N [T o 1T I check
Electric fuel pump ....... s P virrerriersesss OFF
Fuel ow .. voiii i i iiiiciiiiicnranninanns e check
Throttle ...t iirir st an s eta s stareneninarans voues Tetard

BEFORE TAKEOFF

Master switch ... i it it i i in ittt eraas veaens. ON &

Flight instruments..............ccv vt e eaaeeaas .check
Fuel selector ........... Cr s aarr e trereseesees . proper tank
Electric Tuel pump ..o iviiiiin e iarnnssrsseniinrssassornnns ON
Engine Bauges . vuvvviviiiiiiansiisneninscnrnsssnaasasnsaan . Check
Alternate air ......... Carr e erviveveersverins. CLOSED
Seat backs ...... e e et e erect
Mixture «.oiiaiiniiiiiiis Ceearean Ve i e sel
Prop ............ Serer st Cheeisaaraens PN sct
Belis/harness ........ reeaes Ceraaneaies «eeeseiies. fastened/adjusted
Emply S€a1S v uuviu v iuiruasririaosastonsraosreansnionin . .seal belis

snugly fastened
Flaps.. oo viveiiiiiiiiiiiiiiiieniinciiiiciaan, Ch e set
Trimtab ..o iiviiiiiniiinnenas N et R 11
Controls ........, et e e et free
DOOI’S........-----------------.-----u-- ------ ..........lalchcd
AIr CONditiONEr o vttt i et i it i, OFF
Parkingbrake IR I R R R R R I N N N N AR ] relcﬂsc
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PIPER AIRCRAFT CORPORATION SECTION 4

PA-32R-301, SARATOGA SP _ NORMAL PROCEDURES
TAKEOFF

NORMAL

Flaps ............. N (e F:T
TUIM ou it invninnrrnrernsisnnisnnaorsocnnsns slightly aft of neutral
Accelerate to 74 to 80 KIAS, dependmg on aircraft weight.

Control wheel..... Vesrerenaas srrssrsassaasssaarss back pressure to

rotate to climb attitude
SHORT OR SOFT FIELD, OBSTACLE CLEARANCE

FlaDS o ivtiviiiinninsenenrisnronrnervsnrnnnrreranennnns cres e 25°
B 1T 1 shghllyaft of neutral
Throttle ¢ vvvvvvivviinivieneerssrassnssnsesss. full power prior to
brake release
Accelerate to 58 to 66 KIAS depending on aircraft weight.
Control whee! ........ovvvvvieivranns sevieseansess back pressure to
rotate to climb attitude
After breaking ground, accelerate to 61 to 7f K1AS depending on aircraft
weight,
Gear (OVERRIDE ENGAGED on aircraft
equipped with backup gear extender) .......ovvvvviianiriiin JUP
Accelerate to climb speed
FIaps vovevvevrvianrennntannenarssssassnrasssesessssTeiract slowly

CLIMB

Best rate (3600 1b) (gear down)

(flaps up) v vvvvvivanens Cear sttt vervinaa 80 KIAS
Best rate (3600 1b) (gear up)

(ﬂa su) LS B BN B R BB L B B ) OOOlCOOQUOIIIIIIlIIODlll..llilgl K]AS
Best angle (3600 1b) (gear down)

(Aaps up) cevvsrnrsess serareasererisvesrasvsnireess 16 KIAS

Best angle (3600 Ib) (gear up)
(Flaps UP) o vveviersnnranveresnnnsrrreensarnsssorannanesr, 80 KIAS

En roulC‘ llllllllll LR R BN B B B B B B LU I I L L R Y I B B B I BN B B BN ) l’tllos KIAS
Electric fuel pump ...ovvvvvivnrnviiaen ceirreriararea OFF at a safe

altitude
ISSUED: NOVEMBER 8§, 1979 REPORT: VB-1080
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES ' PA-32R-301, SARATOGA SP

CRUISING

Reference, performance charts, Avco Lycoming Operalor’s Manual and
power setting table. :
Normal max power .....oovvveviras L 75%

Power ........... e ey set per power table
Mixture .....0v0iennn PPN - T | [ 1E:1

APPROACH AND LANDING

Fuel selector ..........000s Cer e e proper tank
Seat backs .. iiin i i i et s i e CTECE
Belts/harness .. .vovverveersrrnnsssnanans Chee e . fasten/adjust
Electric fuel pump ....,...... e ettt e v ON
Mixture ... viiiiieneianns e e e . set
Propelier..... e et e e <. set
GEAP 4 vvvnvrrerarrerivanrvacessriaersersass down - 132 KIAS max,
Flaps. ... oo iieiiiiiasssasinassnnranssraans s S6t - while arc
Air conditioner v, v iiuriine e eiiirnarianes Caaaea .+... OFF

NORMAL TECHNIQUE

Flaps......oouv. b e e e e as required
Trim covviiivin i Ceirraiieseireriiiiisaeaess . 35 KIAS
Throttle ...ovvvvirenrnenis b e ssraraevae st iaa s B8 required

SHORT FIELD TECHNIQUE

1 T e e 79 KIAS
+Throttle ......... Crreenr e Ceiiraeir e croee e 88 required

GO-AROUND

Propeller oo v e i i i e full INCREASE
Throttle ..... e P e full FORWARD
Control wheel . ...0oviiiiiiiinann, B R . back pressure to

rotate 1o climb attitude
Airspeed...---.---g----.-------------------.----........30K[AS
GBAT v ovvrertotrotasaisnreasatssiansasiansasansas Paeanen e UP
Flaps oo veneriiiinanianiiiainneeies Ceear e retract slowly
THI o vv et tannosransrananscratssseisoseessaeiin... a8 required

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32R-301, SARATOGA SP NORMAL PROCEDURES

STOPPING ENGINE

L - 5 OO (11 1L
Electric Tuel pump ... viivvverriverissorsrnssrsasssrrerssss QOFF
Air conditioner ..., iiiivninians A ¢ ) & 3
Radios and electrical equipment ........ovivivvviicisnsernsee. OFF
Propeller......ooovviiiiininiennans Ceer e iarenaas full INCREASE
Throttle ... vivineiiinn i iiiieirnans e re e + .. full aft
MIKEUTE 4 otvsienreerrernarorsonsnsenneneanarsrennsso idle cut-off
Magnetos . voovvinrviensrersnrrrssnasssrrrsssssaanssesssrass OFF
Master swilch .....vveverininrivirnineresrsssisnnerceseasss OFF

PARKING

Parking brake ovvvvvvreieuinonrsoonranennsonasarneressansaaass 86t
Control wheel ..... e eaar e a e, vees s sectured with belis
Flaps........c0000 e e Crraeersaeene fuli up
Wheel chockS. v ovusreiiiriansiesrsinresverrasrrionsssesin place
Tie dOWNS. vt vser s reratatnsrsararsasnsrassnsensasnessesss SECUTEC

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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PIPER ATIRCRAFT CORPORATION SECTION 4
PA-32R-301, SARATOGA SP NORMAIL PROCEDURES

4.7 PREFLIGHT CHECK

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

CAUTION

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

COCKPIT

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

RIGHT WING

Begin the walk-around at the trailing edge of the right wing by checking
that the wing surfacc and contro! surfaces are clear of ice, frost, snow or
other extraneous substances. Check the flap, aileron and hinges for damage
and opcrational interference. Static wicks should be firmly attached and in
good condition. Check {he wing tip and lights for damage.

Open the fuel cap and visually check the fuel supply. Check the fucl
indicator gauge. Each inboard tank is furnished with an cxternal fucl
quantity indicator to assist the pilot in determining fuel quantities of less
than 35 gallons. The quantity should match the indication that was on the
fuel quantity gauge. Replace cap sccurely, The Tuel tank vent should be clear
of obstructions.

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-32R-301, SARATOGA SP

Place a container under the quick drain. Drain the fuel tanks
through the quick drain located at the lower inboard rear corner of each
tank, making sure that cnough fuel has been drained to verify the proper fuel
and insure that all water and sediment is removed. The fuel sysiem should
be drained daily prior to the first flight and afier cach refueling.

CAUTION

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

Remove the tie down and choek,

Next, complete a check of the landing gear. Check the gear strut for
proper inflation; there should be 4.5 .5 inches of strut exposure under a
normal static load. Check the tire for cuts, wear, and propcerinflation. Make
a visual check of the brake block and disc. -

Check that the fresh air inlet is clear of loreign matter.
NOSE SECTION

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

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

Close and secure the nose baggage door,

LEFT WING

The wing surface should be clear of ice, frost, snow, or other extraneous
substances. Check that the fresh air inlet is clear of foreign matter and

13
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PIPER AIRCRAFT CORPORATION SECTION 4
PA-32R-301, SARATOGA SP NORMAL PROCEDURES

remove the chock. Check the main gear strut for proper inflation: there
should be 4.5 +.5 inches of strut exposure under a normal static load. Check
the tire and the brake block and disc.

Open the Tuci cap and visually check the Tuct supply. The quantity
should match the indication that was on the fucl quantity pauge. Replace cap
sccurely. {Sce RIGHT WING for Turther luel system description,) The fuel
tank vent should be clear of obstructions. Place a container under the gquick
drain, Drain enough fuel to verily the proper fueland to insure thatall water
and sediment has been removed.

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

EMPENNAGE

Check the condition of any antennas located on the fuselage, All
surlaces of the empennage should be examined for damage and operational
interference. Fairings and access covers should be attached properly. Check
the baggage to be surc it is stowced properly. Check that the lights on the tail
arc clean and intact, The elevator and rudder should he operationaland free
from interference of any type. Check the condition of the tahs and insure that
all hinges and push rods are sound and opcmlmnal IT the tail has heen tied
down, remove the tic down rope.

MISCELLANEOUS

Enter the cockpit and drain the fucl strainer by pressing down on the
lever located on the right-hand side of the cabin, below the forward cdge of
center sead. The fucd selector should be positioned in the following sequence
while draining the strainer: “OFF " “LEFT" and "RIGHT.” This is done to
insurc that the fuel in the lines hetween each tank outlet and the Tuel strainer
is drained, as welk as the fucl in the Tucl strainer, When the fucl tanks are Tull,
i will take approximately six scconds to drain all the fuel in once of the lines
from a tank to the fuel strainer. ITthe fuel tanks arc less than Mull, it will fakea
few seconds longer, After draining the fuel strainer, cheek for lcakage and
for waler and sediment at the drain ander the aireraft with the fuel selector
on a tunk position.
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SECTION 4 PIPER AIRCRAFT CORPORATION
NORMAL PROCEDURES PA-32R-31, SARATOGA SP

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

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

CAUTION

Care should be taken when an operational
check of the heated pitot head is being
performed. The unit becomes very hot, Ground
operation should be limited to three minutes
maximum to aveid damaging the heating
clements,

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

NOTE

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

If the inertia reef type shoulder harness is
installed, a pull test of its locking restraint
feature should be performed.
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PIPER AIRCRAFT CORPORATION SECTION 4
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4.9 BEFORE STARTING ENGINE

Before starting the engine, the brakes should be set and the propeller
{ever moved to the full INCREASE rpin position. The fuel selector should
then be moved to the desired tank, Check to make sure all the circuit breakers
are in and the radios are OFF,

4.11 STARTING ENGINE

(2)

(b)

(c)

Starting Engine When Cold

Open the throttle lever approximately 1/2 inch, Turn ON the
masicr switch and the ¢lectrie fuel pump. M ove the mixture control
to full RICH for approximately 4 scconds. The engine is now
primed.

Move the mixturc control to idle cut-off and engage the starter
by rotating the magncto switch clockwise. When the cngine fircs,
refense the magneto switch, advance the mixture control to full
RICH and miove the throttle to the desired setting,

If the engine does not fire within five to ten seconds, disengage
the starter and reprimne.

Starling Engine When Hot

Open the throttle approximately 1/2 inch. Turn ON the
master switch and the electric fuel pump. Move the mixture control
fever to idle cut-off and engage the starter by rotating the magneto
switch clockwise. When the engine fires, release the magneto switch,
advance the mixture and move the throttle to the desired setting.

Starting Engine When Flooded

The throtile lever should be full OPEN. Turn ON the master
switch and turn OFF the electric fuel pump. Move the mixture
control lever Lo idle cut-off and engage the starter by rotating the
magneto switch clockwise. When thc engine fires, release the
magncto switeh, advance the mixture and retard the throttie.
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(d} Starting Engine With External Power Sources

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

Turn the master switch OFF and turn all clectrical equipment
OFF. Connect the RED lead of the PEP kit jumper cable to the
POSITIVE (+) terminal of an external 12-volt battery and the
BLACK lead to the NEGATIVE (-) terminal. Insert the plug of the

jumper cable into the socket located on the fuselage, Note that

when the plug is inserted, the electrical system is ON, Proceed with
the normal starting technique.

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

NOTE

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

CAUTION

Care should be cxercised because if the ship's
battery has been depleted, the external power
supply ean be reduced to the level of the ship’s
battery. This can be testcd by turning the
master switch ON momentarily while the
starter is engaged. If cranking speed increases,
the ship’s battery is at a higher level than the
external power supply.
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When the engine is firing evenly, advance the throttle to 800 RPM. IT il
pressure is not indicated within thirty seconds, stop the engincand determine
the trouble. In cold weather it will take a few seconds longer Lo get an oil
pressure indication. If the engine has failed to start, refer to the Lycoming
Operating Handbook, Engine Troubles and Their Remedies.

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

4.13 WARM-UP

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

Takeolf may be made as soon as the ground check is completed and the
ehgine is warm.

Do not operate the engineat high RPM when running up or taxiing over
- ground containing loose stones, gravel or any loose material that may cause
damage to the propeler blades.

4.15 TAXIING

Before attempting to taxi the airplane, ground personnel should be
instructed and approved by a quatified person authorized by the owner,
Ascertain that the chocks have been removed and that propeller back blast
and taxi areas are clear, Release the parking brake.

Power should be applied slowly to start the taxi roll. Taxi a few feet
forward and apply the brakes to determine their effectiveness. Taxi with the
propeller set in low pitch, high RPM setting. While taxiing, make slight
turns to asccriain the effectiveness of the steering.

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

Avoid holes and ruts when taxiing aver uneven ground,
Do not operate the engine at high RPM when running up or taxiing over

ground containing loosc stones, gravel or any loosc material that may cause
damage to the propeller bladcs.
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4.17 GROUND CHECK

Set the parking brake. The magnctos should be checked at 2000 RPM
with the propeller set at high RPM, Drop offl on either magneto should not
exceed 175 RPM and the dilference between the magnetos should not exceed
50 RPM. Operation on one magueto should not exceed 10 seconds.

Chlieck the vacuum gauge; the indicator should read 4.8” Hg. 105.2” Hg.
at 2000 RPM,

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

The propeller control should be moved through its complete range to
check for proper operation and then placed in full INCREASE rpm lor
takeoflf. To obtain maximum rpm, push the pedestal-mounted control fully
forward on the instrument panel. Do not allow a drop of more than 500
RPM during this cheek, In cold weather, the propelier control should be
cycled from high tolow RI’M at lcast three times before takcolf to make sure
that warm engine oil has circulated,

The electric fuel pump should be turned OFF brielly after starting or
during warm-up to make sure that the engine-driven pump is operating.
Prior to takeolf, the clectric pump should be turned ON again to prevent loss
ol power during takeoll, should the cngine-driven pump fail. Check oil
temperatusc and oil pressure. The temperature may be low for some time il
the engine is being run for the first time of the day.
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4,19 BEFORE TAKEOFF

All aspects of each particular takeoff should be considered prior to (
exccuting the takeoff procedure, '

After takeoff, on aircraft equipped withthe backup gear extender, ifthe
gear selector switch is placed in the gear up position before reaching the
airspeed at which the system no longer commands gear down*, the gear will
not retract. For obstacle clearance on takeoff and for takeoffs from high
altitude airports, the landing gear can be retracted after lift-off at the pilot’s
discretion by placing the gear selector switch in the UP position and then
Jatching the emergency gear lever in the OVERRIDE ENGAGED position.
If desired, the OVERRIDE ENGAGED position can be selected and
latched before takeoff, and the gear will then retract as soon as the gear
selector switch is placed in the UP position. Care should always be taken not
to retract the gear prematurely, or the aircraft could seitle back onto the
runway. If the override lock is used for takeoff, it should be disengaged as
soon as sufficient airspeed and terrain clearance are obtained, to return the
gear system to normai operation.For normal operation, the pilot should
extend and retract the gear with the gear selector switch located on the
instrument pancl, just as he would if the back-up gear extender system were
not installed,

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

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

Turn ON the master switch and check and set all of the flight

instruments as required. Check the fuel selector to make sure it is on the

" proper tank (fullest). Turn ON the electric fuel pump and check the engine
gauges. The alternate air should be in the CLOSED position.

All seat backs should be erect.

*Approximately 81 KIAS at sea level to approximately 100 KIAS at 10,000
ft. with a straight line variation between,
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The mixture and propeller controt levers should be set, and the seat belts
and shoulder harness should be fastened. Fasten the seat belts snugly around
the empty seats,

Exercise and set the (laps and trim tab. Insure proper flight control
movement and response. All doors should be properly secured and latched
and the parking brake released. On air conditioned models, the air
conditioner must be OFF to insure normat takeofl performance.

NOTE

Il the fixed shoulder harness (non-inertia reel
type) is installed, it must be connected to the
scat belt and adjusted to allow proper accessi-
bility to all controls, including luct sclector,
flaps, trim, ete., while maintaining adequate
restraint {or the occupant.

Il thc incrtia rccl type shoulder harness is
installed, a pull test of its locking restraint
featurc shouid be performed.

4.21 TAKEOFF
NORMAL TECHNIQUE (See Chart, Scction 5)

When the available runway length is well in excess of that required and
obstacle clearance is no factor, the normal takeoff technique may be used,
The flaps should be set in the retracted position and the pitch trim set slightly
aft of neutral, Align the airplane with the runway, apply full power, and ,
accelerate to 74 to B0 KIAS depending on weight. Apply back pressure to
the control whee] to lift off, then control pitch attitude as required to attain
the desired climb speed. Retract the landing gear when a straight-ahead
landing on the runway is no longer possible,
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MAXIMUM PERFORMANCE WITH FLAPS RETRACTED (See
Chart, Section 5)

Align the airplane with the runway, set the brakes, adjust the pitch trim
slightly aft of neutral, and advance the throttle to full power, Release the
brakes and allow the airplane to accelerate to 63 to 68 KIAS, depending on
weight, and apply back pressure to rotate for lift off, After breaking ground,
accelerate to 67 to 74 KI1AS, depending on weight, and retract the gear®,
When clear of obstacles, increase the climb speed to that desired.

SHORT FIELD TECHNIQUE (See Chart, Section §)

For short or soft ficld takeoff, flaps should be lowered to 25° and the
pitch trim set slightly aft of neutral. Align the airplane with the runway, set
the brakes, and advance the throttle to full power.

Release the brakes, altow the airplane to accelerate to 58 to 66 KIAS
depending on weight, and apply back pressure to rotate for lift off. After
breaking ground, accelerate to 61 to 71 KIAS depending on weight, and
select gear UP*, Continue to climb while accelerating to the flaps up best
rate-of-climb speed, 91 KIAS, if no obstacle is present, or to the flaps up best
angle-of-climb speed, 80 KIAS, if obstacle clearance is a consideration, (
Slowly retract the flaps while climbing out. -

*If desired, on aircraft equipped with the backup gear extender, the
OVERRIDE ENGAGED position can be selected and latched before
takeoff, and the gear will then retract as soon as the gear selector switch is
placed in the up position. Inthis case care should be taken nottoretractthe
gear prematurely, or the aircraft could settle back onto the runway, If the (
override lock is used for takeoff, it should be disengaged as soon as
sufficient terrain clearance is obtained, to retutn the gear system to normal

operation,
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423 CLIMB

The best rate of climb at gross weight wilt be obtained at 91 KIAS, The
best angle of climb may be obtained at 80 K1AS. At lighter than gross weight
these speeds are reduced somewhat®, For climbing ¢n route, a speed of 105
KIAS is recommended. This will produce better forward speed and
increased visibility over the nose during the climb.

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

NOTE
On aircraft equipped with the backup gear
extender, during climbs at best angle of ¢climb
speed at any altitude and best rate of climb
speed above approximately 5000 fect density
eititude, it may be neccessary to select
OVERRIDE ENGAGED to prevent the.
landing gear from extending automatically
_ during the climb, This altitude decreases with
reduced climb power and increases with

increased climb airspeed.

4.25 CRUISING

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

The normal maximum cruising power is 75% of the rated horsepower of
the engine. When selecting cruising RPM below 2300, limiting manifold
pressure for continuous operation, as specified by the appropriate “Avco-
Lycoming Operator’s Manual”, should be cbserved.

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

Use of the mixture control in cruising flight reduces fuel consumption
significantly, especially at higher altitudes, The mixture should be leaned
during cruising operation when 75% power or less is being used. If any doubt
exists as to the amount of power being used, the mixture should be in the full
“RICH" position for all operations under 5000 feet,

*To obtain the performance presented in the Performance Section of this
handbook, all parameters listed on the performance charts must be
followed. )

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
REVISED: SEPTEMBER 1, 1986 4-23



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

To lean the mixture, disengage the lock and pull the mixture control
until the engine becomes rough, indicating that the lean mixture limit has
been reached in the leaner cylinders. Then enrich the mixture by pushing the (
control towards the instrument panel until engine operation becomes
smooth. The fuel flow meter will give a closeapproximationof the fuel being
consumed, The low side of the power setting, as shown on the fuel llow
meter, indicates best economy for that percent of power while the high side
indicates best power,

If the airplane is equipped with the oplional exhaust gas temperature
(EGT) gauge, a more accurate means of leaning is available to the pilot. For
this procedure, refer to the “Aveo-Lycoming Operator’s Manual®,

Following level-off for cruise, the airplane should be trimmed,

The pilot should monitor weather conditions while flying and should be
alert to conditions which might lead to icing. If induction system icing is
expected, place the alternate air control in the ON postion,

During flight, keep account of time and fuel used in connection with
power scttings to delermine how the {uel flow and fuel quantity gauge
systems are operating, If the fuel flow indication is considerably higher than (
the fuel actually being consumed, a {uel nozzle may be clogged and require
cleaning.

There are no mechanical uplocks in the landing gear system, In the
event of a hydraulic system malfunction, the landing gear will frce-fall to the
gear down position. The true airspeed with geardown is approximatety 75%
of the gearretractcd airspeed for any given powcer setting. Aliowanccs {orthe
reduction in airspeed and range should be made when planning extended
flight between remote airfields or flight over waler.

In order to keep the airplane in best lateral trim during cruise flight, the
fuel should be used alternately from each tank at one hour intervals.

Always remember that the electric fuel pump should be turned ON
before switching tanks, and should be left on for a short period thereafter, To
preclude making a hasty selection, and to provide continuity of flow, the
selector should be changed to another tank before fuel is exhausted from the
tank in use, The electric fuel pump should be normally OFF so that any |
majifunction of the engine driven fuel pumpisimmediately apparent, I{signs
of fuel} starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately
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positioned to the fullest tank and the clectric fuel pump switched o the ON
position, '

4.27 APPROACH AND LANDING
Accomplish the Landing Check List early in the landing approach.
NOTE

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

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

Depending on field length and other factors the following procedures
are appropriate:

NORMAL TECHNIQUE (No Performance Chart Furnished)

When available runway length is in excess of required runway length, a
normal approach and landing technique may be utilized. The aircraft should
be flown down the final approach course at 95 K1AS with power required to
maintain the desired approach angle, The amount of flap used during
approach and landing and the speed of the aircraft at contact with the
runway should be varied according to the landing surface, conditions of
wind and aircraft loading, It is generally good practice to contact the ground
at the minimum possible safe speed consistent with existing conditions. As
landing distances with this technique will vary, performance charts are not
furnished.
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SHORT FIELD LANDING APPROACH POWER OFF (Sce Chart,
Section 5)

When available runway length is minimal or obstacle clearance to
fanding is of major concern, this approach/landing technique may be
cmployed. The aircraft should be flown on the finai approach at 79 K1AS
with full flaps, gear down and idle power. The glide path should be stabilized
as early as possible. Reduce the speed slightly during fanding flareout and
contact the ground close to stall speed, After ground contaet, retract the
flaps and apply full aft travel on the control wheel and maximum braking
consistent with existing conditions,

4,29 GO-AROUND

To initiate a go-around from a landing approach, the prop control
shoutd be set to Tull INCREASE and the throtile should be advanced to full
throttle while the pitch attitude is increased to ablain the balked landing
climb speed of 80 KIAS, Retract the landing gear and slowly retract the flaps
when a positive climb is establishcd. Allow the airplane to accelerate to the
best angle of climb speed (80 KIAS) for obstacle clearance or to the best rate
of climb speed (9! K1AS}if obstacles are not a [actor. Reset the longitudinal
trim as requircd.

4.31 STOPPING ENGINE

Prior to shutdown, all radio and electrical cquipment shoutd be turned
OFF.

At the pilot’s discretion, the flaps should be raised and the electric fuel
pump turned OFF,

NOTE

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

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

Sct the parking brake. If necessary, the airplane should be moved on the
ground with the aid of the nose wheel tow bar provided with cach airplane
and sccured behind the rear seals. Theaileron and stabilator controts should
be sceured by looping the salely belt through the eantrol wheeland pulling it
snug. The flaps are tocked when in the UP position and should be left
retracted,

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

435 STALLS

The stall characteristics of the Saratoga SP arc conventional. An
approaching stall is indicated by a stall warning horn which is activated
between live and ten knots above stall speed. Mild airlrame buffeting and
gentle pitching may also precede the stall,

The gross weight stalling speed with power off and full {laps is 57 K1AS,
With the {laps up this speed is increased 3 K'TS. Lass of altitude during stalls
can be as great as 400 leet, depending on configuration and power,

NOTE

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

During preflight, the stall warning system should be checked by turning
the master switch on, setting the flaps to 25° or40° and raising the outboard
lift detector to determine il the horn is actuated. The flaps should then be
reset 0 0° and the inboard lift detector raised to determine if the horn is
actuated.

4.37 TURBULENT AIR OPERATION

In keeping with good operating practice used in ali aircraft, it is
recommended that when turbulent air is cncountered or cxpected, the
airspced be reduccd to mancuvering speed to reduce the structural loads
caused by gusts and to allow for inadvertent spced build-ups, which may
occur as a result of the turbulence or of distractions caused by the conditions.
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4.39 LANDING GEAR

Some aircraft are equipped with an airspeed - power sensing system {
(backup gear extender) which extends the landing gear under low airspeed -
power conditions*, even though the pilot may not have selected gear down,
This system will also prevent retraction of the landing gear by normal means
when the airspeed - power values are below a predetermined minimum. To
override this system or to hold the emergency gear lever in the OVERRIDE
ENGAGED position without maintaining manual pressure on the
emergency gear lever, pull the lever full up and push the latch down. To
release the override, pull lever up to disengage the latch, then release
lever.For normal operation, the pilot should extend and retract the gear
with the gear selector switch located on the instrument panel, just as he
would if the back-up gear extender system were not installed,

The pilot should become familiar with the function and significance of
the landing gear position indicators and warning lights.

The red gear warning light on the instrument pane!l and the horn operate
simultaneously in flight when the throttle is reduced to where the manifold
pressure is approximately 14 inches of mercury or below, and the gear .
selector switch is not in the DOWN position. On aircraft equipped with the
backup gear extender this warning will also occur during flight when the
back-up gear extender system has lowered the landing gear and the gear
selector switch is not in the DOWN position and the throttle is not full
power,

The red gear warning light on the instrument panel and the horn will
also operate simultaneously on the ground when the master switch is ON
and the gear selector switch is in the UP position.

The three green lights on the instrument panel operate individually as
each associated gear is locked in the extended position,

WARNING

Radio lights’ dimmer switch must be off to
obtain gear lights full intensity during daytime
flying. When aircraft is operated at night and
radio lights' dimmer switch is turned on, gear
lights will automatically dim,

* Approximately 103 KIAS at any altitude, power off.
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On aircraft equipped with the backup gear extender the yellow AUTO
EXT. OFF light immediately below the gear selector switch flashes
whenever the emergency gear lever is in the OVERRIDE ENGAGED
position,

When the Emergency Landing Gear Extension Procedure (Par, 3.29) is f
performed for training purposes, the following changes must be made to the
procedure in order to prevent the hydraulic pump from activating during the
procedure. On aircraft equipped with the backup gear extender the landing
gear selector must be left in the UP position until ali gear position indicators
are green, On aircraft which do NOT have the backup gear extender a pull
type LANDING GEAR PUMP circuit breaker is installed and must be
pulled prior to executing the emergency extension procedure, The circuit
breaker must be reset after completion of the procedure to allow normal
gear system operation.

441 WEIGHT AND BALANCE

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

For weight and balance data, refer to Section 6 (Weight and Balance).
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PA-32R-301, SARATOGA SP PERFORMANCE
SECTION 5
PERFORMANCE
5.1 GENERAL

Al of the required (FAA regulations) and complementary performance
information applicable to the Saratoga SP is provided in this scetion,

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

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The pcrformance information presented in this section is based on
measured Flight Test Data corrected to 1.C.A.O. standard day conditions
and analytically expanded for the various parameters of weight, altitude,
tcmpcerature, etc.

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

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

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

The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detaited flight plan using performance charts in this section. Each
chart includes its own examplc to show how it is used.

WARNING

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

For purposes of this example it is assumed that a 2 blade propelter is
installed on the airplane.

(a) Aircraft Loading

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

The basic empty weight for the airplanc as licensed at the
factory has been entered in Figure 6-5. If any alterations to the
airpiane have heen made aflecting weight and balance, reference to
the aircraft logbook and Weight and Balance Record (Figure 6-7)
should be made to delermine the current basic empty weight and
C.G. location of the airplanc.

Make use of the Weight and Balanee Loading Form (Figure 6-
{1} and the C.G. Range and Weight graph (Figure 6-15) to
defermine the total weight of the airplane and the center of gravity
position,

After proper utilization of the information provided the
following weights havce been determined for consideration in the
ilight planning example,

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

(1) Basic Empty Weight 2100 Ibs.
(1) Occupants (6 x 170 Ibs.) 1020 1bs.
(3) Baggage and Cargo 60 lbs,
{4) Fucl (6 1b/gal. 1 50) 300 tbs,
(5) Takeoll Weight 3480 1bs,

(6) Landing Weight

(a)(3) minus (g)(1),
(3480 lbs, minus {80 Ibs.) 3300 lbs,

The takcoff weight is below the maximum of 3600 Ibs. and the
weight and balance calculations have determined the C.G,
position within the approved limits,
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(b) Takeofl and Landing

After determining the aircraft loading, all aspects ol the takeof{ (
and landing must be considered. -

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeolf Performance and Takeolf Ground Roll
graph (Figures 5-7, 5-9, 5-11, 5-13, 5-15 and 5-17) to determine the
length of runway necessary [or the takeoll and/or the barrier
distance.

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

The conditions and calculations for the example [light are
listed below, The takeoff and landing distances required [or the

flight have fallen well below the available runway lengths. (

Departure Destination

Airport Airport

(1) Pressure Altitude 1200 ft, 400 fu.

(2) Temperature 16°C 24°C

(3) Wind Component _ 10 KTS 5KTS

Headwind
(4) Runway Length Available 3000 ft. 4600 [,
{5) Runway Required 1700 ft.* 1490 ft, **

- *relerence Figure 5-15
**reference Figure 5-45
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NOTE

The remaindcer of the performance charts used
in this Night plan example assume a no wind
condition, The cffeet of winds aloft must be
considered by the pilot when computing climb,
cruise and descent performance.

(¢} Climb

The next step in the flight ptan example is to determine the
necessary climb segment components.

The desired cruise pressure altitude and corresponding cruise
outside air temperature values arc the first variables to be
considered in determining the climb components from the Fuel,
Distance, and Time to Climb graph {Figurc 5-25}). After the fuel,
distance and time for the cruisc pressure altitude and outside air
temperature values have becn established, apply the existing
conditions at the departure ficld to graph (Figurc 5-25). Now,
subtract the values obtained from the graph for the field of
departurc conditions from those for the cruise pressure altitude.

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

The flollowing values were delerminced from the above
instructions in the Might planning example,

(I} Cruise Pressure Altitude 6000 ft.
(2) Cruise OAT 6° C
(3) Time to Climb

(8 min, minus {.5 min.} 6.5 min.*

{4) Distance to Climb (11.5
nautical miles minus

2 nautical miles) 9.5 nautical milcs*
(5) Fuel to Climb (3.5 pal
minus 5 gal.) 3 gal.*

*reference Figure §-25
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(d) Descent

The descent data will be determined prior to the eruise data to -
provide the descent distance for establishing the tofal cruisg (
distance.

Utilizing the cruise pressure altitude and OAT, determine
the basic fuel, distance and time for descent (Figure 5-41). These
figures must be adjusted for the field pressure altitude and
temperature at the destination airport. To find the necessary
adjustment values, wuse the existing pressure altitudc and
temperature conditions at the destination airport as variables to
find the fuel, distance and time values from the graph (Figure 5-
41), Now, subtract the values obtained from the field conditions
from the values obtained from the cruise conditions to find the true
fuel, distance and time values needed for the flight pfan.

The values obtained by proper utilization of the graphs for the
descent segment of the example are shown below.
(1) Time to Descend

(12 min. minus | min.) I min*
(2) Distance to Descend

(28 nautical miles minus (

2 nautical miles) 26 nautical miles*
(3) Fuel to Descend

(3 gal. minus 0.5 gal.) 2.5 gal¥

(e) Cruise

Using the total distance to be traveled during the flight,
subtract the previously calculated distance to climb and distance to
descend o establish the total cruise distance. Refer to the
appropriate Avco Lycoming Operator's Manual and the Power
Setting Table (Figure 5-27) when sclecting the cruise power sctting,
The established pressure altitude and temperature values and the
selected cruise power should now be utilized to delermine the true
airspeed from the Speed Power graph (Figure 5-31).

Calculate the cruise fuel consumption for the cruise power

setting from the information provided by the Avco Lycoming
Opcrator’s Manual, (

*reference Figure 5-41
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The cruisc time is found by dividing the cruise distance by the
cruise speed and the cruise fuel is found by multiplying the cruisc
fuel consumption by the cruise time.

The cruise calcwations established for the cruise segment of
the Might planning example are as follows:

{1} Total Distance 291.5 nautical miles
(2) Cruise Distance

(e)( 1} minus (c)(4) minus

(d)(2), (291.5 nawtical

miles minus 9.5 nautical

miles minus 26 naulticai

miles) 256 nautical miles
(3) Cruise Power 65% (economy}
{4) Cruise Speed 1d4.5 KTS TAS*
(5) Cruise Fuel

Consumption 13.8 GPH

(6} Cruise Time

(e)2) divided by (e)}(4),

(256 nautical miles

divided by 144.5 K'TS) £.77 hrs. (1 hr.

46 min.)

(7} Cruise Fuel

(e)(5) multiplied by (e}6),

(13.8 GPH nultiplied

by 1.77 hrs.) 24,5 gal,

{) Total Flight Time

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

The following flight time is required for the flight planning |
example:
(1) Total Flight Time
(c)(3) plus (d)(1) plus (c}(6},

(.11 hrs. plus .18 hes. plus 1,77 hrs.) 2.06 hrs.
(6.5 min. plus |1 min. plus | hr.
46 min.) 2 hrs. 3.5 min.

*reference Figure 5-31
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(g) Total Fuel Required

Determine the total fuel required by adding the luei to climb,
the fuel to descend and the cruise luel. When the total luel (in
gallons) is determined, multiply this value by 6 Ib/ gal to determine
the total Tuel weight used for the flight,

The total fuel calculations for the example {light plan are
shown below.
(1) Total Fuel Required
(eX5) plus (d)(3) plus {e)(7),

(3.0 gal. plus 2,5 gal, plus 24.5 gal.) . 30.0 gal.
(30.0 gal. multiplied by 6 b/ gal.) 180.0 Ibs.
REPORT: VB-1080 ISSUED: NOVEMBER 8§, 1979
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5.7 PERFORMANCE GRAPHS
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SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

In order to achieve the performance and flying characteristies which are
designed into the airplanc, it must be flown with the weight and center of
gravily (C.G.) position within the approved operating range (envelope),
Although the aivplance offers flexibility of loading, it cannot be flown with
the maximum number of adult passengers, full fucl tanks and maximum
baggage. With the flexibility comcs responsibility, The pilot must cnsurc
that the airplanc is loaded within the loading covelope before he makes a
fakeofT.

Misloading carrics consequences for any aireralt, An overloaded
airplane will 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,

Cenler of gravity is a detertnining factor in (light charactcristics. Il the
C.G. is too far forward in any airplanc, it may be difficult to rotate for
takecoflf or landing. Il the C.G. is too far aft, the airplane may rotate
prematurely on takeofl or tend to pilch up during elimb. Longitudinal
stabilily will be reduced. This can lead (o inadvertent stalls and even spins,
and spin recovery becomes more dilficult as the center of gravity moves af:
of the approved limit.

A properly loaded airp[anc however, will perform as intended. Before
the aupl'me is licensed, it is weighed, and a basic empty weight and C.G,
jocation is computed (basic empty weight consists of the standard entpty
weight of the airplane plus the optional equipment). Using the basic empty
weight nnd C.G. location, the pilot can determine the weight and C.G,
position for the loaded airplane by compuling the total weight and moment
and then determining whether they are within the approved envelope,

ISSUED: NOYEMBER 8, 1979 ' REPORT: ¥B-1080
REVISED: OCTOBER 11, 1983 6-1
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The basic emply weight and C.G. location are recorded in the Weight
and Balance Data Form (Figure 6-5) and the Weight and Balance Record
(Figure 6-7). The eurrcnt 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 inake sure that it is done,

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

The following pages arc forms used in weighing an airplane in
production and in computing basic empty weight, C.G. position, and uscful
load. Note that the usefu] load includes usable fuel, baggage, carge and
passengers. Following this is the method for computing takeofl weight and
C.G.

6.3 AIRPLANE WEIGHING PROCEDURE

At the time of leensing, Piper Aircraft Corporation provides each
airplane with the basic empty weight and center of gravity location. This (
data is supplied by Figure 6-5,

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} Becertain that all items checked in the airplanc equipment list
are installed in the proper loeation in the airplanc.

{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 remaining
fuel is drained. Operale engine on each fank until all
undrainable fuel is used and engine stops. Then add the /
unusable fuel (5 gatlons total, 2.5 gallons each wing). (

REPORT: VB-1080 ISSUED: NOYEMBER 8§, 1979
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CAUTION

Whenever the fuct system is completely drained
and fuel is replenished it will be necessary to run
the engine for a minimum of three minutes at
1000 RPM on cach tank to insurc that no air
exists in the fuet supply lines.

(4) Fill with oil to full capacity.

(5) Place pilot and copilot scats in fourth (4th} notch, aft of
forward position. Put flaps in the fully retracted position
and all control surfaces in the ncutral 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 duc fo 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
tirc, to centcr bubble on level,

(c} Weighing - Airplanc Basic Empty Weight
(1) With the airplane [evel and brakes released, record the

weight shown on each scale, Deduct the tare, if any, from
each reading.

ISSUED: NOYEMBER 8, 1979 ‘ REPORT: YB-1080
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PIPER AIRCRAFT CORPORATION
PA-32R-30M, SARATOGA SP

Scale Position Scale Net
and Symbol Reading Tare Weight
Nose Wheel (N)
Right Main Wheel  (R)
Left Main Wheel (L)
Basic Empty Weight,
as Weighed (T

WEIGHING FORM
Figure 6-1

{d) Basic Empty Weight Center of Gravity

(

(1} The following geometry applies to the PA-32R-301 airplane
when it is level. Refer to Leveling paragraph 6.3 (b).

o )
g

A= 142
B= 1097

Leve} Points
{Fuselage Lelt Side)

The datum is 78.4 inches ahead of
the wing leading edge at the
intersection of the untapered and
tapered section,

LEVELING DIAGRAM
Figure 6-3

REPORT: VR-1080
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-32R-301, SARATOGA SP WEIGHT AND BALANCE

(2) The basic cmpty weight center of gravily (as weighed
including optional equipment, full oil and unusable fuel)
can be determined by the following formula:

C.G. Arm=N(A)Y+ (R + L) (B) inches
T
Where: T=N+ R+ L

6.5 WEIGHT AND BALANCE DATA AND RECORD

The Basic Empty Weight, Ceater of Gravity Location and Usefu] Load
listed in Figure 6-5 arc for the airplane as liccnsed at the factory, These
figures apply only to the specific airplane serial number and registration
number shown.

The basic empty weight of the airplanc, as licensed at the factory, has
been entered in the Weight and Balance Record (Figure 6-7). This form is
provided to present the current status of the airplanc basic empty weight and
a complete history of previous modifications. Any change to the
permanently installed equipment or modification which affects weight or
moment must be entered in the Weight and Balance Record.

ISSUED: NOVEMBER 8, 1979 . REPORT: VB-1080
REVISED: OCTOBER (1, 1983 6-5



SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-32R-301, SARATOGA SP

MODEL PA-32R-301 SARATOGA SP

Airplane Serial Number

Registration Number

Date

AIRPLANE BASIC EMPTY WEIGHT

C.G Arm
Weight x (Inches Aft = Moment
Item (Lbs) of Datum) (In-Lbs)
Actual
i ¥
Standard Empty Weight Computed

Optional Equipment

Basic Empty Weight

*The standard empty weight includes full oil capacity and 5.0 galions of
unusable fuel.

AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION
(Ramp Weight) - (Basic Empty Weight) = Useful Load
(3615 tbs) - ( 1bs) = ibs,
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 6-5

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PA-32R-301, SARATOGA SP WEIGHT AND BALANCE
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Figure 6-7
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SECTION 6 PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-32R-301, SARATOGA SP

Moment
/100

Running Basic
Empty Weight

Page Number
Wi,
(Lb.)

Moment
;100

Arm
(In.)

Weight Change

Wt
(Lb.)

Registration Number

(-) paaouwiay (
(+) pappy '

Description of Article
or Modification

"ON W2

PA-32RT301 |Serial Number

Date

WEIGHT AND BALANCE RECORD (cont)
Figure 6-7 (cont)
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-32R-301, SARATOGA SP WEIGHT AND BALANCE

6.7 GENERAL LOADING RECOMMENDATIONS

The lollowing general loading recommendation is intended only as a
guide. The charts, graphs, instructions and plotter should be checked to
assure that the airplane is within the allowable weight vs, center of gravity
envelope,

(@)

(b}

(c)

(d)

(c)

0

(&)

Pilot Only

Load rear baggage compartment to capacity first. Without ait
baggage, luel load may be limited by wd. envelope lor some
combinations of optional equipment.

2 Occupants - Pilot and Passenger in Front

Load rear baggage compartment first. Without aft baggage, fuel
load may be limited by fwd. envelope for some combinations of
optlional equipwent,

3 Oceupants - 2 in front, | in middle

Load rear baggage compartment to capacity first. Baggage in nose
may be limited by fwd. envelope. Without aft baggage, fuel may
be limited by fwd. cnvelope for some combinations of optional
equipment,

4 Occupants - 2 in front, 2 in middle

Load rear baggage compartment to capacity first, Baggage in nose
may be limited by fwd. envelope, Without aft baggage, fuel may
be limited by fwd. envelope for some combinations of optional
equipment,

5 Occupants - 2 in front, 2 in middle, | in rear

Investigation is required to deterinine optimum loading for
baggage.

6 Occupants - 2 in front, 2 in middle, 2 in rear

With six occupants fuel andfor baggage may be limited by
envelope. Load fwd. baggage compartment to capacity first.

7 Occupants - 2 in front, 3 in middle, 2 in rear

With seven occupants fuel and/or baggage may be limited by
envelope.

For all airplane configurations, it is the responsibility of the pilot in
command to make sure that the airplanc always remains within the
allowable weight vs. center of gravity while in flight.

ISSUED: NOVEMBER 8§, 1979 ‘ REPORT: YB-1080
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SECTION 6 PIPER AIRCRAFT CORFORATION

WEIGHT AND BALANCE PA-3IR-301, SARATOGA SP

6.9

WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
(a) Add the weight of all items fo be loaded to the basic empty weight. (

{b) Use the Loading Graph (Figure 6-13) to determine the moment of
all items to be carried in the airplane,

(c) Add the moment of alt items to be loaded to the basicempty weight
moment,

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

(¢) By using the figures of item (a) and item () (above), locate a point
on the C,G. range and weight graph (Figure 6-15). 1l the point [alls
within the C.G. envelope, the loading meets the weight and balance
requirements,

REPORT; VB-1080 ISSUED; NOVEMBER 8§, 1979
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PA-32R-301, SARATOGA 5P

SECTION 6
WEIGHT AND BALANCE

Arm Aft
Weight Datum Moment
{Lbs) (Inches}  (In-Lbs)
Basic Empty Weight 2212 81.4 189485
Pilot and Front Passenger 140.0 85.5 29070
Passengers (Center Seats)
{Forward Facing) 118.1
Passengers (Center Seafs)
(Aft Facing) {Optional) 119.1
Passengers (Rear Scats) 340.0 157.6 53584
Passenger (Jump Seat) (Opl.) 118.1
Fuel (102 Gallon Maximum) 500 94.0 47000
Baggage (Forward) (100 Lb. Limit) 130 42.0 4200
Baggage (Aft) (100 Lb. Limit) 63 178.7 11258
Ramp Weight (3615 Lbs, Max.) Jols 92.6 334597
Fuel Allowance for Engine
Start, Taxi & Runup -15.0 94.0 -1410
Take-off Weight (3600 Lbs. Max.) 3600 92.6 333187

The eenter of gravity (C.G.) for the take-off weight of this sample loading
problem is at 92.6 inches alt of the datum line, Locatc this point (92.6) on
the C.G, range and weight graph, Since this point falls within the weight -
C.G. envelope, this loading meets the weight and balance requirements,

Take-off Weight 3600 92.6 333187
Minus Estimated Fuel Burn-off

(climb & cruise) @ 6.0 Lbs/Gal, +360 94.0 -33840
Landing Weight 3240 92.4 299347

Locate the center of gravity of the landing weight on the C.G. range and
weight graph. Since this point falls within the weight - C.G., envelope, the
loading may be assumed acceptable for landing.

IT 1S THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT
OWNER TO INSURE THAT THE AIRPLANE

PROPERLY AT ALL TIMES,

SAMPLE LOADING PROBLEM

(NORMAL CATEGORY)

Figure 6-9

ISSUED: NOVEMBER 8, 1979
REYISED: OCTOBER 11, 1983

REPORT: Y¥B-1080
6-11

IS LOADED



SECTION ¢ PIPER AIRCRAFT CORPORATION

WEIGHT AND BALANCE PA-32R-301, SARATOGA SP
Arm Afi
Weight Datum Moment

(Lbs) (Inches) | {In-Lbs) (’

Basic Empty Weight

Pilot and Front Passenger 85,5
Passengers (Center Seats)

(Forward Facing) t18.1
Passengers {Center Seats)

(Aft Facing) (Optional) 119.1
Passengers (Rear Seats) 157.6
Passenger (Jump Seat) (Opt.) 118.1
Fuel (102 Gallon Maximum) 94.0
Baggage (Forward) (100 Lb. Limit) 42.0
Baggage (Aft) (100 Lb, Limit) 178.7

Ramp Weight (3615 Lbs. Max.)
Fuel Allowance for Engine

Starl, Taxi & Runup -15.0 94.0 -1410
Take-off Weight (3600 Lbs. Max.) )
The center of gravity (C.G.) for the take-off weight of this Ioading(
problem is at inches aft of the datum line. Locate this point ( Yon

the C.G. range and weight graph. If this point falls within the weight -
C.G. envelope, this loading meets the weight and balance requirements.

Take-off Weight

Minus Estimated Fuel Burn-off
(climb & cruise) @ 6.0 Lbs/Gal, 94.0

Landing Weight

Locate the center of gravity of the landing weight on the C.G. range and
weight graph. If this point falls within the weight - C.G. envelope, the
loading may be assumed acceptable for landing.

IT 1S THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT
OWNER TO INSURE THAT THE AIRPLANE 1S LOADED
PROPERLY AT ALL TIMES. '

WEIGHT AND BALANCE LOADING FORM (
(NORMAL CATEGORY)
Figure 6-11
REPORT: VB-1080 ISSUED: NOYEMBER 8§, 1979
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-32R-301, SARATOGA SP WEIGHT AND BALANCE

6.11 INSTRUCTIONS FOR USING THE WEIGHT AND BALANCE
PLOTTER

This plotter is provided to enable the pilot quickly and conveniently to:

{a) Determine the total weight and C.G. position.

{(b) Decidc how to change his toad il his first loading is not within the
allowable envelope.

Heat can warp or ruin the plotterifit is teft in the sunlight, Replaccment
plotters may be purchased from Piper dealers and distributors,

The“Basic Empty Weight and Center of Gravity” location istaken [rom
the Weight and Balance Form (Figure 6-5), thc Weight and Balance Record
(Figure 6-7) or the latest FAA major repair or alteration form.

The plotter enables the user to add weights and corresponding moments
graphically. The cffect of adding or disposing of useful load can casily be
seen. The plotter does not cover the situation where cargo is loaded in
locations other than on the seats or in the bagpapge compartments.

Briel instructions are given on the plotter itself, To use it, first plot a
point on the grid to tocate the basic weight and C.G. location. This can be put
on more or less permancntly because it will not change until the airplane is
modified. Next, position the zero weight end of any one of the loading slots
over this point. Using a pencil, draw a line along the slot to the weight which
will be carried in that location. Then position the zero weight end of the next
slot over the end of this linc and draw anothcr line representing the weight
which will be located in this second position. When all the loads have been
drawn in this manner, the final end of the segmented line locates the total
load and the C.G. position of the airplane for takeoll. 1f this point is not
within the allowable envelope it will be nceessary to remove fuel, baggage, or
passengers and/or to rearrange baggage and passengers to get the final point
to fall within the cnvelope.

Fuel burn-off and gear moveinent do not significantly affect the center
of gravity,

ISSUED: NOVEMBER 8, 1979 . REPORT: VB-1080
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SECTION é PIPER AIRCRAFT CORPORATION
WEIGHT AND BALANCE PA-32R-301, SARATOGA SP

SAMPLE PROBLEM

A sample problem will demonstrate the use of the weight and balance
plotter.

Assume a basic weight and C.G. location of 2150 pounds at 83.5 inches
respectively. We wish to carry a pilot and 5 passengers. Two men weighing
180 and 200 pounds will occupy the front scats, two women weighing 115
and 135 pounds will occupy the middle seats and two children weighing 80
and 100 pounds will ride in the rear. Two 25 pound suitcases will be tied
down in the front baggage compartment and two suitcases weighing 25
pounds and 20 pounds respectively, will be carried inthe rear compartment.
We wish to carry 60 gaflons of fuel, Will we be within the safe envelope?

(1) Place a dot on the plotter grid at 2150 pounds and 83.5 inches to
represent the basic alrplane, (See illustration,)

(2) Slide the slotted plastic into position so that the dot is under the slot
for the forward seats, at zero weight,

(3) Draw a line up the slot to the 380 pound position (180 + 200) and
put a dot.

(4) Move the slotted plastic again to get the zero end of the middle seat
siot over this dot,

(5) Draw a line up this slot to the 250 pound position (115 + 135) and
place the 3rd dot,

(6) Continue moving the plastic and plotting points to account for
weight in the rear seats (80 + 100), forward baggage compartment
(50), rear baggage compartment (45), and fuel tanks (360).

(7) As can be seen from the illustration, the finat dot shows the total
weight to be 3440 pounds with the C.G. at 91.6. This is well within
the envelope,

(8) There will be coom for more fuel,

As fuel is burned off, the weight and C.G. will follow down the fuel line
and stay within the envelope for landing.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION ~ SECTION 7
PA-31R-301, SARATOGA SP DESCRIPTION & OPERATION

SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Saratoga SP is a single engine, low wing, retractable tanding gear
airplane. It s all metal, seats up to seven occupants, and has two separate
one hundred pound capacity baggage compartments,

7.3 AIRFRAME

With the exception of the steel engine mount, parts of the landing gear,
miscellaneous steel parts, the cowling, and the lightweight plastic
extremities (tips of wings, tail fin and stabitator), the basic airframe is of
aluminum alloy, Aerobatics are prohibited in this airplane since the
structure is not designed for aerobatie loads.

The fuselage is a semi-monocoque structure, There is s front deor on the
right side and a rear door on the left. A cargo door is instailed aft of the rear
passenger door. When both rear doors are open, large pieces of cargo can be
Joaded through the extra-wide opening. A door on the right side of the nose
section gives access to the nose baggage compastment.

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

The wing is of a semi-tapered design and employs a laminar flow NACA
652-415 airfoil section. The main spar is located at approximately 409 of the
chord aft of the leading edge. The wings are attached to the fuselage by the
insertion of the butt ends of the sparinto a spar box carry-through, which is
anintegral part of the fuselage structure, The bolting of the sparendsinto the
spar box carry-through structure, which is locafed under the cenler seals,
provides in effect a continuous main spar. The wings are also attached lore
and aft of the main spar by an auxiliary front spar and a rear spar. The rear
spar, in addition to 1aking Lorque and drag loads, provides a mount for flaps
| and ailerons. Each wing contains two interconnected fueftanks, Both tanks
on one side are filled through a single filler neck located in the outboard
tank.

A vertical stabilizer, an all-movable horizontal stabilator, and a rudder
make up the empennage. The stabilator incorporates an anti-servo tab which
provides fongitudinal stability and longitudinal trim, This tab moves in the
same direction as the stabilator, but with increased travel.

7.5 ENGINE AND PROPELLER

The Lycoming engine is rated at 300 horsepower at 2700 rpm, This
engine has a compression ratio of 8.7 to | and requires 100 minimum grade
fuel, The engine is equipped wilh a geared starter, a 60 ampere alternator,
dual magnetos, vacuum pump drive, a diaphragm-type fuel pump, and luel
injection,

The exhaust system consists of individual exhaust pipes routed in pairs
to three heavy gauge stainless stee)] mulflers. Exhaust gases are directed
overboard at the underside of the enginc cowling. The muffters are
surrounded by a shroud which provides heat for the ¢cabin and for windshield
defrosting,

The cowling is designed to cool the engine in all normal Might
conditions, including protracted climb, without the use of cowl flaps or
cooling flanges.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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An induction scoop is located on the left side of the lower cowl. An
intake air box is attached to the inside of the cowl adjacent to the air filter
box. The air filter box islocated at the aft end of the induction scoop. Access
to the filter is gained through a detachable plate located on the outside of the
lower cowl, )

The intake air box mcorporam & manually operated two-way valve
designed to allow induction air either to pass through the filter orto bypass
the filter and supply heated air directly to the engine. Alternate air selection
insures induction air flow should the filter become blocked, Since the air is
heated, the alternate air system offers protection against induction system
blockage caused by snow or freezing rain, or by the freezing of moisture
accumulated in the induction air filter, Alternate air is unfiltered; therefore,
it should not be used during ground operation when dust or other
contaminants might enter the system. The primary (through the filter)
induction source should always be used for takeoffs,

The fuel injection system consists of a servo regulator which meters fuel
flow in proportion to airflow to the engine, giving the proper fucl-air
mixture at all engine speeds, and a fuel flow divider which receives the
metered fuel and accurately divides the fuel flow among the individual
cylinder fuel nozzles.

A combination fuel flow indicator and manifold pressure gauge is
installed in the left side of the instrument panel, The fuel flow indicator is
connected to the fuel flow divider and monitors fuel pressure. The
instrument converts fuel pressure to an indication of fuel flow in gallons per
hour and percentage of cruise power,

The constant speed propeller is controlled by a governor mounted at the
left forward side of the crankcase, Control from the engine control quadrant’
is provided by a push-pull control.

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
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7.7 ENGINE CONTROLS

Engine controls consist of a throttle control, a propeller controland a (
mixture control lever. These controls are located on the control quadrant on
the lower center of the instrument panel (Figure 7-1) where they are
accessible to both the pilot and the copilot. The controls utilize teflon-tined
control cables to reduce friction and binding.

The throttle lever is used to adjust the manifold pressure. It
incorporates a gear up warning horn switch which isactivated during the last
portion of travel of the throttle lever to the low power position, If the landing
gear is not Jocked down, the horn will sound until the gear is down and
locked or until the power setting is increased. This isa feature to prevent an
inadvertent gear up fanding.

The propeller control lever is used to adjust the propeller speed from
high RPM to low RPM,

The mixture control lever is used to adjust the air to fuel ratio. The
engine is shut down by the placing of the mixture control leverin the full lean
position. In addition, the mixture control has a lock to preventactivationof
the mixture control instead of the pitch control. For information on the (
leaning procedure, see the Avco-Lycoming Operator’s Manual and the
leaning procedure in Section 4 of this handbook.

The friction adjustment lever on the right side of the control quadrant
may be adjusted to increase or decrease the friction holding the throttle,
propeller, and mixture controls or to lock the controls in a selected position.

The alternate air control is located to the right of the control quadrant.
When the alternate air lever is in the up, or closed, position the engine is
operating on filtered air; when the lever is in the down, or open, positionthe
. engine is operating on unfiltered, heated air. The control is operated by
pressing the knob to the left to clear the retaining gate and then moved inthe
desired direction (refer to Figure 7-1).

REPORT: VB-1080 ) ISSUED: NOVEMBER 8, 1979
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AIRCRAFT EQUIFPED
YWTH BACKUP GEAR
EXTENDER

CONTROL QUADRANT AND CONSOLE

Figure 7-1
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

—

b
AIRCRAFT EQUIPPED WITH
BACKUP GEAR EXTENDER
I

LANDING GEAR SELECTOR
Figure 7-3

7.9 LANDING GEAR

The airplane is equipped with a retractable tricycle landing gear, which
is hydraulically actuated by an electrically powered reversible pump. The
pump is controtled by a selector switch on the instrument panel to the left of
the control quadrant (Figure 7-3), The landing gear is retracted or extended
in about seven seconds,

Some aircraft also incorporate a pressure sensing device in the system
which lowers the gear regardless of gear seleclor position, depending upon
airspeed and engine power {propeller slipstream), The gear is designed to
extend at airspeeds below approximately 103 KIAS with power off even if
the selector is in the up position.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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The extension speeds will vary froﬁ approximately 81 KTS to

-approximately 103 K1AS depending on power seitings and altitude. The

device also prevents the gear from retracting at alrspeeds below
approximately 81 K'TS with full power, though the selector switch may bein
the up position. This speed increases with reduced power and/or increased
altitude, Manual override of the device is provided by an emergency gear
lever located between the front seats to the right of the pitch trim wheel (refer
to Figure 7-9). The sensing device operation is controlled by differential air
pressure across a flexible diaphragm which is mechanically linked to a
hydraulic valve and an electrical switch which actualtes the putnp motor. A
high pressure and static air source for actuating the diaphragm is provided
in a mast mounted on the left side of the fuselage above the wing. Any
obstruction of the holes in this mast will cause the gear to extend. An
optional heated mast is available to alleviate obstruction inicing conditions.
The optional heated mast is turned on whenever the PITOT HEAT switchiis
turned on.

WARNING

Avoid cjecting objects out of the pilot storm
window which could possibly enter or obstruct
the holes in the mast,

The emergency gear lever, when placed in the raised position, can be used to
override the system, and gear position is then controlled by the selector
switch regardless of airspeed/power combinations. The emergency gear
lever is provided with a Iatching device which may be used to lock the
override lever in the up position, The latch is located on the right side of the
manual overridelever. To lock the override lever inthe up position, raise the
override fever to the full up position and push the latch down. A yellow
warning light located below the gear selector switch (Figure 7-3) flashes to
warn the pifot that the automatic gear lowering systemis disabled. The latch
is spring-loaded to the off position to aid disengagement. To disengage the
latch raise the override lever and release. The lever will return to its normal
position and the yeltow flashing tight will extinguish. The lever must also be
latched in the raised (up) position when gear-up stalls are practiced.

Emergency extension of the landing gear is accomplished by releasing
the hydrauvlic pressure which allows the gear to free-fall with spring
assistance on the nose gear. Two types of rclease mechanisms have been
installed and system operation depends on the system installed (Figure 7-9).
On aircralt equipped with the lever release the control must be held in the
downward position for emergency extension. On gircraft equipped with the
cable release the retaining clip must be moved and the red knob pulled for
emergency cxtension.
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SECTION 7 PIPER AIRCRAFT CORPORATION
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Gear down and locked positions are indicated by three green lights
located above the selector, and a red “Warning Gear Unsafe " light located at
the top of the panel. An all lights out condition indicates the gear is up, The
janding gear should not be retracted above a speed of 110 KYAS and should
not be extended above a speed of 132 KIAS,

The main landing gear uses Cleveland 6.00 x 6 wheels. The main gear
incorporate brake drums and Cleveland double disc hydraulic brake
assemblies, The nose whee! carries a 5.00 x 5 six ply tire and the main gear
use 6.00 x 6 eight ply tires. All three tires are tube type.

Two micro-switches in the throttle quadrant activate a warning horn

and red “Warning Gear Unsafe” light under the following conditions:

() Gear up and power reduced below approximately 14 inches of
manifold pressure,

(2) On aircraft equipped with the backup gear extender, if the system
has extended the landing gear and the gear selector switch is UP,
except at full power,

(3) Gear selector switch UP while on the ground,

On aircraft which are NOT equipped with the backup gear extender an
additional switch is installed which activates the warning horn and light
whenever the flaps are extended beyond the approach position (10°}and the
landing gear are not down and locked.

The gear warning horn emits a 90 cycle per minute beeping sound in
contrast to the stall warning horn which emits a continuous sound.

The nose gear is steerable through a 22,5 degree arc each side of center
through the use of the rudder pedals. As the nose wheel retracts, the steering
linkage disengages to reduce rudder pedal loads in flight. The nose wheel is
equipped with a hydraulic shimmy dampener to reduce nose wheel shimmy.

The oleo struts are of the air-oil type, with normal extension being 3,25 +
.25 inches for the nose gear and 4.5 + .5 inches for the main gear under
normal static load (empty weight of airplane plus full fuel and oil).

The standard brake system includes toe brakes on the left and right set
of rudder pedals and a hand brake located below and near the center of the
instrument panel. The toe brakes and the hand brake have individual brake
cylinders, but all cylinders use a common reservoir. The parking brake is
tncorporatcd in the lever brake and is operated by pulling back on the lever
and depressing the knob attached to the top of the handle, To rclease the
parking brake, pull back on the brake lever; then allow the handle to swing
forward,
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FLIGHT CONTROL CONSOLE
Figure 7-9

7.11 FLIGHT CONTROLS

Dual flight controls are provided as standard equipment. A cable
system provides actuation of the control surfaces when the flight controls
are moved in their respective directions,

The horizonta! surface {stabilalor) features a trim tab/servo mounted
on the traiting edge. This lab serves the dual function of providing trim
control and piich control forces. The trim function is controlied by a trim
control wheel located on the control console between the two front seats
{Figure 7-9). Rotating the wheel forward gives nose down trim and rotation
aft gives nose up trim,

The rudder is conventional in design and incorporates a rudder trim,
The tritn mechanism is a spring-loaded recentering device. The trim control
is located on the right side of the pedesial below the throttle quadrant,
Turning the trim control clockwise gives nose right trim and
counterclockwise rotation gives nose left trim,

ISSUED: NOVEMBER 8§, 1979 REPORT: VB-1080
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PIPER AIRCRAFT CORPORATION _ SECTION 7
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

When using fess than the standard 107 gallon capeity of the tanks, fucl
should be distributed equally between cach side,

The fuel selector control is located below the ceater of the instrument
pancl on the sloping face of the control tunnel (refer to Figure 7-1). It has
three positions, one position corresponding to cach wing tank plus an OFF
position.

To avoid the accumulation of water and sediment, the fucl tank sumps
and strainer should be drained daily prior to first flight and after refueling.
Each inboard tank is equipped with an individual quick drain located at the
lawer inboard rear corner of the tank, The fuel strainer and a system guick
drain valve are toeated in the fuselage at the lowest point of the luel system,
It is important that the fuel system be drained in the following manner:

1. Drain cach tank sump theough its individual quick drain located at
the lower inboard rear eorner of the tank, making sure that cnough
fuel has flowed to ensurce the removal of all waler and sediment.

2. Place a container beneath the fuel strainer sump drain outlet
located under the fusclage. .

3. Drain the fuel strainer sump by pressing down on the lever located
on the right side of the cabin on the forward edge of the wing spar
housing (Figure 7-13). Move the sclector through the following
sequeace; OFF position, left, right, while draining the strainer
sump, Make surc that enough fucl has flowed to drain the fucl line
between cach tank outlet and the fuel strainer, as weli as the
strainer itself. With full fuel tanks, it wifl take approximately 6
scconds to drain all of the fucl from the line from cither tank to the
fuel strainer. When the tanks are less than [ull, it will take a few
scconds longer.

4.  Examine the contents of the container placed under the Tuel sump
drain outlet, When the fuel flow is free of water and sediment, close
the drain and dispose of the conteats of the bottle.

CAUTION
When draining fuck, care should be taken (o

ensure that no firc hazard exists before starting
the engine,

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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FUEL DRAIN LEVER
Figure 7-13

After using the underseat quick drain, check from the outside to make
sure that it has closed completely and is not leaking,

Fuel quantity gauges for each of the tanks are located in the engine
gauge cluster on the lefi side of the instrument panel,

A fuel quantity indicator to measure the fuel not visible through the filler
neck in each wing is installed in the inboard fuel tank, This pauge indicates
usable fuel quantities from 5 gallons to 35 gallons in the ground attitude. The
sole purpose of this gauge is to assist the pilot in determining fuel quantities
of less than 35 gallons during the preflight inspection,

An clectric fuel pump is provided for use in case of failure of the engine
driven pump. The electric pump operates from a single switch and
independent circuit protcctor. It should be ON for all takeoffs and landings.

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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SWITCH PANEL
Figure 7-15 '

7.15 ELECTRICAL SYSTEM

The 14-volt electrical system includes a £2-volt battery for starting and
to back up alternator output. Electrical power is supplied by a 60 ampere
alternator. The battery, a master switch relay, a voltage regulator and an
overvoltage relay are located beneath the floor of the forward baggage
compartment, Access to these electrical components is gained by removing
the compartment floor and access panel located on the left side of the
forward fuselage.

Electrical switches are located on a pane! to the pilot's left (Figure 7-15)
and all circuit breakers are on the lower right instrument panel (refer to
Figure 7-19). A switch panel light is available as optional equipment. The,
light is instatied above the switch panel and is controlled by a rheostat switch
mounted on the left side of the panel, Two thumb-whee! rheostat switches to
the left of the circuit breakers control the navigation lights and the intensity
of the instrument panel lights,

Standard electrical accessories include the starter, the electric fuel
pump, the stall warning horn, the ammeter, and the annunciator panel,

REPORT: VB-1080 ’ ISSUED: NOVYEMBER 8, 1979
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The annunciator panel includes alternator and low oil pressure indicator
lights and provisions for optional baggage door ajar, air conditioner door
open and low vacuum (gyro system) lights. The annunciator pancl lights
are provided only as a warning to the pilot that a system may not be
operating properly, and that the applicable system gauge should be checked
and monitored to detcrmine when or il any corrective action is required.

Optional clectrical accessories include the navigation lights, anti-
collision strobe lights, instrument panel lighting and cabin courtesy lights,
The cabin courtesy light installation consists of two light/switch panels, one
mounted above cach cabin entrance, Make sure the lights are off when
lcaving the aircralt. Leaving the lights on for an exicnded period of time
could cause deplction of the battery,

Two optional lights, mounted in the overhead panel, provide instrument
and cockpit lighting for night flying, The lights are controiled by rheostat
switches located adjacent to them. A map light window in cach lens is actuated
by an adjacent switch. An optional wing tip/rccognition light system consists of:
2 lights (one ineach wing tip) and is operaled by a split landing light/ recognition
light rocker type switch mounted on the pilot's switch panel, |

Circuit provisions are made to handle the addition of comnmunications
and navigational cquipment,

The ammeter in the alticrnator system displays in ampercs the load
placed on the alternator. It does not indicate battery diseharge. With all
electrical equipment off (except the master switch) the ammeter will be
indicating thc amount of charging current demanded by the battery, Aseach
item of electrical equipment is turned on, the current will increase to a total
appearing on the ammeter, This total includes the battery, The average
continucus load for night flight, with radios on, is about 30 amperes. This 30
ampere value, plus approximately 2 amperes for a fully charged battery, will
appear continuously under these [light conditions.

NOTE

On airplanes with interlocked BAT and ALT
switches, the AL T switch is mechanically inter-
locked with the BAT switch. When the ALT
switch is turncd ON, the BAT switch will also
be turned ON, On airplanes with separate BAT
and ALT switch operaiions, the switches may
be positioned indcpendently as desired.

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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S CIRCUIT BREAKER PANEL
( i Figure 7-19

For Abnormal and/or Emergency procedurés, see Section 3,
WARNING

When optional panel lights are installed, radio
dimming switch must be ofl to obtain gear
lights full intensity during daytime flying,
When aircraft is operated at night and the
radio light dimming switch is turned on, gear
lights will automatically dim,

WARNING

Anti-collision lights should not be operating
when flying through cloud, log or haze, since
( the reflected Jight can produce spatial
' disoricntation. Strobe lights should not be used
in close proximity to the ground such asduring
taxiing, takcoff or landing.
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CAUTION

Do not use cigar lighter rcceptacles as power
sources for any devices other than the cigar
lighters supplied with the airplanc. Any other
device plugged into these receptacles may be
damaged.
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7.17 YACUUM SYSTEM

The vacuum system is designed to operate the air driven gyro
instruments. This includes the directional and attitude gyros when installed.
The system consists of an engine driven vacuum pump, a vacuum regulator,
a filter and the necessary plumbing,

The vacuum pump is a dry type pump which eliminates the need for an
air/oil separator and its plumbing. A shear drive protects the engine from
damage. Il the drive shears the gyros will become inoperative.

The vacuum gauge, mounted on the right instrument panel to the right
of the radios, (refer to Figure 7-21) provides valuable information to the
pilot about the operation of the vacuum system, A decrease in pressure in a
systein that has remained constant over an extended period, may indicate a
dirty filter, dirty screens, possibly a sticking vacuum regulator or leak in
system (a low vacuum indicator light is provided in the annunciator panel).
Zero pressure would indicate a sheared pump drive, defective pump,
possibly a defective gauge or collapsed line, In the event of any gauge
variation from the norm, the pilot should have a mechanic check the system
to prevent possible damage to the system components or eventual failure of
the system.

A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 4.8 to 5. | inches of mercury, a setting
which provides sufficient vacuum to operate all the gyros at their rated
RPM. Higher settings will damage the gyros and witha low setting the gyros
will be unreliable. The regulator is located behind the instrument panel,

ISSUED: NOVEMBER 8§, 1979 REPORT: VB-1080
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7.19 INSTRUMENT PANEL

! The instrument pancl is designed to accommodate the customary
advanced Might instruments and the normally reguired power plant
instrtuments. The artificial horizon and directiona! gyro are vacuum
operated and are lacated in the cenier of the lefti-hand instrument pancl, The
vacuum gauge is located on the right hand instruinent pmel The turn
indicator, on the left side, is electrically operated.

The radios are located in the center section of the pancl, and the circuit
breakers arc in the lower right corner of the panel. An optional radio
MASTER switch is locgted near the top of the instrument panel between the
radio stacks. 1t controls the power to all radios through the aircraft
MASTER switch. The radio power switch has an OFF. and ON position. An
emergencey bus switch is also provided Lo give AUXI[IARV power {o the
avionics bus in the event of a radio MASTER switch circuit failure, The
emergency hus switch is located behmd the lower right shin guard, keft of the
circuit breaker panel

A ground clearanec cnergy siver system is available to provide dircet
“ower to Comm #1 without turning on the master switch. Aninternally it
;shbutton switch, located on the instrument panel, provides annunciation
or engagement of the system. When the button is enpaged direct aireraft
hattery power is applicd to Comm #1. audio amplifier {spcaker) and radio
accessories. The switeh must be turned OFF or depletion of baltery
could result.

7.21 PITOT-STATIC SYSTEM

The system supplies both pitot and static pressurc for the airspeed
indicator, altimeter and vertical speed indicator {when installed),

Pitot and static pressurc are picked up by the pitot bead on the bottom
of the left wing. An optional heated pitot head, which alleviates problems,
with icing or heavy rain, i% avaitable, The switch for pitot heat is located on
the switch panel to the pilot’s left. Push-button type pitot and static drains
arc tocated on the lower left sidewalt of the cockpit.

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
REVISED: SEPTEMBER 17, 1984 123




SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

An alternate static source is available as optional equipment. The
contiol vitbve is located below the leftside of the instrument pancl, thn("
vitlve is set in the alteraate position, the altimeter, vertical speed indicay
and airspeed indicitor will be using cubin air for static pressure. The storm
window and cabin vents must be closed and the cabin heater and defroster
must be on daring alternale static source operation, The altimeter error is
less than 50 feet unless otherwise placarded.

To prevent bugs and water from cntering the pitot and static pressure
holes when the airplane is parked. a cover should be placed over the pilot
bead. A partially or completely blocked pitot head will give erratic or 7ero
readings on the instruments.

NOTE

During preflight, check to make sure the pitot
cover i removed.

7.23 CABIN FEATURES

For case of entry and exit and lor pilol and passenger comfort, the l'r(
scats are adjustable fore and aft, All seats recline and have armrests and are
availuble with optional headrests. The front seats can be equipped with
optional verticat adjustment. ‘The center and rear seats may be removed for
additional cargo space.

NOTE

To remove the center scals, retainers sceuring
the back legs of the scats must he unlocked.
This is accomplished by degressing the plunper
behind cach year leg, Any time the seals are
installed in the airplane, the retainers should be
in the locked position. To remove the rear
seats, depress the plungey behind cach fvont leg
and shide scat to rear,
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N \‘*
)

1. ALTERATE STATIC SOURCE VALVE
2. HEATED PITOT SWITCH (OPTHONAL)
3. VERTICAL SPEED INDICATOR

4, ALTIMETER
B. PITOT AND STATIC DRAINS

5. AIRSPEED INDICATOR
7. ATOT/STATIC HEAD

PITOT-STATIC SYSTEM
Figure 7-23
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An optional jump seat can be installed between the two middle seats to
give (he airplane a seven-place capacily. (

Shoulder harnesses with inertia reels are standard equipment for tne
front scats.

On aircraft serial numbers 32R-8013001 through 32R-8413024, shoulder
hamesses with inertia reels are offered as optional equipment for the (hird,
fourth, fifth and sixth seats, but not for the seventh seat.

The inertia reel should be checked by lugging sharply on the strap. The
reel will lock in place under this test and prevent the strap from extending.
Under normal movement, the strap will extend and retract as required.

On carlier aircraft provided with a single strap adjustable shoulder
harness for each front seat the shoulder strap is routed over the shoulder
adjacent to the windows and attached {0 the lap belt in the general arca of
the person’s inboard hip. Adjust this fixed strap so that all controls are
accessible while maintaining adequate restraint for the occupant,

Shoulder hamesses should be routinely worn during takeoff, lan(("
and whenever an inflighl emergency occurs,

An optional club secating interior is also available, In the club sealing
interior the center seats face aft. These seals are equipped with fap belts and
adjustable shoulder harnesses* Removal of the seats is accomplished by
removing the (wo bolts holding the aft attach points and sliding the seat aft,

’ *Earlicr airplancs are equipped with lap belts only.
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An optional refreshment console is located between the center seats. It
--is removed in an identical manner to the center seats,

An optional cabin work table, serving the two seats on the right side of
the passenger cabin, is offered to the elub scaling arrangement. The table
must be stowed during takeofl and landing. IT the table is to be used, it
should be set up after a level cruise is established,

To remove the cabin work table from the all baggage compartment,
unlock the stud located on the bottom of the closc-out bulkhead. Loosen the
white tie-down strap and remove the table from the mounting brackets by
lifting the table two inches straight up until it clears the mounting brackets.
Do not twist the table while it is in the brackets.

To install the cabin work table during flight, hold the table in place and
tilt the.free end of the table upward 30° until the lobed upper knobs on the
table supports align with the top holes of the escutcheons located below the
right cabin window trim, Hold the upper lobes in place and lower the free
end of the table to the level work position. The retaining springs will click
when secure,

. To stow the cabin work table, remove the table by lifting the free end of

Jc table upward to discngage the bottom lobes of the table supports, Lift
until the top support lobes disengage at approximately 30° of tilt and remove
the table. Position the table in the stowapge area and, with the table work
surface facing forward, place the slots in the table support into the rcceptacle
clips mounted on the hat shelfl. Make sure the white tie-down strap is not
behind the table, With the table fully placed in the clips, bring the white tic-
down strap across the face of the table and lock over the stud tocated on the
bottom of the close-out bulkhead.

7.25 BAGGAGE AREA

The airplane has {wo separatc bagpage areas, each with a 100 pound
capacity. A 7cubicfoot forward luggage compartment, located just aft of the
fire wall, is accessible through a 16 x 22 inch door on thc right side of the
fusclage. A 17.3 cubic foot aft compartment is located behind the fifth and
sixth seats and is accessible through the cargo door on the aft side of the
fuselage and during flight from inside the cabin,
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An automatic forward baggage compartment light feature is available
which utilizes a magnetic rced switch and a magnet for activation, The swjt-h
and magnet arc mnounted just above the hinge line of the lorward bag;
door.

Opening the baggage door fully, activates the switch which turns on the
baggage compartment light. The baggage compartment light is independent
of the aircraft master switch; thercfore, the light will illuminate regardless of
the position of the master switch, The baggage door should not be left open
for extended time periods, as battery depletion could result,

An optional lorward baggage door ajarannunciation system is available
which senses baggage door latch pin position. Failing to latch the forward
baggage door will illuminate an amber light located on the pilot’s annun-
ciator panel. The annunciation, when illuminated, is “BAGGAGE DOOR”
advising the pilot of this condition,

NOTE

1tis the pilot’s responsibility to be sure when the

baggage is loaded that the airplane’s C.G, falls ;
within the allowablc C.G, range. (Refer to (
Weight and Balance Section.)

7.217 HEATING AND YENTILATING SYSTEM

Fresh air is ducted lrom the aft lower right cagine balfle to the heater
muff by a flexible hose. Hot air from the heater muff is routed through a
flexible hose on the right side of the engine compariiment, to the valve box
mounted on the fire wall just above the tunnel cut out. It is then dueted down
cach side of the tunnel below the baggage floor to the cabin dueting and
outlets (Figure 7-25),

CAUTION

When cabin heal is operated, heat duct surface
becomes hot. This could result in burns il arms
or legs are placed too close to heat duct outlets
or surface,
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Defrost heat is bied off from the main flow at the heater muff and routed
through Mexible hose Lo a shut-off valve located to the right of center alr
top of the fire wall. From this point, il is ducted to the defroster outlt

Fresh air inlets are jocated in theleading edge of cach wing and in the lefi
side of the tail cone, Two adjustable outlets are located on cach side of the
cabin, onc forward and one aft of the [ront seat nearthe floor, Therc arc also
adjustable outlets above cach scat. In airplanes without air conditioning, an
optional biower may be added to the overhead vent system to aid in the
circulation of cabin air,

729 STALL WARNING

An approaching stall is indicated by a stall warning horn which is
activated between five and ten knots above stall speed, Mild to moderate
airframe buflfcting may also precede the stall, Stall speeds are shown on
graphs in the Performance Section. The stall waming horn emils a
continuous sound. The fanding gear warning horn isdifferent in that it cmits
a 90 cycle per minute beeping sound, The stall warning horn is activated by
lilt detectors installed on the leading edge of the lelt wing. During pre(ligh-
the stall warning system should be checked by turning the master switeh ¢
lifting the detectors and checking to detcrmine if the horn is actuated.,

7.31 FINISH
All exterior surflaces are primed with ctching primer and finished with
acrylic lacquer. To keep the [inish atiractive looking, economy size spray

cans of touch-up paint arc available from Piper Dealers.

l An optional polyurethanc enamel finish is available,

7.33 AIR CONDITIONING*

The air conditioning system is a recirculating air system. The major
components include an cvaporator, a condenser, a compressor, a blower,
switches and temperature eontrol,

. . . /
The evaporator is located behind the rear baggage compartment. Tt
cools the air used {or the air conditioning system,

*Optional equipment
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The condenser is mounted on a retraciable scoop located on the battom
of the fuselage and to the rear of the baggage compartment area, The scoop

xtends when the air conditioner is ON and retracts to a flush position when

ne system is OFF.

The compressor is mounted on the forward right underside of the
engine. It has an electric clutch which automatically engages or disengages
the compressor to the belt drive system of the compressor,

Air from the baggage area is drawn through the evaporator by the
blower and distributed throngh an overhead duct to individual ouilets
located adjacent to each occupant.

The switches and temperature control are located on the lower right side
of the instrument panel in the climate control center panel. The temperature
control regulates the temperature of the cabin. Turning the control
clockwise increases cooling: counterclockwise decreases cooling,

The fan speed switch and the air conditioning ON-OFF switch are
inboard of the temperature control. The fan can be operated independently
of the air conditioning; however, the fan must be on for air conditioner
“aperation. Turning either switch off will disengage the compressor cluich
nd retract the condenser door. Cooling air should be felt within one minute
after the air conditioner is turned on.

NOTE

If the system is not operating in 5 minutes, turn
the system OFF until the fault is corrected.

The fan switch allows operation of the fan with the air conditioner
turned OFF to aid in cabin air circulation, “LOW" or "HIGH" can be
selected to direct a flow of air through the air conditioner .outlets in the
overhead duct. These outlets can be adjusted or turned off individually.

The condenser door light is located on the instrument panel in front of
the pilot. The door light illuminates when the door is open and is off when
(the door is closed.
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A circuit breaker on the circuit breaker panel protects the ai-
conditioning electrical system,

Whenever the throttle is in the full forward position, it activates a micro
swilch which disengages the compressor and retracts the scoop. This allows
maximum power and maximum rale of climb, The fan continucs to operate
and the air will remain cool for about one minute. When the throttle is
retarded approximately 1/4 inch, the cluich will engage, the scoop will
cxlend, and the system will again supply cool, dry air.

7.35 PIPER EXTERNAL POWER*

An optional starting installation known as Piper External Power (PEP)
is accessible through a receplacle located on the left side of the nose section
aft of the cowling. An external battery can be connecled 1o the sockel, thus
allowing the operator to crank lhe engine without having to gain access to
the airplane's battery.

7.37 EMERGENCY LOCATOR TRANSMITTER*

The Emergency Locator Transmitter (ELT), when installed, is located in
the aft portion of the fuselage just below the stabilator leading edge and is
accessible through a plate on the right side of the fuselage. This plate’
attached with slottcd-head nylon screws for easc of removal; these scro
may be readily removed with a variely of common items, such as a dime, u
key, a knife blade, eic. If there are no tools available in an emergency, the
screw heads may be broken off by any means, The ELT is an emergency
localor transmitter which mects the requirements of FAR 91,52,

A battery replacement date is marked on the transmitter, To comply with
FAA regulations, the battery must be replaced on or before this date, The
battery must also be replaced if the transmitter has been used in an
emergency situation or if the accumulated test time exceeds one hour or if
the unit has been inadvertently activated for an undetermined time period,

NOTE

If for any reason a test trangmission is
nccessary, the test transmission should be

conducted only in the first five minutes of any

hour and limited to three andio sweeps, If the

tests must ba made al any other lime, the tests

should be coordinated with the ncarest FAA (
tower or flight service station,

*QOptional equipment
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~ Moving the switch back to the ARMED position will tum off the transmilter
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NARCO ELT 10 OPERATION I

~ On the ELT unit itself is a three position switch placarded “ON,” “OFF”
ind “ARM".The ARM position sets the ELT so that it will transmit alter
impact and will continue to ransinit until its battery is drained. The ARM
position is sclected when the ELT is installed in the alrplane, and it should
remain in that position,

To use the ELT as a portable unit in an emergency, remove the cover
and unifatch the unit from its mounting base. The antenna cable is
disconnected by a left quarter-tum of the knurled nut and a pull. A sharp (ug
on the two small wires will break them loose. Deploy the self-contained
antenna by pulling the plastic tab marked “PULL FULLY TO EXTEND
ANTENNA", Move the switch 1o ON to activate the transmitler.

In the event the transmitter is actlivated by an impact, it can only be
tumed off by noving the switch on the ELT unit to OFF. Normal operation
can then be restored by pressing the small, clear plastic reset button located
on the top of the front face of the ELT and then moving the switch to ARM.

A pilot’s remote switch located on the left side panel, is provided to allow
the (ransmilter to be turned on from inside the cabin, The pilot’s remole
“witch is placarded “ON" and “"ARMED", The switch is normally in the
ARMED posilion. Moving the switch to ON wiil activate the transmitter,

only if the impact switch has not been activated.

The ELT should be checked to make certain the unit has not been
activated during the ground check. Check by selecting 121,50 MHz on an
operating receiver. If there is an oscillating chirping sound, the ELT may
have been activated and should be turned off immediately, This requires
removal of the access cover and moving the switch to OFF, then press the
reset button and return the switch to ARM, Recheck with the receiver to
ascertain that the transmitter is silent,
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NARCO ELT 910 OPERATION

On the BLT unit itself is a three position switch placarded ON, OFE
ARM, Tho ARM position scts the ELT so that it will ransmit after impact and
will continue to transmit until its battery is drained. The ARM position is
selected when the ELT is installed in the airplane and it should remain in that
position.

. A pilot's remote switch, placarded ON and ARM, is located on the left
side panel to allow the ransmitler to be armed or tumed on from inside the
cabin, The switch is normally in the ARM position. Moving the switch to ON
will activate the transmiiter, A warning light, located above the remote switch,
will blink continuously whenever the ELT is activated,

NOTE

The warning light will not blink if the ELT is
activated by an incident that also resulls in
severance of the airplane's power supply lines.

Shoutd the ELT be activated inadvertently it can be reset by ej”" -
positioning the remote switch to the ON position for two seconds, and(
relocating it to the ARM position, or by seiting the switch on the ELT to OFF
and then back to ARM,

In the event the transmitter i3 activated by an impact, it ¢an be tumned off
by moving the BLT switch QFF, Normal operation can then be restored by
resciling the switch to ARM., It may also be tumed off and reset by posilioning -
the remote switch to the ON position for two seconds, and then lo the ARM
position,

The transmitter can be activated manually at any time by placing either the
reinote switch or the ELT switch to the ON position,

The ELT should be checked during postflight to make certain the unit has
not been activated, Check by selecting 121.50 MHz on an operating receiver. If
a downward sweeping audio tone is heard, the BLT may have been activated.
Set the reinole switch to ON, If there i3 no change in the volume of the signal,
your airplaue is probably ransmitting. Seuting the remote switch to ARM will
automaltically resct the ELT and should silence the signal being receivey
121,50 MHz. \

REI'ORT: VYB-1080 ISSUED: NOVEMBER 8§, 1979
7-34 REVISED: NOVEMBER 13, 1989



PIPER AIRCRAFT CORPORATION SECTION7
PA-321R-301, SARATOGA SP DESCRIPTION & OPERATION

7.39 RADAR*

A weather radar system can be installed in this airplane. The basic
‘components of this instailation are an R-T/Antenna and a cockpit indicator.
The function of the weather radar system is to detect weather conditions
along the flight path and to visnally 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,

NOTE

When operating weather avoidance radar
systems inside of moderate to heavy
precipitation, it is advisable to set the range
scale of the radar to its lowest scale.

For detailed information on the weather radar system and for

- procedures to follow in operating and adjusling the system to its optimum

efficiency, refer to the appropriate operating and service mannals provided
by the radar system manufacturer,

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 accommodaling explosives or
flammables, Flashbulbs can be exploded by
radar energy. Before operating the radar, 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.

*QOptional equipment
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SECTION 8
AIRPLANE HANDLING, SERVICING, AND MAINTENANCE

8.1 GENERAL

This section provides guidelines relating to the handling, servicing, and
maintenance of the Saratoga SP. For complete maintenance instructions,
refer to the PA-32R-301/301T Maintenance Manual.

BEvery owner should stay in close contact with an authorized Piper
Service Center or Piper's Customner Services 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 continving interest in having owners |
get the most efficient use from their airplane and kceping it in the best
‘mechanical condition, Consequently, Piper Aircraft, from time to time,
issues service releases including Service Bulletins, Service Letters, Service
Spares Letters, and others relating to the airplane,

Piper Service Bulletins are of special importance and Piper considers
compliance mandaiory. 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 i3 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, 1o the latest FAA-registered owners in the U.S, Owners
should give careful attention to 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.

ISSUED: NOVEMBDER 8§, 1979 REPORT; VB-1080
REVISED: NOVEMBER 13, 1989 8-1



SECTION 8 PIPER AIRCRAFT CORPORATION
HANDLING, SERY & MAINT PA-32R-301, SARATOGA SP

Piper Aircraft Corporation offcrs a subscription service for Service
| Bulletins, Scrvice Letters, and Scrvice Spares Letters. This service is availal’
{0 interested persons such as owners, pilots, and mechanics at a nominal f¢
and may be obtained through an authorized Piper Service Center or Piper’s
Customer Services Depariment,

Maintenance manuals, parts calalogs, and revisions to both, are available
from Piper Service Centers or Piper's Customer Scrvices Depariment,

Any cormespondence 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 items and requircd
inspection intervals for the PA-32R (see PA-32R Maintenance and
Inspection Manuals). The PA-32R Inspection Manual contains appropriate
forms, and all inspection procedures should be comptied with by a properly
trained, knowledgeable, and qualified echanic mt a Piper Autorized Service
Center or a reputable repair shop. Piper Aircraft Corporation cannot accept
responsibility for tho continued airvorthiness of any aircraft not maintain~
to these standards, and/or not brought into compliance with applical
Service Bulletins issued by Piper Aircraft Corporation, instructions issued
by the engine, propeller, or accessory inanufacturers, 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 avaiiable from
Piper Aircralt Corporation,

In addition, but in conjunction with the above, the FAA requires periodic
inspections on all aircraft to keep the Airworthiness Certificate in cffect, The
owner is responsible for assuring compliance with these Inspection
requircments and for maintaining proper documentation in logbooks andfor
taintenance records, .

(
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A spectrographic analysis of the engine oil is available from several
Turces. This inspection, if perforined properly, provides a good check of
¢ 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 Federal Aviation Regulations
(FAR) Part 61 may perform certain preventive maintenance as defined in the
FARs, This maintenance may be performed only on an aircraft which the pilot
owns and operates, and which is not used in air carrier or air taxi/commercial
operations service.

All other aircraft maintenance must be accomplished by a person or
facility appropriately certificated by the Federal Aviation Administration
(FAA) to perform that work,

Anylime maintenance is accomplished, an entry must be made in the
appropriate alrcraft maintenance records. The entry shall include:

(a) The date the work was accomplished,

(b) Description of the work,

(c) Number of hours on the aircraft.

(d) The certificate number of pilot performing the work.
{e) Signawre of the individual doing the work,
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8.7 AIRPLANE ALTERATIONS

IE the owner desires to have his aircraft modified, he must obtain ¥
approval for the alteration, Major alterations accomplished in accordanuy
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 requu'e a Supplemental Type
Certificate.

The owner or pifot is required to ascerlain that the following Aircraft
Papers are in order and in the aircraft. .

{a) To be displayed in the aireraft at all times:
(1) Alrcraft Airworthiness Certificate Form FAA-8100-2.
(2) Alrcraft Registration Certificate Form FAA-8050-3,
(3) Aircrafl Radio Station License if transinitters are installed.

(b) To be carried in the aircrafl 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 shouid 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 moved on the ground by the use of the
nose wheel steering bar that is stowed in the rear baggage
compartment or by power equipment that will not damage or
excessively strain the nose gear steering assembly. Towing lugs are
incorporated as part of the nose gear fork.

CAUTION

When towing with power equipment, do not
turn the nose gear beyond its steering radius in
either direction, as this will result in damage to
the nose gear and steering mechanism,

CAUTION

Do not tow the airplane when the controls are
secured,

In the event towing lines are necessary, ropes should be
attached to both main gear struts as high up on the tubes as
possible, Lines should be long enough to clear the nose and/ or tail
by not less than fifteen feet, and a qualified person should ride in the
pilot’s seat to maintain control by use of the brakes.

(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 as well as taxi 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 rol}, and the following
checks should be performed:

(1) Taxi a few feet forward and apply the brakes to

determine their effectiveness.

(2) Taxi with the propeller set in low pitch, high RPM

setting,

{3) While taxiing, make slight turns to ascertain the

effectiveness of the steering,

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
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(4) Observe wing clearance when taxiing near buildings or
other stationary objects. I possible, station an observer
outside the airplane,

(5) When taxiing over uneven ground, avoid holes and ruts.

(6) Do not operate the engine at high RPM when running up
or taxiing over ground conlaining loose stones, gravel, or
any loose matcrial that may cause damage to the
propeller blades,

(c) Parking

When parking the airplane, be sure that it is sulficiently
protected from adverse weather conditions and that it prcsents 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} To park the airplane, head it into the wind il possible,

(2} Set the parking brake by pulling back on the brake lever

and depressing the knob on the handle. To release the
parking brake, pull back on the handle until the catch
disengages; then allow the handle to swing forward,

CAUTION ( '

Care should be taken when setting brakes that
are overheated or during cold weather when
accumulated moisture may freeze a brake.

(3) Aileron and stabilator controls should be secured with
the front seat belt and chocks used to properly block the
wheels,

(d)} Mooring

The airplane should be moored for immovability, sccurity and
protection. The flollowing procedurcs should be used for the
proper mooring of the airplane:

(1) Head the airplane into the wind if possiblc.

(2) Retract the flaps.

(3} Immobilize the ailerons and stabilator by looping the seat

belt through the control wheel and pulling it snug,

{4) Block the wheels,

REPORT: VB-1080 ISSUED: NOYEMBER 8, 1979
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(5) Sccure tie-down ropes Lo the wing tic-down rings and Lo
the tail ring at approximately 45 degree angles to the
ground, When using rope ol 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 usc plain slip knots.

NOTE

Additional preparations for high winds include
using tie-down ropes lrom the landing peay
forks and securing the rudder.

(6) Install a pitot head cover if available, Be sure 1o remove
the pitot head cover before flight.

(7) Cabin and baggage doors should be locked when the
airplane is unattended.

8.11 ENGINE AIR FILTER
(a) Removing Enginc Air Filter

(1) Réemove the aceess door on left side of fower cowl.
(2) Rcmove the wing nuts sccuring the filter. Remove the
filter.

{(b) Clicaning Engine Air Filter

The injector air filter must be cleancd at least once every 50
hours, and more often, cven daily, when operating in dusty
conditions. Extra filters are inexpensive, and a spare shouid be
kept on hand for use as a rapid replacement.

To clean the fiiter;

(1) Tap the filter gently Lo remiove dirt particles, being
careful not to damage the filter. DO NOT wasls the fikter
in any liquid, DO NOT attempt 1o blow out dirt with
compressed air,

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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(2) It the filler is exeessively dirty or shows any damage,
replace it immediiicly.

(3} Wipe the filter housing with & clean cloth soaked .
unlcaded gasoline. When the housing is clean and dry,
install the liiter.

(c) Installation of Enginc Air Filter

Alter cleaning or when replacing the filier, install the filier in the
reverse order of removai,

8.13 BRAKE SERVICE

The brake system is filled with MIL-11-5600 (petroleum hise) hydraulic
brake fluid. The fluid level should be ehecked periodically or at cvery 100
hour inspection and replenished when necessary, ‘The brake reservoir is
located on the teft side of the fire wall in the engine companment. 1T the
enlire system must be refilied, il with (luid under pressure from the brake
end of the system. This wili eliminate air from the system,

No adjustment of the brake clearances is necessary, W after cxlendc(
service brike blocks become excessively worn they shoutd be replaced with
new segments,

REPORT: VB-1080 ISSUED: NOVEMBLER 8, 1979
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8.15 LANDING GEAR SERVICE

The main landing gear uscs Cleveland Aircraft Products 6.00x 6 whe(__
with 6.00 x 6, eight-ply rating tires and tubes, The nosec wheel uscs a
Cleveland Aireraft Products 5.00 1 5 whee! witha 5.00 x 5six-ply rating, type
111 tire and tube, (Refer to paragraph 8,23,)

Whecls are removed by taking off the hub cap, cotter pin, axle nut,and
the two bolts holding the brake segment in place. Mark tire and wheel for
rcinstallation; then dismount by deflating the tire, removing the three
through-bolts from the wheel and separating the wheel halves.

Landing gear olcos should be serviced according to the instructions on
the units. The main oleos should be exiended under norinal static load until
4.5+ .5inches of olco piston tube is exposed, and the nose gear should show
3.25 t .25 inches. To add air to the oleo struts, atiach a strut pump to the
valve assembly near the top of the olco strut housing and pump the olco to
the desired position, To add oil, juck the aireralt, relcase the air pressure in
the strut, remove the valve core and add oil through this opening with the
strut extended, After the strut is full, compress it slowly and fully to allow
excess air and oil lo escape. With the strut still compressed rcinsert the valy-
core and pump up the strut as above, {

In jacking the aircraft for landing gear or other service, two hydraulic
jacks and a tail stand should be used, At lcast 250 pounds of ballast should be
placed on the base of the tail stand before the airplane is jacked up, The
hydraulic jacks should be placed undcer the jack points on the bottom of the
wing and the airplance jacked up until the tail skid is at the right height to
attach the tail stand. After the tail stand is attached and the ballast added,
jacking may be continucd until the airplanc is at the height desired.

The steering arms from the rudder pedals to the nosc wheel are adjusted
at the rudder pedals or at the nosc wheel by turning the threaded rod end
bearings in or out. Adjustment is normally accomplished at the forward end
of the rods and should be done in such a way that the nose wheel is in fine
with the fore and aft axis of the plane when the rudder pedals and rudder are
centered, Alignment of the nose wheel can be checked by pushing the
airplane back and forth with the rudder centered to determine that the planc
follows a perfectly straight line. The turning arc of the nose wheel is 22,5¢ £2°
in either direction and is limited by stops at the rudder pedals, (
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8.17 PROPELLER SERVICE

The spinner and backing plate should be cleaned and inspected for
cracks frequently, Before each flight the lBropl:lhsr should be inspected for
nicks, scratches, and corrosion. If found, they should be repaired as soon as
possible by a rated mechanic, since a nick or scratch causes an area of
increased stress which can lead 10 serfous cracks or the loss of a propeller tip.
The back face of the blades should be painted when necessary with flat black
paint to retard glare. To prevent corrosion, the surface should be cleaned
and waxed periodically.

8.19 OIL REQUIREMENTS

The oil capacity of the Lycoming TIO-540 series engine is 12 quarts, and
the minimum safe quantity is 2-3/4 quarts. i is recommended that engine oil
be drained and renewed every 50 hours, or sooner under unfavorable
conditions, Full flow cartridge type oil filicrs should be replaced each 50 hours
of operation, The interval between oil and oll filler change is not (o exceed four
(4) months. Lycoming Service Bulletin No, 446 should also be complied with
cach 50 hours, The following grades are required for temperatures:

MIL-L-22851
Average Ambient MIL-L-6082B Ashless Dispersant
Temperature SAE Grade SAE Grades
All Temperatures -- 15W-50 or 20W-50
Above BO°R &0 60
Above 60°F 50 400or 50
30°F to 90°F 40 40
0°PF Lo 70°F 30 30, 40 or 20W-40
0°Fto 90°F 20WS0 20W50 or 15W50
Below 10°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the lighter
grade oil.

NOTE

Refer to the latest issus of Lycoming Service
Instruction 1014 {(Lubricating Oil Recom-
mendations) for further information,

8.21 FUEL SYSTEM.

(a) Servicing Fuel System

Al ¢very S0 hour inspection, the fuel screens in the strainer
and in the injector must be cleaned. The screen in the injector is
located in the housing where the fuel line connects (o the injector,
The fuel strainer is located under the floor panel and is accessible
for cleaning through an access plate on the underside of the
fuselage. Aller cleaning, s smajl amount of grease applied to the
gaskel will facilitate reassembly,
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(b} Fuel Reguirements (AVGAS ONLY)

The minimum aviation grade fuel is 100. Since the use of |ow[""
grades can cause serious engine damage in a short period of tim
the cngine warranty is invalidated by thg use of lower octanes,

Whenever 100 or 10011 grade fuct is not available, commercial
grade 100/ 130 should he used. {See Fuel Grade Comparison Chart )
Refer to the lutest issue of Lycoming Service Instruction No. [070
for additional information.,

A summary of the current grades as well as the previous fuel
designations is shown in the following chart:

FUEL GRADE COMPARISON CHART

Current Military

Peevious Commercial Current Commercial Fuel Grades (MIL-G-5572E)
Fuel Grades (ASTM-D910)} Fuel Grades (ASTM-D910-78) Amendment No. )

. Murx, TEL Max, TEI. Max. TEL
Grade  Color ml, U.S. gal. | Grade Color m! U5 gal. [ Girade Color ml U.S. gal.
¥0;87 red 0.3 . {1] red 0.3 ¥ 87 red 08 /
91/98  blue 10 *1001.L blue 2.0 none none none (
1007130 green 10 100 green *10 100 1X0 green 10
F137 143 purple 4.6 nane none none 115 145 purple 4.6

- Grade |001.1. fuelinsome overseas counttiesis cutrently colored green and designated ss* 100L."

¢+. Commeqcial fuel grade (00 and grade 130 110 {boih of which ere cotared green) having TEL,
conient of up 10 4 mi, U.S. gallon are approved lor use in all cnglnu certificated for use with
grade 100, 130 fuel,

The operation of the aircraft is approved with an anti-icing
additive in the fuel, When an anit-icing additive is used it must meet
the specification M11.-1-27686, must be uniformiy blended withthe

* Tuel while refucling, must notexceed .15% by volume of the refluefed
quuntity. and to ensure its effectiveness should he biended at not less
than . 109 by volume. One and one half liguid o7s. per ten gallon of
fuet would lall within this runge. A blender supplied by the additive
mantfacturer should be used. Except for the information contained
in this section, the manulacturer's mixing or blending instructions
should be carelully lollowed.
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(d)

ISSUED: OCTOBER 6, 1980

CAUTIONS

Assure that the additive is directed into the
flowing fuel stream, The additive flow should
start after and stop before the fuel flow. Donot
permit the concentrated additive to come in
contact with the aircraft painted surfaces or the
interior surfaces of the fuel tanks.

Some fuels have anti-icing additives pre-
blended in the fuel at the refinery, so no further
blending should be performed.

Fuel additive can not be used as a substitute for
preflight draining of the fuel system drains,

Filling Fuel Tanks

Observe all safety precautions required when handling
gasoline, Fill the fuel tanks through the filler located on the forward
slope of the wing. Each wing holds a maximum of 53.5 U.S. gallons.
When using less than the standard 107 gallon capacity, fuel should
be distributed equally between each side.

Draining Fuel Strainer, Sumps and Lines

The fuel tank sumps and strainer should be drained before the
first flight of the day and after refueling to avoid the accumulation
of water and sediment. Each inboard fuel tank has an individual
quick drain at the lower inboard corner. A fuel strainer with a fuel
sysiem quick drain is located at the lowest point in the system. Each
tank sump should be drained through its individual quick drain
until sufficient fuel has flowed to ensure the removal of any
contaminants. The fuel strainer sump quick drain, operated by a
lever inside the cabin on the right forward edge of the wing spar
housing should be opened while the fue! selector valve is moved
through the two tank positions. Enough fuel should flow at each
position to allow the fuel lines and the strainer to ensure removal of
contaminants, A quick drain fuel sampler is provided for the
checking of the fuel clarity, (See Description-Airplane and Systems
Section for more detailed instructions.)

REPORT: VB-1080
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FUEL TANK DRAIN
Figure 8-3

CAUTION

When draining fuel, be sure that no fire hazard
exists before starting engine.

After using the fuel system quick drain, check from outside the
airplane to be sure that it has closed completely and is not leaking.

(e) Draining Fuel System

The bulk of the fuel may be drained by opening the individual
drain on each tank. The remaining fuet may be drained throughthe
fuel strainer.

CAUTION

Whenever the fuel system is completely drained

and fuel is replenished it will be necessary to - (
run the engine for a minimum of three minutes

at 1000 RPM on each tank to insure that no air

exists in the fuel supply lines,
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8.23 TIRE INFLATION

For maximum scrvice from the tires, kecp them inflated to the proper
ipressures - 35 psi for the nose gear and 38 psi for the main gear. All wheels
and tires are balanced before original installation, and the relationship of
tire, tube, and wheel should be maintained upon reinstallation. Unbalanced
wheels can cause extreme vibration in the landing gear; therefore, in the
installation of new components, it may be necessary to rebalanee the wheels
with the tires mounted, When checking tire pressure, examine the tires for
wear, cuts, bruises, and slippage.

8.25 BATTERY SERVICE

Access to thiz 12-volt battery is through an access panel in the left side of
the fuselage and by removing the floor of the forward baggage compariment,
The battery box has a plastic tube which is normally closed oif witha cap and
which should be opened occasionally to drain off any accumulation of
Hquid. The battery should be checked for proper fluid level, DO NOT fili the
battery above the baffle plates. DO NOT fill the battery with acid - use water
only. A hydrometer check will determine the percent of charge in the battery,

If the battery is not up (o charge, recharge starting at a 4 amp rate and
finishing with a 2 amp rate. Quick charges are not recommended.
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8.27 CLEANING
(' i (a) Cleaning Engine Compartment

Before cleaning the engine compartment, place a strip of tape
on the magneto vents fo prevent any solvent from entering these
unils,

(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,

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 untit excess solvent
has evaporated or otherwise been removed,

{4) Remove the protective tape from the magnetos.

(5) Lubricate the controls, bearing surfaces, etc.,, in
accordance with the Lubrication Chart in the applicable
Service Manual,

ISSUED: NOYEMBER 8, 1979 REPORT: VB-1080
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(b) Cleaning Landing Gear

Before cleaning the landing gear, place a plastic cover orsimi'r

material over the wheel and brake assembly,

(1) Place a pan under the gear to catch waste,

(2) Spray or brush the gear area with solvent or a mixture of
solvent and degreaser, as desired. Where heavy grease and
and dirt deposits have collected, it may be necessary to
brush areas that were sprayed, in order to clean them,

(3) Aliow the solvent to remain on the gear from five to ten
minutes, Then rinse the gear with additional solvent and
allow to dry.

(4) Remove the cover from the wheel and remove the catch
pan.

{5) Lubricate the gear in accordance with the Lubrication
Chart,

CAUTION
Do not brush the micro switches,
{¢) Cleaning Exterior Surfaces (

The airplane should be washed with a mild soap and water.
Harsh abrasives or alkaline soaps or detergents could make
scratches on painted or plastic surfaces or could cause corrosion of
metal, Cover arcas whcre cleaning solution could cause damage. To
wash the airplane, use the following procedure:

() Flush away loose dirt with water,

{2) Apply cleaning solution with a softcloth, a sponge or asoft

bristle brush,

(3) To remove exhaust stains, allow the sofution to remain on

the surface longer,

(4) To remove stubborn oil and grease, use a cloth dampencd

with naphtha.

(5) Rinse all surfaces thoroughly.

(6) Any good automotive wax may be used to preserve painted

surfaces. Soft cleaning cloths or a chamois should
be used to prevent scratches when cleaning or polishing. A
heavier coating of wax on the leading surfaces will redus-
the abrasion problemns in these areas. (
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{d) Cleaning Windshield and Windows

(1) Remove dirt, mud and other loose particles from exterior
surfaces with clean water.

(2) Wash with mild soap and warm watcr or with aircrafl
plastic cleaner. Use a soft cloth or sponge in a straight back
and forth motion. Do not rub harshly.

(3) Remove oil and grease with a cloth moistened with
kerosene,

CAUTION

Do not use gasoline, alcohol, benzene, carbon
tetrachloride, thinner, acetone, or window
cleaning sprays.

(4) After cleaning plastic surfaces, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth, Do not use a
circular motion. :

(5) A severe scratch or mar in plastic can be removed by
rubbing out the scratch with jeweler’s rouge. Smooth both
sides and apply wax.

RS Cleaning Headliner, Side Panels and Seats

(1) Clean headlingr, side pancls, and scats with a stilf bristle
brush, and vacuum where necessary,

(2) Soiled upholstery, except leather, may be cleaned with a
good upholstery cleaner suitable lor the material, Avoid
soaking or harsh rubbing.

CAUTION
Solvent cleaners require adequate ventilation.

{(3) Leathershould be cleancd with saddie soap or a mild hand
soap and water.

(f) Cleaning Carpels

To clean carpets, [irst remove loose dirt with a whisk broom or
vacuum. For soiled spots and stubborn stains use a noninflammable
dry cleaning fluid. Floor carpets may be cleaned like any household
campet.
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SECTION 9
SUPPLEMENTS

9.1 GENERAL

This section provides information in the form of Supplements which are
necessary for efficient operation of the airplane when equipped with one or
more of the various optional systems and equipment not provided with the
standard airplane.

All of the Supplements provided by this section are “FAA Approved”
and consecutively numbered as a permanent part of this Handbook. The
information contained in each Supplement applies only when the related
equipment is installed in the airplane,

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
9-1



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

THIS PAGE INTENTIONALLY LEFT BLANK

;IEPORT: YB-1080 ISSUED: NOVEMBER 8, 1979
-1



PIPER AIRCRAFT CORPORATION SECTION 9
PA-32R-301, SARATOGA SP SUPPLEMENTS

SUPPLEMENT 1
AIR CONDITIONING INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the efficient
operation of the airplane when the optional air conditioning system is
installed. The information contained within this supplement is to be used in
conjunction with the complete handbook.

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
air conditioning system is instailed.

SECTION 2 - LIMITATIONS

(a) To insure maximum climb performance the air conditioner must
be turned OFF manually prior {o takeoff {o disengage the
compressor and retract the condenser door, Also the air
conditioner must be turned OFF manually before the landing
approach in preparation for a possible go-around.

(b) Placards
In futl view of the pilot, in the area of the air conditioner controls
when the air conditioner is installed:

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

In full view of the pilot, to the right of the engine gauges (condenser
door light):

“AIR COND DOOR
) OPEN"
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SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section3 L
this Pilot's Operating Handbook are necessary for this supplement,

SECTION 4 - NORMAL PROCEDURES

Prior to takeoff, the air conditioner should be checked for proper
operation as follows:

(a) Check aircraft master switch ON,

(b) Turn the air conditioner control switch to ON and the fan switch to
one of the operaling positions - the “AIR COND DOOR OPEN"
warning light willturn on, thereby indicating proper air conditioner
condenser door actuation,

{c} Turn the air conditioner control switch to OFF - the *AIR COND
DOOR OPEN" warning light will go out, thereby indicating the air
conditioner condenser door is in the up position. (

(d) If the “AIR COND DOOR QOPEN" light does not respond as
specified above, an air conditioner system or indicator bulb
malfunction is indicated and further investigation should be
conducted prior to {flight,

The above operational check may be performed during flight if an
inflight failure is suspected.

The condenser door light is located to the right of the engine instrument
cluster in front of the pilot. The doorlight illuminates when the dooris open
and is off when the door is closed.

SECTION 5 - PERFORMANCE

Operation of the air conditioner will cause slight decreases in cruise
speed and range. Power from the engine is required to run the compressor,
and the condenser door, when extended, causes a slight increase in drag’
When the air conditioner is turned off there is normally no measurabl\
difference in climb, cruise or range performance of the airplane.

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
9-4




PIPER AIRCRAFT CORPORATION SECTION 9
PA-32R-301, SARATOGA SP SUPPLEMENTS

NOTE

To insure maximum climb performance the air
conditioner must be turned off manually before
takeoff to disengage the compressor and retract
the condenser door. Also the air conditioner
must be turned off manuaily before the landing
approach in preparation for a possible go-
around. .

Although the cruise speed and range are only slightly affected by the air
conditioner operation, these changes should be considered in preflight
planning. To be conservative, the following figures assume that the
compressor is operating continuously while the airplane is airborne, This
will be the case only in extremely hot weather,

(a) The decrease in true airspeed is approximately 6 KTS at all power
settings.

(b} The decrease in range may be as much as 55 nautical miles for the
102 gallon capacity.

The climb performance is not compromised measurably with the air
‘onditioner operating since the compressor is declutched and the condenser
door is retracted, both automatically, when full throttle position is selected.
When full throttle position is not used or in the event of a malfunction which
would cause the compressor to operate and the condenser door to be
extended, a decrease in rate of climb of as much as 100 fpm can be expected.
Should a malfunction occur which prevents condenser door retraction when
the compressor is turned off, a decrease in rate of climb of as much as 50 fpm
can be expected,

ISSUED: NOVEMBER 8, 1979 REPORT: VB-IO::
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SUPPLEMENT 2
PIPER ELECTRIC PITCH TRIM

SECTION 1 - GENERAL

This supplement supplies information necessary forthe operation of the
airplane when the optional Piper Electric Pitch Trim is installed, The
information contained within this supplement is to be used in conjunction
with the complete handbook,

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
Piper Electric Pitch Trim is installed.

SECTION2 - LIMITATIONS

No changes of the basic limitations provided by Section 2 of this Pilot's
Operating Handbook are¢ necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

(a) In case of malfunction, ACTIVATE disconnect switch located
above the ignition switch, to OFF position.

(b) In case of malfunction, overpower the electrictrim at either contro!
wheel.

(¢) Maximum altitude change with a 4 second delay in recovery
initiation is 500 feet and occurs in the cruise configuration,
Maximum altitude change in the approach configuration with a 4
second recovery delay is 100 feet,

ISSUED: NOVYEMBER 8, 1979 REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES
The electric trim system may be turned ON or OFF by a switch locaf

above the ignition switch. The pitch trim may be changed when the electric
trim system is turned on either by moving the manual pitch trim control
wheel or by operating the trim control switch on the pilot’s control yoke. To
prevent excessive speed increase in the event of an electric trim run-away
malfunction, the system incorporates an automatic disconnect feature
which renders the system inoperative above approximately 169 X1AS, The
disconnected condition does not affect the manual trim system.

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement,

REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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SUPPLEMENT 3
AUTOFLITE Il AUTOPILOT INSTALLATION

SECTION I - GENERAL

This supplement must be used in conjunction with the FAA Approved
Airplanc Flight Manual, dated November B, 1979 when Piper Autoflite 1}
Awtopilot, Model AKS3! is installed in accordance with STC
SA3054SW-D, The information contained herein supplements the in-
formation of the basic Airplane Flight Manual, for limitations, procedures
and performance information not contained in this supplement, consult the
baste Airplane Flight Manual,

This supplement has been ‘FAA Approved™ as a permanent part of this
handbook and must remain in this handbook at all times when the optional
_AutoFlite 11 Autopilot is installed,

SECTION 2 - LIMITATIONS

(a) Autopilot operation prohibited above 175 K1AS (Autopilot VMo).
(b} Autopilot must be OFF for takeoff and landing.

SECTION 3 - EMERGENCY PROCEDURES

(a) In case of mallunction, depress interrupt switch on pilot’s control
wheel, or overpower autopilof at either control wheel,

{b) AutoFlite I} master switch - OFF,

{(c) 1n climb, cruise or descent configuration a malfunction with a 3
second delay in recovery initiation may result in a 60° bank and a
400 foot altitude loss.

(d) In approach configuration, coupled or uncoupled; a malfunction
with a 1 second delay in recovery initiation may result in an 18°
bank and a 60 foot altitude loss,

ISSUED: APRIL 4, 1980 REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES
PREFLIGHT INSPECTION (

{a) AutoFlite 11 master switch - ON.

{b) Rotate turn command knob to left and right. Aircraft control
wheels should rotate in corresponding directions.

(c) With AutoFlite 1] on, rotate aircraft control wheel to left and right,
Only light forces should be required to override roll servo clutch,

1) AutoFlite 11 master switch - OFF - rotate control wheel left and
right to assure disengagement.

IN-FLIGHT PROCEDURE

{a) Engagement
(1) Check turn command knob in center detent position,
(2) AutoFlite 11 master switch - ON,

(b} Disengagcment
(1) AuteFlite 11 master switch - OFF,

(¢} Hcading Changes

(1) Move trim knob on instrument for drift corrcction from «
constant heading,

(2) Move turn command kiob for lefl or right banked turns,
Rotation of knob to stop will yield an appropriate bank angle
to obtain an approximate standard rate turn. Intermediate
scttings may be used for lesser turn rates,

{d) OMNI Tracker
(1) Turn command knob - move to center detent position and push
IN teo engage tracker, Aircraft will track desired radial estab-
lished on NAV | (or as selected, il equipped with a NAV
selector switch).

NOTE

Tracker must be engaged within 10° of being
“on course,” i.e, VOR course needle centered
and aireraft heading within a 10° of VOR .
course, (

REPORT: VB-1080 ISSUED: APRIL 4, 1980
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(2} Trim knob - push IN for high sensitivity. Use high sensitivity
position for localizer tracking and as desired for OMNI
tracking,

{e) Maintain directional trim during al! autopilot operations,

SECTION 5 - PERFORMANCE

iNo changes to the basic performance provided by Section 5 of this
Pilot's Operating Handbook are necessary for this supplement,

ISSTED: APRIL 4, 1980 REPORT: VB-1080
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(i SUPPLEMENT 4

AUTOQCONTROL IIIB AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This sﬁpplemenl must be used in conjunciion with the FAA Approved
Airplane Flight Manual, datcd November 8, 1979 when Piper Auto-
controf 11IB Aulopilot, Model AK530, is installed in accordance with STC
SA30535W-D. The information contained herein supplements the
information of the basic Airplane Flight Manual; for limitations, procedures
and performance information not contained in this supplement, consult the
basic Airplane Flight Manual,

This supplement has been “FAA Approved” as a permancnt part of this
handbook and must remain in this handbook at all times when the optional
(‘ Piper AutoControl HIB Autopilot is installcd,

" SECTION 2 - LIMITATIONS

{a) Autopilot operation prohibited above 175 KIAS.
(b) Autopifot OFF for takeolf and landing.

SECTION 3 - EMERGENCY PROCEDURES

{a) In an emergency the autopilot can be disconnecled by pushing the roll
ON-OFF rocker swiich - OFF,

(b} The autopilot can be overpowered at eilher control wheel.

(¢} An avtopilol runaway, with a 3 second delay in the initiation of
recovery, while operating in ¢limb, cruise or descending flight,
could result in a 60° bank and a 400 fool altitude loss. Maximum
ahllitude loss measured at 175 KIAS in a descent,

(d) An autopilot runaway, with a 1 second delay in the initiation of
recovery, during an approach operation, coupled or uncoupled,
could result in a 18 bank and a 60 feot altitude loss.

ISSUED; APRIL 4, 1980 REPORT: VB-1080
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(¢) Emergency operation with optional NSD 360A (HSI) - Slaved
and/or Non-Slaved: (

NSD 360A

(1) Appearance of HDG flag;
a. Check air supply gauge (vac or pressure) for adequate air

supply (4 in. Hg. min.)

b. Check compass circuit breaker.
¢. Observe display for proper operauon

(2) To disable heading card - pull circuit breakerand use magneuc
compass for directional data. (Factory installation may utilize
NSD and electric tritm circuit breaker.)

NOTE

i heading card is not operational, autopilot
should not be used.

(3) With card disabled, VOR/Localizer and glide slope displays
are still functional; use card set to rotate card to aircraft head-
ing for correct picture,

(4) Slaving Failure - (i.e. failure to self-correct for gyro dnft) (
a, Check that gyro slaving switch is set to No. 1 position (n

_equipped with Slave No. I - No. 2 switch) or “Slaved”
.position when equipped with Slaved and Free Gyro Mode
Switch,
b. Check for HDG flag,
Check compass circuit breaker,
Reset heading card while observing slaving meter,

oo

NOTE

Dead slaving meter needle or a needle displaced
fully one direction indicates a slaving system
failure,

¢, Selectslaving ampliﬁer No. 2,if equipped, If not equipped,
proceed with item g below.

f. Reset heading card while checking slaving meter, prroper
slaving indication is not obtained,

2. Switch to free gyro mode and periodically set card l
unslaved gyro.

REPORT: YB-1080 ISSUED: APRIL 4, 1980
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NOTE

In the localizer mode, the TO-FROM arrows
may remain out of view, depending upon the
design of the NAV converter used in the
installation. '

SECTION 4 - NORMAL PROCEDURES

PREFLIGHT INSPECTION

(a) AUTOPILOT

(0

@

Place Radio Coupler (if installed) in HDG mode and place the
AP ON-OFF switch to the ON position to ¢engage roll seclion,
Rotate roll command knob left and right and observe that
control wheel describes a corresponding left and right turn,
then center knob,

Set proper D.G. heading on D.G. and turn HDG bug to aircraft
heading. Engage HDG mode rocker switch and rotate HDG
bug right and left. Aircraft control whecl should turn same
direction as bug. Grasp control wheel and manually override
servo, both directions,

(b) RADIO COUPLER - (OPTIONAL)

(B

@

Tune and identify VOR or VOT station, Position Radio
Coupler to OMNI mode. Engage autopilot ON and HDG
switches. Set HDG bug toaircraft heading and rotate O.B.S.to |
cause OMNI indicator needle to swing left and right slowly.
Observe that control wheel rotates in direction of needle
movement,

Disengage AP ON-OFF switch. Reset Radio Coupler control
to HDG.

IN-FLIGHT

(a) Trim airplane (ball centered).

(b) Check air pressurefvacuum to ascertain that the directional gyro
and attitude gyro are receiving sufficient air,

ISSUED: APRIL 4, 1980 REFPORT: ¥B-1080
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PIPER AIRCRAFT CORPORATION

(c) Roll Section

(1) To engage, center ROLL knob, push AP ON-OFF switch {~
ON position, To turn, rotate console ROLL knob in desin
direction (Maximum angle of bank should not exceed 30°.)

(2) Forheading mode, set directional gyro with magnetic compass.
Push dircetional gyro HDG knob in, rotatec bug to aircraft
heading. Push console heading rocker (HDG) switch to ON
position, To select a new aircraft heading, push D,G. heading
knob IN and rotate, in desired direction of turn, to the desired
heading,

(d) Radio Coupling VOR-ILS with HSI Type Instrument Display
(Optional)
(1) VOR Navigation

a.

b,
c.

Tune and identify VOR station. Selcct desired course with
0.B.S. (HSI Course Knob),

Select OMNI mode on radio coupler,

Select HDG mode on autopilot console to engage coupler,
Aircraft will turn to a 45° intercept angle to intercept the
sclected VOR course, Intercept angle magnitude depends
on radio necdle off course magnitude, 160% needle defler
tion will result in 45° intercept with the intercept ang

diminishing as the ncedle off set diminishes, ‘

NAV mode - NAV mode provides reduced VOR sensitivity
for tracking weak, or noisy VOR signals, NAV mode
should be sclected after the aircraft is established on
course.

(2) 1LS-LOC Front Course

a. Set inbound, front, localizer course on O,B.S. (HSI Course
Knaob),

b. Select LOC-Normal on radio coupler to intercept and
track inbound on the localizer. Sclect LOC-REV to
intercept and track outbound to the procedure turn area.

c.  Select HDG mode on autopilot console to engage coupler,
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{3) ILS - Back Course

a. Setinbound, front localizer course on0.B.S, (HSI Course
Knob),

b, Select LOC-REV on radio coupler to intercept and track
inbound on the back lacalizer course. Select LOC-NORM
to intercept outbound on the back course to the procedure
turn area.

c. Select HDG mode on autopilot console to engage coupler,

(¢) Radio Coupling - VOR/ILS with standard directional gyro-
{Optional)
Radio Coupler operation in conjunction with a standard direc-
tional gyro and VOR {LOC display differs from operation with
an integrated display (HS1) only in one respect. The HDG bug
is used as the radio course datum an therefore must be set to
match the desired VOR course as selected on the O.B.S.

(1) For VOR Intercepts and Tracking:
Select the desired VOR course and set the HDG bug to the same
heading, Selected OMNI mode on the coupler and HDG mode
on the autopilot console.

(2) For ILS Front Course Intercepts and Tracking:
Tune the localizer frequency and place the HDG bug on the
inbound, front course heading, Select LOC-NORM mode on
the coupler and HDG mode on the autopilot console,

(3) For LOC Back Course Intercepts and Tracking:
Tune the localizer frequency and place the HDG bug on the
inbound course heading to the airport, Setect LOC-REY mode
with coupler and HDG mode on the autopilot console,

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: APRIL 4, 1980 REPORT: VB-1080
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SUPPLEMENT §
ALTIMATIC HIC AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement must be used in conjunction with FAA Approved Air-
plane Flight Manual dated November 8, 1979 when Edo-Aire Mitchell
Piper Altimatic 11IC Autopilot Model AK529 is installed in accordance
with STC SA3052SW-D. The information contained herein supplements
the information of the basic Airplane Flight Manual; for limitations, pro-
cedures and performance information not contained in this supplement,
consult the basic Airplane Flight Manual,

‘This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
timatic 111C Autopilot is installed,

SECTION 2 - LIMITATIONS

(a) Maximum speed for autopilot operation is 175 K1AS. (Autopilot
Vmo)

{(b) Autopilot must be “OFF" during takeoff and landing.

() A Placard stating “Conduct trim check prior to flight - (See POH)"
to be installed in clear view of the pilot.

SECTION 3 - EMERGENCY PROCEDURES

This aircraft is equipped with a master disconnect/interrupt switch on
the pilot's control wheel, When the switch button is depressed it will dis-
connect the autopilol. When depressed and held it will interrupt all electric
elevator trim operations, Trim operations will be restored when the switchis
-¢leased. If an autopilot or trim emergency is encountered, do not attempt Lo

ztermine which system is at fault, Immediately depress and hold the master
disconnect/interrupt button. Turn off autopilot and trim master switch and
retrim aircraft, then release the interrupt switch.

ISSUED: APRIL 4, 1980 REPORT: VB-1080
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(a)

(b)

{c)

NOTE

During examination of this supplement, the
pilot is advised to lacate and identify the auto-
pilot controls, the trim master switch and
circuit breakers for both systems,

In the event of an autopilot malfunction the autopilot can be!
(1) Overpowered at either control wheel,

CAUTION

Do not overpower autopilot pitch axis for
periods longer than 3 seconds because the
aulotrim system will operate in a direction to
oppose the pilot and will, thereby, cause an in-
creasc in the pitch overpower forces.

(2) Disconnected by depressing the master disconnect/interrupt
switch. )

(3) Disconnected by depressing the trim switch “AP OFF" bar("

(4) Disconnected by pushing the roll rocker switch *OFF."

In the event of a trim malfunction;

(1) Depress and hold the master trim interrupt switch,

(2) Trim master switch - “OFF.” Retrim aircraft as necessary using
manual trim system,

(3) Release master interrupt switch - be alert for possible trim
action,

{4) Trim circuit breaker - Pull, Do not operate trim until problem
is corrected.

(5) 1 the trim system operates only in one direction, pull the circuit
breaker and do not operate the trim system until corrective
action s taken. Monitor autopilot operation closely when
operating withowt trim follow-up.

if a trim runaway occurs with the autopilot operatirig, the above
proccdure wilk disconnect the autopilot which will immediately
result in higher control wheel forces. Be prepared to manually
retrim, as necessary to eliminate undesirable forces. (
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(d) Altitude Loss During Malfunction:

(1) An autopilot malfunction during ¢limb, cruise or descent with
a 3 second delay in recovery initiation could result in as much as
60° of bank and 500 foot of altitude loss,

(2) An autopilot malfunction during an approach with a { second
delay in recovery initiation could result in as much as 20° of
bank and 80 foot altitude loss. Maximumn altitude loss mea-
sured in approach configuration and operating either coupled
or uncoupled.

(¢) Emergency Operation With Optional NSD 360A (HS!) - Slaved
and/or Non-Slaved:

NSD 360A
(1) Appearance of HDG Flag:
a. Check air supply gauge (vac or pressure) for adequate air
supply (4 in. Hg, min.).
b. Check compass circuit breaker.
¢. Obscrve display for proper operation.
(2) Todisable heading card - pull circuit breaker and use magnetic
compass for directional data.

NOTE

If heading card is not operational, autopilot
should not be used.

(3) With card disabled, VOR/Localizer and Glide Slope displays
are still functional; use card set to rotate card to aircraft head-
ing for correct picture.

(4) Slaving Failure - (i.c. failure to sefl-correct for gyro drift):

a. Check gyro slaving switch is set to No. | position (if
equipped with Slave No. | - No. 2 switch) or “Slaved”
position when equipped with Slaved and Free Gyro Mode
Switch.

b. Check for HDG Flag.

c. Check compass circuit breaker,
d. Reset heading card while observing slaving meter,
ISSUED: APRIL 4, 1980 REPORT: VB-1080
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NOTE
Dead slaving meter needle or a needle displaced (
fully one direction indicates a slaving system
failure,

e. Select slaving amplifier No. 2, if equipped. If not equipped,
proceed with g below,

f.  Reset heading card while checking slaving meter. If proper
slaving indication is not obtained.

g Switch to free gyro and pertodically set card as unslaved

gyro.
NOTE

In the localizer mode the “TO-FROM" arrows
may remain out of view, depending upon the
design of the NAV converter used in the in-
stallation,

SECTION 4 - NORMAL PROCEDURES (
PREFLIGHT INSPECTION - AUTOPILOT

{a) Roll Section

{1} Place Radio Coupler in “Heading” mode and place roll rocker
switch “ON"to engage roll section. Rotate roll command knob
left and right and observe that contro! wheel makes a corre-
sponding left and right turn, then center knob,

(2) Set proper D.G, Heading on D,G. and turn heading bug to
aircraft heading, Engage “Heading” mode rocker switch and
rotate heading bug right and left, Aircraft control wheel should
turn same direction as bug. Grasp control whee! and manually
overside servo, both directions,

(3) Disengage autopilot by depressing trim switch. Check that
aileron operation is free and autopilot is disconnected from
controls.

{b) Pitch Section
(1) Engage “Roll” rocker switch,
(2) Center pitch command disc and engage “Pitch” rocker switch,
{3) Rotate pitch command disc UP and DOWN and check that
control yoke moves same direction. Check to see that servo can
be overriden by hand at control wheel.
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NOTE

Autopilot might not be able lo raise elevators,
on ground, without assistance from pilot.

(4) Hold control yoke and discngage autopilot by pressing master
autopilot disconnect/trim interrupt switch butten. Check roll
and pitch controls to assure autopilot has disconnected.

TRIM SYSTEM

(@)

General )

This aircrafl is equipped with a command trim system designed to
withstand any type of single malfunction, either mechanical or
clectrical, without uncontrolled operation resulting, The preflight
check procedure is designed to uncover hidden faijures that might
otherwise go undetected. Proper operation of the electric elevator
trim system is predicated on conducting the following preflight
check before each flight. 1f the trim system fails any portion of the
procedure, pull the trim circuit breaker out until trim system is
repaired. Substitution of any trim system component for another
model is not authorized. For emergency interrupt information,
refer to Emergeney Procedures of this supplement.

Command Electric Trim Switch

The command electric trim switch on the left hand portion of the

pilot’s control wheel has two functions:

(I) When the top bar (AP OFF) is pressed, it disconnects the
autopilot,

(2) When the top bar is pressed AND the rocker is moved forward,
nose down trim will occur, when moved aft, nose up trim will
occur,

Preflight: Command Trim - Before Each Flight

(1) Check trim circuit breaker - IN.

(2) Trim master switch - ON,

(3) AP OFF - Check normal trim operation - UP, Grasp trim
control and cheek override capability, Cheek nose down opera-
tion. Recheck override.

(4) With trim operating - depress interrupt switch - trim shoutd
stop - release interrupt switch - trim should operate,

{5) Activate center bar only, Push rocker fore and aft only. Trim
should not operate with either separate action.

ISSUED: APRIL 4, 1980 REPORT: VB-1080
REVISED: JUNE 2, 1980 9-23



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

{(b) Autolrim - Before Fach Flight
() AP’ ON - (Roll and Pitch Scctions) Check automatic operatio”
by activating aulopilot pitch command UP then DN. Obsert
trim operalion follows pitch command direction,

NOTE

1n autopilot mode, there will be approximately
a 3 sccond delay between operation of pitch
command and operation of trim.

(2) Press center bar (AP OFF) - release - check autopilot dis-
engagement,

(3) Rotate trim control to check manual trim operation, Reset to
takeolf position prior to takeoff,

IN-FLIGHT PROCEDURE
(a) Trim airplane (bail centered).

{b) Check air pressure or vaeuwm to ascertain that the directional gyr(
and attitude gyro are receiving sufficient air.

{c) Roll Section

(1) Toengage - Center ROLL knob, push ROLL rocker to “ON"
position. To turn-rotale consolc ROLL knob in dcsired
direction,

(2) For heading mode, set directional gyro with magnetic compass.
Push dircctional gyro HDG knob in, rotate to select desired
heading. Push eonsole heading rocker (HDG) to “ON” posi-
tion, (Maximum angle to bank will be 20° with heading lock
engaged.)

(d) Pitch Scetion (Roll section must be engaged prior to pitch section
engagement),
(1) Center pitch trim indicator with the pitch command disc.
(2) Engage pitch rocker switch. To change attitude, rotate pitch
command disc in the desired dircetion,
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(e) Altitude Hold

Upon reaching desired or cruising altitude, engage altitude hold
mode rocker switch. As long as altitude hold mode rocker is
engaged, aircralt will maintain selected altitude, For maximum
passenger comfort, raie of climb or descent should be reduced to
approximately 500 FPM prior to altitude hold engagement. For
accurate aititude holding below 90 KIAS lower flaps one or two
notches.

(f) Radio coupling VOR-ILS with HS1 type instrument display.
(Optional)
(n VOR Navigation
Tune and identifly VOR Station, Select desired course by
rotating OBS knob OBS. (OMN] Bearing selector)
b. Select OMNI mode on radio coupler,
¢. Select HDG mode on autopilot console to engage coupler,
Aircralt will turn to a 45° intercept angle to intercept the
selected VOR course, Intercept angle magnitude depends
on radio needle off - course magnitude, 100% needle de-
flection will result in 45° intercept angte, diminishing as
the needle olf-set diminishes
d. NAV mode - NAV mode provides reduced VOR sensitivity
for tracking weak, or noisy, VOR signals. NAY mode
should be selected after the aircraft is established on
course,

(2) ILS-LOC Front Course

a. Set inbound, front, localizer course on QBS.

b. Select LOC-Normal on radio coupler to intercept and
track inbound on the localizer. Select LOC-REY tointer-
cept and track the localizer course outbound to procedure
turn area.

¢. Select HDG mode on autopilot console to engage coupler.
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(3) ILS - Back Course

a. Set inbound, front, localizer course on OBS, /

b. Select LOC-REY, on radio coupler to intercept and tra.
inbound on the back localizer course. Select LOC-NORM
fo intercept and track outbound on the back course to the
procedure turn area.

c. Engage HDG mode on autopilot console to engage cou-
pler.

(g} Radio Coupling - YOR/ILS with standard directional gyro.
(Optional) :
Radio Coupler operation in conjunction with a standard direc-
tional gyro and YOR/LOC displays differs from operation with an
integrated display (HS]) only in one respect. The HDG bug is used
as the radio course datum and thereforc must be set to match the de-
sired VOR/ILS course as selected on the O.B.S,

(n

¥

3

For YOR intercepts and Tracking:

Select the desired YOR Course and set the HDG bug to the
same heading. Select OMNI mode on the coupler and HDG
mode on the autopilot console.

For ILS Front Course Intercepts and Trackmg /
Tune the localizer frequency and place the HDG bug on t,
inbound, fronf course heading. Select LOC-NORM mode on
the coupler and HDG mode on the autopilot console.

For LOC Back Course Intercepts and Tracking:

Tune the localizer frequency and place the HDG bug on the .
inbound course heading to the airport. Select LOC-REY mode
with coupler and HDG mode on the autopilot console.

() Coupled Approach Operations

(1

VOR or LOC '

a. After arrival at the VOR Station, track outbound to the
procedure turn arca as described in Section 4 (f) or (g) as
appropriate, Slow to 90-95 KIAS and lower flaps as
desired,

b. Use HDG mode and Piteh or altitude hold modes as
appropriate during procedure turn,
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¢. At the FAF inbound, return to pitch mode for control of
descent and lower landing gear.

d. At the M.D.A, select altitude hold mode and add power
for level flight. Monitor altimeter to assure accurate
altitude control is being provided by the autopilot.

¢. Go-Around - For missed approach select desired pitch at-
titude with pitch comand disc and disengage altitude hold
mode. This will initiate the pitch np attitude change.
Immediately add takeoff power and monitor altimeter and
rate of climb for positive climb indication, After climb is
established, retract flaps and gear. Adjust attitude as
necessary for desired airspeed and select HDG mode for
turn from the YOR final approach course,

(2) ILS - Front Course Approach With Glide Slope Capture,

{Optional)

a. Track inbound to LOM as described in Section 4 (f) or (g)
above and in altitude hold mode,

b. Inbound to LOM slow to 90 to 95 KIAS and lower flaps as
desired, :

¢. Automatic glide slope capture will occur at glide slope
intercept if the following conditions are met:
t. Coupler in LOC-Normal mode.
2. Altitude hold mode engaged (altitude rocker on

console),

3. Under glide slope for more than 20 seconds.
4. Localizer radio frequency selected on NAV receiver.

d. At glide slope intercept immediately lower landing gear
and reduce power to maintain approximately 90-95 KIAS
on final approach glide slope capture is indicated by light-
ing of the green glide slope engage annunciator Jamp and
by a slight pitch down of the aircraft,

¢.  Monitor localizer and glide stope raw data throughout
approach. Adjust power as necessary Lo maintain correct
final approach airspeed. AHl power changes should be of
small magnitude and smoothly applied for best tracking
performance. Do not change aircraft configuration during
approach while autopilot is engaged.
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f. Conduct missed approach mancuver as described in(h) (1)
¢, above, (

NOTE

Glide slope coupler will not automatically de-
couple from glide slope. Decoupling may be
accomplished by any of the following means:

1. Discngage altilude mode,

2. Switch radio coupler to HDG Mode.

3. Disengage autopilot,

SECTION § - PERFORMANCE

No changes to the basic performance provided by Section § of the
Pilot's Operating Handbook are necessary for this supplement.
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SUPPLEMENT 6
KFC 200 AUTOMATIC FLIGHT CONTROL SYSTEM

SECTION 1 - GENERAL

This supplement must be attached to the Pilot's Operating Handbook
and FAA approved Airplane flight Manual when the King KFC 200
Automatic Flight Control System is installed in accordance with STC
SA 1522CE-D. The information contained herein supplements or super-
sedes the basic manual only in those areas listed herein, For limitations,
procedures and performance information not contained in thissupplement,
consult the basic airplane flight manual,

This manuai is to acquaint the pilot with the operation of the KFC 200

Automatic Flight Control System as installed in the Piper Saratoga SP

splane. The airplane must be operated within the limitations herein
specifled.

The KFC 200 is certified in this airplane with 2 axis autopilot control,
pitch and roll,

The airplane is equipped with an electric trim system which is controlled
by pilot aperation of the trim switch, When autopilot coupled, the autopilot
uses the electric trim system to accomplish automatic trimming to unload
the autopilot elevator servo so that autopitot disengagement does not resuit
in transient airplane motion. An autotrim/electric pitch trim monitor is
provided in the autopilot, Autotrim and/or electric pitch trim faults are
visually annunciated on the Mode Annunciator and accompanied by an
audible warning,
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ABBREVIATIONS
ALT Altitude or Altitude Hold (
AP Autopilot
APPR Approach
ARM System Arm for Capture
BC Back Course
CDi Course Deviation Indicator or Control
CPLD Coupled '
CwWS§S Control Wheel Steering (Synchronization)
DISC Disconnect
FCS Flight Control System
GS Glide Slope
HDG Heading Select
LOC Localizer
NAV Navigation
PAH Pitch Attitude Hold
PNJ Pictorial Navigation Indicator
SECTION 2 - LIMITATIONS s
(a) During autopilot operation, the pilot must be seated at the contm{.
with seat belt fastened. Operation is restricted to left side pilot
position,
(b) Maximum speed for autopilot operation is 175 KIAS, Minimum
speed for autopilot operation is 82 KIAS,
(c) Autopilot operalion prohibited with more than 25° flaps.
(d) System approved for Catcgory 1 operation only (APPR Mode

()
(0

selected).

The autopilot must be disengaged during takeoff and landing.
The maximum fuel imbalance must not exceed {2 galions (approxi-
mately one half hour flight time) during autopilot operation. If the
autopilot is disengaged with a large fuel imbalance, a roll mistrim
will be present.

(2) Autopilot attitude command limits:
Pitch +15°
Roll +25°
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(h) Placards:
Lecation - Pilot's control wheel, teft horn:

AP TRIM
DISC INTERRUPT

CWS
TRIM UP/DN

NOTE

In accordance with FAA recommendation, use
of "ALTITUDE HOLD" mode is not recom-
mended during operation in severe turbulence.

SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT MALFUNCTION
AP DISC/TRIM INTERRUPT switch - Hold the Contro! Wheel
/ firmly and press the AP DISC/TRIM INTERRUPT Swiich.

(b} ELECTRIC TRIM MALFUNCTION (EITHER MANUAL
ELECTRIC OR AUTOTRIM)
(1) APDISC/TRIMINTERRUPT Switch - Press and hold down
until recovery can be made,
(2) FCS MASTER - OFF
(3) Aircraft - Manualfly retrim,
(4) Pitch Trim circuit breaker - Pull,

CAUTION

When disconnecting the autopilot after a trim
malfunction, hold the contrel wheel firmly (up
to 45 pounds of force on the control wheel may
be necessary to hold the aircraft level).
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(c) AUTOPILOT DISENGAGEMENT - MANUAL

(d)

(e)

The autopilot can be manually disengaged by the followu\

mcthods;

(1) Press the AfP DISC/TRIM ]NTERRUPT swilch on the
pilot’s control wheel,

(2) Move the Autopilot ON-OFF handle to the OFF position.

(3) Turn off the FCS MASTER.,

(4) Operatc manual electric trim switch UP or DN.

AUTOPILOT DISENGAGEMENT - AUTOMATIC

‘The foltowing conditions will cause the Autopilot to automatically

discngage:

(1) Powecr failure,

(2) Internal Flight Control Computer power supply failure,

(3) With the KCS 55A compass system, a loss of compass valid
(displaying HDG flag) disengages the Autopilot when a mode
using hcading information is engaged. With the HDG flag
present only vertical modes can be selected.

MAXIMUM ALTITUDE LOSSES DUE TO AUTOPILOT

MALFUNCTION

(1) Cruise, Climb, Descent 400 fe(

(2) Maneuvering 80 feet

(3) APPR 110 feet
CAUTION

When the autopilot is engaged, manual
application of a force to the pitch axis of the
control wheel for a period of three seconds or
more will result in the autotrim system
operating in the direction to creatc a force
apposing the pilot. This opposing mistrim
force will continue fo increasc as long as the
pilot applies a force to the contro! wheel, and
will ultimately overpower the autopilot, If the
autopilot is disengaged under these conditians,
the pilot may be required to exert control forces
in excess of 50 pounds to maintain the desired
airplanc attitude. The pilot will have to (
maintain this control force while he manually
retrims the airplane,
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SECTION 4 -NORMAL PROCEDURES

e

ISSUED: APRIL. 4, 1980

@)
(b)

(c)

(d)

The MASTER switch function is unchanged.

The FCS MASTER switch supplies power to the AUTOPILOT
and PITCH TRIM system.

The KFC 200 is controlled by the following circuit breakers.

AUTOPILOT - This supplies power to the FCS KC 295 Computer,
KC 292 Mode Controller, KA 285 Annunciator panel, AP Piich
and Roll servos.

COMPASS SYSTEM - This supplies power to the KCS 55A
Compass System.

PITCH TRIM - This supplics power to the FCS autotrim and
manual clectric pitch trim systems,

PILOT'S CONTROL WHEEL SWITCH FUNCTIONS

AP DISC/TRIM INTERRUPT - This emergency disconnect
switch will disengage the AP, interrupt the power to the electric
trim system. To resume AP control, the AP lever on the Mode
Controller must be re-engaged. In the event of electric trim or
autotrim failure, the switch can be held depressed, which removes
all power from the trim system to allow the pilot time to turn off
the FCS MASTER Switch and pult the (PITCH TRIM) circuit
breaker.

CWS - This switch when depressed and held will allow the pilot to
manually fly the airplane without disengaging the AP. When the
switch is released, the AP will resume control (within the pitch and
roll attitude limits). The CWS switch will resync pitch attitude
hold, or ALT hold mode. When the CWS is held depressed Manual
Electric Trim may be operated without disengaging the AP.

TRIM DOWN/UP - Manual Electric pitch trim is activated by a
dual action type switch that requires both halves be moved simui-
tancously for actuating up or down trim commands. Operation
of the manua! electric pitch trim switch will disengage the AP lever
switch on the Mode Controller (except when CWS switch is held
depressed as previously noted).
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{¢) FCS WARNING FLAGS AND ANNUNCIATORS

()

DESIGNATION AND OPERATION

HDG - This warning flag mounted in the Pictorial Navigation
Indicator will be in view whenever the Directional Gyro infor-
mation is invalid. If a HDG invalid occurs with either NAY, APPR
or HDG modes selected the AP is disengaged. Basic AP mode may
then be re-engaged along with any vertical mode,

TRIM - The TRIM warning light, located in the lower right corner
of the annunciator panel, will flash and be accompanied by an
audible warning whenever autotrim and/or manual electric pitch
trim failures occur. The trim servo motor running without a
command is monitored on autotrim and manual trim. The trim
servo motor not running when commanded to run and the trim
servo motor running in the wrong direction are monitored on
Autotrim only. The TRIM warning light flashes 4 to 6 times and
the audible warning sounds when the test switch on the Mode
Controller is depressed.

GS - The Glideslope vaild (GS poeinter being in view on PNI) hast
be present before GS may couple. If, after GS coupled, the valid &
lost, the system will flash the GS Annunciator and transfer from GS
to pitch attitude hold with the FDI pitch steering bar providing
pitch attitude steering information. If the GS valid returns the
system will revert back to GS.

NAV - The NAY or APPR Modes (ARM or CPLD) may be
selected and will function with or without a NAV warning flag
present, The FDI bank steering will continue to provide steering
information with or without a valid NAYV signal,

AP (FLASHING) - Upon AP disengagement the AP light on the
KA 285 Annunciator panel will flash at least 8 times and an aural
alert will sound for 2 seconds.

BEFORE ENGAGING FLIGHT CONTROL SYSTEM

{I) Check that all circuit breakers for the system are in.

(2) Allow sufficient time for gyros to come up to speed and system
warm-up (3-4 minutes).

REPORT: VB-1080 ISSUED: APRIL 4, 1980

9-M

REVISED: JUNE 2, 1980




PIPER AIRCRAFT CORPORATION SECTION 9
PA-32R-301, SARATOGA SP SUPPLEMENTS

- {g) PREFLIGHT CHECKS
(’ Run Prior To Each Flight:

: {1) With no modes engaged and power applied to all systems,
depress the Test Button on the Mode Controller. All annun-
ciators will be illuminated on the annunciator panel except FD
and GA, The three marker lights will illuminate if the airplane
uses the KA 285 as a remote marker annunciator. Also, the red
TRIM failure light will flash, At least four or more flashes must
be observed 1o indicate proper operation of the autotrim/
manual electric pitch trim feature and audible warning should
sound

{2) With the AP disengaged, run the following manual electric
pitch trim checks.

a, Verify that the PITCH TRIM circuit breaker is in.

b. Actuate the left-side switch to the fore and aft positions.
The trim solenoid should engage, but the trim should not
run,

Actuate the right-side switch to the fore and aft positions.
The trim solenoid should not engage and the trim should
not run,
S ¢ Grasping the manual trim wheel, run the trim both up and
( ; down and check the overpower capability, (Check that the
trim indicator moves with the wheel.)

d. Press the AP DISC/TRIM INTERRUPT switch down
and hold. The manual electric pitch trim will not operate
either up or down,

(3) Engage the AP, depress the CWS switch, center the flight
controls and then release the CWS switch. Apply force to the
controls to determine if the AP can be overpowered.

(4) Disengage the AP and set trim for takeoff,

CAUTION

If autopilot or electric trim fails preflight test,
the FCS master switch should be turned off.
Neither the electric trim nor the autopilot
should be used.
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Daily Check {Run prior to first flight of the day)

(1) Check the operation of the pilot's control wheel switg-
functions. _

(2) Engage the AP and put in a pitch (UP) command using the
vertical trim switch on the Mode Controtler, Hold the control
colummn to keep it from moving and obscrve the autotrim runs
in the nose-up direction after approximatcly three seconds
delay. Momentarily depress the CWS button and then usc the
vertical trim switch to input a pitch (DN) command. Hold the
control column and observe that the aulotrim runs in the nose-
down direction aftcr approximately three seconds,

(3) Engage the AP and the HDG mode, Set the HDXG bug to
command a right turn, The control wheel will rotate clockwise.
Set the HDG bug to cominand a left turn. The control wheel
will rotate counterclockwise.

NOTE

If the autopilot circuit brcaker is tripped, the

red “TRIM" failurc light on the annunciator

panel will be disabled and the audible warning

will continuously sound indicating that the (
failure light is disabled. In this event the

“PITCH TRIM” circuit breaker should be

pullcd and inflight trim accainpiished by using

the manual pitch trim wheel,

CAUTION

Operation of the autopilot on the ground may
cause the autotrim to run because of system or
pilot induced forces. Therefore, disengage the
AP and check that the airplane manual pitch
tritn is in the takeoll position prior to takeofT,

REPORT: VB-1080 ISSUED: APRIL 4, 1980
9-36 REVISED: JUNE 2, 1930




PIPER AIRCRAFT CORPORATION SECTION 6
PA-32R-1301, SARATOGA SP SUPPLEMENTS

(h) IN-FLIGHT OPERATION

RN (1
( )

(2)

&)

)

Engage Procedure:

After takeoll, clean up airplane and establish climb. Engage the
AP. The pitch attitude will lock on any attitude up to 15° pitch
attitude, '

Engaging and holding the CWS switch allows the pilot to
momeniarily revert to manual contrel while retaining his
previous modes, and conveniently resuming that profile at his
discretion.

Disengage Procedure:

While holding the control wheel firmly, disengage the system
by one of the following methods: depressing the pilot’s AP
DISC/TRIM INTERRUPT switch by operation of the
manual electric pitch trim switch; or by the operation of the
engage lever on the Mode Controller. The AP light on the
annunciator panel will flash at least four times and remain off
to indicate that the AP is disengaged.

AP Mode:

The AP must be engaged before any other mode can be
engaged. The AP alone indicates PAH and wings level. The AP
will automatically follow any other modes engaged. Dis-
engaging the AP disengages all other modes.

NOTE

The “VERTICAL TRIM" switch, located on
the mode controller, may be used to change the
pitch attitude at a rate of one degree per second,

Altitude Hold Mode (ALT):

When the ALT switch on the Mode Controller is pressed, the
airplane wili maintain the pressure altitude existing at the time
the switch is depressed. For smooth operation, engage the ALT
at no greater than 500 ft. per minute climb or descent. The ALT
will automatically disengage when glideslope couples, ALT
hold may be turned off at any time by depressing the ALT
switch. ALT engagement is displayed on the annunciator panel.
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{5

(6)

NOTE

The “VERTICAL TRIM" switch, located on (
the mode controller, may be used to change

altitude up or down al 500 to 700 FPM without

discngaging the modc. The ncw pressure

altitude that exists when the switch is released

will then be held.

Heading Mode (HDG);

Sct the heading bug to the desired heading on the PNI, engage
the autopilot, depress the HDG switeh to the Mode Controller
and HDG will be displayed on the annunciator panel. The
autopilot will command a turn to the heading selected and hold.
The pilot may then choose any new heading by merely setting
the bug on a new heading. The autopilot will automatically
command a turn in the direction of the new setting, To
disengage the HDG Mode, depress the HDG switch on_the
Mode Controller and obseryt the HDG light goes out on the
annunciator, The HDG mode will automatically disengagc
when APPR or NAV CPLD is achieved. (
Navigation Mode (NAV):

The Navigation mode may be selected by tuning the NAV
receiver to the desired frequency, setting the CDI to the desired
radial and depressing the NAY switch on the Mode ControHer,
The annunciator will indicate NAY ARM until reaching the
proper point to start a turn to the selected course, uniess the
NAY switch is engaged with wings level and a centered needle
on the CDI. Then the mode will go directly to NAV CPLD as
displayed on the annunciator panel, The system can intercept
at any angle up to 90° and will always turn toward the course
pointer. If a condition requiring a capture exists at mode
engagement, the pilfo! is required to set up an intercept angle
using HDG or AP mode. NAV may be disengaged by de-
pressing the NAY switch or by engaging HDG when NAV
CPLD or by engaging APPR when in NAV CPLDJARM.
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CAUTION

p The “*NAV"” mode of operation will continue to
provide airplane commands and/or control
without a valid VOR fLOC signal (NAV flagin
view). Also erroneous navigation information
may result from comm radio interference with
the NAV radio. This erroneous information
may cause premature NAV captures as well as
errongous steering information, Should this
occur re-select HDG mode and then re-select
NAY mode.

(7) Approach Mode (APPR):

The Approach mode may be selected by tuning the NAY

receiver to the desired VOR or LOC frequency, setting the CD]

to the desired radial or inbound course and depressing the

APPR switch on the Mode Controller. The annunciator will

indicate APPR ARM until reaching the point tostartaturnon

to the selected course unless the APPR switch is engaged with
_ the wings level and there is a centered needle on the CDI. Inthat
\} situation, the mode will go directly to APPR CPLD as dis-
played on the annunciator panel,

The system can intercept at any angle up to 90° and will always
turn toward the course pointer. See approach procedure for
more detail. APPR mode can be disengaged by depressing the
APPR or NAYV switch on the Mode Controller, or by engaging
HDG or NAY when in APPR CPLD. The annunciator panel
indicates the status of the approach mode.

CAUTION

The “APPR" maode of operation will continue

to provide airptane commands and/or control

without a valid VOR JLOC signal (NAV flagin

view). Also erroneous navigation information

may result from comin radio interference with

the NAV radio. This erroneous information

may cause premature APPR captures as well as

erroneous steering information, Should this

occur re-select HDG mode and then re-select .
APPR mode,
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9

Back Coursc Mode (BC):

For BC aperation, proceed as for normal approach mode,l’
engage BC alter selecting APPR, The BC switch reverses
signials in the computer and cannot be enguged without a LOC
frequency selected. BC status is indicated on the annunciator
paunel. BC mode can be disengaged by depressing cither the BC
or APPR or by selecting other than a LOC frequency on the
NAYV receiver,

Vertical Trim Switch (TRIM UP/DN):

Operation of the vertical trim switch on the Mode Controller
provides a eonvenient means of ehanging the altitude when in
ALT hold mode or pitch attitude when in piltch attitude hold
mode without disengaging the mode.

(i) YOR PROCEDURES

{1} Tune NAY receiver to appropriate lrequency,

(2) Setadesired Heading with the HDG bug tointereept the radial
and engage AP and HDG (maximum recommended intercept
angle is 90°).

(3) Sclect the desired radial and engage NAY, The FCS will rema’
on HDG as indicated on the annunciator panel and in ARM
the NAY mode. When the airplane infercepts the beam, the
system will automatically couple and track in NAY mode and
indicate CPLD on the annunciator panel,

(4) A new course may be selected over the VOR station when
operating in the NAV mode, by selecting a new radial when the
To-From indication changes,

NOTE
For large course changes (10° or more) recom-
mended progedure is to revert f[rom NAY
CPLD to HDG mode, Then reselcet NAVY and
intercept new radial after leaving the YOR cone
arca,

(5) For YOR approach, see approach procedurcs.
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(i) APPROACH PROCEDURES

(k)

(1
(2)
()

)
(%)

(6)

Tune ILS or VOR,

Set CDI to front course,

Set Heading Bug and engage HDG to intereept selected CD1
coursc at any angle (maximum recommended intercept angle
is 90°),

Engage APPR and note APPR ARM on the annunciator
panel.

When airplane approaches the selected CDI course, APPR will
couple, HDG wilt decouple, the AP will give commands to
track LOC or VOR, and CPLD will itluininate on the annun-
ciator panel,

When the glideslope beam is intercepted, the glideslope will
couple automatically and indicate GS on the annunciator
panel, I ALT was engaged prior to intercepting the glideslope,
it will automatically disengage when GS couples. The AP will
now provide commands to track LOC and GS. Adjust throttle
to control specd on descent. Set HDG bug for missed approach
but do not cngage HDG,

NOTE

Operation of the marker test function after
approach coupled will reduce the flight control
system gains, 1f this should oceur, the approach
mode should be recycled.

BACK COURSE PROCEDURE

Same as front course except that BC is engaged after APPR is
engaged and the airplane must be set for descent manuaily by
holding the vertical trim switch DN on the mode controtler if in
Alt Hold or by establishing the desired PAH using CWS or vertical
trim switch,

SECTION 5 - PERFORMANCE

No changes to the basie performance provided by Section § of this
Pilot’s Operating Handbook are necessary for this supplement,
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SUPPLEMENT 7

KFC 200 AUTOMATIC FLIGHT CONTROL SYSTEM
WITH FLIGHT DIRECTOR

SECTION 1 - GENERAL

This supplement must be altached to the Pilot’s Operating Handbook
and FAA approved Airplane Flight Manual when the King KFC 200
Automatic Flight Control System is installed in accordance with STC
SA 1522CE-D. The information contained herein supplements or super-
sedes the basic manual only in those arcas listed herein, For limitations,
procedures and performance information not contained in this supplement,
consult the basic airplane flight manual.

This manual is to acquaint the pilot with the operation of the KFC 200
Automatic Flight Control System with optional Flight Director as installed
in the Saratoga SP airplane, The airplane must be operated within the
limitations herein specified.

The KFC 200 is certified in this airplane with 2 axis autopilot control,
pitch and roll. The system may be operaled as a flight director alone with the
pilot steering the airplane to the flight director command presentation or the
autopilot can be engaged 1o automaltically steer the airplane to the flight
director command presentation.

The airplane is equipped with an electric trim system which is controlied
by pilot operation of the trim switch. When autopilot coupled, the autopilot
uses the electric trim system to accomplish automatic trimming to unload
the autopilot ¢levator servo so that autopilot disengagement does not result
in transient airplane motion. An autotrim/electric pitch trim monitor is
provided in the autopilot. Autotrim and/or electric pitch trim faults are
visually annunciated on the Mode Annunciator and accompanied by an
audible warning.
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ABBREVIATIONS

ALT Altitude or Altitude Hotd (

AP Autopilot

APPR Approach

ARM System Arm for Caplure

BC Back Course

CDt Course Deviation Indicator or Control

criD Coupled '

CWwWSs Control Whee! Steering (Synchronization)

DISC Disconnect

FCS Flight Control System

FD Flight Director

FDI Flight Director Indicator

GA Go Around

GS Glide Slope

HDG Heading Sclect

1.0C Localizer

NAYV Navigation

PAH Pitch Attitude Hold

PNI Pictorial Navigation Indicator

SECTION 2 - LIMITATIONS

(a)

(b}

{c)
(d)

(c)
{n

During autopilot operation, the pilot must be seated at the controls
with scat belt fastened. Operation is restricted to left side pilot
position.

Maximum speed for autopilot operation is 175 KIAS. Minimum
speed for avtopilot operation is 82 KIAS,

Autopilot operation probibited with more than 25° flaps,
System approved for Category | operation only (APPR Mode
sclected).

The autopilot must be disengaged during takeofT and landing.
The maximum fuel imbalance must not exceed 12 pallons (approxi-
mately onc hall hour flight time) during autopilot operation. If the
autopilot is disengaged with a large fuel imbalance, a roll mistrim
will be present.

{g) Autopilot allitude commands limits:
Pitch : x15°
Roll 125° (
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(h) Placards:
Location - Pilot's control wheel, left horn:

AP TRIM
DISC INTERRUPT
cwSs
TRIM UP/DN
NOTE

In accordance with FA A recommendation, use
of “ALTITUDE HOLD"” mode is not recom-
mended during operation in severg turbulence,

SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT MALFUNCTION
AP DISC/TRIM INTERRUPT switch - Hold the Control Wheel
firmly and press the AP DISC/TRIM INTERRUPT Switch,

{by ELECTRIC TRIM MALFUNCTION (EITHER MANUAL
ELECTRIC OR AUTOTRIM)
{1) APDISC/TRIM INTERRUPT Switch- Pressand hold down
until recovery can be made,
(2) FCS MASTER - OFF
(3) Aircraft - Manually refrim.
{4) Pitch Trim circuit breaker - Pull.

CAUTION

When disconnecting the autopilot after a trim
malfunction, hold the contro} wheel firmly (up
to 45 pounds of force on the control wheel may
be necessary to hold the aircraft level),
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(c)

(@)

{c)

AUTOPILOT DISENGAGEMENT - MANUAL

The autopilot can be manually disengaged by the followir

methods; y

{1) Press the A/P DISC/TRIM INTERRUPT switch on the
pilot's control wheel,

{2) Maove the Autopifot ON-OFF handle to the OFF position.

(3) Engage the Go-Around mode,

{4) Turn off the FCS MASTER,

(5) Operate manual electric trim switch UP or DN.

AUTOPILOT DISENGAGEMENT - AUTOMATIC

The following conditions will cause the Autopilot to automaticaily

disengage:

() Power failure.

(2) Internal Flight Computer Power supply lailure.

(3) With the KCS 55A compass system, a loss of compass valid
(displaying HDG flag) discngages the Autopilot and Flight
Director when a mode using heading information is engaged.
With the HDG flag present only vertical modes can he selected
for FD or Autopilot operation.

MAXIMUM ALTITUDE LOSSES DUE TO AUTOPIL(
MALFUNCTION

(1) Cruise, Climb, Descent 400 feet

(2) Maneuvering B0 feet

(3) APPR 110 feet
CAUTION

When the autopilot is engaged, manual

application of a force to the piteh axis of the

coniro! wheel for a period of three seconds or

more will result in the autotrim system

operating in the direction to create a force

opposing the pilot. This opposing mistrim

force will continue to increase as long as the

pilot applics a force to the control wheel, and

will ultimately overpower the autopilot. if the

autopilot is discngaged under these conditions,

the pilot may be required to exert control forces ;
in excess of 50 pounds to naintain the desired (
airplane attitude The pilot will have to

maintain this control force while he manually

retrims the airplane.
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SECTION 4 -NORMAL PROCEDURES

‘ \ (a)

(b)
- (©)

(d)

System Operations;

The MASTER switch function is unchanged,

The FCS MASTER switch supplies power to the AUTOPILOT
and PITCH TRIM system.

The KFC 200 is controlled by the following circuit breakers.

AUTOPILOT - This supplies power to the FCS KC 295 Computer,
KC 290 Mode Controller, KA 285 Annunciator panel, AP Pitch
and Roll servos and KI 256,

COMPASS SYSTEM - This supplies power to the KCS 55A
Compass System, .

PITCH TRIM - This supplies power to the FCS autotrim and
manuai electric pitch trim systems.

PILOT'S CONTROL WHEEL SWITCH FUNCTIONS

AP DISC/TRIM INTERRUPT - This emergency disconnect
switch will disengage the AP, interrupt the power to the electric
trim system and disconnect all FD Modes. Toresume AP control, a
FD Mode and the AP lever on the Mode Controller must be re-
engaged. In the event of electric trim or autotrim failure, the switch
can be held depressed, which removes all power from the trim
system to allow the pilot time to turn off the FCS MASTER Switch
and pull the (PITCH TRIM) circuit breaker.

CWS - This switch when depressed and held will allow the pilot to
manually fly the airplane without disengaging the AP, When the
switch is released, the AP will resume control(within the pitch and
roll attitude limits), The CWS switch will resync the FD in PAH,
or ALT hold mode and will transfer the GA mode to PAH, When
the CWS is held depressed Manual Electric Trim may be operated
without disengaging the AP,

TRIM DOWN/UP - Manuai Electric pitch trim is activated by a
dual action type switch that requires both halves be moved simul-
tancously for actuating up or down trim commands. Operation
of the manual electric pitch trim switch will disengage the AP lever
switch on the Mode Controller (except when CWS switch is held
depressed as previously noted).

ISSUED: APRIL 4, 1930 REPORT: VB-1080
REVISED: JUNE 2, 1580 9-47



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

(c)

GA - The GA switch is located on the throttle and the operation of
the switch will indicate a fixed angle of climb of 10° on the FD!
Selection of the GA Mode when in the APPR or NAY CPLLD Ml
will disengage the mode and revert to the FD Mode (wings level) .
lateral steering. The AP, if engaged, will disengage, However, the
AP may be engaged/re-engaged with the GA Mode selected and
will follow the FDI pitch command to climb at the fixed angle.

FCS WARNING FLAGS AND ANNUNCIATORS
DESIGNATION AND OPERATION

FD - The K1 256 Flight Director Indieator command bars will be
biased out of view whenever the system is invalid or a FD mode is
not engaged,

HDG - This warning flag mounted in the Pictorial Navigation
Indicator will be in view whenever the Directional Gyro infor-
mation is invalid. If a HDG invalid occurs with eithcr NAY, APPR
or HDG meades selected the AP and/or FD is disengaged. Basic FD
mode may then be re-engaged along with any vertical mode and the
AP re-engaged. »

TRIM - The TRIM warning light, located in the lower right co(

of the annunciator panel, will flash and be accompanied by an
audible warning whenever autotriin and/or manual electric pitch
trim failures occur, The trim servo motor running without a
command is monitored on autotrim and manual trim. The trim
servo motor not running when commanded to run and the trim
servo motor running in the wrong direction are monitored on
Aulotrim only, The TRIM warning light flashes 4 times and the
audible warning sounds when the test switch on the Mode
Controller is depressed.

GS - The Glideslope valid (GS pointer being in view on PNI) has
10 be present before GS may couple. ¥, -after GS coupled, the valid
is lost, the system will flash the GS Annunciator and transfer from
GS to pitch attitude hold with the FDI pitch steering bar providing
pitch attitude steering information. 1f the GS valid returns the
system will revert back to GS.
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N

(8)

NAYV - The NAV or APPR Modes (ARM or CPLD) may be
selected and will function with or without a NAV warning flag
present, The FDI bank steering will continue to provide stecring
information with or without a valid NAY signal.

AP (FLASHING) - Upon AP disengagement the AP light on the
KA 285 Annunciator pane} will flash at least 8 times and an aural
alert will sound for 2 seconds.

BEFORE ENGAGING FLIGHT CONTROL SYSTEM

(1) Check that all circuit breakers for the system are in,

{2) Allow sufficient time for gyros to come up to speed and system
warm-up (3-4 minutes),

PREFLIGHT CHECKS

Run Prior To Each Flight:

(1) With no modes engaged and power applied to all systems,
depress the Test Button on the Mode Controller. All annun-
ciators will be illuminated on the annunciator panel, including
the three marker lights, if the airplane uses the KA 285 as a
remote marker annunciator. Also, the red TRIM failure light
will flash. At least four or more flashes must be observed to
indicate proper operation of the autotrim/manual electric
pitch trim feature and audible warning should sound.

(2) With the AP disengaged, run the following manual electric
pitch trim checks.

a. Verify that the PITCH TRIM circuit breaker is in.

b. Actuate the left-side switch to the fore and aft positions.
The trim solenoid shouid engage, but the trim should not
run,

Actuate the right-side switch to the fore and aft positions.
The trim solenoid should not engage and the trim should
not run,

¢. Grasping the manual trim wheel, run the trim both upand
down and check the overpower capability. (Check that the |
trim indicator moves with the wheel.)

d. Press the AP DISC/TRIM INTERRUPT switch down
and hold. The manual electric pitch trim will not operate
either up or down,

{3) Engage the FD. Then engage the AP, depress the CWS switch,
center the flight controls and then release the CWS switch,
Apply force to the controls to determine if the AP can be
overpowered,

ISSUED: AFRIL 4, 1980 REPORT: VB-1080
REVISED: JUNE 2, 1980 9-49



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

Q)

Disengage the AP and set trim fdr takeoff,
CAUTION (

If autopilot or electric trim fails preflight test,
the FCS master switch should be turned off,
Neither the electric trim nor the autopilot
should be used.

Daily Check (Run prior to first flight of the day)

Q)
2

€)

Check the operation of the pilot’s control wheel switch
functions,

Engage the FD and AP and put in a pitch (UP) command using
the vertical trim switch on the Mode Controlier, Hold the
control celumn to keep it from moving and observe the auto-
trim runs in the nose-up direction after approximately three
seconds delay, Momentarily depress the CWS buttonand then
use the vertical trim switch to input a pitch (DN) command. |
Hold the control column and observe that the autotrim runs in
the nose-down direction after approximately three seconds.
Engage the HDG mode and the AP. Set the HDG bug)'
command a right turn, The control whee! will rotate clock wi
Set the HDG bug to command a left turn, The control whek.,
will rotate counterclockwise.

NOTE

If the autopilot circuit breaker is tripped, the
red “TRIM" failure light on the annunciator
pane! will be disabled and the audible warning
will continuously sound indicating that the
failure light is disabled. In this event the
“PITCH TRIM" circuit breaker should be
pulled and inflight trim accomplished by using
the manual pitch trim wheel,

CAUTION

Operation of the autopilot on the ground may
cause the autotrim to run because of system or
pilot induced forces. Therefore, disengage the (
AP and check that the airplane manual pitch )
trim is in the takeoff position prior to takeoff.
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(h) IN-FLIGHT OPERATION -

)

@

3

Engage Procedure:

After takeoff, clean up aisplane and establish climb, Engage the
the FD maode first, monitor flight controls and engage AP, The
pitch attitude will lock on any attitude up to 15° pitch attitude.

Engaging and holding the CWS switch allows the pilot to
momentarily revert to manual control while retaining his
previous modes, except GA, and conveniently resuming that
profile at his discretion,

Disengage Procedure:

Check the airplane trim by monitoring the command bars
before disengaging the AP, While halding the control wheel
firmly, disengage the system by one of the following methods:
depressing the pilot's AP DISC/TRIM INTERRUPT switch
by operation of the manual electric pitch trim switch; or by the
operation of the engage lever on the Mode Controller. The AP
light on the annunciator pane! will flash at least four timesand
remain off to indicate that the AP is disengaged. To deactivate
the flight director system, depress the FD switch on the Mode
Controller or press the AP DISC/ TRIM INTERRUPT switch
on the pilot’s control wheel.

Flight Director Mode (FD):

The FD mode must be engaged before the AP can be engaged.
The FD mode alone indicates Pitch Attitude Hold and wings
level. The pilot may choose to fly the FDI commands manuatly,
without the AP engaged, by depressing the FD mode switch on
the Mode Controller and selecting any of the other modes he
wishes to follow. When the AP is engaged, the airplane will
automatically follow the FDI commands., The FD may be
disengaged by dcpressmg the FD mode switch on the Mode
Controller at any time the AP is not engaged or by pressing the
AP DISC/TRIM INTERRUPT switch on the pilot’s control
wheel with or'without the AP engaged. FD mode engagement

" is displayed on the annunciator,
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NOTE

The “VERTICAL TRIM” switch, located on (
the mode controlier, may be used to change the

pitch attitude at a rate of one degree per second

(the pitch attitude degrecs legend on the

airplane altitude indicator will not serve to

indicate accurate FD] pitch steermg bar pitch

attitudes in degrees),

(4) Altitude Hold Mode (ALT):

When the ALT swilch on the Mode Controller is pressed, the
FD1 will provide commands for maintaining the pressure
altitude existing at the time the switch is depressed, Forsmooth
operation, engage the ALT at no greater than 500 ft. per minute
climb or descent. The ALT will automatically disengage when
glideslope couples or the GA switch is depressed. ALT hold
may be turned off at any time by depressing the ALT switch.
ALT engagement is displayed on the annunciator panel.

— NOTE — (

The “VERTICAL TRIM™ switch, located on
the mode controller, may be used to change the
altitude up or down at 50010 700 FPM without
disengaging the mode, The new pressure
altitude that exists when the switch is released
will then be held.

(5) Heading Mode (HDG):

Set the heading bug to the desired heading on the PN], depress
the HDG switch on the Mode Controller and HDG will be
displayed on the annunciator panel. The airplane FDI and/or
AP will command a turn to the heading selected and hold. The
pilot may then choose any new heading by merely setting the
bug on a new heading. The airplane FDI1 and /or AP will auto-
matically command a turn in the direction of the new setting.
To disengage the HDG Mode, depress the HDG switch on the
Mode Controller and observe the HDG light goes out on the
annunciator, The HDG mode will automatically disengag”

when APPR or NAY CPLD is achicved. \
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(6) Navigation Mode (NAV):
_ The Navigation mode may be selected by tuning the NAV
\ receiver to the desired frequency, setting the CDIto the desired
J radial and depressing the NAYV switch onthe Mode Controller,
The annunciator will indicate NAY ARM until reaching the
proper point to start a turn to the sclected course, unless the
NAY switch is engaged with wings level and a centered needle
on the CDI, Then the mode wit! go directly to NAV CPLD as
displayed on the annunciator panel, The system can intercept
at any angle up 1o 90° and will always turn toward the course
pointer. If a condition requiring a capture exists at mode
engagement, the pilot is required to set up an intercept angle
using either HDG or FD mode, NAV may be disengaged by
depressing the NAYV switch or by engaging HDG when NAY
CPLD or by engaging APPR when in NAV CPLD/ARM.

CAUTION

The *“NAV" mode of operation will continue to
provide airplane cosnmands and/or control
without a valid VOR /LOC signal (NAV flagin
view). Also erroneous navigation information
may result from comm radio interference with
the NAYV radio. This erroneous information
may cause premature NAV captures as well as
erroneous steering information. Should this
oceur re-select HDG mode and then re-select
NAV mode.

{7) Approach Mode (APPR):

The Approach mode may be selected by tuning the NAV
receiver to the desired YOR or LOC frequency, setting the CDI
to the desired radial or inbound course and depressing the
APPR switch on the Mode Controller. The annunciator will
indicate APPR ARM until reaching the point to start a turnon
to the selected course unless the APPR switch is engaged with
the wings level and there is a centered needle on the CDI. Inthat
situation, the mode will go directly to APPR CPLD as dis-
played on the annunciator panel,
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@®)

)

The system can inlercept at any angle up to 90° and wili always
turn toward the course pointer. Sec approach procedure P"
more detail. APPR mode cnn be discngaged by depressing t.
APPR or NAYV switch on the Mode Controller, by depressing
the GA swilch on the engine throttle eontrol, or by engaging
HDG when in APPR CPLD. The annunciator panel indicates
the status of the approach mode.

CAUTION

The “APPR” mode of operation will continue
to provide airplane contmands and/ or control
without a valid VOR/LOC signal (NAV Nagin
view). Also crroncous navigation information
may result from comm radio interfcrence with
the NAYV radio. This crroneous information
may cause prematurc APPR captures as welt as
erroneous steering information. Should this
occur re-select HDG modce and then re-sclect
APPR mode.

Back Course Mode (BC): (
For BC operation, proceed as for normal approach mode, but
engage BC after selecting APPR. The BC switch rcverses the
signals in the computer and cannot be engaged without a LOC |
frequency selected. BC status is indicated on the annunciator
panel. BC modc can be discngaged by depressing either the BC,
APPR or GA Switches, or by selccting other than a LOC
frequency on the NAY recciver.

Vertical Trim Switch (TRIM UP/DN):

Operation of the vertical trim switch on the Mode Coniroller
provides a convenient means of changing the altitude when in
ALT hold modt or pitch attitude when in pitch attitude
hold mode without disengaging the mode,

(10) Go-Around Mode (GA):

The GA mode may be engaged at any time by depressing the
GA switeh on_the enginc throttle. GA will illuminate on the
annunciator panel indicating mode status, The GA mo(
provides a [ixed pitch up angle indication on the FDI, The Al
il engaged, will disengage. GA will cancel all other vertical
modcs as wll as APPR or NAV CPLD.
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(i) VOR PROCEDURES

()

(1
()

)

O

&)

Tune NAY receiver to appropriate frequency.

Set a desired Heading with the HDG bug to intercept the radial
and engage HDG and AP (maximum recommended intercept
angle is 90°), ’

Select the desired radial and engage NAV, The FCS will remain
on HDG as indicated on the annunciator panel and in ARM on
the NAV mode, When the airplane intercepts the beam, the
system will automatically couple and track in NAV mode and
indicate CPLD on the annunciator panel.

A new course may be selected over the VOR station when
operating in the NAV mode, by selecting a new radial when the
To-From indication changes.

NOTE

For large course changes (£0° or more) recom-
mended procedure is to revert from NAV
CPLD to HDG mode, Then reselect NAY and
intercept new radial after leaving the VOR cone
area,

For VOR approach, see approach procedure,

APPROACH PROCEDURES

(H
2
(3)

@
(5)

()

Tune ILS or YOR,

Set CDI to front course,

Set Heading Bug and engage HDG to intercept selected CDI
course at any angle (maximum recommended intercept angle
is 90°).

Engage APPR and note APPR ARM on the annunciator
panel,

When airplane approaches the selected CD1 course, APPR will
couple, HDG will decouple, the FDI and/or AP will give
commands to track LOC or VOR, and CPLD will illuminate
on the annunciator panel,

When the glideslope beam is intercepted, the glideslope will
couple automatically and indicate GS on the annunciator
panel, If ALT was engaged prior tointercepting the glideslope,
it will automatically disengage when GS couples. FDI and/or
AP will now provide commands to track LOC and GS. Adjust
throttle to control speed on descent, Set HDG bug for missed
approach but do not engage HDG. '
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inhibited,

NOTE

Should the “GA” mode be inadvertently (
selected during “APPR"™ mode operation,
cancel the “GA” mode (press CWS) priortore-
selection of the “APPR" mode, It may be
necessary to use some combination of vertical
trim and power to re-center the glideslope for
“GS” coupling. Failure to follow this
procedure will result in the “GS” mode being

NOTE

Operation of the marker test function after
approach coupted will reduce the flight control
system gains. If this should oceur, the approach
mode should be recycled.

(k) GO AROUND PROCEDURE

®

Depress the Go Around (GA) switch and perform missed approach
procedure as per Airplane Flight Manual. The AP will dlsengar
and the FDI will commangd a 10° climb attitude. When estabhsh
in climb attitude, the AP may be re-engaged and the APPR MODL
may be sclected for a straight away missed approach or HDG may
be selected to turn 1o the missed approach heading.

BACK COURSE PROCEDURE

Same as front course except that BC is engaged after APPR is
engaged and the airplane must be set for descent manually by
holding the vertical trim switch DN on the mode controller if in
Alt Hold or by establishing the desired PAH using CWS or vertical
trim switch,

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement,
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SUPPLEMENT 8§
CENTURY 21 AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Century 21 Autopilot is installed in accordance
with STC 3362SW-D. The inflormation contained within this supplement is
to be used in conjunction with the complcte handbook,

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at all times when the optional
Century 21 Autopilot is installed.

'ECTION 2 - LIMITATIONS

(a) Maximum airspeed for autopilot operation is 175 KIAS.
{b) Autopilot OFF during takeoff and landing.

SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT
In the event of an autopilot malfunction, or anytime the autopilot is
not performing as commanded, do not attempt to identify the
problem. Regain control of the aircralt by overpowering and
immediately disconnecting the autopilot by depressing the AP
ON-OFF switch on the programmer OFF.

Do not operate until the system [lailure has been identified and
corrected,
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(1) Altitude Loss During Malfunction:

a,

An autopilot malfunction during climb, cruise or deser
with a 3 second delay in recovery initiation could resull
as much as 60° of bank and 300’ altitude loss, Maximum
altitude loss was recorded at 175 K1AS during descent.
An autopilot malfunction during an approach with a 1
second delay in recovery initiation could result in as mueh
as |18° bank and 60’ altitude loss, Maximum altitude loss
measured in approach configuration, gecar down, and
operating either coupled or uncoupled.

(b) COMPASS SYSTEM
(1) Emergency Operation with Optional NSD 360A (HS1) Slaved
and/or Non-Slaved;

NSD 360A

a,

Appearance of HDG Flag:

1. Check air supply gauge (vac or pressure) for adequate
air supply (4 in, Hg, min.).

2, Check compass circuit breaker,

3. Observe display for proper operation. :

To disable hcading card - pull circuit breaker and t

magnetic compass for directional data,

NOTE

I heading card is not operational, autopilot
should not be used.

c.

d.

With card disabled VOR/Localizer and Glide Slope
displays are still functional; use card set to rotate card to
aircraft heading for correct picture,

Slaving Fatlure - (i.c. failure to sclf correct for gyro drift):
. Check gyro slaving switch is set to No. | position (if
equipped with Slave No. I-No. 2 switch) or *Slaved”
position when equipped with Slaved and Frce Gyro
Mode Switch,

Check for HDG Flag,

Check compass circuit breaker,

Resct heading card while observing slaving meter.(-

Rl
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NOTE

( ) Dead slaving meter needle oraneedle disptaced
fully one direction indicates a slaving system
failure,

5. Select slaving amplifier No. 2, if equipped.
" 6. Reset heading card while checking slaving meter, If
proper slaving indication is not obtained, switch to free
gyro mode and periodically set eard as an unslaved

gyro.
NOTE

In the localizer mode, the “TO-FROM "arrows
may remain out of view, depending upon the
design of the NAV converter used in the instal-
lation .

~ SECTION 4 - NORMAL PROCEDURES

( " Refer to Edo-Aire Mitchell Century 21 Autopilot Operator's Manual,
P{N 685805, dated 1-79 for Autopilot Description and Normal operating
Procedures.

(a) PREFLIGHT PROCEDURES
NOTE

During system functional check the system
must be provided adequate D.C, voltage (12.0
VDC min,) and instrument air (4,2 in. Hg.
min.). 1t is recommeneded that the engine be
operated to provide the necessary power and
that the aircraft be positioned in a level
atltitude, during the functional check.
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(b

()

)

AUTOPILOT WITH STANDARD D.G.

(1) Engage autopitot,

(2) Control wheel movement should correspond to HI
command input.

(3} Grasp control wheel and override roll servo actuator to assure
override capability.

(4) With HDG bug centered select NAV or APPR mode and note
control wheel movement toward VOR needle offset.

(5) Select REV mode and note control wheel movemcnt opposite
VOR needlc offset,

(6) Disengage autopilot.

(7) Check aileron controls through full travel to assure complete
autopilot disengagement,

AUTOPILOT WITH COMPASS SYSTEM (NSD 360A)

(For other compass systems, refer to appropriate manufacturer’s

instructions)

(1) Check slaving switch in slave or slave | or 2 position, as
appropriate. (Slaving systems with R.M.I. output provide only
slave and frce gyro positions.)

(2} Rotate card to center slaving meter - check HDG displaye
with magnetic compass HDG,

(3) Perform standard YOR recelver check, '

(4) Perform Steps (1) - (7) in Section 4 item (b) except in Steps (4)
and (5} substitute course arrow for HDG bug when cheeking
conirol wheel movement in relation to L/ R needie. HDG bugis
inoperative with NAV, APPR, or REV mode selected,

IN-FLIGHT PROCEDURE

{1) Trim aircraft for existing flight condition (all axes),

(2) Rotate heading bug to desired heading, Engage autopilot.

{3) During maneuvering flight - control aircraft through use of the
HDG bug, (HDG mode)

(4} For navigation opcrations select modes as required by the
operation being conducted and in accordance with the mode
description provided in the Century 21 Qperator's Manual.

SECTION 5 - PERFORMANCE
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SUPPLEMENT 9

CENTURY 41 AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Century 41 Autopilot Model AK865 or Century
4] Flight Director Autopilot Mode AKB65FD is installed in accordance
with STC 3361SW. The information conlained within this supplement is to
. be used in conjunction with the complete handbook,

This supplement has been “FAA Approved” as a permanent part of this
handbook and must remain in this handbook at ali times when the optional
Century 41 Autopilot or the Century 41 Flight Director Autopilot is
installed.

I
SECTION 2 - LIMITATIONS

(a) Autopilot use prohibited above 175 KIAS.

(b) Autopilot OFF during takeoff and landing.

{¢) Required Placard, P/N 13A990-1 stating “Conduct trim check
prior to first flight of day - (See A.F.M.)" to beinstalled in clear view
of pilot.

(d) Autopilot coupled Go-Around maneuvers prohibited [See Section
4 item (a)].

{e)} Category I operations only,

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
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SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT _
In the event of an autopilot malfunction, or anytime the autopiloy 1»
not performing as commanded, do not attempt to identify the
problem system. Regain control by overpowering and immediately
disconnecting the autopilot. This will disable both the autotrim
system and the autopilot system. 1f the malfunction was in the auto-
trim system, there may be residual contro! wheel force after the
system is OFF. Be prcparced for any residual trim force and retrim,
as nccessary, using the aireraft’s primary trim control system.

(D

(2

3

NOTE

Do not overpower autopilot in pitch for more
than approximatcly 3 scconds as the autotrim
system will cause an increase in pitch over-
power lorces,

Autopilot may be disconnected by:

a. Depressing “AP OFF" bar on pilot's trim switch.

b. Depressing the AP ON-OFF switch on the programn/ :

¢. Depressing master disconnect switch on pilot’s conti..
whecl.

Autotrim may be disconnected by:

8. Depressing the autopilot ON-OFF switch - OFF,

b, Placing the autotrim master switch - OFF.

¢, Depressing master disconnect switch on pilot’s control
wheel,

After the failed system has been identified, pull the system

circuit breakcr and do not operate until the system has bcen

corrected,

Altitude Loss During Mallunction:

a. An autopilot malfunction during climb or cruise with a 3
second delay in recovery initiation could result in as much
as 60° bank and 450’ altitude loss. Maximum altitude loss
mcasured at 175 KIAS during descent.

b. An autopiloi malfunction during an approach with a |
sccond delay in recovery initiation could result in as much
as 18° bank and 80’ altitude loss. Maximum altitude lo--
measured in approach conliguration, gear down, a(
operating either coupled or uncoupled. K
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(b) COMPASS SYSTEM
(1) Emergency Operation With Optional NSD 360A (HSI) Slaved
( ] and/or Non-Slaved:;

NSD 360A
a. Appearance of HDG Flag:
I.  Check air supply gauge (vac or pressure) lor adequate
air supply (4 in. Hg. min.).
2. Check compass circuit breaker,
3. Observe display for proper operation.
b. To disable heading card - pull circuit breaker and usec
magnetic compass for directional data.

NOTE

Il heading card is not operational, autopilot
should not be used.

¢. With card disabled VOR/Localizer and Glide Slope
* displays are still functional; use card set to rotate card to
aireraft heading lor correct picture,

( d. Slaving Failure (i.c. [ailure to self correct lor gyro drifiy:
‘ I, Check gyro slaving switch is set to No, | position (il
equipped with Slave No. | - No. 2switch) or "Slaved”
position when equipped with Slaved and Free Gyro
Mode Switch,

Check for HDG Flag.
Check compass circuit breaker.
" Reset heading card while observing slaving meter.

B

NOTE

Dead slaving meter necdle or a needle displaced
fully one direction indicates a slaving system
lailure.

5. Select slaving amplifier No. 2, il equipped. Il not
equipped, proceed with No. 7.

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
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6. Resct heading card while checking slaving meter. 1f
proper slaving indication is not obtained. .

7. Switch to frec gyro mode and periodically set car(
an unslaved gyro.

NOTE

In the localizer mode, the “TO-FROM" arrows
may remain out of view, depending upon the
design of the NAV converter used in the
installation,

SECTION 4 - NORMAL PROCEDURES
(a) NORMAL OPERATING PROCEDURES
NOTE

This autopilot is equipped with an A/P *OFF”

warning horn that will sound for ,
approximately 4 seconds anytime the autopilot (
is disengaged, This will be accompanied by an ‘
“AfP" messsage flash on the autopilot remote
annunciator for approximately 5 seconds,

The horn may be silenced before the 4 second time limit is up by:
(1) Pressing “T" bar atop command trim switch,

(2) Pressing Autopitot/ Trim Master Disconnect Switch.

{3} Or by re-engaging the autopilot,

NOTE

If this autopilot is equipped with a Flight
Director stecring horizon the F/D must be
switched on beforc the autopilot may be
cngaged. Any autopilot mode may be pre-
selected and will be retained upon autopilot
engagement,
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CAUTIONS

Flight Director Autopilot versions only are
equipped with a remote go-around switch.
When G/ A mode is selected the AUTOPILOT
WILL DISCONNECT and warning horn will
sound, Pilot may use Flight Director steering
for missed approach guidance and after aircraft
is stabilized in a proper climb with gear and
flaps up autopilot may be re-engaged and will
retain G/A mode, Autopilot only versions do
not have a G/A switch.

To avoid inadvertent or false glideslope
captures while operating on the localizer use
NAYV mode instead of APR mode.

Refer to Edo-Aire Mitchell Century 41
Operator’s Manual, P/N 688803, dated 1-79
for additional System Description and Normal
Operating Procedures,

(b} PREFLIGHT PROCEDURES

NOTE

During system functional check the system
must be provided adequate D.C. voltage (12.0
VDC min.) and instrument air (4.2 in. Hg.
min.), It is recommended that the engine be
operated to provide the necessary power and
that the aircraft be positioned in a level
attitude, during the functional check.

(1) AUTOPILOT (F/D Switch ON if F/D Equipped)

a.

b.

switch ON.

Engage autopilot by pushing programmer OFF - ON
Rotate D.G. HDG bug left then right and verify that

control wheel movement corresponds to HDG command

input,

Press pitch modifier button first up then down and note

that pitch control follows pitch command input, Autotrim
should follow pitch command input after approximately

three second delay.
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(©

d. Grasp control wheel and override roll and pitch servo
actuators to assurc override capability.

e. Hold control yoke and discngage autopilot by activa(
the control wheel trim switch, '

f. Check controls through full travel in roil and pitch to
assure complelc autopilot disengagement.

g. Retrim aircraft for takcolf.

TRIM SYSTEM
The autopilot is provided with an electric elevator trim system
having two inodcs of operation. When the autopitot is engaged and

" the trim master switch is ON, automatic clectric trim (autotrim) is

provided, When the autopilot is disengaged, command electric
elevalor trim is availuble by use of the control whecl switch provided
or by use of the primary trim control wheel, The electric efcvator
trim sysiem has been designed to withstand any type of single
failure, either mechanical or eclectrical, without uncontrolled
operation resulting, The automated system scil test circuit
provided, in conjunetion with a functional check, described below,
will uncover intcrnal failurcs that otherwise could remain
undctected and thus compromise the fail-safe properties of the
system. Proper operation of the systcm is, therefore, predicated’
conducting the lfollowing preflight check before the first fligh
each day. If the trim system fails any portion of this test, turn the
autotrim switch OFF and pull the autotrim circuit breaker, until the
system is corrected.

The command electric trim switch on the left portion of the pilot’s

control wheel has two functions:

(1) When the top bar (AP OFF) is pressed, it disconnects thc
autopilot.

(2) When the lop bar is pressed and the rocker is moved forward,
nose down trim will occur; when moved aft, nosc up trim will
occur,

Command Trim - Before the First Flight of Each Day

(I} Trim master switch - ON.

(2) Verify normal trim UP and DOWN operation with control
whecl switch,

. (3) Press - center bar only - then relcase center bar.,

(4) Push rocker lore and aft - only, Trim should not operate v\
either separate aclion,
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Any lailure of the preceding operations indicates that a failurc exists
in the system and the Command Trim shall not be operated until the

failure has been identificd and corrected,

Autotrim - Before the First Flight of Each Day

(1) Check trim master switch ON, autopilot OFF.,

(2) Press and hold TEST pushbutton on Mode Annunciator,
Verify the following sequence, (Each sequence will last
approximaiely two seconds);

a, All annunciations light with FAIL and AP flashing,

b. Autotrim flashes, goes steady, then flashes.

c. All lights go steady.

d. After three to five seconds, AUTOTRIM and FAILL flash
continually,

(3) With TEST button on the Mode Annunciator stitl depressed,
verily Trim will not operate in either direction with the Control
Wheel Switch,

(4) Rclease TEST pushbutton, All lights except HDG and ATT
shall extinguish,

Any deviation from the above sequence indicates that a failure

exists in cither the primary system or in the monitor circuits. The

autopilot and trim system shall not be operated until the failure has
been identified and corrected.
CAUTION
Recheck trim  position prior to initiating
takeolf. .
(d) FLIGHT DIRECTOR

{1} Check circuit breaker - IN,

{2) Flight director switch on steering horizon - ON. (Adjacent to
instrument on single cue horizon, il installed)

(3) Pitch modifier DN-UP - check pitch steering indicator moves
appropriately.

(4) HDG bug RT-LT - check roll sicering indicator moves
appropriately,
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()

)

(8)

COMPASS SYSTEM (NSD 160A)

For other compass systems, refer to appropriate manufacturer’

instructions)

{I) Check slaving switch in slave or slave 1 or 2 position, us
appropriate. (Slaving systems with R.M.1, output provide only
slave and free gyro positions,)

{2) Rotate card to center slaving meter - check HDG displayed
with magentic compass HDG.

(3) Perform standard VOR receiver check,

(4) NAV-APPR - Engage NAV or APPR mode switch and
observe steering bar indicates turn torward the VOR needle,

NOTE

If the Omni Bearing Selector is more than 45°
from the aircraft heading, the flight director
steering bar will only indicate a turntoward the
omni bearing.

IN-FLIGHT PROCEDURE - FLIGHT DIRECTOR

(1) Century 4l circuit breaker - IN, Flight director switch - ON

(2) Adjust HDG bug to aircraft heading and select desired pti
attitude by activation of the CWS (Pitch Synch) switch or ti..
modifier switch,

(3} Maneuver aircraft manually to satisfy the commands
presented. Select other modes as desired; refer to Century 41
Operator's Manual for mode description,

IN-FLIGHT PROCEDURE - AUTOPILOT/FLIGHT
DIRECTOR AUTOPILOT

- {1} Flight director switch - ON, if F/D equipped. Rotate heading

bug to desired heading,

(2) Trim aircraft for existing flight condition (al! axes). Engage
autopilot.

(3) During maneuvering flight-control aircraft through use of the
HDG bug and the pitch medifier. (HDG-ATT mode) (For use
of pitch synch switch see Operator’s Manual,)

(4) For navigation operations select modes as required by the
operation being conducted and in accordance with the mode
description provided in Operator's Manual. For specifi~
instructions relating to coupled instrument approa
operations, refer to Special Operations and Informatio.
Section 4 item (i),
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(h) IN-FLIGHT PROCEDURE - COMMAND/AUTOTRIM
SYSTEM

0

(1)
()

(3)

Trim master switch - ON.

When the autopifot is engaged, pttch trim is accomplished and
maintained automatically.

With the autopilot OFF, command trim is obtained by pressing
and rocking the combination TRIM-AP disconnect bar on the
pilot's control whee! trim switch.

SPECIAL OPERATIONS AND INFORMATION

(1)

(2)

Altitude Hold Operation:

For best results, reduce rate of climb or descent to 1000 FPM
before engaging altitude hold mode.

Instrument Approach Operations:

Initial and/or intermediate approach segments should be
conducted between 95-110 KIAS with the flaps extended as
desired. Upon intercepting the glide path or when passing the
final approach fix (FAF) immediately lower the landing gear
and reduce the power for approximately 80-95 KIAS on the
final approach segment, Adjust power as neccssary during
remainder of approach to maintain correct airspeed. Monitor
course guidance information (raw data) throughout the
approach. All power changes should be of small magnitude
and smoothly applied for best tracking performance. Do nol
change atreraft configuration during approach while autopilot
is engaged. For approaches without glide path coupling, adjust
pitch attitude in conjunction with power to maintain desired
airspeed and descent rate.

NOTE

Flight dircctor or autopilot will not decouple
from the GS or localizer in the event of radio
failure. However, warnings will flash in the
mode appropriate to the failure. Monitor
course guidance raw data during the approach
to assure signal quality.

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
REVISED: AUGUST 28, 1981 9-69



SECTION 9 _
SUPPLEMENTS PA-32R-301, SARATOGA SP ‘

PIPER AIRCRAFT CORPORATION

(3) Instrument Approach Go-Around Maneuver (Flight Director
Version Only):

a.

b.
c.

d.

SECTION §

Select' GA mode at the remote GA switch, Autopilot (
disconnect and warning horn will sound.

Add takeoff power, or power as desired,

Check the correct attitude and that a positive rate of climb
is indicated, then raise gear and Naps.

Pilot may hand fly aircraft with reference to flight director
steering information,

After aircraft is cstablished in climb, gear and Naps up,
autopilot may be re-engaged by pushing *ON* button on
console if flight director steering is switched on.

Set desired HDG and reselect HDG mode for lateral
maneuvering.

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement,
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SUPPLEMENT 10
KNS 80 NAVIGATION SYSTEM

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional KNS 80 Navigation System is installed, The
information contained within this supplement is to be used in conjunction
with the complete handbook,

This supplement has been “FAA Approved”asa permanent part of this
handbook and must remain in this handbook at all times when the optional
KNS 80 Navigation System is installed,

SECTION 2 - LIMITATIONS
~ No changes to the basic limitations provided by Section 2 of this Pilot's
Operating Handbook are necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement,
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SECTION 4 - NORMAL PROCEDURES

{n)

(®)

KNS 80 OPERATION (
The KNS 80 can be operated in any onc of 3 basic modes: {a) VOR,
(b) RNAV, or (c) ILS. To changc from one mode to another, the
appropriate push button switch is pressed, except that the ILS mode
is cntered automatlcally whenever an ILS frequency ischanneledin
the USE waypoint. The display will annunciate the mode by lighting
a message above the pushbutton. In addition to the standard VOR
and RNAV enroute (RNV ENR) modes, the KNS 80 has a constant
course width or parallel YVOR mode (VOR PAR) and an RNAYV
approach mode (RNV APR). To place the unit in either of these
secondary modes the VOR pushbutton or the RNAV pushbutton,
as the case may be, is pushed a second time. Repetitive pushing of
the VOR button will cause the system to aliernate betweenthe VOR
and VOR PAR modcs, while repetitive pushing of the RNAV
button causes the systcm to alternate between RNV LNR and RNV
APR modes,

CONTROLS

(1Y YOR BUTTON
Momentary pushbutton, (
When pushed while system is in either RNV mode causes
system to go to VOR mode, Otherwise the button causes system
to toggle between VOR and VOR PAR modes,

(2) RNAV BUTTON
Momentary pushbutton,
When pushed while system is in either VOR mode causes
system to go to RNV ENR mode. Otherwise the button causes
system to toggle between RNY ENR and RNV APR modes.

(3) HOLD BUTTON
Two posmon pushbutlon
When in depressed position, inhibits DME from channeling to
a new station when the VOR frequency is changed, Pushing the
button again releases the button and channels the DME to the
station paired with the VOR station,

(4) USE BUTTON
Momentary pushbutton,
Causes active waypoint to take on same value as displayed
waypoint and data display to go to FRQ mode.
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(3)

©

M

®)

DSP BUTTON

Momentary pushbutton,

Causes displayed waypoint increment by | and data display to
go to frequency mode,

DATA BUTTON

Momentary pushbutton.

Causes waypoint data display to change from FRQ to RAD to
DST and back to FRQ,

OFF/PULL ID CONTROL

a. Rotate counterclockwise to switch off power to the
KNS 80,

b. Rotate clockwise to increase audio level,

¢. Pull switch out to hear VOR ldent,

DATA INPUT CONTROL
Dual concentric knobs, Center knob has “in" and *“out”
positions,
a. Freguency Data
Outer knob varies 1 MHz digit.
A carryover occurs from the units to tens paosition,
Rollover occurs from 117 to 108, or vice versa.
Center knob varies frequency in .05 MHz steps regardless
of whether the switch is in its “in” or “out” position.

b. Radial Data
Outer knob varies 10 degree digit.
A carryover occurs from tens to hundreds position,
A rollover to zero occurs at 360 degrees.
Center knob “in" position varies | degree digit.
Center knob “out” position varies 0.1 degree digit.

c. Distance Data
Outer knob varies 10 NM digit.
A carryover occurs from the tens to hundreds place.
A rollover to zero occurs at 200 NM,
Center knob “in" position varies | NM digit.
Center knob “out” position varies 0.1 NM digit,

( ; (9) COURSE SELECT KNOB
. Located in CDI unit.
Selects desired course through the VOR ground station or
waypoint,
ISSUED; OCTOBER 6, 1980 REPORT: YB-1080
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SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of t(_
Pilot’s Operating Handbook are necessary for this supplement.
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SUPPLEMENT 11
ANS 351 AREA NAYIGATION COMPUTER

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional ANS 35! Area Navigation Computer is
installed. The information contained within this supplement is to be used in
conjunction with this complete handbook.

This supplement has been “FAA Approved”as a permanent part of this
handbook and must remain in this handbook at all times when the optionat
ANS 351 Area Navigation Computer is installed.

SECTION 1 - LIMITATIONS

No changes to the basic limitations provided by Section 2 of this Pilat’s

Operating Handbook are necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: OCTOBER 6, 1980 REPORT: YB-1080
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SECTION 4 - NORMAL PROCEDURES

AMBIENT LIQHT SENSOR DISTANCE (
WAYPOINT ‘
i RADIAL
ENR/APPR NUMBER /
7@ 7 - =
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twn © aren | ¥ = o P I Y P
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) e
% 381050
\gj \ { \__Co iy AY I R,
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MODE RETURN AADIAL DIBTANCE
CONTROL BUTTON SELECTOR BELECTOR
WAYPOINT UsE CHECK
SELECTOR BUTTON BUTTON

ANS 351 AREA NAYIGATION COMPUTER,
CONTROLS AND INDICATORS (

(a) CONTROLS

CONTROL OR
INDICATOR

FUNCTION

Mode Control

Waypoint Selector

Return Butlon

Selects ENR (enroutc) or APPR (approach)
modcs of operation, In the enroute mode, CDI
deviation is 1 mile/dot, 5 miles full scale. In
approach, CDI deflection is 1/4 mile/dot, 1-1/4

. miles full scale,

Scquence display waypoints from ! through 8.
Winking waypoint number indicates inaclive
waypoints; steadily on waypoint number
indicates active waypoint.

Depressing RTN (return) button returns the
display to the activc waypoint when an inactj
waypoint is currently being displayed. L
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CONTROL OR FUNCTION
INDICATOR

Use Button

Radial Selector

Distance Selector

Check Button

Ambient Light
Sensor

Depressing the USE button converts the way-
point being displayed into the active waypoint.

Two concentric knobs set radial information
into the display. Knobs control information as
follows:
Large knob: Changes display in 10-degree
“increments,

Small knob pushed in; Changes display in
I-degree increments.

Small knob pulled out: changes display in 0.1-
degree increments.

Two concentric knobs set distance information
in nautical miles into the display. Knobs control
information as follows:
Large knob; Changes display in }0-mile
increments.

Small knob pushed in: Changes display in 1-
mile increments.

Small knob pulled out; Changesdisplayin0.1-
mile divisions from (0.0 through 100 miles.
Beyond 100 nmi, changes display in l-mile
increments,

Depressing CHK (check) button causes DME

. and bearing indicators to display raw distance

and bearing information, RNAV computation,
CDI deviation, to/from display, and awtopilot
tracking of RNAV path remains unaffected, The
check button is spring-loaded to prevent
permanent actuation,

Automatically adjusts display lighting intensity
as a function of cockpit ambicnt light.

ISSUED: OCTOBER 6, 1930 REPORT: Y¥B-1080

9-71



SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

(h

€3

{(b) AREA NAVIGATION WAYPOINT PROGRAMMING

Presetting of Waypoint On Ground

Waypoints arc entered aflter engine starl, since the waypo

information will probably be lost durmg the low- voltabv

condition occurring during engine cranking, Waypoint data
should always be written in flight planning form to lacilitate
checking later in flight. When power is first applied to the

ANS 351 and the system is in the RNAV mode, waypoint

nuntber | will be active, (waypoint number not blinking) and

waypoint bearing and distance preset 1o zero will appear,

a.  Waypoint number I coordinates are set into the ANS 351
using concentric knobs under bearing and distancc display
ficlds.

b. The waypoint scicction knob is then rotated to sclect way-
point number 2. Note that the waypoint number is
blinking, indicating that the waypoint is at this point
inactive. Waypoint number 2 bearing and distance defini-
tions are then sct into the ANS 351,

¢. Setup the rest of the desired waypoints as described above,

d. Press the RTN (return} pushbutton to display the active

waypaoint, _
Changing Waypoints In Flight (
To change a waypoint in [light, rotate the waypoint selector
until the desircd waypoint number and coordinates are
displayed on the ANS 351,
a. Verifly that the waypoint definition is corrcct by comparing
the display with the flight plan.
b. Uncouple the autopilot il tracking RNAYV deviation,
c. Select the desired reference facility frequency on the
assoclated NAYV recciver,
d. Depress the USE pushbuiton and note that the waypoint
identilication number stops winking,
Sclect the desired course on OBS,
Recouple the aulopitot after deviation and distance-to-
waypoint indications have stabilized,

-0

SECTION § - PERFORMANCE

~No changes to the basic performance provided by Section 5 of GT(
Pilot’s Operating Handbook arc neccssary for this supplement.
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SUPPLEMENT 12
RCA WEATHERSCOUT WEATHER RADAR SYSTEM

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional RCA WeatherScout Weather Radar System is
installed. The information contained within this supplement is to be used in
conjunction with the complete handbook,

This supplement has been “FAA Approved™ as a permanent part of this
handbook and must remain in this handbook at all times when the optional
RCA WeatherScout Weather Radar System is installed.

(’ STION 2 - LIMITATIONS

No changes to the basic limitations provided by Section 2 of this Pilot’s
Operating Handbook are necessary for this supplement,

SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures by Section 3 of this
Pilot’s Operating Handbook are necessary for this supplement,

ISSUED; OCTOBER ¢, 1980 REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES

(a) SYSTEM CONTROLS (

O

INDICATOR CONTROLS AND DISPLAY FEATURES

(I} OFF On/OIT Tunction: Tull CCW rotation of
INTensity contro! places system in OFF
condition,

(2) INT Rotary control used to regulate bright-
ness (ENTensity) of display.

‘ (3) TILT Rotary continl used to adjust antenna

clevation position. Control indexes
increments of tilt [rom 0 1o 12 degrees up

down.
(4) RANGE Rotary switch used (o select ane of lour
12730/ 60/90 ranges.
or
12/30/60/ 120
REPORT: VB-1080 [SSUED: OCTORER 6, 1980
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(5) CYC Pushbutlon switch used to select cyclical
contour mode. Data is presented alter-

) nately as normal for (.5 scconds, then

contoured for 0.5 seconds., Pressing
switch a second time restores normal or
WX mode.

(6) Range Ficld Maximum selecied range is displayed.
Maximum range is always displayed
when indicator is in on-condition.

{7) Test Field Test biock displays three illumination
levels.

(8) Range Mark Individual labef dlsplayed for cach range
ldentifier mark.

{(9) Mode Field Operaling mode is displayed as WX or
CYC.

When system is first turned on, WAIT is
displayed until system times out (30-40
seconds).

(b) PRELIMINARY CONTROL SETTINGS
Place the Indicator eontrols in the following positions belore
applying power from the aircraflt electrical system:

INTensity control............. Fully counterclockwise, in OFF
TILT control. . .vviniiii it iiinninrnsn « Fully upward
RANGE switch.......... .. iiiiiivinnns ... 12 nautical miles

(¢) OPERATIONAI. CONTROL SETTINGS

(1) Rotate INTensity controt clockwise to bring system into ON
condition.

(2) Note that WAIT is displayed during warm-up period of 30-40
seconds,

(3) When WX is displayed, rotate INTensity control clockwisc
until display brightncss is at desired level.

(4) Set RANGE switch to desired range,

(5) Adjust TILT control for desired {orward scan arca.

ISSUED: OCTOBER 6, 1580 REPORT: VB-;DSll]
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(d) PRECAUTIONS
If the radar is to be operated while the aircraft is on the grov”
(1) Direct nose of aircralt such that antenna scan sector is fre.
large metallic objects (hangars, other aircralt) for a distance of
100 yards (90 meters), and tilt antenna fully upward.

WARNING

Do not operatc the radar during refucling
aperations or in the vicinity of trucks of
econtainers accommodating flammables or
cxplasives; do not allow personnel within 15
feet of area being scanned by antenna when
sysiem is transmitting.

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of the Pilot’s
Operating Handbook are nccessary for this supplement,
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SUPPLEMENT 13

PIPER CONTROL WHEEL CLOCK INSTALLATION

SECTION I - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional Piper Control Wheel Clocek is installed, The
information contained within this supplement is to be used in conjunction
with the complete handbook.

This supplement has been “FAA Approved™as a permancent part of this
handbook and must remain in this handbook at alf times when the optional
Piper Control Wheel Clock is instalied.

( “%CTION 2 - LIMITATIONS
!
" No changes to the basic limitations provided by Section 2 of this Pilot’s
Operating Handbook are necessary for this supplement.
SECTION 3 - EMERGENCY PROCEDURES

No changes fo trhe basic Emcrgency Procedures provided by Scction 3 of
this Pilot’s Operating Handbook are necessary for this supplement,
SECTION 4 - NORMAL PROCEDURES

{a) SETTING

While in the CLOCK mode, the time and the date can be set by the
operation of the RST huuon

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
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(b) DATE SETTING
Pressing the RST button once will cause the date to appear with”
month flashing. Pressing the ST-SP button will advance the ma
at one per sccond, or al onc per push, until the right month appears.

Pressing the RST button once again will cause the date to flash, and
it can be sct in a similar manner,

(¢} TIME SETTING
The RST bution must now be pressed 1wo times to cause the hours
digits 1o Aash, The correct hour can be set in as described above,

Pressing the RST button once again will now causc the minutces
digits to flash. The minutes should be sct to the next minute to conme
up at zero seconds time mark, The RST button is pressed once more
to hold the time displayed, At the time mark, the ST-SP button
is pressed moementarily to begin the time counting at the exact
second.

Il the minutes arc not advanced when they arc Hashing in the set
made, pressing the RST button will return the clock to the no{/
lunckecpmg mode without altering the minutes timing. This fea,

is uselui whea changing time zones, when only the hours are to ve
changed,

{d) AUTOMATIC DATE ADVANCE
The ealendar function will automatically advance the date correetly
according 1o the four year perpetual calendar, One day must be
added manually on Feb, 29 on leap year. The datc advances
corvectly at midnight cach day.

(¢} DISPLAY TEST

Pressing both the RST and ST-SP buttons at the same time will
result in a display test function,

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Scction 5 of this
Pilot’s Operating Handbook arc neeessary for this supplement, (
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROYED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. {4
FOR
KING KAP/KFC 150 SERIES FLIGHT CONTROL SYSTEM

This suppiement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the King KAP/KFC 150
Series Flight Control System is installed in accordance with STC
SAIST2CE-D. The inforination contained herein supplements or super-
sedes the information in the basic Pilot’s Operating Handbook and FAA
Approved Airplane Flight Manual only in those areas listed herein. For
limitations, procedures and performance information not contained in this
supplement, consult the basic Pilot’s Operating Handbook and FAA
“aproved Airplane Flight Manuai,

FAA APPROVED LJQNQ Gmw

WARD EVANS

D.O.A. NO, 50-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL OCTOBER 1, 983
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SECTION 1 - GENERAL

This supplement supplics information necessary for the operation of
airplane when the optional King KAP/KFC 150 Series Flight Com. ..
System is instalfed. The Flight Control System must be operated within the
limitations hercin specified. The information contained within this supple-
ment is 10 be used in conjunction with the complete handbook.

This supplement has been FAA Approved as a permancnt part ol this
ttundbook and must remain in this handbook at all times when the optional
|King KAP/KFC 50 Series Flight Control System is instalied.

SECTION 2 - LIMITATIONS

() During autopilot operation, a pilot with scat belt fastened must be
scated at the Jeft pilotl position.

(b) The autopitot must be OFF during takeofl and landing.

(¢) The system is approved for Category 1 operation onfy {Approach
mode sclected),

(d) Autopilot airspeed limitation: Maximum 175 KIAS.

(¢} Autopilot flap limitation: Maximum flap extension - 25°, (

) Maximum fucl imbalance - 12 gallons.

(g) When equipped with a KAS 297B, altitude select captures below
800 feet AGIL. are prohibited,

NOTE

In accordance with FAA recommendation, use
of “attitude hold™ mode is not recommended
duving operation in severe turbulence.

SECTION 3 - EMERGENCY PROCEIjURES

{a) In case of Auwtopilot malfunction; {(accomplish items [, and 2,
simultancously)

([} Airpline Control Wheel - GRASP FIRMLY and regain
airerall control.

{2) AP DISC/TRIM INTER Switch - PRESS and HOLD,

(N APDISC/TRIM INTER Switch - RELLEASE whilcobscrv(
pitch trim wheet, I pitch trim wheel is in motion, follow the
Eleetric ‘Trim Mallunction Procedure.

REPORT: VB-1080 ISSUED: OCTOBER 11, 1983
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() In case of Electric Trim Malfunction (either manual clectric or
autotrim}:

(1) AP DISC/TRIM INTER Switch - PRESS and HOLD
throughout recovery.,

(2) PITCH TRIM Circuit Breaker - PULL.

(3} Aircraft - RETRIM manuatly,

CAUTION
When disconnecting the autopilot after a trim
mallunction, hold the control wheel firmly; up
to 45 pounds of force on the control wheel may

be necessary (o hold the aireraft level,

Maximum Alitude losses due to awtopilot malfunction:

Configuration Al Loss

Cruise, Climb, Descent 300

Mancuvering 757
(" ; APPR 60’

SECTION 4 - NORMAL PROCEDURES
(a) PREFLIGHT (PERFORM PRIOR TO EACH FLIGHT)

(Hh GYROS - Allow 3-4 minutes for gyros to come up to speed.
{2) RADIO POWER Switch - ON.
(3) PREFLIGHT TEST BUTTON - PRESS momentarily and
NOTE:
a.  Alt apnunciator lights on (TRIM annunciator flashing).
b. When cquipped with KAS 297B, alt legends and digits are
displayed on the KAS 2978,
c. After approximately 5 scconds, all annunciator lights off
except AP which will flash approximately 12 times and
then remain off,

ISSUED: OCTOBER (1, 1983 REPORT: VB-1080
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NOTE

I trim warning light stays on then the awtotrim
did not pass preflight test. The autopilot cireuit
breakers should be pulled. Manual electric trim
cannot be used,

(4) MANUAL ELECTRIC TRIM - TEST as follows:

a.  Actuate the left side of the split switch to the Tore and alt
positions. The trim wheel should not move on its own.
Rotale the trim wheel manually against the engaged clutch,
to check the pilot’s overpower capability,

b.  Actuate right side of split switch wnit to the fore and aft
positions. The trim wheel should not move on its own and
normat teim wheel foree is required to move it manually,

¢, Press the AP DISC/TRIM INTER switch down and hoid.
Mauual Electric Frim should not operate cither nose up or
nose down,

{5) FLIGHT IDIRECTOR (KFC 50 ONLY) - ENGAGL by
pressing FD or CWS button.

(6) AUTOPILOT - ENGAGE by pressing AP ENG button.

(7) CONTROL WHEEL - MOVE forc, aft, lelt and right {o ver,
that the autopilot can be overpowered.

{(8) AP DISC/TRIM INTER Switch - PRESS. Verily that the
autopitot disconneets and all flight director modes are
cancelled.

(%) TRIM - SET to take off position,

(h) AUTOPILOY OPERATION

(1) Before takeoll
AP DISC/TRIM INTER Switch - PRESS.

(2) Autopilot Engagement
a, FD Made Sclector Bution (KFC 150 Only) - PRESS.
b. AP ENG Button - PRESS. Note AP annunciator on. lfno
other modces are selected the mtopilot will operate in wings
level and pitch attitude hold.

CAUTION
DO NOTHELP THE AUTOPH.OT AS THE

AUTOPILOT WILEL RUN THE PITCH
TRIM TO OPPOSE YOUR HELDP.

REFORT: VB-1080 ISSUED: OCTOBER t1, 1983
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{3) Climb or Descent
4. Using CWS
[. CWS Button - PRESS and MOVE aircrafl nose to the
desired attitude,
2. CWS Button - RELEASE. Aulopilot will maintain
aireralt pitch attitude up to the pitch limits of +15° or
-toe,
b, Using Vertical Trim
l. VERTICAL TRIM Control - PRESS cither up or
down to modify aircraft astitude at a rate of .7 deg/see.
up to the pitch fimits of +15° or -10°,
2. VERTICAL TRIM Control - RELLEASE when desived
aireraft attitude is reached. The autopitot witl maintain
the desived pitch attitude.

(4) Verlical Speed and Altitude Sclect, when equipped with
KAS 297B
a. Vertical Speed Sclect
I. VERTICAL SPEED SELECT knob - PULL small
knob to the OUT positioa.
2, VERTICALSPEED SELECT knob - ROTAVE until
desired vertical speed is displayed.
. 3. VERTICAL SPEED MODE (ENG) button - PUSH
; to engage the vertical speed hold maodde.

b. Changing Vertical Speed
i. Using CWS

CWS button - PRESS and HOL.D, while establishing
the desired vertical speed.

CWS button - RELEASE, when the desired vertical
speed is oblained.
2. Using Vertical Trim Conirol

VERTICAL TRIM CONTROL - PRESS citherup or
down to increase or decrease the vertical speed,
Displayed vertieal speed changes 100 fpm [or every
second the control is held down,

ISSUED: OCTOBER 11, 1983 REPORT: VB-1080
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CAUTIONS

When operating al or near the best rate of ciimb
airspeed and using vertical speed hold, itis easy
to deceleritte 1o an airspeed an the back side of
the power curve (a decrease in airspeed results
it it reduced rate of elimb). Continued operalion
on the back side of the power curve in vertical
speed hold mode will result in a stall.

When operating at or ncar the maximum
autopilol speed, it will be necessary to reduce
power in order to maintain the desired rate of
duscent and not exeeed the maximum autopilot
speed,

¢, Altitude Presclect

I. ALTITUDESELECTknob-PUSHsmall knob (o the
IN position,

2. ALTITUDE SELECT knob - ROTATE until the
desired altitude is displayed. f

3. ALTITUDE SELECT MODRE (ARM) button,
PUSH to arm the altitude select mode,

4. Airplane - ESTABLISH ATTITUDE nccessary to
intereept the sclected altitude,

{5) Altitude Hoid
#. ALT Mode Sclector Button - PRESS. Note ALT mode
annunciator ON. Autopiiol will maintain the seleeted
pressure altitude,

b. Change selected alitudes
. Using CWS (recommended for altitude changes greater
than {00 {1.)
CWS Button - PRESS and fly aigeraft to desired
pressure altitude.

CWS Button - RELEASE when desired pressure
altitude is reached. The autopitot will maintaia the
desired pressure altitude. (

REPORT: VB-1080 ISSUED: OCTOBER 11, 1983
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2. Using Vertical Trim (Recommended {or altitude

e changes less than 100 [t)

( VERTICAL TRIM Control - PRESS cither up or

: ' down, Vertical Trim will seek an altitude rate of
change ol 500 Ipm.

VERTICAL TRIM Control - RELEASE when desired
pressure altitude is reached. The awtopilot will maintain
the desired pressure altitude,

{6) Heading Changes
a.  Manual Heading Changes
i. CWS Button - PRESS and MANEUVER aireraft to
the desired heading.
2. CWS Button - RELCASE. Autopilot will muintain
aireralt in wings level attitude,

NOTE

Aircraft heading may change in the wings level
mode due to an aircrafi out of trim condition,

(_ ; b. Heading Hold
1. Heading Selector Knob - SE'T BUG to desired heading,
2. HDG Made Sclectar Bution - PRESS. Note HDG
mode annunciator ON, Autopilot will automaticatly
turn the aircraft to the selected heading,

c. Command Turns (Heading Hold mode ON)
HEADING Sclector Knob - MOVE BUG 1o the desired
heading. Autopilot will automatically turn the aircralt to
the new selected heading,

{7y NAV Coupling
a.  When equipped with HSI
[.  Course Bearing Potater - SET to desired course.

NOTE
When cquipped with NAV {/NAV 2 switching
' \ and NAV 2 is sclected, set OBS (o the desired
( ‘: cottrse.
ISSUED: OCTOBER 11, 1983 REPIPORT: VB-1080
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2,

1

HEADING Sclector Knob - SET BUG to provi-
desived intercept angle, (
NAV Modce Sclector Button - PRESS.

If the Course Deviation Bav is preater than 2 to 3 dots:
the aircralt witl continuc in HDG mode (or wings level
il HDG not scleeted) with the NAV annunciator
flashing: when the computed capture point is reached
the HDG will discngage, the NAV annunciator witl
illuminaie steady and the scleeted course will be auto-
matically captured and tracked.

If the D-Bar is fess than 2 to 3 dots: the HDG mode will
discngage upon sciceting NAV mode; the NAVY
annuneiator will iHuminate stcady and the capture/
track scquence will automatically bhegin,

b.  When equipped with DG

I
2.
KR

OBS Knob - SELECT desired course.

NAY Mode Sclector Button - PRESS.

Heading Sclector Knob- ROTATE BUG to agree with
OBS course. (

NOTE

When NAV is sclected, the tateral operating
maode will change from HDG (il sclected) to
wings tevel for Sseconds. A 45° intercept angle
will then be automatically established based on
the position of {he bug.

REPORT; VRB-1080

9-92

If the D-Bar is greater than 2 to 3 dots: the autopilot
witl annunciate HDG mode (unless H DG not selected)
and NAV Mlashing; when the computed capture point
is reached the H DG annunciator will go out, the NAV
annunciatlor witl iluminate steady and the selected
course wilt be automatically captured and tracked.

T the D-Bar is fess than 2 to 3 dots: the HDG mode will
disengage upon sclecting NAV mode; the NAV annun-
ciator will illuminate steady and the capture/try
scequence will automatically begin, \
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(8) Approach (APR) Coupling
a.  When equipped with HSI

L.

Coutse Bearing Pointer - SET to desired course.

NOTE

When equipped with NAV [/NAV 2 switching
and NAV 2 is sclected, set OBS to the desired

course.
2.

KR

HEADING Sclector Knob - SET BUG 10 provide
desired intercept angle,

APR Mode Selector Button - PRESS,

1l the Course Deviation Bar is greater than 2 {o 3 dots:
the aircraft will continue in HDG mode (or wings level
il HDG not selected) with the APR annunciator
Nashing; when the computed capture point is reached
the HDG will disengage, the APR annunciator will
iluminate stcady and the selected course will be auto-
malically captured and tracked.

Hthe D-Bar islessthan 2to ddots: the HDG mode will
disengage upon sclecting APR mode; the APR anpun-
ciator will illuminate steady and the capture/track
sequence will automatically begin,

b.  When equipped with DG

L.
2
3

OBS Knob - SELECT desived approach course.
APR Mode Scleetor Button - PRESS.

Heading Seicctor Knob - ROTATE Bug to agree with
OBS course,

NOTE

When APR is selected, the kleral operating
mode will change from HDG (if selected) (o
wings level for Ssceconds. A 45° intescept angle
will then be automatically established based on
the position of the hug,
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Il the D-Bar is greater than 2 to 3 dots: the antopilot
will annunciate HDG mode (unless HDG not selee”
and APR flashing; when the computed capture p

is reached the HDG annunciator will go out, the AFR
annunciator will iluminate steady and the sclected
course will be automatically captured and tracked.

1T the D-Barislessthan 2 to Ydots: the HDG mode will
disengape upon selecting APR modc; the APR annun-
ciator will illuminate steady and the capture/track
sequence will automutically begin,

(W BC Approach Coupling
a4, When equipped with HS1
1. Coursc Bearing Pointer - SE'F to the 1LS (ront course
inbound beading.

NOTE

When cquipped with NAV I/NAVY 2switching
and NAY 2 is scleeted, set OBS to the LS front )
cotise inbound heading. (

2. HEADING Sclector Kpob - SET BUG to provide
desived inteveept angle.

1. BC Made Selector Button - PRESS.

W the Course Deviation Bar is greater than 2 to 3 dots:
the aireralt will continue in HDG mode (or wings level
il HDG not selected) with BC annunciated steady and
APR  annunciator flashing; when the compated
caplure point is reached the HDG will disengage, and
the APR annunciator will illuminate steady and the
selected course will be automatically captured aod
tracked.,

W the D-Bar is less than 2to 3 dots: the HDG miode will
disengage upon sclecting BC modc; the APR and BC
annunciators will illuminate steady and the caplure/
track sequence will automatically begin, .

b.  When equipped with DG (

I. OBS Knub - SELECT the 11.S front course inbound
heading,
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2. BC Modc Sclector Button - PRESS.
3. Heading Sclector Knob - ROTA'TE Bug to the 1LS
] front course inbound heading,

NOTE

When BC is selected, the lateral operating
mode wilt change from HDG (if selected) Lo
wings leve! for Sscconds. A 457 intercept angle
will then be established based on the position of
the bug,

If the D-Bar is greater than 2 to 3 dots: the awtopilol
will annunciate HDG (uniess HDG not selected) and
BC modes with APR flashing: when the computed
capture point is reached the HDG annunciator witl go
out, the BC and the APR annunciators will illuminate
steady and the selected course will be antomatically
captured and tracked,

If the D-Bar is fess than 2 to 3 dots: the HDG mode will
disengage upon sclecting BC mode; the APR and BC
annunciators will illuminate steady and the caplure/
track scquence will auvtomatically begin.

(10) Glide Slope Coupling
NOTE
Glide slope coupling is inhibited when operating
in NAV or APR BC modes. Glide slope

coupling occurs automatically in the APR
mode.

4. APR Made - ENGAGED.
b. At glide slope centering - NOTE GS annunciator ON.

NOTE
Autopifor can capture glide slope from above

or below the beam while operaling in cither
pitch attitude hold or ALT hold modes.
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(11} Misscd Approach '

a. AP DISC/TRIM INTER Switch - PRESS to discng(
AP,

b, MISSED APPROACH - EXECUTE.

c¢. CWS Butten - PRESS (KFC 150 only) as desired to
aetivate FD mode during go-around mancuver,

d. AP ENG Button - PRESS (if AP operation iy desired).
Noic AP aanunciator ON.

NOTE
I ivis desired to track the 1L.S course outbound
us part of the missed approach procedure, use
the NAY mode to prevent inadvertent GS
coupling.

{12) Belore Landing
AP DISC/TRIM ENTER Switch - PRESS to disengage AD.

(¢) FLIGHT DIRECTOR OPERATION (KFC 150 SYSTEMS
ONLY)

NOTE
The flight director modes ol opceration are the
seme as those used Tor auvtopilot operations
except the autopilot is not engaged aad the
pifot mast mancuver the aircralt to satisly the
flight dircclor commands.

SECTION 5 - PERFORMANCE

No change,

SECTION 6 - WEIGHT AND BALANCE

Factory installed optionad cquipment is included in the licensed weight
and balsace date in Section 6 of the basic Pilot’s Operading Handbonk(
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SECTION 7 - DESCRIPTION AND OPERATION

Fhe 150 Series AFCS is certified in this airplane with 2 axis controi,
( «ch and rotl. The various instruments and the controis forthe operation of
© e 150 System are desceribed in Figures 7-1 thrm 7-17,

The 50 Series AFCS has an clectric pitch trim system which provides
autotrim during aumpllol opcration and manual electric trim for the pilot,
The trim system is designed to withstand any single inflight maifunction.
Trim faults are visually and aurally annunciated.

A lockout device prevents autopilot engagement until the system has
been suceessfully preflight tested,

The lollowing conditions will cause (he Autopilot to antomatically
disenpage:

(@) Power lailerc,
(b) internal Flight Contrel System failurc.
(e} With the KCS 55A Compass System, a loss of compass valid
{displaying HDG flag)} disengages the Autopilot when a mode using
i heading information is cngaged. With the HDG Mlag present, the
( Autopilot may be re-cngaged in the basic wings level modd atong
- with any vertical mode.
{d} Roll rates in cxcess of 14° per sccond will cause the autopilot o
disengage except when the CWS switch is held depressed,
(e) Piteh rates in excess of 8° per second will cause the autopilot 10
disengage cxcept when the CWS switch is hedd depressed,

2 3 2 4 5
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(' /' KC 192 AUTOPILOT & FLIGHT DIRECTOR COMPUTER
Figure 7-1
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Figure 7-1 {cont)

KFC 150 SYSTEM KC 192 AUTOPILOT COMPUT EP\
Complete Flight Director and Autopilot computer to incliu.
system modc annunciators and system controls,

MODE ANNUNCIATORS - Hluminates when a mode is scleeted
by the corresponding mode seleetor button (PUSH ON - PUSH
QFF) or when the glide stope (GS) mode is automatically cngaged.
GLIDE SLOPE (GS) ANNUNCIATOR - Huminates continuously
whenever the autopilot is coupled to the glide slope signal. The GS
annuncitor wiil Nash if the glide slope signal islost {GS Nagin CDI
or ahsence of glide sbope pointersin K1 525A). The awtopilot reverts
to pitch attitude hold operation. If a valid glide slope signal returns
within six scconds, the awtopilot will automatically recouple in the
GS mode. If the valid signal docs not return within six scconds, the
autopitot witl remain in pitch attitude bold wmode until such time
that a valid plide slope returns and the airerafl passes thru the glide
stope. AL that point GS couple will re-occur,

TRIM WARNING LIGHT (TRIM) - Huminates continuously
whenever trim power is not on or the system bas not been preflight
tested. Flashes and is accompanied by an audible warning whenever
a manual trim fault is detected. The TRIM warning light v
illuminate stcady and be accompanied by a steady audibic to.
whenever an autotrim failure oceurs. The autotrim system is
monitored [or the Tollowing (ailures: trim serve running without a
command; tritm servo nof running when commanded (o run; trim
servo renning in the wrong direction. The trim power switch may be
cycled off to silence the continuous tone but the trim fail light will
remain on, The manual eleetric trim may be used but the autopilot
should not be cngaped.

AUTOPILOT ANNUNCIATOR (AP) - llluminates continuously
whenever the autopilot is engaged. Flashes approximately 12 times
whenever the autopilot is discngaged (an aural alert wilt also sound
for 2 seeonds),

AUTOPHLOT ENGAGE (AP ENG) BUTTON - When pushed,
engages autopilot i afl logic conditions arc met,

PREFLIGHT TEST (TEST) BUTTON - When momentarily
pushed, initiates preflight Lest sequence which automatically turns
on all annunciator lights, tests the roll and piteh rate monitors, tests
the awtotring fault monitor, cheeks the manual trim drive voltage
and tests all auntopitot valid and dump logic. Il the preflight (
successlully passed, the AP annunciator light witl {lash forapprox.
mately 6 seconds (an aural tone will also sound simultancousty with
the annunciator fashes), The autopilot cannot be engaged untif the
preflight test is successfully passed,

REPORT: VB-1080 ISSUED: OCTOBER 11, 1983

9-98

REVISED: SEPTEMBER 17, 1984



PIPER AIRCRAFT CORPORATION SECTION 9
PA-32R-301, SARATOGA SP SUPPLEMENTS

Figure 7-f (cont)
8.

BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed, will select the Back Course Approach
mode. This mode functions identically to the approach mode except
that response Lo LOC signals is reversed. Glide slope coupling is
inhibited in the Back Course Approach mode.

APPROACH {(APR) MODE SELECTOR BUTTON - When
pushed, will select the Approach mode. This mode provides all
angle intercept (with HSI) or a fixed anple intercept ol 45° (with
DG), automatic beam capture and tracking of VOR, RNAV or
1.OC signals plus glide slope coupling in the case of an H.S, The
tracking gain of the APR mode is greater than the gainin the NAV
mode, The APR annuaciator will flash until the avtomatic caplure
scquencee is initiated.

. NAVIGATION (NAV) MODE SELECTOR BUTTON - When

pushed, will sclect the Navigation made. The mode provides all
angle intereept (with HS1) or a fixed angle intercept of 45° (with
DG), automatic beam capture and tracking of VOR, RNAV or
LOC sighals. The NAV annunciator witl Mlash unti! the automatic
capturc scquence is initiated,

. HEADING (HDG} MODE SELECTOR BUTTON - When

pushed, will select the Heading mode, which commands the air-
plane to turn to and maintain the heading selected by the heading
bug on the DG or HS1, A new heading may be selected at any time
and will resuit in the airplane turning to the new heading with a
maximum bank angle of about 20°, Sciceting HDG maode will
cancel NAV, APR or BC track modcs,

. ALTITUDE HOLD (ALT) MODE SELECTOR BUTTON -

When pushed, will sclect the Altitude Hold mode, which commands
the airplanc to maintain the pressure altijude cxisting at the
moment of selection, Engagement may be accomplished in climb,
descent, or Jevel Mlight. In the APR mode, altitude hold will auto-
maticatly disengage whea the glide slope is eaptured,

. FLIGHT DIRECTOR (FD) MODE SELECTOR BUTTON -

When pushed, wilt sclect the Flight Bircctor mode (with KC 292
Autopilot Computer only), bringing the Command Barin view on
the KI 256 and witl command wings level and piteh attitude hold.
The FI> mode must be selected prior to Autopilot engagement,

. VERTICAL TRIM CONTROL - A spring loaded to center rocker

switch which will provide up or down pitch cammand changes: while
in ALT will adjust altitude at rate of about 500 fpm; whennotin ALT
will adjust pitch attitude at a rate of .7 deg/sec. Will cancel GS couple,
The aircralt must pass through the glide stope again to allow GS
recouple.
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KC 191 AUTOPILOT COMPUTER
IFigure 7-3

I. KFC 50 SYSTEM KC 191 AUTOPILOT COMPUTER
Complete Flight Director and Autopilol computer to include system
mode annunciators and system controls,

2. VERTICAL TRIM CONTROL - A spring toaded (o éenter rocker
switch which will provide up or down pitch command changes:
while in ALY will adjust altitude at ratc ol about 500 (pm; when not
in ALT will acjust piteh attitude at a rate of .7 deg /scc. Will cancel
GS couple. The aircralt must pass through the glide slope again to
allow GS recouple,

1. MODE ANNUNCIATORS - Hluminate when a mode is seleeted by
the corresponding mode selector button (PUSH ON - PUSH OFKF)
or when the glide slope {GS) mode is automatically copaged.

4. GLIDE SLOPE (GS) ANNUNCIATOR - Hlluminates continuously
whenever the autopilot is coupled to the glide stope signal. The GS
annunciator will Clash if the glide slope signalislost (GS flag in CDI
or absence of glide stope pointersin K1 525A). The autopilot reverts
to pitch attitude hold operation. I a vatid glide slope signal returns
within six scconds, the awtopilot will automatically recouple in tf
(S mode, IT the valid signal does nol return within six sccnnds.l/
autopitol will remain in piteh attitude hold mode untii such time thi,
a valid glide slope returns and the aireraft passes thru the glide
stope. At that poiat GS couple will re-occur,
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Figure 7-3 {cont)
5 TRIM WARNING LIGHT (TRIM) - Hluminates continuously

( N whenever trim power is not on or the system has not been prellight

/ tested. The trim warning light flashes and is accompanied by an
audible warning whenever a manual trim Tault is detected. The
TRIM warning light will iluminaie steady and be accompunied by
a steady audible tone whenever an antotrim failure occurs, The
autotrim system is monitored for the foliowing faitures: trim servo
running without # command; (rim serve not running when
commanded to run; trim servo running in the wrong direction, The
pilch trim circuit breaker may be cycled ofi then on to silence the
continuous tone buf the trim fail light witl remain on. The manual
cleetric (rim may be used but the autopilot should not be cagaged.

6 AUTOPH.OT ANNUNCIATOR (AP} - Hluminates continuously
whenever the autopilot is engaged. Flashes approximately 12 times
whenever the autopilot is disengaged (an aural atert will also sound
for 2 seconds),
7. AUTOPILOT ENGAGE (AP ENG) BUTTON - When pushed,
engages autopilot il all logic conditions are met,
8. PREFLIGHT TEST (TEST) BUTTON - When momentarily
pushed, initiates preflight test sequenee which automatically turns
: on all annunciator Jights, tests the relt and piteh rate mouitors, lests

( : the autotrim fault monitor, checks the manual trim drive voltage
and tests afl avtopilot valid and dump logic. Il the preflight is
suecessfully passed, the AP annunciator light will fiash lor approxi-
malely 6 seconds (an aural tone wilt afso sound simultancousty with
the annunciator flashes), The autopilot cannot be engaged until the
preflight test is successTully passed.

9. BACK COURSE APPROACH (BC) MODE SELECTOR
BUTTON - When pushed, will scleet the Back Course Appronch
mode. This mode functions identically to the approach mode except
that response to LOC signals is reversed. Glide slope coupling is
inhibited in the Back Course Approach mode,

10. APPROACH (APR) MODE SELECTOR BUTTON - When
pushed, will sclect the Appreach mode. This moede provides all
angle intereept (with HSH) or a fixed angle intercept of 45° (with
DG}, automatic beam capture and tracking of VOR, RNAY or
LOC signals plus glide slope coupling in the case of an IL.S. The
tracking gain of the APR mode is greater than the gainin the NAY
mode. The APR anouneiator will Tlash until the automatic capture
sequence is initiated,
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Figure 7-3 (conl)

NAVIGATION (NAV) MODE SELECTOR BUTTON - W »
pushed, will select the Navigation mode. The maode provid(
apgle intercept (with HSI1) or a fixed angle intercept of 45° (wan
DG), automatic beam capture and {racking ofl VOR, RNAV or
1.OC signals, The NAV annunciator will flash umtil the automatic
capture sequence is initiated,

HEADING (HDG) MODE SELECTOR BUTTON - When
pushed, will select the Heading mode, which commands the air-
plane to turn to and maintain the heading sclected by the heading
bug on the DG or HISL A new heading may be selected at any time
and will resull in the airplanc turning to the new heading with a
maximum bank angle of about 20°. Scfecting HDG mode will
cancel NAV, APR or BC track modes,

CALTITHDE HOLD (ALT) MODE SELECTOR BUTTON -

When pushed, will sclect the Altitude Hald mode, which commands
the airplane to maintain the pressure altitude existing at the
moment ol selection. Engagement may be accomplished in climb,
descent, or fevel Might, 1o the APR mode, altitude hold will auto-
matically discagage when the plide slape is captured.
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KI 256 FLIGHT COMMAND INDICATOR
Figure 7-5

Ki 256 FLIGHT COMMAND INDICATOR (FCIly - Displays
airplane attitude as a convertional attitude gyro and displays
commands for {light director aperation. The gyro is air driven.
ROILL ATTITUDE INDEX - Displays airplane roll attitude with
respeet (o the roll attitude seale.

ROLL ATTITUDE SCALE - Scale marked at 0, £10, 20, +10, t60
and +90 degrees,

PETCH ATTITUDE SCALE - Moves with respeet to the symbatic
airplanc to present pitch attitude, Seale graduvated at 0, +5, + 10, +15,
+20 and £25 degrees,

COMMAND BAR - Displays computed stecring commands
referenced to the symbolic airplane. The command bar is visible
only when FD mode is selected. The command bar will be biused
owl of view whenever the system is invalid or a Flight Director mode
is not engaged.

FCI SYMBOLIC ATIRPLANE - Airplanc pitch and roll attitude is
displayed by the relationship between the fixed symbolic airplane
and the movable background. During [light director operation, the
symbolie airplanc is flown to align it with the command bar 1o
satisfy the flight director commands,

DECISION HEIGH T {DH) ANNUNCIATOR LIGHT - Optional
tight Tor use with the gircralt’s optional radar altimeter,
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KG 258 VERTICAL GYRO (
Figure 7-7

I. KG 258 VERTICAL GYRO - Displays airpfanc attitude as a
conveational attitude gyro. The gyro is air driven,

2. ROLIL ATTITUDE INDEX - Displays airplanc roll attitude with
respect Lo the roll attitude seale.

3. ROLLATFITUDE SCALE - Scale marked at 0, £ 10, £20, £30, 60
and £90 degrees, i

4. PI'TCH ATTITUDE SCALE - Moves with respect to the symbotic
airplane to present pitch attitude. Scalegraduated at 0, £5, 10, £15,
20 and £25 degrees.

5. SYMBQOLIC AIRPLANE - Scrves as a stationary symbol of the
wircralt, Aircralt pitch and roll attitudes are displayed by the
relationship between the fixed symbolic aireraft and the movable
background.

6. SYMBOLIC AIRCRAFT ALIGNMENT KNOB - Provides
nranual positioning of the symbolic aircraft for level flight under
various load conditions, (

7. DECISION HEIGHT (DH) ANNUNCIATOR LIGHT - Option.
light for use with the aircralts optional radar allimeter,
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KI 525A HORIZONTAL SITUATION INDICATOR
Figure 7-9

1. KI 525A HORIZONTAL SITUATION INDICATOR (HS]) -
Provides a pictorial presentation of aircraft deviation relative to
VOR radials or localizer beams, 14 also displays glide slope devia-
tions and gives heading reference with respeet to magnetic north.

2. NAV FLAG - Flag is in view when the NAV receiver signal is
inndequate. When a NAV Mlag is present in the navigation indicalor
(CB1 or KI 525A) the autopilot operation is not affected. The pilot
must monitor the navigation indicators for NAV flags 10 insure that
the Autopilot and/or Flight Direcior are iracking valid navigation
information.

3. LUBBER LINE - Indicates aircraft magnetic heading on compass
card (10).

4. HEADING WARNING FLAG (HDG) - When llag is in view, the
heading display is invalid. Ha HDG lag appears and & laterat mode
(HDG, NAV, APR or APR BQ) is sefected, the Autopilot wiil be
disengaged. The Autopifot may be re-engaged in the basic wings
level mode along with any vertical modce, The CWS switch would be
used to mancuver the aircralt lateraily,
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Figure 7-9 (cont)

5.

0.

COURSE BEARING POINTER - Indicates selccted VOR co’

or localizer course on compass card (10}, The selceted VOR ra.

or localizer heading remnains set on the compass card when the
compass card {10) rotates,

TO/TROM INDICATOR FLAG - Endicates dircction of YOR
station rclative to sclected course,

DUAL GLIDE SLOPE POINTERS - Indicatc on glide slope scale
(8) aircrafl displacement from glide slope beam center. Glide slope
pointers in view indicate a usable glide slope signal is being reecived,
GLIDE SLOPE SCALES - Indicate displacement lrom glide slope
beam cenler. A glide slope deviation bar displacement of 2 dolts,
represents Tull scale (0.7°) deviation above or below glide slope
beam centerline,

HEADING SELECTOR KNOB ( T3 ) - positions heading bug
(14) on compass card (10) by rotating the heading sclector knob,
The Bug rotates with the compass card.

. COMPASS CARD - Rotates to display hecading of a;rpl.lnc with

referenee to lubber line (3) on HSIL

. COURSE SELECTOR KNOB - Pasitions course bearing pointer

{5) on the compass eard (10) by rotating the course selector kp”

. COURSE DEVIATION BAR (D-BAR) - The center portio,

omni bearing pointer moves falerally to pictorially indicate the
relationship of aireraft to the selected course, Itindicates degrees of
angular displacement from VOR radials and localizer beams, or
displacement in nautical miles from RNAYV courses,

. COURSE DEVIATION SCALE - A course deviation bar displace-

ment of 5 dots represents Tull seale (VOR = 210°%, LOC =2 1)2°,
RNAY =#5NM, RNAV APR =t [/4NM) deviation from beam
centerline.

HEADING BUG - Moved by ( £ ) knob (9) to seleet desired
heading,
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KG 107 NON-SLAVED DIRECTIONAL GYRO
Figure 7-11

I. KG 07 NON-SLAVED DIRECTIONAL GYRO (DG) - Provides
i stabie visual indication ol aireraft heading 1o the pitot. The gyro is
air driven,

2. LUBBER LINE - Indicates aircrafl magnetic heading on compass
card (4).

3. HEADING BUG - Moved by { =3 ) knob {5) to seleet desired
heading,

4. COMPASS CARD - Rotates to display heading of airplance with
reference to lubber line (2) on DG.

5. HEADING SELECTOR KNOB ( 52 ) - I"ositions heading bug
{3) on compass card (4} by rotating the heading selector kneb, The
Bug rotates with the compass card,

6. GYROADJUSTMENT KNOB (PUSH) - When pushed in, allows
the pilot to manually rotate the gyro compass card (4) 1o correspond
with the magnetic heading indicated by the magnetic compass. The
unstaved compass card must be manually reset periodically to
compensale lor precessional eerors in the gyro.
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KI 204/206 YOR/LOC/ )
GLIDE SLOPE INDICATOR (TYPICAL) (
Figure 7-13 -

I. VOR/M.OC/GLIDE SLOPE INDICATOR - Provides rectilinear
display of VOR/JL.OC and glide stope deviation.

2. COURSE INDEX - ludicates selected VOR course,

1. COURSE CARD - Indicates selected VOR course under course
index.

4. NAV FLAG- Flagisin vicw when the NAV reeeiver signal isinadce-
quale, When a NAV flag is presentin the navigation indicator (CDI
or K1 525A), the autopilot operation is not affected. The pilot must
monitor the navigation indicators for NAY flags to insurc that the
Autopilot and/or Flight Dircctor are tracking valid navigation
information, ‘

5. TO/FROM INDICATOR FLAG - Iandicates direction of VOR
station relative to selected course,

0. GLIDE SLOPE DEVIATION NEEDLE - Indicales deviation
from LS plide slope. _

7. COURSE DEVIATION SCALE - A course deviation bar displag’
ment of 5 dots represents Mull scale (VOR = £10°, LOC =42 {/2
RNAV =15NM, RNAV APR =f| | /4NM) deviation from beam
eenterdine,
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Figure 7-13 {cont)
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GLIDE SLOPE SCALE - Indicates displacement from glide slope
beam center. A glide stope deviation needle displacenient of § dots,
represents full scale (0.7°) deviation above or below glide slope
beam: centerline,

RECIPROCAL COURSE INDEX - Indicates reciprocal of
setected VOR course,

. OMNI BEARING SELECTOR (OBS) KNOB - Rotates course

card to sclected course,

. COURSE DEVIATION NEEDLE - Indicates course devialion

from selected omni course or localizer centerline,

. GLIDE SLOPE (GS) FLAG - Flag is in view when the GS receiver

signal is inadequate,

y
r

AUTOPILOT CONTROL WHEEL SWITCH CAP
Figure 7-15
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Figure 7-15 {cont)

AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded
plastic unit mounted on the left horn of the pilot’s control w
which provides mounting for three switch units associated with
autopilot and manual electric trim systems,

MANUAL ELECTRIC TRIM CONTROL SWITCHES - A split
switch unit in which the lelt hall provides power to engage the trim
serva chiich and the right half (o control the direction of motion of
the trim serve molor. Both halves of the split trim switeh must be
actuated in order for the manual trim to operate in the desired
direction. When the autopilot is engaged, operation of the manual
cleetrie trim will automaticatly disconncet the autopilot,
CONTROIL. WHEEL STEERING (CWS) BUTTON - When
depressed, allows pilot to manually control the aircraft (discngages
the servoes) without canccllation of any of the selected modes. Will
engage the Flight Director mode if not previously engaged. (KFC
50 only) Automatically synehronizes the Flight Director/ Autopilot
to the pitch attitude present when the CWS switch is released, or to
the present pressure altitude when operating in the ALT hold mode,
Will cancel GS couple. The aircraft must pass through the glide
slope to allow GS recouple,

AUTOPILOT DISCONNECT/TRIM INTERRUPT (AP DIy
TRIM INTER) Switch -~ When depressed and released (
discngage the autopilot and cancel all operating Flight Dircclor
modes. When depressed and held will interrupt alf clectric trim
power (stop trim motion), disengage the autopilot, and cancel all
operating Flight Director modes,
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KAS 2978 VERTICAL SPEED AND ALTITUDE SELECTOR
Figure 7-17

{. VERTICALSPEED MODE (ENG)BUTTON - When pressed will
cngage the verticil speed hold mode, When pressed a second time
will disengage the vertical speed hold mode. When pressed with
altitude displayed, will engage the vertical speed hold mode and
re-syac the vertical speed hold mode to the current vertical speed ol
the airplane.

2. PHOTOCELL - Automaticaily dims display according to the
cockpit ambicnt tight.

3. VERTICAL SPEED (VS) ANNUNCIATOR - Hiuminates when
the vertical speed hold mode is engaged.

4, VERTICAL SPEED UP/DOWN CARETS ( O ) - Indicates
whether the selected vertical speed is up or down.,

5. GAS DISCHARGE DISPLAY - Displays sclected altitude from
100 1o 35,000 feet or the sefected vertical speed from 0 10 3,000 feet
per minute up or down.
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Figure 7-17 {cont)

6.

10,

ALTITUDE ALERT{ALERT) ANNUNCIATOR - The ALERT
annunciator is illuminated 1000 Feet prior to the selected altif’
goes out 300 feet prior 1o the seieeted altitude and itumin. .
mamentarily when the selected altitide is veached. QOnee the seiceted
altitude is reached the light signifies that the 300 feet “sale band™ has
been exceeded and will remain on untit 1000 feet {rom the selected
altitude. The alert light is accompanied by a 2 second aural tone
anylime the light initialiy comes on or the selected altitude is
reached,

. VERTICAL SPEED/ALTITUDE SELECT KNOB - Conceatric

knobs which allow casy setting of altitude or vertical speed, The
smalf knob (inner) has an in and out position,

Alitude is displayed and selected when the small knob is in the IN
position. When ratated the small knob scleets altitude in 100 loot
increments with roll overinto the 1000 digits. The larger knob (ouier)
sclects akbtitude in 000 foot increments with roll overinto the 10,000
digits,

Vertical speed is displayed and sclected when the smalil knob is in the
OUT position. When rotated the small knob seleets vertical sper”
100 fpm increments, The farger knob selects vertical speed in(
fpm increments up to a maximum ol 3000 Ipin,

. MODE (FT or FT/MIN) ANNUNCIATOR - Indicates FT/MIN

when in the veetical speed hold mode and FT when in the aftitude
sefeet mode,

ALTITUDE CAPTURE (CAPT) ANNUNCIATOR - Indicalcs
the KAS 2978 has switched the autopilot Trom piteh attitude hold
or vertical speed hold mode into the pitch roundout mode (CAPT).
The point, just prior to transfer into altitude hold, at which the
CATPT mode becomes active varics with the vertical speed, ie.

The higher the rate of climb, the sooner the CAPT mode becomes
uctive: at low rates of climb the activation of the CAPT mode and
transfer to altitude hold occur almost simultancously,

ALTITUDE SELECT ARM (ARM) ANNUNCIATOR - liidicates
that the alitude scleet mode is armed 10 capture the selected allitude,
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Figure 7-17 {cont)

L. ALTITUDE SELECT MODE (ARM) BUTTON - When pressed

and the selected altitude is displayed, will arm the altilude sefect

) mode. The altitude scleet (ARM) mode will cancel altitude hotd

' (ALTYIl ALT is alrcady engaged. T altitude select (ARM) mode is
present when GS couple oecurs, the GS mode wilt cancel altitude
select (ARM) mode, The engagement of ALT by the pilot'’s use of
the ALT switch will cancel the altitude sclect (ARM) mode,
Reselection of a new altitude will also cycle the allitnde sclect
{AR M) modc off,

12. CONTROL WHEEL STEERING (CWS) BUTTON (Figure 7-15) -
When pressed, in addition {o the pormal autopiiot Tunctions the
CWS also interfaces with the KAS 2973, When operating in the
vertical speed hold mode, the CWS will re-sync the vestical speed
hold mode to the current vertical speed of the airplane, ITaltitude is
displayed when the CWS is pressed, the display will automatically
display vertical speed as long as the CWS is depressed. CWS does
not affcet the altitude select mode,

13, VERTICAL TRIM CONTROL (Figure 7-15) - When in the
vertieal speed hold mode this control can be used to slew the vertical
speed up or down at 100 fpm lor every second the rocker swilch is
heid. If altitude is being displayed at the time the rocker switeh is
depressed, vertical speed will be displayed for | to 2 seconds after
the rocker switch is released.

ISSUED: SEPTEMBER 17, 1984 REPFORT: VB-1080
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The airplane MASTER SWITCH Function is unchanged and can be
used in an emergeney to shut off electrical power to all flight controd systy”
while the problem is isolated. \

The RADIO POWERJAVIONICS MASTER switchsupplies powerio
the avionics bus bur of the radio circuit breakers and the autopilot circuit
breaker,

The following cireuit breakers are used to protect the following clements
of the King 150 Series Autopilot:

AUTOPILOT - Supplics power to the KC 192 or the KC 9]
Computer, the autopitot pitch and roll servos, and the Piteh Trim
Circuit Breaker,

PIYCH TRIM - Supplics power to the autotrin: and manual clectric
pitch trim systems.

COMP-SYSTEM - Supplies power to the optional KCS 55A
Compass System.

REPPORT: VB-1080 ISSUED: SEPTEMRBER 17, 1984
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 15
FOR
SPERRY WEATHERSCOUT WEATHER RADAR SYSTEM

This suppicment musi be attached to the Pilot’s Operating Hundbook
and FAA Approved Airplance Flight Manual wien the Sperry Weather-
Scout Weather Radar System is installed per Piper DPrawing 87425-5. The
information contained hercin supplements or supersedes the information in
the basic Pilots Operating Handbook and FAA Approved Airplane Flight
Manual only in those areas listed herein. For limitations, procedures and
performance information not contained in this supplement, consult the
basic Pilot's Operating Handbook and FAA Approved Airplanc Flight

. Y. . l'
( =lmm

FAA APPROVED wa’& 5’04'-1/

WARD EVANS

D.0.A. NO. SO.-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLLORIDA

DATE OF APPROVAL SEPTEMBER 17, 1984
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SECTION 1 - GENERAL

This supplement supplies information nceessary lor the operation o
airplane when the optional Sperry WeatherScout Weather Radar Sykh
is instalied.
SECTION 2 - LIMITATIONS

Do nat aperate the rindar during refueling operations or in the vicinity of
trucks or containcrs accommodating flammables or explosives. Do not
allow personacl within 15 Teet of area being scanned by antenna when
system is transmitling.

SECTION 3 - EMERGENCY PROCEDURES

No change.

eraPORT: VB-1080 ISSUED: SEPTEMBER 17, 1984 -
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SECTION 4 - NORMAL PROCEDURES

(a}) SYSTEM CONTROLS

INDICATOR CONTROLS AND DISPLAY FEATURES

(Y MODE Sclector

a. OFF All power is off,

b. SBY Standby modce is used for system wiarmup.,
The antenna is nol cadialing energy in SBY.

¢, TEST Weather colors are displayed for preilight
‘test.

d. WX Normal weather detection mode.

c. CYC Cyclic eontour mode activated alternate

flashing of red, intense storm cells, with o
black background color for added warming

emphasis.

. MAP Activates groundmapping lor identilication
of prominent terrin features.

{2} INT Rolary control used to regulate brightness

(ENTensity) of display,

ISSUED: SEPTEMBER 17, 1984

REPORT: VB-1080
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(3) TiLT Rotary control used to adjust antc[
clevation position. Control indexes ind
mends ol Gl from @ to 12 deprees up or
down.
{(4) RANGLE Rotary switch used to select ane of four

12/30/60/90  ranges.

(5% Range Field Maximum selected range is  displayed.
Maximum range is always displayed when
indicator is in on-condition,

(6 Test Ficld Test block  displays three  iHumination
jevels.

{7y Runge Mark Individual label displuyed Tor cuch range
Identilier nrark.

(8)  Made Field Operating mode is displayed as WX or
CYC.

When system s Tiest turned on, WAI'(
displayed until system times out (M-au
seconds).

(b}

{c)

PREVIMINARY CONTROL SETTINGS )
’lace the Indicstor controls in the following positions belore
applying power [rom the aireraft electrical systeny:

MODE selcetor, oo oo ii it ieen s eians v+ OFF
INTensity comrol . oo oovviien it Fully counterclockwisc
THT controd. .o i it e i Fully upward
RANGE switch......... e e 12 nautical miles

OPERATIONAIL CONTROL SEFTINGS

(D) Rotate MODE selector clockwise to SBY to bring system into
ON condition,

(2) Note that WAIT is displayed during warm-up period o
0-40 seconds. -

(1) Rotate MODF scleclor to desired operating mode., (

{4) Sct RANGE switch to desired range. ’

(5) Adjust TILT control for desired forward scan arca.

REPFPORT: VB-1080 ISSUED: SEPTEMBER l‘?; 1984
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{d) PRECAUTIONS
(1) I[ the radar is to be operated white the aircraft is on the ground,
dircct nose of aircraft such that antenna scan sector is [ree ol
i large metallic ohjects (hangars, other aircraft) for a distance of
! 100 yards (90 meters), and tilt antenna Tully upward.

WARNING

Do not operate the radar during refueling
operations or in the vicinity of trucks or
containers accommodating flammables or
explosives; do not allow personnel within 15
feet of area being scanned by antenna when
system is transmitting,

(2) Flash bulbs can be cxploded by radar energy.

(3) Sinee storm paiterns are never stationary, the display is
constantly changing, Continued observation is always advis-
able in stormy areas,

SECTION 5 - PERFORMANCE

* No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optionat equipment is inchided in the licensed weight
and balance data in Seetion 6 of the basic Pilot's Operating Handbook.

ISSUED: SEPTEMBER 17, 1984 REPORT: YB-1080
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NQ. 17
FOR
CENTURY 31 AUTOPILOT MODEL AKS89%

This supplement must be attached to the Pitot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Century 31 Autapiiot
System Maodel AKBY6 is instalicd in accordance with STC SAMOSSW-D,
The information contained hercin supplements or supersedes the inlor-
mation in the basic Pilot’s Operating Handbook and FAA Approved
Airplane Flight Manual only in those areas listed herein. For limitistions,
procedures and performance information not contained in this supplement,

~~ansult the basie Pilot’s Operating Handbook and FAA Approved Airplane
tht Manual.

FAA APPROVED L‘)w‘& EJW

WARD EVANS

D.O.A. NO., §O-i

PIPER AIRCRAFT CORPORATION
YERO BEACH, FLORIDA

DATE OF APPROVAL SEPTEMBER 17, {984
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SECTION 1 - GENERAL

This supplement supplics information necessary for the operation o
airpline when the aptionat Century 31 Autopilot Model AK896 is insta
in accordance with “FAA Approved” Piper data,

SECTION 2 - LIMITATIONS

{a) Awtopilol OFF during takeofl and landing,

(b} Maximum airspeed for autopilot operation is 180 KIAS,

(¢} Autopilat operation prohibited with more than 25° flaps extended,
{d) Placard (P/N 13A990-1) - in [ull view of the pilot;

CONDUCT TRIM CHECK
PRIOR TO FIRST FLIGHT
OFF DAY (SEE AFM).

SECTION 3 - EMERGENCY PROCEDURES

(a) AUTOPILOT (
In the event of an autopilot malfunction, or anytime the autopil,
not performing as commanded, do not attempt to identify the
problem system, Regain countrol of the airerafll by overpowering
and inmmediately disconnecting the autopilot, Be prepared for any
residual trim force and relrim, as nccessary, using the aircraft's
primary trim control.

CAUTION

Do not overpower autopilot in pitch for more
than approximittely 3 seconds as the autotrim
system will causc an increase in pitch over-
power forees,

REPORT: VB-1080 ISSUED: SEPTEMBER 17, 1984
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{1) Autopilot may be disconnccted by:
a. Pressing *AP OFF” bar on pilots trim switcl.
b. Pressing the AP ON-OFF switch on the programmer OFF,
} ¢. Depressing Master Disconnect switch.
{2) Autotrimt may be disconnccled by:

a.  Any aclion in (1} above, or

b. Pushing the trim master switch OFF,

After ailed system has been identilied, leave system circuit
breaker open and do not operate until the system laiture
has been identificd and corrected.

(3) Altitude Loss During Mallunction:

a.  An autopilot mallunction during climb, cruise or descent
with a 3 secand detay in recovery initiation could resuil in
as much as 60° ol bank and 250 loot altitude foss. Maximum
altitude loss was recorded at 180 KIAS during descent.

b. An autopilot maifunction during an approach with a |
second delay in recovery initiation could result in as much
as 22° bank and 100 oot altitude loss. Maximum altitude
loss measured with 25° flaps cxtended, gear down, and
operating cither coupled or uncoupled.

{b) COMPASS SYSTEM
(1) Emergency Operation with Optional NSD 360A (HS1) Slaved

and/or Non-Slaved:

a.  Appearance of HDG Flag:
. Check air supply gauge (vac or pressure) for adeguate

air supply (4.2 in. Hg. min.).

2. Check compass circuit breaker,
3. Observe display lor proper operation.

ISSUED: SEPTEMBER 17, 1984 REPORT; VB-1080
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b. To disubic heading card - pull circuit breaker and use
magnetic compass for directional data, (

NO'TE

IT heading card is not eperationad, autopilot
should not be used.

c. With card disabled VOR/Laocalizer and Glide Slope
displays are still Tunctional; use card set to rotate card to
airerall heading lor corvect picture.

d.  Staving Failure - (i.c. failure (o scll correct for gyro drift):
I. Check gyro slaving switch is sct to No, | position (il

equipped with Slave No. |- No, 2switch) or SLAVED

position when cquipped with Slaved and Free Gyro

Maode Switch,

Check for HDG Flag.

Check compass circuil breaker.

Resct heading card while observing slaving meter.

B b

NOTE 4
(

Dead slaving meter needie or a needle displaced
fully one dircction indicates o slaving system
[ailure,

5. Seciect staving wmplificr No. 2, if equipped.

6. Reset heading card while checking slaving meter, 11
proper slaving indieation is not obtained, switch to lree
gyro mode and periodically set card as an unslaved
gyra.

NOTE

In the localizer mode, the TO FROM arrows
may remain out of view, depending upon the
desipgn of the NAY converter used in the insta-
lation,

REPORT: YB-1080 ISSUED: SEPTEMBER 17, 1984
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SECTION 4 -

NORMAL PROCEDURES

{a) PREFLIGHT PROCEDURES

NOTE

During system lunctional check the systcm
must be provided adequate D.C. vollage (£2.0
VDC min) and instrument air (4.2 in. Hg.
min.). 1t is recommended that the engine be
operated to provide the necessary power and
that the aireraft be positioned in a level attitude,
during the functionat cheek.

(1) AUTOPILOT;AUTOTRIM - To be performed belore the first

n

a.
b.
C.

ight of each day.

Trim system switch - on,

Engage awtopilot.

Maove the heading bug leflt and right of the lubber line,
Observe that the control wheel moves in the direclion of
the heading bug displacement,

Press the DN swilch - verifly that the control wheel moves
in the down direction. Verily that aftcr approximaielya l .
sccond dclay, the trim moves in the down direction.
Press the UP switch - verify that the control wheel moves in
the up dircetion. Yerily that aftcr approximately a 3 second
delay, the trim moves in the up direction,

Grasp control wheel and override roll and pitch servo
acluators to assure override capabitity.

Hold control yoke and disenpage autopilot by activating
the AP OFF switch on the control wheel.

Check controls through full travel in roll and pitch to
assurc complete autopilot disengagement.

Press and hold the TEST switch - all mode arnunciators
light with AP Miashing.

Release the TEST switch after all annunciator lights except
HDG, ATT, and TEST turn off.

Press the DN swilch - HDG, ATT and TEST remain on.
Press the UP switch - HDG, ATT and TEST remain on.

m. Momentarily press the TEST switch - HDG and ATT

remain on, TEST [lashes.

ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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n.  Press the DN switch - the TEST light remains OFF as lom,
as the DN switch is held. (

0. Press the UP switch - the TEST light remains OFF as lo
as the UP switch is held.

p. Momentarily press the TEST switch - HDG and ATT
lights remain on and the TEST light turns off,

(2) COMMAND TRIM SYSTEM - To be performed before the

first flight of cach day.

a.  Using the control wheel trim switch, verily normai trim up
and down opcration,

b. Press and hold the center bar on the controt wheel trim
switch, Observe that the trim system does not operate,

c. Release the center bar on the control wheel trim switch,
Move the control wheet trim switeh lore and all. Obscrve
thad the trim systen does not operale.

This completes the test sequences,

CAUTIONS

Any failure of the above procedures indicates

that a failure ¢xists in the system and the system (
shall not be operated urdil the failure has been

located and corrected.

Check the clevator trim setting before takeodT,

{3) COMPASS SYSTEM (NSD 360A)

{For other compass systems, refer to appropriite manu-

facturer’s instructions)

a.  Check slaving switeh in SLAVE or SLAVE No. | or No, 2
position, as appropriate. (Slaving systems with R.M. 1,
oulpwt provides only slave and free gyro positions,)

b. Rotate card to center slaving meter - check HDG
displayed with magnetic compass heading.

¢, PesTorm standard VOR receiver check.

(b) IN-FLIGHT PROCEDURE - AUTOPILOT
(1} Roftate heading bug to desired heading,
(2) Frim aircraft for cxisting Might condition (all axes). Enga
autopifot,
(3) During mancuvering flight - control aircraft through use ol the
heading bug and the pitch modificr. (HDG-ATT modes)

;IICPORT: ¥B-1080 ISSUED: SEPTEMBER 17, 1984
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(4

For navigation operations select modes as requived by the
operation being conducted and in accordance with the mode
description provided in Section 7.1. For specific instructions
relating to coupled instrumcent approach operations, refer to
Special Operations and Information,

(¢) IN-FLIGHT PROCEDURE - COMMAND/AUTOTRIM
SYSTEM

(D
(2)

(3)

Trim master ON.

When the attopilot is engaged, pitch trim is accomplished and
maintained automatically.

With the autopilot OFF, command trim isobtained by pressing
and rocking the combination TRIM-AP disconnect bar on the
pilot’s control wheel trim switch.

(d) SPECIAL OPERATIONS AND INFORMATION

(N

(2)

Altitude Hold Operation

For best results, reduee rate of climb or descent (o 1000 FPM
before engaging altitude hold mode. For smooth control,
changes in Map extension shouid be made one notch at a time
allowing time between changes for airspeed to stabilize.
Instrument Approach Operations

Initial andfor intermediate approach segments should be
conducted between 100-106 KIAS with [laps positioned 0° ta
25°, Upon intercepting the glide path or when passing the final
approach fix (FAF) immediatcly lower the landing gear and
reducc the power for approximately 80-90 KIAS on the linal
approach scgment. Adjust pawer as neeessary during remainder
of approach to maintain carrect airspeed. Monitor course
puidance information (raw data) throughout the approach. All
pawer changes should be of small magnitude und smoothly
applicd lor best tracking performancec. Do not change aircraft
confipuration during final approach while autapilot is engaged.
For approaches without glide path coupling, adjust pitch
attitude in conjunction with power to maintain desired airspeed
and descent rate.

NOTE

The antopilat will not decouple from the GS or
localizer in the event of radio failure, however,
warnings will Qash in the mode appropriale Lo
the failure. Monitor course guidance raw data
during the approach to assure signal quality.

ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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{3) lonstrument Approach Go-Around Mancuver

a.  Disconnect the autopilot and manaally controd the aircer ~

b. Add takeoll power, or power as desired.

¢.  Checek that correct attitude and a positive raie of climb s
indicated, then raise gear and flaps.

d. Set the heading bug to the desired missed approach
heading.

€. Re-enpage the nutopilof,

SECTION § - PERFORMANCE

No chanpe.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optionsl cquipment is included in the licensed weight
and balance data in Scction 6 of the basic PiloUs Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION (

The Century 31 Autopilot is a light weight clectronic awtopilot system
wlilizing vertical and divectional gyro signals and D.C. elcctric servos to
provide thice axis scnsing and two surlace control. The system includes
lateral and vertical radio coupling, commind and automatic clevator trim;
and navipation and autopitot failure monitor and warning systems.
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The Century 3 is activated with the aiveralt master switch and eperates

"=« low powerslate until the autepilot is engaged. Mode selection is made by

& hing the desired mode switch on the mode programmer. The selected
wode wilk iluminate an the annunciator panel.

The annunciaztor panel contains an ambicnt light level sensor whicl wilf
automaticaily dim the annunciator light level during night operations. The
programmer contains mode recognition lights and dimming is provided by
the panel light dimmer switeh,

The electrie clevator trim system is a fully redundant type in both the
manual and autotrim modes. The trim system is powered through a separate
system master switch that must be *ON™ during autopilot operalions, and
for the control wheel trim command switch (o Tunetion when the autopilot
is OFF.
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7.1 COCKPIT CONTROLS AND FUNCTIONS

2 1

. AP HDG NAY AP REV

©OCTESY ATT AL OS 1]
[HDG WAV APH REV TEST A
Q@

e

Ej Up

OFF
e §D]e
345698
CON'I‘R(.)LI,ER/FLIGH'I‘ COMPUTER :
Figure 7-1 (

Lo Trim Systenmt Master Switch (Figure 7-3) - provides power for all
autotrim and control wheel electric trim operations,

2. Autepilot ON - OFF Switch - M omentary rocker type switch which
engages or disengages the antopilot roll, pitch and trim servos and
lights or extinguishes autopilot (AP) annunciator, as appropriate.

NOTE

The avtopilot will switch to HDG and ATT
modes upon enpagement or discngagement
with automitic pitch attitude synchronization.

3. HDG Mode Selector Switch - provides turn control and heading
hold through use of the heading index (bug) on the D.G. or H.8.1.
heading instrement,
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Figure 7-1 {cont)

4,

NAV (Navigation) Mode Sclector Switch - provides automatic 45°
VOR-LOC intereept angice; tracking and crosswind carrection. The
autopilot utilizes the HDG bug as the VOR course reference and a
separate VOR indicator instrument for left-right information when
using a D.G. or the course indicator and lefl-right needle for
reference inputs when using an H.S.1. type compass{ VOR display.
The NAV mode provides automatic gain and rate reduetions and
bank limiting to improve tracking performance. NAV mode should
normaily be uscd as anenroute function. Scteet APR mode for LOC
and VOR approaches.

NOTES

The heading bug is disabled when using an
H.S.L and NAV, APR or REV is selected,
except when using selected angle intercept
feature (refer to Special Modes and
Opcrations),

With a D.G., the heading bug must be set to the
desired radio course when using NAV, APR or
REVY modes.

Seleet desired course on H.8.1. cousse selector {or OBS and D.G)
and seleet NAY mode for VOR tracking,

APR (Approach) Made Selector Switeh - provides automatic 45°
VOR-L.OC intercept angle, tracking and crosswind correelion
during instrument approach operations. D.G./HL.S.1. operation
and function are identical to NAV mode. Seleet the desired course on
H.S.L (or O.B.8, and D.G.} course seiector and seleet APR maode,
REV (Back Coursc} Mode Sclector Switeh - for use in tracking the
LOC front course outbound, or the LOC back course inbound, or
the published YOR approach course outbound. When using an
H.5.1. display always set the course selector on the inhound [ront
localizer course or VOR inbound published approach course when
using REV mode, When using a D,G. the heading bug must be set Lo
the final approach course.

Pitch Modificr/ Attitude Selector Switeh

The pitch data modiier is 8 momentary type switch that is used o
selcet the ATT mode or modify the aircraft attitude. When the
aatopifot is engaged, automatic pitch synchronization is provided
to the attitude existing at engagement. In A'TT mode, actuation ol
the modificr UP or DN will caunse a pitch attitude change at a rate of
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Figure 7-1 {cont)

{a)

.7° per second. In ALT mode, actuation of the pitch modilier ;-
cause the autopilot (o citer the ATT mode with subscqt(
operation as deseribed above,

ALT (Altitude) Made Sclector Switch

Scicetion of ALT moade will cause the autopilot to maintain the
pressure leved (altitude) at the point of engugement. Because of the
pitch rate contrel provided by the autopilot, altitude mode may be
cngaged [rom any vate of climb or descent, however, for mmaximum
passenger comflort, rate ol elimb or descent should be reduced to
(000 FPM or less prior to ALT mode engagement.

SPECIAL MODES AND OPERATIONS

(1) Glide Slope (GS) Mode - The GS mode is [ully automatic,
thercfore, no GS engage switch is used. The GS modc may be
entered from either ATT mode or ALT mode, lrom above the
GS centertine or below the centerline,

Activation ol the GS mode depends upon satislying two sets -
conditions; completion of the ARMING scquence and :
sutislying of an cquation rclating to the aireralt’s positic.,
relative to the GS centerline and the rate at which theaireralt is
approaching or departing rom the GS centerline,

For GS mode arming, the following conditions must exist
simultancously;

a. No. 1 NAV radio must be channcled to a localiver
lrequency,

L.ocalizer deviation must be less than 809,

Localizer Tlag not extended - valid LOC signal.

GS Flag not extended - valid GS signal.

System in APR mode.

System in cither ATT or ALT mode.

—e oo

When the GS made arming conditions are met, the GS mode
annunciator will illuminate in conjunetion with the active pitch
mode. Loss ol any arming condition prior to GS capture will
cause the GS annunciator to cxtinguish, (
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G5 mode activation (GS capture) is indicated by the active
pitch mode annunciator extingaishing, leaving only the GS
annunciator lighted. Since GS mode activation cesults from a
combination of position and rite information, GS capture will
probably oceur before the GS needie centers in such a manner
that the transition on o the GS centerline will be anticiputed
and therelore, very smooth.

After GS capture, loss of valid GS signal will cause the GS
anptnciator to Mash. Also selection of HDG, NAY or REY
mode will cause GS to lash, indicating an inconsistent GS
trucking condition. APR mode must be selected while tracking
glide slope.

The GS mode may be deactivated by sclection of any other
pitch mode (AT, ALT), however, automatic reactivation is
possible from ny pilch mode if APR mode iy selecied.

NOTE

1E vadid glide slope data is lost after coupling,
the autopilot will NO'T automatically decouple,
however the GS light will Hash. The pilot must
monitor vaw course puidance data during the
approach to assure signal quality.

Since GS arm and captere are avtemitic when the arming and
caplure sequence is met, the GS must be locked out Tor holding
operations on the focalizer at the [LO.M. When localizer
holding is desired, localizer tracking must be pecformed in
NAY maode which will offer the same tracking dynamics as
APR mode but will inhibit GS arm and capture. When APR
clearunee is received, seleet APR mode for completion of the
approach.

(2) Sclected Angle Intercepts - I an H.SA, type heading system is
instatled, selected angle intereepts may be made during VOR or
localizer intercept situations by selecting HDG and NAVY,
HDG and APR, or HDG and REVY, simullancousty, as
appropriate. During a sclected angle intereept operation, the
autopitor wilh follow the heading bug until reaching the
computed On Course Turn Point at which {ime caplure is
indicated by extinguishing of the HDG mode annunciator,
Selected angle intercepts ol over 60° are notl recommended.

ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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NOTE

Hovadio information becomes invalid (1lap) .

wfter initiation of a selected angle intereept the (

(3)

(4)

applicable navigation mode annunciator will
tlash and the atopilot will remain in DG
maode. The avtomatic mode shift to the invalid
radio mode will not oceur.

CWS Made - The system s equipped with a contiol wheel
steering switch on the pilots control wheel, When depressed
and held, this switeh wili disengage the autopilot roll aind pitch
servos (o atlow manual aireralt mancovering. When releasced,
the seavos will re-engage with the eterad (roll) mode previously
in use activided. The pitel mode previously engaped will
reqmain programmed in the following condition:

i ALT Mode - TEATE maode had been in use, the AL maode
will synchronize at the new pressure altitude existing at
releise of the CWS switeh.

b, AP Mode - 11 the A'T°F mode had been in ase, the system
will synchronize with the airerall atdtude existing al
refease ol the switeh, (

System Test{Ground Operations Only) - The system is eguipped
with a comprehensive test cireuit which, when activited, will
test the latlure monitor cireuits and bl the gnsunciator aaps.
Activation ol the TEST switch will inttinte the system test only
when the autopilotis NOT engaged. Whenautopilot is engaged,
activation ol the TES'T switeh will test the annunciator lamps,
H the aatopilotis engaged during the test sequence, the seguence
will terminate immediately, Refer to Section d for Lests reguired
betore the first flight ol cach duy.

Warning Systemy and Iaterfocks - The Century 31 System
inciudes a number of automatic interlocks that will prevent
systeni operation or individual mode operation if the input
imformition is not valid or i other prevequisite conditions do
not exist. In addition to the interlocks, the system will
annunciate various failure conditions as advisory information
for the pilot. Following is a brief description of the interlocks
and warnings provided,

REPORT: VB-1080 ISSUED: SEPTEMBER 17, 1984
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a. Interlocks

2.

Autopilot engagement is inhibited uniess an excitation
signal is being provided to the attitude gyro.
Sclection of ALT mode is inhibited il the system
altitudc information is unreliable or il the entire system
has not been powered lor approximatciy 3 minutcs to
allow stabilization of the altitude source,

During Dual Mode (selected angle) intercepts, il the
navigation information becomes invalid the appropriate
NAV/APR/REV annunciator will (lash and awtomatic
mode switching lrom HDG to the coupled navigation
mode will be inhibited.

b. Warnings

l.ow Voltage - When the aircralt bus voltage [alls
below the minimum required for reliabic system
function, any mode annunciator not already ON will
flash.

Attitude Gyro Excitation - Absence of valid gyro
excitation will cause the autopilot to disengage and the
AP annunciator to flash. The autopilot cannot be re-
engaged until this condition is eorrected,

AP Disengagement - Aaytime the autopilot is disen-
gaged the AP annunciator will flash fér approximately
5 scconds, then remain OFF,

Navigation Information Invalid - The appropriate
navigation mode annunciator will ffash when scleeted
and invalid navigation signals arc present (NAVY Flag
in view). Additionally, the appropriate navigation
mode annunciator (NAY /A PR/ REV) will flash during
adual mode intercept if invalid navigation information
is present.

GS Information Invalid - The GS annunciator will
ftash when G8 information(GS Flagin view) isinvatid
alter the GS mode is aclive or when HDG, NAV or
REV maode is selected alter GS captuge. I valid GS
information is not available during the arming
sequence, the system will not arm and GS capture will
not occur.

ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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(b} REMOTE CONTROL SWITCHES

@
)
NP O
LT

@

(2] L\
I\L/\/\/\4
AUTOPILOT CONTROL WHEEL SWITCH CAP

Figure 7-3 (

(1) Command Trim Switch - Dual action type switch requiring
the top bar o be depressed and the rocker to be maoved fore or
afl to cause the electric trim to function from the control whecl
switch. Depressing the center bar will disconnect the autopilol.

(2) Control Wheel Stcering (CWS) Switch
Sec explanation in Special Modes and Operations Section,

(3) Master Disconnect Switch - Pressing this switch will disconncet
awtopitot and interrupt command/autotrim operation while
depressed. Trim operation will resutme when the switch is
released.

REPORT: VB-1080 ISSUED: SEPTEMBER 17, 1984
9-142



PIPER AIRCRAFT CORPORATION SECTION ¢
PA-32R-301, SARATOGA SP SUPPLEMENTS

1.3 INSTRUMENTS

—
P
o

r.b/ \t'\
O =—10
lﬂl:l—lll 10
]l 0
&
N )

ATTITUDE GYRO
Figure 7-5

I. Standard 3 Inch Air Driven Attitudc Indicator Gyro.

2. Symbolic Airplane - Serves as a slationary symboi of the atrerafl,
Aircraft pitch and roll attitudes are displayed by the rctationship
between the fixed symbolic aircraft and the movabie background.

3. Roll Attitude Indcex - Displays airplanc roll attitude with respect to
the roll attitude scale.

4, Roll Attitude Scale - Scale marked at 0, +10, +20, +30, +60 and
190 degrecs.

5. Pitch Attitude Scale - M oves with respect to the symbolic airplanc
to present pitch attitude, Scale graduated at 0, +5, +10, +15, 420
degrees.

6. Symbolic Aircraft Alignment Knob - Provides manual positioning
of the symbolic aircraft for level flight under various load
conditions,

i
ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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NSD-360A NAVIGATION SITUATION DISPLAY
Figure 7-7

I. NSD-160A Compass System - (For details of any other com(
system, refer to manufacturer’s information.)

2, Skaving Mecter - Osciflation of ncedle indicates that compass is
slaved to magnetic Mux detector. Needle maintained in cither
cxtreme position for more than 2 - 3 minutes indicates system failure,

NOTE

NSD-360A System includes a slaving seleclor
switch ailowing the sciection of free gyro mode,
Reler to cmergency procedurcs flor [aiture
instructions.

3. HDG index (bug) for autopilot heading conlrol.

4. Compass card.

5. Lett-right portion of VOR-L.OC Course Needle.

6. HDG Control Knob - push in for initial compass setting,

7. VOR Coursc Needle Set Knob (Q.B.S).

8. GS Indicator with Flag Alarm, .

9. YVOR-LOC Bearing Sclector Course Needle and Omni BLdI
Indicator, N

10. Heading Warning Flag,

11, Navigation Warning Flag.

REPORT: YB-1080 ISSUED: SEPTEMBER 17, 1984
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DIRECTIONAL GYRO
Figure 7-9

Non-Slaved Directional Gyro - Provides a stable visual indication
of aircraft heading to the pilot. The gyro is air driven.

Lubber Line - Indicates aircraft magnetic heading on compass
card (4).

Heading Bug - Moved by ( @) knob (5} to scleet desired heading.,
Compass Card - Rotates to display heading of airplane with
reference to lubber fine (2) an DG,

Heading Selector Knob (A) - Positions heading bug (3) on
compass card (4) by rotating the heading selector knob. Fhe bug
rotales with ¢he compass card.

Gyro Adjustment K nob (PUSH) - When pushed in, allows the pilot
to manually rotate the gyro compass card (4} to correspond with the
magnetic hcading indicated by the magnctic compass. ‘Fhe unslaved
compass card must be manually resct periodically to compensate
for preccssional errors in the gyro.

ISSUED: SEPTEMBER 17, 1984 REPORT: YB-1080
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT 18
FOR
AUXILIARY VACUUM SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Piper Auxiliary
Vacuum System is installed in accordance with Piper Drawing No. 87778-3,
The information contained herein supplements or supersedes-the basic
Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual
only in those areas listed herein. For limitations, procedures and
performance information not contained in this supplement, consult the

~*ngic Pilot’'s Operating Handbook and FAA Approved Airplane Flight
‘nual,

PN

FAA APPROVED Lj i1 41.«._.1.__

D.H. TROMPLER '

D.0.A. NO. §0-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL,_ Oct. 22, 1986
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SECTION 1 - GENERAL (

This supplement supplies information necessary for the operation of the
airplane when the optional! Pipcr Auxiliary Yacuum System isinstalled. The
information contained within this supplement is to be used in conjunction
with the comnplete handbook.

SECTION 2 - LIMITATIONS

(a) The auxiliary vacuum system is limited to standby function
only, do not take off with the engine driven dry air pump
inoperative,

(b} Discontinue flight in Instrumcnt Meteorological Conditions (EMC)
if vacuum pressure falls below 4.8 In. Hg.

(¢} The auxiliary pump/motor asscmbly and elapsed time

indicator must be removed from service after 500 hours
accumulated operating time or 10 years whichever occurs first(’

SECTION 3 - EMERGENCY PROCEDURES
(a) YAC OFF or Low VAC Warning - Auxiliary Yacuum Switch
AUX ON.
(b) Verify vacuum system suction 4.8 to 5.2 In, Hg.
CAUTION

Compass error may exceed 10° when auxiliary
vacuum system is in operation,

REPORT: VB-1080 ISSUED:ISEPTEMBER 1, 1986
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“%CTION 3 - EMERGENCY PROCEDURES (cont)

(c) Monitor electrical load - verify alternator capacity is
not being exceeded as indicated by the ammeter, I{ required
turn off non-essential electrical equipment,

(d) Land at the earliest opportunity to have primary system
repaired.

SECTION 4 - NORMAL PROCEDURES

(a) Preflight Check,
(I) Turn on battery switch and verify VAC OFF light
illuminated.

NOTE

Due to the electrical power requirement of the
auxiliary vacuum pump it is suggested that the
engine be operating while making the following
checks,

(2) Turn on auxiliary vacuum pump and verify AUX ON
light is illuminated and electrical load
(approximately 15 amps) on ammeter,

(3} Turn offl auxiliary vacuum pump and verify AUX ON |
light extinguished,

REVISED: SEPTEMBER 1, 1986 REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES (cont) (

(b) Inflight Check,
(1) Turn off non-essential electrical equipment,
(2) Turn on auxiliary vacuum pump and verify AUX ON
light illuminated and electrical load (approximately
15 amps) on ammeter,
(3) Turn off auxiliary vacuum pump and verify AUX ON
light extinguished and return to normal flight.

NOTE
For maximum service life, aveid continuous

non-cmergency operation of the auxiliary
vacuum pump.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT & BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Basic Pilot's Operating Handbook.

REPORT: VB-1080 ISSUED: SEPTEMBER 1, 1986
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SECTION 7 - DESCRIPTION AND OPERATION
The auxiliary dry air pump system provides an indepcndent back—up
‘urce of pncumatlc power to operate the gyro flight instruments in the
/ent the engine driven air pump fails, Neither the auxiliary nor the engine
driven gyro vacuum systems provides air for deice boot inflation and hold-
down, These functions are provided by a separate engine driven air pump
system,

The control switch (labeled AUX VAC) for the auxiliary pump system is
located on the right side of the instrument panel below the vacuum suction
gage. The control switch operating modes are “push-for-on™ and *“push-for-
off™,

The switch button incorporates two annunciator light sections labeled VAC
OFF and AUX ON. The VACOFF section is controlled by a vacuum switch
in the primary pneumatic system and illuminates an amber light when the
engine driven pump is inoperative or when the system vacuum falls below
the switch activation level, The AUX ON section is controlled by a vacuum
switch in the auxlllary pncumattc system and illuminates a blue light when
the auxiliary pump is operaung and creating a vaeuum in the system. When
the auxiliary pump is activated at high altitude, or if the system has
" Tweloped air leaks, the AUX ON light may fail to illuminate. This indicates
t the system vacuum is still below the AUX ON switch activation level
even though the auxiliary pump is operating and can be verified by
observing the vacuum system indicator,

ISSUED: SEPTEMBER 1, 1986 ' REPORT: VB-1080
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SECTION 7 - DESCRIPTION AND OPERATION (cont)

The annunciator lights do not incorporate a press-to-test feature, 1f ti...
lghts do not illuminate as cxpected, check for burned out lamps, replace
with MS 25237-330 bulbs and retest the system,

System electrical protection is provided by a 20 amp circuit breaker in
the pump motor circuit and a 5 amp in line fuse in the annunciator light
circuit, The breaker is mounted on the circuit breaker pancl,

The auxiliary pump is in the forward baggage compartment under the
right side floor board. The auxiliary system connects to the primary system
at a manifold downstream of the vacuum regulator. Isolation of the primary
and auxiliary systems from cach other is accomplished by check valves on
each side of the inanifold. The primary system vacuum switch is located in
the center of the manifold and senses vacuum supplied to the gyros. The
auxiliary system vacuum switch is located on the manifold between the
check valve and the auxiliary pump and senses vacuum generated by the
auxiliary pump. In order to assure high reliability of the auxiliary air pump
system as a back-up power supply for gyro instruments, the pump/motor
assembly must be removed and replaced after a time inservice as specifie;”
the limitations Section 2 of this handbook. An clapsed time indicato
incorporated into the auxiliary pump electrical system to show accumulated
hours of operation,

REPORT: VB-1080 ISSUED:SEPTEMBER 1, 1986
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT 19
FOR
NORTHSTAR M1 LORAN C NAVIGATOR
WITH KAP/KFC 150 AUTOPILOT SYSTEM

This supplement must be atlached to the Pilot's Operating Handbook and
FAA Approved Flight Manual when the optional Northstar M1 Loran C
Navigator is installed per the Equipment List. The information contained
herein supplements or supersedes the basic Pilol's Operating Handbook and
- BAA Approved Airplane Flight Manual only in those areas listed herein, For

/;mitations, procedures, and performance information not contained in this
supplement, consult the basic Pilot's Operating Handbook and FAA Approved
Airplane Flight Manual,

FAA APPROVED: J&.HA]AILN__“#—‘*/
D. H. TROMPLER

D.0.A.NO. SO-1 :
PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

DATE OF APPROVAL: _March 26,1990
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of{.
airplane when the optional Northstar M1 Loran C Navigator system is
installed, The navigator sysiem must be operated within the limitations herein
specified. The information contalned within this supplement is 1o be used in
conjunction with the complete handbook,

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbook at all times when Lhe Northstar
MI Loran C Navigator System is installed.

SECTION 2 - LIMITATIONS

(a) Norhstar M1 Loran C Navigator Reference Manual (latest revision)
mus| be immediately available (o the flight crew whenever navigation
is predicated on the use of the Northstar M1,

(b) The Northstar M1 Loran C Navigalor is approved for VFR only.

(c) During operation no flight operation shall be predicated upon(.
Northstar M1 Loran C Navigator whenever a NAV flag is displayed
by the Course Deviation Indicator (CD1).

(d) The following placard is located on the pilot’s instrament panel in
elear view of the pilot:

LORAN C APPROVED FOR VFR ONLY

SECTION 3 - EMERGENCY PROCEDURES

No changes to the basic Emergency Procedures provided by Section 3 of
this Pilot's Operating Handbook are necessary for this supplement.

REFORT: VB-1080 ISSUED: NOVEMBER 13, 1989
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SECTION 4 - NORMAL PROCEDURES
(a) OPERATION

!

Normal operating procedurces are outlined in the Northstar M1 Loran
C Navigator Reference Manual (latest revision).

(b) NAV-COUPLED MODE

When operating the KAP/KFC 150 flight control systemn in cither the
navigation (NAV) or approach (APR) mode, and the NAV/LORAN
swilch has been sel to the Northstar M1 as the navigation source, all
cperational procedures which are applicable to these two incdes, as
described in the KAP/KFC 150 Operator's Manual and this Flight
Manual Supplement, still apply, with the following notations or
exceptions:

(1) Northstar is approved for VFR only,
(2) Course deviation data for the autopilol is derived from the
Norihstar ML,
{3) For course intcrcept or course tracking, set the HSI course needle
to the Loran C course 1o be flown, This sclting provides course
H datum (o the autopilot,
{4) Swilch position:

NAV/LORAN SW SELECTIONS
NAV NAV #1 coupled to A/P.
Displayed on HSI.
LLORAN LORAN coupled to A/P.
Displayed on HSI (blue
indicator light illuminated).

ISSUED: NOVEMBER 13, 1989 REPORT: VB-1080
Jofe, 9-157



SECTION 9 PIPER ATRCRAFT CORPORATION

SUPPLEMENT 19 PA-12R-301, SARATOGA SP
NAV/LORAN AP NAY
Sw Sw SELECTIONS (
NAY AP NAV 1 NAV #1 ¢conpled to A/P,
Displayed on HSL
AfP NAV 2 NAV #1 coupled to A/P.
Displayed on #2 CDI.
LORAN * LORAN coupled to A/P.
Displayed on HSI (blue
indicator light illuminated).
*When the LORAN/NAYV swilch is in the Loran mode, the A/P
NAV antopilot coupling switch is inactive,

() NAVIGATION DISPLAYS

The Loran C System drives the pilot's HS1 display when manually
selected by the NAV/LORAN switch, This configuration is
annunciated by a mode light, The HS1 will only display left or ri{
course information, and a NAV flag indication, from the Norihs.
M. The course selector pointcr must be manually set to the Loran C
course. (Actual course cannol be determined on the HSI by rolating
the course selector pointer.)

Wien Loran has been selected for display on the HSI, the bearing
pointer witl continue displaying the bearing to a previous selected
VOR, RNAY waypoint, or NDB. Caution must be used in noting that
the pointer will not indicate Lthe bearing Lo the Loran waypoini.

() WAYPOINT ALERT ANNUNCIATOR
Becomes active within a one-minute radius of a waypoint,

(¢} PARALLEL OFFSET ANNUNCIATOR

Becomes active whenever a parallel offset is in effect. (

REPORT: VI3-1080 ISSUED: NOVEMBER 13, 1989
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SECTION 5 - PERFORMANCE

. Installation of the Northstar M1 Loran Navigator does not affect the basic
tformance information presented in Section 5 of this Pilot's Operating
Handbook.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in Section 6 of the Pilol's Operating Handbook.

ISSUED: NOVEMBER 13, 1989 REP'ORT: VB-1080
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PILOT'S OPERATING HANDBOOX
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SPECIAL SUPPLEMENT

FOR
KING,
KLN 88, LORAN C
NAVIGATION SYSTEM
WITH KAP/KFC 150 AUTOPILOT SYSTEM

This supplement must be attached to the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual when the optional King KLN 88,
Loran C Navigator is installed per the Equipment List. The information
contained herein supplements or supersedes the basic Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manual only in those¢ areas
listed herein, For limitations, procedures and performance information not
contained in (his supplement, consult the basic Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual,

FAA APPROVED MM&AQ@_

W. R. Moreu

D.O.A. NO, 50-1

PIPER AIRCRAFT CORPORATION
VERQ BEACH, FLORIDA

DATE OF APPROVAL AUGUST 15, 1992
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the optional King KLN 88, Loran C Navigation System 1sk
installed, 'The navigation system must be operated within (ke limitations herein
specified. The information contained within this supplement is o be used in

conjunction with the complete handbook,

This supplement has been FAA Approved as a permanent part of this
handbook and must remain in this handbook at all times when the King
KLN 88, Loran C Navigation System is installed.

SECTION 2 - LIMITATIONS

(a) King KLN 88, Loran C Navigation System, Pilot’s Guide (P/N
006-08458-0000 dated August, 1989, or latest revision) must be
immediately available to the flight crew whenever navigation is
predicated on the use of the King KLN 88.

{b) The King KLN 88, Loran C Navigation System is not approved\f
for 1IFR approaches,

() IFR RNAV operation is limited to the 48 contiguous states, the
District of Columbia and coastal waters in accordance with
AC 20-121A,

(d) 1FR terminal navigation using the KLLN 88 Loran C system is
approved for use in the conterminous United States and coastal
waters in accordance with AC 20-121A with the exception of
an area bounded on the north by N36°00' Lat., on the east by
W107°30' Long., on the south by N33°0(' Lat,, on the west by
W111°00' Long. (See Figure 1).

(e) During RNAV operation of the King KLN 88, Loran C, addilional
navigation equipment required for the specific type of operation
mus! be installed and operable.

REPORT: VB-1080 ISSUED: AUGUST 15,1992
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(f) The King KLN 88 Loran C Navigation System must be checked
for accuracy (reasonableness) prior to use as a means of
( | navigation and under the following conditions:

(1) Prior to each compulsory reporting point during 1FR
operation when not under radar surveillance or control,

(2) Prior to requesting Off-Airway routing, and at hourly
intervals thereafter during RNAV operation off approved
RNAY routes.

(3) At or prior to arrival at each enroute waypoint during
RNAY operation along approved RNAY routes.

(4) After acquisition of a new GRI, or reacquisition of the
same GRI.

0 106" oy
8y 5
Ty Hor © ARG
Egrernon 45
P 3

M?af’w

AREA RESTRICTION TO TERMINAL OPERATIONS
Figure 2-1
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(g) No flight operation shall be predicated on the use of the King KLN
88, Loran C Navigation System whenever a NAV OFF flag is
displayed by the CDI. In addition, no IFR flight shall be predi(
cated on the usc of the King KLN 88, Loran C Navigation System
whenever the external LORAN WARN annunciator is lighted, or
the accuracy reasonableness check has a consistently greater
position error than 3.0 nautical miles or any failure observed
during the systein start-up test.

(h) The pilot must verify the coordinates of each waypoint to be uscd
during an IFR flight.

() The following placard is located on the pilot’s instrument panel
adjacent to Lhe HSI:

LORAN C NOT APPROVED FOR APPROACH

SECTION 3 - EMERGENCY PROCEDURES
No changes to the basic Emergency Procedures provided by Section 3 o(
this Pilot’s Operaling Handbook are necessary for this supplement.

If KLN 88, Loran C information is flagged, utilize remaining operational
navigalion equipment as required,

SECTION 4 - NORMAL PROCEDURES
(a) OPERATION

Normal operating procedures are outlined in the King KLN 88, Loran
C Navigation System, Pilot’s Guide (P/N 006-08458-0000 dated
August, 1989, or latesl revision),

(b) Extemal Annunciators

WPT APR (
MSG WRN
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(2)

3

“4)

Waypoint (WPT)

Approximately 36 seconds prior to reaching a dircct to
waypoint or 20 seconds prior to the beginning of turn
anticipation (turn anticipation function enabled) the
waypoint alert annunciator will begin flashing. This is
called "waypoint alerting”.

Message (MSG) .

Will flash to alert the pilot of a sitnation that requires
attention, Press th¢ MSG button on the KLN 88, Loran C
to view the message, (Appendix B of the KLN 88 Pilot's
Guide contains a list of all of the message page messages
and their meanings).

Approach (APR)
Annunciates approach mode selection on the KLN 88,
Loran C (Approaches NOT APPROVED),

Warning (WRN)
Annunciates whenever the KLN 88 determines that its
estimated position error is greater than 1.7 nautical miles.

SECTION 5 - PERFORMANCE

Installation of the King KLN 88, Loran C does not affect the basic
perfonnance information in Section 5 of this Pilot’s Operating Handbook.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight
and balance data in Section 6 of the Pilot’s Operating Handbook.

ISSUED: AUGUST 15, 1992 REPORT: VB-1080
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SECTION 10
OPERATING TIPS |

10.1 GENERAL

This section provides operating tips of particular value in the operation I
of the Saratopa SP.

10.3 OPERATING TIPS I

{a) learn to trim for takcoff so that only a very light back pressure on
the control wheel is required to 1ift the airplane off the pround.

(b) The hest speed for takeofl is 70 to 8D KIAS under normal
conditions. Trying to pull the airplane off the ground ut too low an
airspeed deercases the controilability of the airplanc in the event
of engine failure.

(¢) Flaps may be lowered at airspeeds up to 112 KEAS. To reduce fap
operating toads, it is desirable to have the airplane at a slower
speed helore extending the flaps. The Map step will not support
weight il the Mlaps are in any extended position. The flaps must he
placed in the “UP™ position before they witl lock and support
weight on the step. '

{d} Belore attempting {o reset any circuit breaker, allow i two to five
minute cooling off period.

(¢) Before starting the engine, check that all radio switches, light
switches and the pitot beat switeh are in the off position so as not to
create an overfoaded condition when the starter is cngaged.

(N Anti-collision fights should not be operating when flving through
cloud. fog or hare, since reflected light can produce spucial
disorientation. Strobe lights should not e used in close proximity

to the pround such as during taxiing, takeoff or landing.
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(g} The rudder pedals are suspended Trom a torgue tube which extends
across the Tusclage. The pilot should hecome Gmmiliar with the (
praper positioning of his feet on the rudder pedals so as to avoid
interference with the torque tube when moving the rudder pedals
or operating the toe brakes,

(I In an effort to avoid accidents, pilots shoutd obtain and study the
salety related informition made availuble in FAA publications
such as regwlations, advisory eircubinrs, Avintion News, AIM and
salety aids,

(iy  Prolonged slips ar skids which result in excess of 200001 of altitude
loss. or other radical or extreme mancuvers whicly could canse
uncovering of the fuel outlet must be avoided as Tuel Tow
interruption may occur when tank being used is not Tull,
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