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APPLICABILITY

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

~ of this handbook

" This handbook cannot be used for operatlonal purposes unless kept i ina
current status. .

REVISIONS

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

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

airplane equipment.
L Revisions

Revisions will be distributed whenever necessary as complete page
replacements or additions and shall be inserted into the handbook in

‘accordance with the instructions given below:

I. Revision pages will rcplace only pages with the same page number.

2.- Insert all addmonal pages in proper numerical order within each

. section.

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

1. Identification of Revised Material

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

* REPORT: VB-1080
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Black lines will indicate only current revisions with changes and
additions to or deletions of exlstmg text and illustrations. Changes in
capitalization, spelling, punctuation or the physical locatmn of material on
a page will not be identified, :

ORIGINAL PAGES ISSUED

bclow

Title, ii through vii, 1-1 through 1-21, 2-1 through 2-12, 3-1 through 3.

18, 4-1 through4-28, 5-1 through 5-38, 6-1 through 6-58, 7- lthrough7-35 8- _

! through 8-17, 9-1 through 9-8, 10-1 through 10-2.

The ongmal pages 1ssued for this handbook prlor to revision are glven '

REPORT VB-1080.
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PILOT'S OPERATING HANDBOOK LOG .OF REVISIONS

Current Revisions to the PA-32R-301, Saratoga SP Pllots Operatmg
o Handbook, REPORT: VB-lOSO issued November 8, 1979,

Revision - FAA Approval

Number and | Revised = Description of Revision | Signature and
Code Pages ‘Date
Rev. 1 640 Revised info.

(PR 800404) 6-41 Revised info.
: 9-i Added info. '
9.9  Added Supplements 3 thru W MJ- 5"""

thro 7. _ o - Ward Evans,
j o 9-58 : o , April 4, 1980
Rev.2 | 99 Relocated info. Wond Grame-
i {PR&00602) thru - ' Ward Evans
I . 9-56 . _ June. 2, 1980
2 T 9-57, - Deleted pages. '
9-58 '
Rev. 3 1-4 Revised para. 1.7.

(PRBO1O0O6) | 2-3 Revised para, 2.7. o ;
- 211 Revised placard. : —
12 Added placard. - ' ' ' -
L 519 Revised fig. 5-17.
- ' 6-i Revised pg. nos,
1 66 Revised fig, 6-5.
6-24 Revised item 47; added
' ' items 49 and 50,
) : . 6-29 Revised item 103, moved
: : ' ' items 105 and 107 to
pe. 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 ltem 121
to PE. 6-32,

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

Revision
Number and
Code .

Revised
Pages

Description of Revision

FAA Approval
Signature and
Date .

" Rev 3 (cont)-
(PR801006)

6-32

6-32a
6-32b
6-33
6-40
6-41

6-4la

1 64lb

6-42

642

- 642b

6-43

6-45

" pg. 6-31; renumbered items;

‘thru 239,

- pg. 6-46; added new :tems

Relocated item 121 from

moved to pg. 6-32a,
New pg.; relocated renumbered
items from pg. 6-32,
New pg.; Added new items 139
thru 143; revised and relocated
item 145 from pg. 6-33.
Moved item 145 to pg. 6-32b.
Revised item 217,

Added new items 221 and 223;
Renumbered and moved old
item 221 to pg. 6-42 as

jtem 259,

New pg.; Added new items 231

New pg.; added new items 241
thru 251. '

Relocated old item 221 as
item 259 from pg, 6-41;
renumbered items; moved
items to pg. 6-42a.

New pg.; relocated renumbered
items from pg. 6-42 and 6-43.

New pg.; relocated renumbered|

items from pg. 6-43 and 6-44;
Relocated items to pgs. 6-42a
and 6-42b; added renumbered
items from pg. 6-44 and 6-45.
Moved renumbered item to
pg. 6-43; telocated
renumbered items from

pR. 6-45 and 6-46. .
Moved renumbered items to
pg. 6-44; relocated '
renumbered items from

303 thru 307.

vi
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_ PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision
Number and
Code

Revised
‘Pages

- Description of Revision

FAA Approval
Signature and
"~ Date

Rev. 3(cont)
{PR801006)

6-46

6-46a

6-46b

1. 647

648
649
6-50
6-51
)

6-53

Moved renumbered items to
pg. 6-45; relocate

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

New pg.; relocated renumbered

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

pg. 6-48 and 6-49.

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

pg: 6-50.

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

pg. 6-31,

Moved renumbered items to
pg. 6-48; relocated

‘renumbered items from

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

renumbered items from
| pg. 6-52 and 6-53.

Moved renumbered items to

| pg. 6-50 and 6-51; relocated
‘renumbered items from

pe. 6-54.
Moved renumbered items to
pg. 6-51; relocated
renumbered items from
pg. 6-55 and 6-56.

REPORT' 'VB-1080
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PILOT’S OPERATING HANDBOOK OF REVISIONS {cont)

" Revision - FAA Approval
Number and | Revised Description of Revision - |Signature and
Code Pages ' Date
- Rev. 3(cont) 6-54 Relocated renumbered items
" (PRBO1606) . | from pg 6-56.
: 6-55 Moved renumbered items to
pg. 6-53; added new items
- 4135 thru 423, :
6-56. } Moved renumbered items to
| pgs. 6-53 and 6-54; relocated
renumbered items from
pg. 6-57.
6-57 . | Moved renumbered items to
-} pg. 6-36; relocated info. from
: pg. 6-58. :
6-58 Moved info. to pg. 6-57
deleted page.
7-18 | Revised fig. 7-17.
7-22 - 1 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.
B-12a, [ New pages; cont. rev1smn
8-12b | para, 8.21.
8-13 Relocated info. to pg. 8-12b.
8-14  { Relocated info. to pg. 8-13.
‘9 1 Added Supplements 8 thru {3
" | with pg. no,
9-57 Added Supplement 8 (Century
{ thru 21 Autopilot Installation).
-9-60 . .
9-61 Added Supplemcm 9 (Century |
thru 1 41 Autopilot Installation).
9-70
9-71 .| Added Supplement 10 (KNS 80
thru Nawgauon System),
- 9-74
9-75 Added Supplement Il (ANS 35[
thru .| Area Nav1gat|0n Computcr)
9-78

REPORT VB—lﬂSO
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" PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

6-29: moved items 111 and-
113 to pg. 6-31.

Revision : FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages Date
‘Rev. 3(cont) |. 9-79 Added Supplement 12 (RCA o
(PR801006) thru | Weatherscout Weather i '
9-82 Radar System). M . .
9-83,. | Added Supplement 13 (Piper "“‘Eﬁ"ﬂw
9-84 Control Wheel Clock Ward Evans
- | Installation). Oct, 6, 1980
Rev. 4 31 ' | Revised Table of Contents.
(PR810320) 3-5 Changed Alternator Failure -
I P ‘to Electrical Failures; added
_ Electrical Overload.
3-6 Cont. Electrical Overload;
moved info. to pg. 3-7.
-3-7 | Relocated info. from 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.
3-17 | Relocated para. 3.27 from
1 pg. 3-16; moved para. 3.33 ,
to pg. 3-18.
3-18 Relocated para. 3.33 from
pe. 3-17.
4-4. Corrected Report No. ,
4-5 Corrected Report No.
6-i Changed pg. no.
66 | 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:
Relocated item 103 from pg.

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

w-d

REPORT VB-1080

Revision . FAA Approval
. Number and -} Revised Description of Revision Signature and
Code Pages : Date
Rev.4(cont) | 6-31 Relocated items [11 and
" {PRB10320) “ | 113 from pg. 6-30.
: 6-38 Added item 194, :
644 | 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 itém
315 to pg. 647,
6-46a '| Relocated item 315 from pg
© | 6-46; moved item 323 to
pg. 6-46b.
© 6-46b  Relocated item 323 from -
pg. 6-46a,
6-54 . | Revised items 409 and 41!.
-6-55 Revised items 415 thru 423;
' maoved items 421 and 423 to
pg. 6-56.
6-56 Relocated items 421 and 423;
moved items 431, 433 and 435
. to pg. 6-57.
6-57 | Relocated items 431, 433 : =
_ and 435 from pg. 6-56. ' :
7-16, - Rev_ised para. 7.15. R P
7-17 : :
-7-18 Revised fig. 7-17. Ll.)«w;quamm
9-61 Revised Sec. 2 (¢). Ward Evans:
"9-73 | Revised Scc 4 (8)a and (8)b March 20, 1981
Rev. 5 it Revised Warning.
-(PR810828) . 1-5- Revised para. 1.13,
R -2-3 Revised para. 2.7.
2-12 Corrected heading,
44 Changed pg. nos.
44 Revised para. 4.5.




 PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision : FAA Approval
Number and | Revised Description of Revision Signature and
Code Pages ' Date
Rev.5(cont) | - 4-5 Revised para. 4.5,
{PR810828) 4-6 | Revised para. 4.5.
o 4-8 Revised para. 4.5.
4-10 | Revised para.4.5.
4-il Corrected heading.
4-13 Corrected heading.
4-14 Revised para. 4.7.
4-15 Revised para. 4.7.
4-16 | Revised para. 4.7; moved
para. 4.9 to pg. 4-17.
4-17 Relocated para. 4.9 from _
' pg. 4-16; moved para. 4.11 (d)
to pg. 4-18.
4-18 - | Relocated para. 4.11 (d)
' from pg. 4-17; moved info,
to new pg. 4-18a.
4-12a | New pg; relocated info. from
pg. 4-18; rejocated paras. -
4.13 and 4.15 from pg. 4-19.
4-18b | New pg.
4-19 | Moved para. 4.13 and 4.15
to pg. 4-18a; relocated info.
' from pg. 4-20.
420 | Moved info. to pg. 4-19;
relocated info. from pg. 4-2!.
421 - | Moved info. to pg. 4-20;
- .| added Note.
4-25 .| Added Note; moved para
4.27 info. and para. 4. 29 to
pg. 4-26.
4-26" | Relocated para. 4.27 mfo

and para. 4.29 from pg. 4-25;

| moved para 4,33 and 4.35 to

pe. 4-27.

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.5(cont) |  4-27 | Relocated para. 4.33 and

(PR810828)

428

4-29

-6-26
6-31
6-32a
6-35

6-39
6-41
6-42b

6-42c

642d

643

6-44

© 6-46a

- 6-46b

_6-46¢

4.35 from pg. 4-26; moved -
para. 4.39 to pg. 4-28.
Relocated para. 4.39 from
pg. 4-27; moved para. 441 '
fo pg. 4-29.

Relocated para. 4.41 from
pg. 4-28. '
Revised items 59 thru 63.
Revised items 111 and 1i5.

Revised item 127.

Added new item 168;
removed item 173,

Revised item 197.

Revised item 223,

Added new items 280 and -

281; renumbered and moved

item 282 to pg. 6-42c.

New pg; relocated item 282
from pg. 6-42b, and item =
283 from pg. 6-43.

New pg.

Moved item 283 to pg. 6-42c,
relocated items 286 and 287

| from pg. 6-44.
Moved items 286 and 287 to
pe. 6-43; added new item 288.

Revised item 317; moved
items 319 and 32] to

pg. 6-46b.

Relocated items 319 and 321
from pg. 6-46a; moved items
333 and 335 to pg. 6-46¢.
New pg; relocated items 333

| and 335 from pg. 6-46b.

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

- 6-48

relocated item 351 and 353

" 31 from pg. 6-49.

Revision _ FAA Approval
Number and | Revised Description of Revision | Signature and
Code _ | Pages : Date

Rev. §5(cont) 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.
8-i Changed pg. nos.
" 8-10 | Revised para. 8.15.
9-i Changed pg. no.
- 9-62 | Revised Section 3. -
9-66 Revised Section 4 (c).
9-67 Revised Section 4 (c). _
9-69 Revised Section 4 (i). g
9-76 Revised Section 3.
9-78 - | Revised Section 3 (b). w“"ﬁ 6“"‘"—
1 9-80 Revised Section 4 (3). “ Ward Evans
9-84 Revised Section 4 (c). Aug. 28, 1981
Rev. 6 1-6 Revised para. 1.19.
(PRBI11218) | 2-12 Corrected error. o
: - 4-18 Revised para. 4.11; moved
_ info. to pg. 4-18a.
4-18a | Relocated info. from
pe. 4-18. '
6-19 Revised para. 6.13.
6-31 - | Corrected heading error.
6-45 | Revised item 297,
6-46a | Revised item 317c.
6-46d | Relocated items 337 -and 339
from pe. 6-47.
6-47 Moved item 337 and 339 to
* | pg. 6-46d; relocated item 343
from pg. 6-48. : :
‘Moved item 343 to pg. 6- 47

REPORT VB-1080
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P_ILOT’S' OPERATING HANDBOOK LOG OF REVISIONS (cont)

FAA Approval

Corrected error.

Revision )
‘Number and | Revised Description of Revision Signature and
Code Pages Date
Rev. 6(cont) 6-49 | Moved item 351 and 353 to -
(PR811218) ' pg. 6-48; relocated item 361
: : from pg. 6-50. _
6-50 Moved item 361 to pg. 6-49;
added new item 363 and
renumbered previous item to -
364; revised item 365. o
7-8 Revised para. 7.9. .
7-26 Added info. 1o para. 7.23. (—.n)w\& amm.s«
9-62 | Revised Supplement 9, Ward Evans '
Section 3 (3) a. Dec. 18, 1981
- Rev. 7 Title Pg. | Revised title pg.
(PR820719) i Revised info. _
T i Removed conversion factor
" | index.
1-4 Revised para. 1.5 specifi-
cations.
2-3 Revised para. 2. 7 specifi-
cations.
3 Expanded emerg, index;
moved info. to new pg. 3-ii.
3-ii New pg.; relocated mfo
from pg. 3-i. ' '
33 Revised Engine Power Loss In
_ Flight pracedure (mixture).
4-i Expanded normal index;
moved info. to new pg. 4-ii.
4-ii New pg.; relocated info.
from pg. 4-i.
4-8 Revised Ground Chcck
' (vacuumy},’
4-13 | Corrected grammar. -
4-19 - | Revised Ground Check
{vacuum).
4-24

- REPORT: VB«l{ISO
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision : FAA Approval
Number and | Revised Description of Revision Signature and
Code " Pages Date

Rev. 7 (cont) 6-i Revised index pg.
(PRE20719) | 6-2 Revised para. 6.3
: 6-6 . Revised fig. 6-5 info.
6-7 Revised fig. 6-7 info.
6-11 | Revised fig. 6-9 info.
6-15 Revised para. 6.11.
7-17 Revised para. 7.15.
7-22 | Revised fig. 7-21.
7-23 Added info (o para. 7.19.
7-26 Revised para 7.23; moved
| info. to pg. 7-27. . '
7-27 Relocated info. from pg. 7-26;
| moved info to pg. 7-28.
7-28 Relocated info. from pg. 7-27; {
added info. to para. 7 25; -
: moved info. to pg. 7-30.
7-30 Rejocated info. from pg 7-28;
revised para. 7.31; moved -
_ info to pg. 7-31.
7-31 Relocated info. from pg 7-30;
moved info. 10 pg. 7-32
7-32 Relocated info. from pg. 7-31.} - R
8-16 | Changed caution note format; | . x
1 moved info. to pg. 8-17. _ o
8-17 Relocated info.I}rom pg 8-16. w&& &w '
9.7 Revised Supplement 2 - Ward Evans
Section 3. July 19, 1982
Rev 8 1-8  Revised terminology.
(PR3O -9 - | Deleted MEA.
- 1-12 Deleted para. 1.21.
2-t1 Relocated fuel placard to
pg 2-12. '
2-12 | Added fuel placard from

pg. 2-11; added new fuel
placard '

" REPORT: VB-1080
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PILOT'S OPERATING HANDBOQOK LOG OF REVISIONS (eunt}

ERENEY]
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Revision - | - : FAA Approval
Number and | Revised Description of Revision Signature and
" Code Pages ' o Date
- 'Rev. 8 (cont) 56 | Deleted Fig. no.
(PR&310IN | 57 Revised item (3).-
: 59 Revised para 5.7.
'5-25 Revised Fig 5-27
5-27 | Revised Fig. 5-29 (dcluc
. graph),
5-28 | Revised Fig 5-31
5-29 Revised Fig 5-33 (deleted
graph). '
5-30 Revised Fig 5-35.
5-31 Revised Fig. 5-37 (dnlclu.d
graph).
5-32 Revised Fig. 5-39,
6-1 | Revised para, 6 1.
- 65 © | Revised para. 6.5,
6-11 '} Revised Fig. 6-9.
- 7-20 Added Caution:
8-2 Revised para. 8.3
83 Revised para. 8.5,
8-4 Deleted para. 8 5 info,
9-i " I Revised Table of Contents, :
9-85 | Added pages; added new - - ll)oml &ruw -
-thru Supplement. 14 (King 150 Ward Evans .0y
9-110° | Series Flight Control System). | Oct 11, 1983.
‘Rev. 9 vii, | Revised Table of Contents.
{PR840917) [-i
14 Relocated para. 1.9 to pg 1-5,
revised para. | 7.
B Added para 1.9 from pg. | 4.
18 Revised para. 1.19 (b)
2-3 - | Revised para. 2 7 (g).
3-1 Revised para. 3.1.
3-3 | Revised para. 3.3,
3-12 Revised para.




PILOT'S OPERATINC HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approval
Numbcer and | Revised Description of Revision:  .{Signature and
Code Pages - : ' . Date
Rev. 9(cont) 3-13 | Revised para. 3.13 (b).
(PRE40917) 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. 47 _
4-14 Added para 4.7 info. from
. pg. 4-15; revised para. 4 7 info,
4-15 Relocated para. 4.7 info. to
" 1 pe. 4-14; revised para; 4.7 info.
4-17 Revised para. 4.9,
4-18a2 | Revised para. 4.15.
4-19 Revised para. 4.17. . .
4-21 Added paia. 4.21 {rom 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. i
5-3 -Revised para. 5.5 (Fllghl
thro. | Planning Example).
5-8.
5-9 Revised para. 5.7 {List of
o Figures)
5-27 Revised Flgurt, 5-29.
6-21 Revised item 15. .
T4 Revised Table of Contents.
7-2 Revised para. 7.3 info.
“7-5 Revised Figure 7-1,
"7-12 Relocated para. 7.13 info: to
‘pg. 7-13: revised para. 7.11 info]
.1 Addcd pg.; added Figure 7-149.

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

1022

Revision _ . FAA Approval
Number and } Revised Description of Revision Signature and.
Code Pages “Date
Rev. 9 (cont) 7-12b -} Added pg. h
~ {(PR840917) 7-13 Added para. 7.13 info. from
L pe. 7-12.
7-17 Relocated para. 7.15 icfo. to
pe. 7-19; revised para. 7.15 info
7-18 Revised Figure 7-17.
7-19 Added para. 7.15 mfo from
pg. 7-17.
7-22 Revised Figure 7-21. -
7-23 Added para. 7.2] 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. 7.23to pg. 7-24)
| revised para. 7.23 info. :
8-12 Revised para. 8.21 (b)
9-i Revised Table of Contents.
9-30, | Revised item (c).
9-44 - '
5-85 Revised Supplement |4 (King
thru KAP/KFC 150 Series Flight
9-110 | Control System).
9-111 | Added pgs.; added new mfo to
thru Suppiement 14 (King KAP/
- 9-114 | KFC 150 Series Flight Contro]
. System). )
© 9-115 | Added. pgs.; added new Supple-
thru | ment {5 (Sperry Weatherscout .
9-120 ;| Weather Radar System),
9-121 | These pgs. mtenuonally
thru - |} left bldnk
- 9-126
9-127 | Added pgs.; ddded new Supp]e—
thru ment 17 (Century 31 Autopilot
9-146 | Model AK896). i
104 Revised Table of Contents. ]
10-1 ' Revised Title; revised para. IO I (J)Mﬂ- El‘uma) ‘
. ‘and 10.3. Ward Evans
| Revised Title. Sept. 17, 1984

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

Revision. R FAA Approval -
Number and | Revised Description of Revision Signature and’
Code' Pages { : : - Date
Rev. i0 "33 Revised para. 3.3,
(PR850628) 3-11,{ Revised para. 3.13.
- 3-12 | :
4-22 ] Revised para. 4.21. i&*
7-12 | Revised para. 7.11. H. Trompler
' - : _ ' June 28, 1985
Rev. 11
(PR860%01) | vi-m, n] Added revision 11
o 2-4 Revised para. 2.7.
2-10- | Revised para. 2.27.
3-2, | Revised para. 3.3.
343, _ :
. 37 : S
39, | 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 ] Revised para. 4.19.
4-22 { Revised para. 4.21.
4-23 | 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.
77, Revised para. 7.9
7-8
- 19 Revised figure 7-5.
- 7«10 - | Revised figure 7-7.
“7-11 | Revised figure 7-9,
7-22 | Revised figure 7-21.
94 Added Supplement 18 to

Table of Contents

REPORT vn-wsn
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-32R-301, SARATOGA SP GENERAL

SECTION 1
GENERAL

L1 INTRODUCTION

' This Pilot’s s Operating Handbook is des:gncd 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 contams supplememal data

supplied by the airplane manufacturer.

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

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

Although the arrangemcnt 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.
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SECTION 1

GENERAL

-PIPER AIRCRAFT CORPORATION

PA-32R-301, SARATOGA SP

12711

Wing Area (sq. ft.) 178.3
} Min. Turning Radius (ft.) ©36.0
(from pivot point to wing tip)

REPORT: VB-1080
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Figure

~ THREE VIEW
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PIPER AIRCRAFT CORPORATION

SECTION 1

PA-12R-301, SARATOGA SP GENERAL
1.3 ENGINE

2 BLADE PROPELLER

{a) Number of Engines 1

" (b) Engine Manufacturer Lycoming

(c) Engine Model Number 10-540-K 1G5D

Max. Cont. T. O. Power-

. Power 5 Min. Limit

(d) Rated Horsepower 294 300

(¢} Rated Speed (rpm) 2600 2700

() Bore (inches) 5,125

" {g) Stroke (inches) . 4375

-(h) Displacement (cubic inches) - '541.5

. () Compression Ratio 8.7:1

(i) Engine Type

3 BLADE PROPELLER
(a) Number of Engines
(b} Engine Manufacturer
- {¢) Engine Model Number
{d) Rated Horsepower

{e) Rated Speed (rpm)

(f) Bore (inches)

(g) Stroke (inches)

(h) Displacement (cubic inches)

- (i) Compression Ratio
() Engine Type

1.5 PROPELLER

' 2 BLADE PROPELLER
(a) Number of Propellers
-(b) Propeller Manufacturer

' ISSUED: NOVEMBER 8, 1979

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

: 1
© Lycoming
. [0-540-K1GSD
. 300
.2700
- 5.125
4375
541.5
8.7:1
Six Cy!mder, Direct Drive,
Honzontal!y Opposed, Air Cooled,
Fuel lnjected

Hartzell

REPORT VB-1080_
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SECTION 1

l‘ll’!- R AIRCRAFT CORPORATION

GENERAL " PA-32R-301, SARATOGA SP
- - H
“{¢) Blade Model F8475D-4
{d) Number of Bludes _ 2
{e) Hub Model " HC-C2Y(K.R)-I( )F

o
N

{8)

{fy Propeller Diameter (l!}LhCS)
(1) Minimum "T85
{2) Maximum 80

Propeller Type

3 BLADE PROPELLER

(‘Unsld ot Speed,
Hydraulically Actuated

{a} Number of Propellers {
“{b) Propeller Manufacturer . Hartsell
{c} Blade Model F7663R-O
" {d) Number of Blades ' 3

(¢) Hub Model

{f) Propcller Diameter (mches} -----
A Minimum . 76
(2) Maximum 78 =

(B)

Propeller Type -

HC-C3YR-I( )F

Constant Speed,

Hydiaulically Actuated

1.7 FUEL
| 'AVGAS ONLY

“{a) Fuel Capacity (U.S. gal.) (totaly - 107
- (b} Usable Fuel {U.§ gdl}(toldl) o o - H2
. (¢} Fuel Grade, Aviation ' —
(1) Minimum Grade ' 100 - (m_cn or 100LL - Blue. 1

: : . Aviation Grade
Refer to Iatut tevision of

(2) Alternate Fuels
R . v Lycoming Service Instruction 1070,

- REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
14 o _ REVISED: SEPTEMBER 17, 1984




PIPER AIRCRAFT CORPORATION

SECTION i

. {a) Oil Capacity {U.S. quarts)
(b) Oi! Specification '

PA-32R-301, SARATOGA SP GENERAL
1.9 OIL _
12

Refer to latest issue of

lycommg Scrvnce Instruction {014.
(c) 0il Viscosity per Average Amblem Temp. for Starting

(1) Above 60°F .
{2) 30°F to 90°F
(3) (° to 70°F
(4) Below 10°F

L1l MAXIMUM WEIGHTS

{a) Maximum Takcoff Weight {ibs.)
(b} Maximum Landing Weight (Ibs.)
(c) Maximum Ramp Weight {lbs.)

{d) Maximum Weights in Baggage
~ Compartments

1.13 STANDARD AIRPLANE WE!GHTS

- SINGLE

MULTI
40 or 50
40
40 or 20W-30
20W-30 .

3600
3600
3615

FORWARD AFT

100 - 100

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

lLoad.

l.]S BAGGAGE SPACE

(a) -Compariment Volume (cubic fect)
{b) Entry Width (inches)
(c) Entry leight (inches)

1,17 SPECIFIC LOADING

{a) Wiﬁg Loading (Ibs. per sq. 'fl..)
{b) Power Loading (Ibs. per hp}

" ISSUED: NOVEMBER 8, 1979

REVISED: SEPTEMBER 17, 1984

FORWARD AFT

70 17.3
16.0 480

20 260
12,0

" REPORT: VB- mso' '
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~ SECTION 1 PIPER AIRCRAFT CORPORATION
GENERAL _ PA-32R-301, SARATOGA SP

119 SYMBOILS, ABBREVIATIONS AND TERMINOLOGY -

I’

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

(a) General Airspeed Terminology and Symbols

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

KCAS _ ' ' Calibrated Airspeed expressed in “Knots.”
GS - ' Ground Speed is the speed of an alrp!ane
: . relative to the ground. "
1AS - : -lndicated Airpseed is the speed of an
' 2 * aircraft as shown on the airspeed indicator
when corrected for instrument error, 1AS 4

values published in this handbook assume
-zero instrument error. .

KIAS = - . Indicated Airspeed expressed in “Knots.”

“M . . Mach number is the ratio of truc'airs'peéd'
o : ", to the speed of sound.

TAS "~ True Airspeed is the airSpeed of an airplane
' : relative to undisturbed air which is the
CAS corrected for altitude, temperature' -

and compressibility, '

Va - -7 'Maneuvering Speed is .the maximum

s ; speed at which application of full available . -
- aerodynamic control will not overstress the T
_a:rpiane :

" _ o Max1mum Flap Extended Speed is' o
' IR the hlghcst speed permissible with wing -
flaps ina prescrlbed extended position.

‘REPORT: VB-IOSIJ S lSSUED: NOVEMBER 8§, 1979
1-6 : _ . ~ REVISED: DECEMBER 18, 1981 _




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

Vi . Maximum Landing Gear Extended
: Speed is the maximum speed at which an

“aircraft can be safely flown with the .

landing gear extended.

VLo - Maximum Landing Gear ‘Operating
' ' Speed is the maximum speed at which the
" landing gear can be safely extended or

retracted.

-  VNE/MNE - Never Exceed Speed or Mach
: o " Number is the speed limit that may not be
_ : - - exceeded at any time.

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

~ caution.
Vs : - .Stalling Speed or the minimum steady
: : flight speed at which the airplane is
controllable.
Vso "~ -Stalling Speed or the minimum steady

flight speed at which the. airplane is
controllable in the landing configuration.

vx oo Best Angle-of-ClimeSpeed is the airspeed
: : - which delivers the greatest gain of altitude
in the shortest possible horizontal distance.

Vy © . Best Rate-of-Climb Speed is the airspeed

which delivers the greatest gain in almude _ |
in the shortest possible time,

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

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

1SA

OAT

Indicated Pressure
Altitude -

© Pressure Altitude

Station Pressure

© Wind

REPORT VB-I!]S(I
l_s T .

-(b) Meteorological Terminology

- lnternational Standard Atmosphere in
~which: The air is a dry perfect gas; The

temperature at sea level is 15° Celsius (59°
Fahrenheit); The pressure at sea level is
2992 inches Hg (1013.2 mb); The
temperature gradient irom sea level to the
altitude at which the temperature is -56.5°
C (-69.7°F) is -0.00198°C (-0.003564°F)
per foot and sero above that altitude.

Outside Air Temperature is the free air

static temperature, obtained either from
inflight temperature indications o1 ground
meteoroiogical sources, adjusted for
instrument error and cnmprtse:blhly

" effects.

The number actually read’ from an

altimeter when the barometric subscale has
been set to 29.92 inches of mercury (1013.2°
millibars).

Altitude measured from standard sea-level
pressure (29.92 in Hg) by a pressure or

* barometric altimeter. It is the indicated
- pressure akiitude corrected for position and

- instrument . error. -In this handbook,
altimeter instrument errors are assumed to
“be zero.

~“Actpal. atmospheric pressure at field
- elevation.

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

components of the reported winds,

ISSUED: NOVEMBER 8, 1979
REVISED: SEPTEMBER 17, 1984
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PIPER AIRCRAFT CORPORATION _ SECTION 1
PA-32R-301, SARATOGA SP GENERAL

- {e) _Powér Terminology

Takeoff Power Maximum power permissible.for la_keoff._
Maximum Con- © Maximum power permissible contin-
tinuous Power uousty during flight. '

Maximum Climb Maximum power permtssnbte during
Power climb.

Maximum Cruise Maximum power permissible during

Power _ cruise.

' {d) 'Engi_n'e Instruments

- EGT Gauge ~Exhaust Gas Temperature Gauge

(e) Airplane Performance and Flight Planning Terminology

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

Demonstrated The demonstrated crosswind velocity is the

. Crosswind : velocity of the crosswind component for
- Velocity o which adequate control -of the airplane

during takeoff and landing was actually
demonstrated during certification tests.

Accelerate-Stop The distance required to accelerate an air-

. Distance : - plane to a specified speed and, assuming -
. ' failure of an engine at the instant thatspeed

is attained, to bring the airplane to a stop.

Route Segment. . A part of a route. Each end of that part'is
~ identified by: (I) a geographical location;
*of (2) a point at which a definite radlo fix

can be cstdbhshcd : :

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

'REVISED: OCTOBER 11, 1983 B,




SECTION 1
GENERAL

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

() Weight and Balance Terminology

© Reference Datum

Station
Arm

Momem

_ Center of Gravxty
(€G) -

C.G. Arm
- C.G. Limits

‘Usable Fuel
: Unugable l-_'u.él '

Standard Em'pty

Weight .

REPORT VB-1080
1-10 '

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 reducmg the number of
digits.)

‘The point at which an airplane would
‘balance if suspended. Its distance from the
reference datum is found by dividing the

total moment by the total welght of the

alrplane

“The arm obtained by adding the alrplane ]
" individual moments and dividing the sum
* by the total weight, '

_ The extreme centcr of gravuy !ocatmns
: w:thm which the airplane must be operated

at a given weight.

Fuei available for flight planning.

* Fuel rcmaimng after a runout test has been
- completed in. accordance with govern-
~'mental regulations.

i ‘Weight of a standard airplane 1ncludmg

unusabie fuet, full operating fluids and full
oil.

ISSUED: NOVEMBER 8, 1979
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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: NOVEMBER 8, 1979,

" Standard empty welght plus optional
*equipment.

Weight of occupants, cargo and baggage.

Difference between takeoff weight, or .~

~ ramp weight if apphcable, and basic empty

weight.

Maximum weight approved for ground
maneuver. (It includes we:ght of start, taxi

_.and run up fuel.)

‘Maximum Welght approved for the start

of the takeoff run.

Maximum weight approved for the landing

" touchdown.

Maximum weight exclusive of usable fuel.

: REPORT. VB-lﬂﬂﬂ :
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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 interpolationmaybe =
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 wnh the ﬂaps . B :
extended _ o : 112 169

Maxnmum Landing Gear Extension
Speed {V10) - Do not exceed this speed - S
when extending the landing gear. = 132 130

Maximum Landing Gear Retraction -
_Speed (V10) - Do not exceed this speed "~ - S C
when retracting the landing gear. e 109
' Maximum Landing Gear Extended .
Speed (VLE) Do not exceed this speed - - - - : I
with the landing gear extended. o132 130
2.5 AIRSPEED INDICATOR MARKINGS o
- MARKING . L Ias

Red Radial Line (Never Exceed) 197 KTS
Yelloerrc | o _ - S | :
(Caution Range - Smooth Air Only) - 154 KTS to 197 KTS
Green Arc (Normal Operatmg Range) | 60 KTS to 154 KTS
B White Arc (Flap Down) . | STKTS to 112KTS
'REPORT: VB-lo80 R ISSUED: NOVEMBER 8, 1979 '3
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PIPER AIRCRAFT CORPORATION

SECTION 2

PA-3ZIR-301, SARATOGA SP LIMITATIONS
2.7 POWER PLANT LIMITATIONS

2 BLADE PROPELLER B o

(a) Numbcr of Engines .

(b) Engine Manufacturer Lycoming

(c)
(d)

Engine Modet No. -

Engine Operating Limits

(1) Maximum Horse Power

(2) Maximum Engine Speed

(3) Maximum Oil 'lcmpcra!ur_c

(c)

(0

T

b
5 ()
0

(k)

M

{(RPM)
H
Qit Pressure

Minimum (red line)
Maxirum (red line)

‘Fuel Flow/ Pressure
. Maximum (red line)

Fuel (AVGAS ONLY)
(minimum grade)

Number of Propellers
Propeller Manulacturer '
Propeller Hub and Blade Model

Propeller Diameter (inches) -
Minimum _ .
Maximun -

Blade Angle Limits

! ow Pitch Stop

High Pitch Stop

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

10-540-K 1G5D

Max. Cont,

T.O. Power-
Power 5 Min. Limit
294 300
2600 2700
W5 245
25 PS|
100 PSI

© 35 gai/hr, 14 PS1

~ 100 or (O0LL
. Aviation Grade
- Hartsell
HC-C2Y(K,R)-1( IF/
: F8475D-4

785
80

13.5° £0.2°
Mgl

REPORT: VB-1080
23




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

3 BLADE PROPELLER

(2) Number of Engines. . =~ - ' 1
(b) Engine Manufacturer N Lycoming
(c) Engine Model No. ' - 10-540-K 1GSD
: (d) Engine Operating Limits R '
(1). Maximum Horse Power o . 300
- (2) Maximum Rotation Speed (RPM) ' - 2700
-(3) Maximum Oil Temperature (°F) ~ 245
{e) Qil Pressure .
Minimum (red line) o ' S - 25 PSI
Maximum (red line) : SR : 100 PS1
* {(f) Fuel Flow/ Pressure ' . :
Maximum (red line) : © 35 galjhr; i4 PSI
(g) Fuel Grade (minimum grade) ' : 100 - Green or
3 . . ' 100LL. - Blue
: : S Aviation Grade
~ (h) Number of Propellers : ' L
- {1) Propeller Manufacturer - . . Hartzell
() Propeller Hub and Blade Model - . HC-CIYR-1 ( )E/
. . . F7663R-0
(k) Propeller Diameter (mches) _ o '
. Minimum N 76
. Maximum : : 78
(I) Blade Angle Limits B _ : :
Low Pitch Stop ' - o ' 12.4° +.0.2°.
High Pitch Stop . ' : - 3200+ 1P
REPORT: VB-1080 ' ISSUED' NOVEMBER 8, 1979
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- PIPER AIRCRAFT CORPORATION

- SECTION 2
LIMITATIONS

PA-32R-301, SARATOGA SP
29 POWER PLANT INSTRUMENT MARKINGS
(a) Tachometer _
(1) 2 Blade Propeller : ' .
Green Arc(Normal Operating Range) 500 to 2600 RPM
Yellow Arc (5 Minute Limit) 2600 to 2700 RPM
Red Line (Maximum) 2700 RPM
(2) 3 Blade Propeller
Green Arc(Normal Operating Range) - 500 to 2700 RPM
Red Line (Maximum) -~ 2100 RPM.

(b)

©

Oil Temperature

Green Arc (Normal Operating Range)

Red Line (Maxlrnum)
Qil Pressure -

- Green Arc (Normal Operatmg Range)

Yellow Arc (Caution Range) (Idle)

- Yellow Arc (Caution Range)

(d)

- (b)

(Start and Warm Up)

Red Line (Minimum)

Red Line (Maximum)

Fuel Flow/ Pressure

Green Arc (Normal Operatmg Range)

Red Line (Maximum)

2.11 WEIGHT LIMITS
(a)

Maximur Takeoff Weight
Maximum Ramp Weight
Maximum Baggage (100 lbs,

‘each compartment)

NOTE

75° to 245°F .
245°F

~ .60 PSI to 90 PSI

25 PS1 to 60 PS1

90 PSI to 100 PSI
25 PSI
100 FSI

0 gal/hr. to

34.9 gal/hr,
35 gal/hr.; 14 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 94 . 950
. 3200 B35 . _ 9590
7 2400 (and less) - T80 - 95.0
o  NOTES

* Straight line variation between points given.
The datum used is 78.4 inches ahead of the wing
leading edge at the intersection of the

“untapered and inboard tapered section. '

~ Itisthe responsibility of theairplane ownerand. -
the pilot to insure that the airplane is properly
loaded. See Section 6 (Welght and Balance) for
proper loading instructions. :

2.15 MANEUVER LIMITS :

' No acrobatic maneuvers inqludin_g spins approved.

' 2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum) - 388G

~(b) Negative Load Factor (Maximum) No inverted maneuvers
. _ . - approved
(c) Positive Load Factor - Flaps Down (Maximum) 20G

(d) Ncgatwe Load Factor - Flaps Down {Maxlmum) No inverted
© ' maneuvers approvcd

26
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-31R-301, SARATOGA SP LIMITATIONS

2.19 TYPES OF OPERATIONS

The airplane is approved for the following operations when eqmpped in
accordance with FAR 91 or FAR 135. : :

(@) Day V.F.R.
(b) Night V.F.R.
{c} Day LF.R.
(d) Night LF.R,
{e) Non lcing

2.21 FUEL LIMITATIONS

(a) Total Capacity ......... e irereaetiiae e, 107 U.S. GAL.
(b) Unusable Fuel........ e aneeserte s 5 U.S. GAL.
The unusable Tuel for this airplane has been determined as 2.5
‘gallons in each wing in critical flight attitudes (2.5 gallons is the

) total per side, each side having two interconnected tanks).

(c) Usable Fuel ..................... Cebeeanas 102 U.S. GAL.
The usable fuel in this airplane has been determined as 51 gallons in
each wing (5! gallons is the total per side, each 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 . lnstallauons and 78.4 dB(A) for three bladed propelier

mstaliatlons

No determmat:on has been made by the Fe'de.ral 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 .
meodel is in compliance with all F.A.R. 36 noise standards applicableto this -~

type.

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080
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SECTION r PIPER AIRCRAFT CORPORATION
LIMITATIONS PA-32R-301, S_ARATOGA s

2.27 FLIGHT WITH REAR CABlN 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 ftee 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.ER., LFR,,
DAY AND NIGHT NON-ICING FLIGHT WHEN.
- EQUIPPED IN ACCORDANCE WITH FAR 91 OR
'FAR 135,

In full view of the pilot, the following takeoff and Iandlng checklistswill -
be installed: '

TAKEOFF 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 T Flaps Set (White Arc)
-Fasten Belts/ Harness Mixture - Rich Air Conditioner Off

Electric Fuel Pump - On  Propeller - Set
The “AIR CONDITIONER OFF” item in the above takeoff ahd '

landing checklists is mandatory for air conditioned aircraft only.
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SECTION 2 - PIPER AIRCRAFT CORPORATION

LIMITATIONS ‘ PA-32R-301, SARATOGA SP -

On the instrument panel in full view of the pilot:

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

On the mstrumem panel in full v1ew of the pllot
o 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:

Vio 132 DN, 110 UP
- V0E 132 MAX

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

EMERGENCY DOWN

Near emergency g_éar knob (aircraft equipped with cable réle_asc_): .

| - 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 'geaf 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 ' SEC_TION 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 lhe area of the air condmoner controls when
the air conditioner is msla!ltd

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

. On the inside of the forward bapgage 'cqmpartmcm:

MAXIMUM BAGGAGE THIS COMPART-

MENT 100 1.BS. SEE THE LIMITATIONS

SECTION OF THE AIRPLANE FLIGHT_
. MANUAL.

"On aft baggage closeout: -

_ .MAXIMUM BAGGAGE THIS COMPART-
.MENT [00 1.B5. NOHEAVY OBIEC"I‘S ON
HAI SHELF.

On storm window:

‘DO NOT OPEN ABOVE 129 KIAS. "

ISSUED: NOVEMBER 8,1979  ~ REPORT: VB-1080
REVISED: OCTOBER 11, 1983 - o




SECTION 2 . PIPER AIRCRAFT CORPORATION

LIMITATIONS o PA-32R-301, SARATOGA SP

On executive writing table:
CAUTION -- THIS TABLE MUST BE -
- STOWED DURING TAKEOFF AND
LANDING. '
'_On the face 61‘ the tachometer (2 blade propeller only):
' - AFTER 5 MIN
REDUCE POWER TO
2600 RPM
_'Adjacénl to fuel tank filter capQ:
- FUEL — 100-OR 100LL
AVIATION GRADE

Adjacent to fuel tank_f.illcr caps (serial numbers J2R-8313010.and up):

 AVGAS ONLY

. 212 ' REVISED: OCTOBER 11, 1983
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PIPER A!RCRAFT CORPORATION '~ SECTION 3

E PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

SECTION 3.
EMERGENCY PROCEDURES

3.1 GENERAL

The recommended procedures for coping wuth 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 operatmg and desngn features
of the airplane are presented

Emergency procedures associated with those optional systems and
equipment which require handbook supplements are provided in Section 91
(Supplements).”

The first portion of this section consists of an abbreviated emergency

- checklist which supplies an action sequence for critical situations wrth little
: emphas;s on the operation of systems. .

The remainder of the section is devoted to amphfied emergency
procedures containing additional information to provide the pliot witha .
more complete understandmg 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 suchasa power off landings, are a
normal part of pilot tram:ng Although these emergencres are discussed
here, this information is-not intended to replace such training, but only to
provide a source of reference and review, and to provide information on
procedures which are not the same for all aircraft. It is suggested that the
pilot review standard emergeucy procedures perlodtcally to - remain
proficient i in them. .

ISSUED: NOVEMBER 8, 1979 o REPORT' VB-1080
REVISED: SEPTEMBER 17, 1984 _ . 3.1




SECTION 3 -~ PIPER AIRCRAFT CORPORATION

EMERGENCY PROCEDURES _ PA-32R-301, SARATOGA SP
FIRE IN FLIGHT
Source OF fIr€ vvvvvnivesoneivnnnn. s SR ieanan check

Electrical ﬁre {smoke in cabm)

Master sWitch .. .. ..uiuiinteie it e e ‘OFF

VOIS Lttt e i e e ey open
(1. T R S OFF

Land as soon as practicable,

Engine fire: o :
Fuel selector oo vuinrnies e ern v vneranennnn, enesire.. OFF

Throttle ....... .. oo, eeviienes CLOSED

MixXture ....iiiiiiiniineniiieinenenn. B idle cut-off

Electric fuel pump ............ovviiiiiiin, eeens check OFF"
~Heater and defroster .............cc0viiiiiniinian.e. Y ieeas OFF‘

Proceed with power off landing procedure.

LOSS OF OIL PRESSURE

_ Land as soon as possible and mvestlgatc cause. Prepare for power off '

: landmg

'LOSS OF FUEL FLOW

- Electric fuel pump ....... U eveernnes S RSP ON
‘Fuelselector .......o00vvvnuinndinn, Nererireaees +.. check on tank
’ s B © containing usable fuel

ENGINE DRIVEN FUEL PUMP FAILURE

Throttle .............. everees ..... 'rcta'rd'

Electric fuel pump ................. eveeiteraiaanaas SR ¢ |\

' Throttle ................ dereann seereriaseeeio.. . TeSEL AS required
| CAUTIONS |

. 1f normat engine operation and fuel flow is riot
immediately re-established, the electrlc fuel
pump should be turned OFF. .

~ The lack of a fuel flow mdlcauon while the electric fuel pump is on could
. indicate a leak in the fuel system or fuel exhaustion.
. REPORT VB-IIIBG ' ISSUED: NOVEMBER 8, 1979




" PIPER AIRCRAFT CORPORAT!ON  SECTION3

PA-32R-301, SARATOGA SP - EMERGENCY PROCEDURES
HIGH OIL TEMPERATURE
Land at nearest airport and investigate the problem. Prepare for power off
landing. _ .
ELECTRICAL FAILURES
~ ALT annunciator light i!lﬁminat_ed , :
Ammeter ...... I Cesesasiarrerareansarens PN check to verify
' inop. alt.
If ammeter shows zero _ . o . .
ALTswntch......._....................._ ..... bereiseeraaens . OFF
' Reduce electrical loads to'minim'um ' :
ALT circuit breaker.... T Y check and reset
' ' ' : - as required

ALT SWItch ....overerninennenennn. FOTTTOPTOTRPR ecere. ON

If power not restored |
ALT switch....oiviiiiiiiiiiiiiniiionienianenaes erseseere.. OFF

If aiternator output cannot be restored, reduce electrical loads and land as
s00n as practlcal The battery ls the only remammg source of electncal
power. .

_ ELECTRICAL OVERLOAD (altemutor over 20 umps above known

electrical load)
FOR AIRPLANES WITH INTERLOCKED BAT AND ALT SWITCH

'OPERATION

* Electrical load..... T eraseenas aresees reduce

1f alternator loads are not'reduced_ _ _ - '
LTswutch ........ OFF.

~Land as soon as practlcal Battery is the only remammg source of power

Anticipate complete electrical failure.

ISSUED: NOVEMBER 8, 1979 - REPORT VB-1080

~ REVISED: MARCH 20, 1981 : 3




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

FOR AIRPLANES WITH SEPARATE BAT AND ALT SWITCH
OPERATION

' ALTswi:ch.............;...;.-..'..'....'.' ................. ... ON
BAT switch................ ORI OFF

If alternator loads are reduced o
Electrical load..........cc0vvevienne... +eeees.. 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,

K altemator loads are not reduced : _ '
ALT switch ..o i et it et OFF
7 I L as requ:red
Land as soon as possible. Anticipate complete electrical failure.
| NOTE
If the battery is depletcd the landing gear must
--be lowered :using the emergency extension

procedure The gear posmon lights w:li be
" . inoperative. ' .

. PROPELLER OVERSPEED

Throttle .........ooiiiiiiniiiie, Srreiiereieenaia, retard
Ol pressure ... iiiiiieinenina Cearans e a ey ieiaas check
S Pr_op (_:on_tr_oi .......... Seeseraeneaas aras e fu]l _DECREASE rpm,

_ then set if any .

L - - contro} available

Alrspecd....' ................. e ar et reduce

Throttle ...... T PN .. as required to remain
T o below 2700 rpm

REPORT: VB-1080 ' ISSUED: NOVEMBER 8, 1979
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- Emergency gear kngb (aircraft equipped

PIPER AIRCRAFT CORPORATION .- SECTION3
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

. EMERGENCY LANDING GEAR EXTENSION |

Prior to emergency extension procedure: B
Master switch........... “ weeeeeneCheck ON

Circuit breakers......o...... : eeenensneennChECK
Radio lights RO off (in daytime)
Gear INdICROr DUIDS....... e e rmesmmsianrrsrssesmmrmemssmsmmsrsssssesmassssmsnsisssarsasmssssses check
If landing gear does not chcck down and locked:
AJISPEEL coueersereresneerenesssnrassosesmemsssossensnssrsessasnsrasass Jbelow 92 KIAS
_ Landmg gear selector reue s s reassasrons : , : .DOWN"
Emergency gear lever (aircraft equ:pped with
‘backup gear extender) ............ tveseonnebereseessamrsauasesesan OVERRIDE ENGAGED
(whlle fish tailing alrplane)

If landmg gear still does not check down and locked:

" Emcrgency gear lever (aircraft equipped

with lever 1elease) ...uueeivensusmnssnsanenenn Hold emergency gear lever in the
T EMERGENCY DOWN position, while fish
tailing airplane, until gear is down and locked

(under nermal conditions will take approx.

10 seconds to be down and. locked)

with cable release) e PULL, while fish tailing airplane
' : (under normal conditions will take approx.
10 seconds to be down and locked)

If alt electrical power has been lost, the landmg gear must be extended using
the above procedures, The gear posmon mdlcator llghxs will not illuminate,

SPIN RECOVERY .
Rudder ANt RAR b BRAR A RSSO sRa R BRSO SRR R RS R RS R0S full opposite to
: . direction of rotation
[T R T F— oo ....full forward while
S ' nentralizing ailerons
Thrqttl'e ............................................................................................................ idle
RUdder ... ieinissninsces s s asssasossnisseseonsssaneress neufral (when rotation stops)
Control wheel ................... .as required to smoothly

: regain level flight attitude

ISSUED: NOVEMBER 8, 1979 ~ REPORT: VB-1080
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SECTION3 ' PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES 'PA-32R-301, SARATOGA SP

OPEN DOOR

If both upper and side latches are open, the door will traxl sl;ghtly open and
airspeeds will be reduced shghﬂy

To close the door in flight:
Slow airplane to 92 KIAS 7
- Cabin vents ..., ervsssiens eeenseserrensrene ' close
Storm window ...... S OO open.
If hpper latch is epen ................................................................. lach
If side latch is Open .................... Certssessrsenestsaenesrensnrasonnad pull on armrest while
o : ' moving latch handle
. _ _ to latched position -
" Ifboth latches are apen... st st e vonseeJatch side latch
o L S - then top laich
REPORT VB 1080 ' ' ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION = "SECTION 3 -
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

3.5 AMPLIFIED EMERGENCY-PROCEDURES (GENERAL)

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

3.7 ENGINE FIRE DURING START
* Engine fires during start are usually the result of overpriming. The first
attempt to extinguish the fire is to try to start the engine and draw the excess

fuel back into the induction system

If a fire is present before the engine has started move the mixture
control to idle cut-off, open the throttle and crank the engme Thls is an

‘ attempt to draw the fire back into the engine.

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

In either case (above), if fire continues more than a few seconds, the fire
should be extinguished by the best availab!e external means.

- The fuel selector valve should be OFF and the mixture at ldle cut-off if
an external fire extmgu:shmg method is to be used

‘3.9 ENGINE POWER LOSS DURING TAKEOFF

The proper action to be taken if loss of power occurs during takeoff will

. depend on the circumstances of the particular sﬁuatlon

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

- Iftheareaaheadis rough,orifitis necessarytoclearobstruetlons move
the gear selector switch to the UP position. On aircraft equipped with the
backup gear extender, latch the emergency gear lever in the OVERRIDE
ENGAGED posmon .

 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 mlxture is RICH.

_.The alternate air should be OPEN.

_ISSUED: NOVEMBER 8, 1979 ' REPORT: VB-1080
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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 K1AS. 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 laiching 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. Thns
may require up to ten seconds. .

If power is not regamed procecd with Power Off Landmg procedure
(refcr to the emergency checklist and paragraph 3.13).

3.11 ENGINE POWER LOSS IN'FLIGI-IT

‘Complete engine power loss iS usually caused by fuel flow interruption :

and power will be restored shortly after fuel flow is restored, If power loss

occurs at a low altitude, the first step is to prepare for an emergency landing

(refer to paragraph 3.13). An airspeed of at least 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 controt to RICH

- and the alternate air to OPEN. Check the engme gauges for an indication of

“the cause of the power loss. I no fuel flow is indicated, check the tank
selector position to be sure it is on a tank containing fuel.

REPORT: vn-wso o ISSUED: NOVEMBER 8, 1979
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" PIPER AIRCRAFT CORPORATION | SECTION 3

PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

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 precedmg steps do not restore 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 settings.
This may restore power if the problem is too rich or too lean a mixture or if
-there is a partial fuel system restrictioni. Try other fuel tanks. Water in the
fuet could take some time to be used up, and ailowing 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 ndt_ be
restored after switching fuel tanks until the empty fuel lines are filled. This
may require up to ten seconds.

If power is not regained, proceed with the Power Off Landmg procedure
(refcr 10 the emergency checklist and pamgraph 3. 13)

3.13 POWER OFF LANDING

If loss of power occurs at altitude, lock emergency gear lever in
OVERRIDE ENGAGED position before airspeed drops to 106 KIAS 10
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
airporis 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 propelier control in full DECREASE rpm, the aircraft
will travel approximately ‘1.5 miles for cach thousand feet of altitude in a no

- wind condition. If possible, notify the FAA by radio of your dxfﬁculty and

intentions. If another pilot or passenger is aboard, let him help.

When you have located a suitable field, establish a spiral pattsrn around
this field. Try to be at 1000 feet above the field at the downwind position, to

‘take 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, -

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

" Whether io attempt a landing with gear up or down depends on many
factors. If the field chosen is obviously smooth and firm, and long enough to
bring the plane to a stop, the gear should be down. If there are stumps 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 tanding will normally be safer and do less damage to the airplane.

On airplanes equipped with the backup gear extender, the landing gear

will free fall at airspeeds below approximately 103 KIAS and, under normat

{ 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 inadvettent!y free falling.
Touchdown should normally be made at the lowest possnble mrspeed
(a). Gear Down Landing

‘When commiited to a gear down emergency landing, Séicct
- 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. Touchdnwn should be -

. normaHy made at the lowcst possible a:rspeed

NOTE'
If the master switch is OFF, the gear cannot be
rcttactcd
REPORT: VB-1080 o ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION . SEC'i'lON 3
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

(b) Gear Up Landmg

On aircraft cqunpped with the backup gear extender latchl
.- the emergency gear lever in the OVERRIDE ENGAGED position t
to prevent the gear from madvertently extending at alrspeeds
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 (if installed) should be tightened,
Touchdown should be normally made at the lowest poss:ble
alrspeed .

3.15 FIRE IN FLIGHT

The presence of fire is noted through smoke, smell and heat in the

“cabin. It is essential that the source of the fire by promptly 1dentlfled'through

instrument readings, character of smoke, or other mdlcatlons since the

_actionto 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,

Ifan engine fire is present, switch the fuel selector to OFF and close the

' throttle. The mixture should be at idle cut-off. Turn the electric fuel pump

OFF. In all cases, the heater and defroster should be OFF. If radio
communication is not required select master switch OFF. If the terram

- perrmts a landing should be made lmmedlateiy

NOTE

" The possibility of an engine fire in flight is
extremely  remote. The procedure given is
_general and pilot judgment should be the
determining factor for action- in such an -
emergency. '
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- EMERGENCY PROCEDURES PA-32R-301, SARATOGA SP

- 317 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 regulatlng

. system, and a landing should be made as soon as possible to mvestlgatc the

cause and prevent engine damage, -

A complete loss of oil pressure indication may signify oil exhaustion or

may be the result of a faulty gauge. In either case, proceed toward the nearest -

airport and be prepared for 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, pamcularly ifother indications
of actual oil pressure loss, such as sudden increases in temperatures, or oil

= smoke, are apparent, and an airport ls not close.

If engine stoppage occurs, proceed with Power Off _Landi_ng.

_ 3.19 LOSS OF FUEL FLOW

. The most probable cause of loss of fuel flow is either fuel depletmn inthe
~ fuel tank selected or failure of the engine driven fue! pump. If loss of fuel
flow occurs, turn ON the electric fuel pump and check that the fuel selector is
ona tank contammg usable fuel.

1f loss of fuel pressure is due to failure of the engine driven fuel pump the '

electnc fue! pump will suppiy sufficient fuel flow. -

 After fuel flow and powcr 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 sultable alrport as soon as possible and have the cause mvcstlgated

CA UTION

. If normal engine operauon 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.

3-14
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PIPER AIRCRAFT CORPORATION " SECTION 3
PA-32R-301, SARATOGA SP EMERGENCY PROCEDURES

3.21 ENGINE DRIVEN FUEL PUMP FAILURE .

If an engine driven fuel pump failure is indicated, retard the throttleand -

" 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
cause of the failure 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 a fuel
flow indication could indicate a leak in the fuel
system, or fuel exhaustlon

3.23 HIGH OIL TEMPERATURE

An abrormally high oil temperature indication may be caused by alow
oil level, an obstruction in the oil cooler, damaged or improper baffle seals, a
defective gauge, or other causes. Land as soon as practical at anappropriate

airport and have the cause investigated,

A steady, rapid rise in oil temperature is a sign of trouble, Land at the

" nearest airport and let a mechanic investigate the problem. Watch the oil
. pressure gauge for an accompanying loss of pressure. '

3.25 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 electrically 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 circuit breakers for a popped circuit.

The next step is to attempt to 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.
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If the ammeter continues to indicate "0* output, or if the alternator will
not remain reset, turn off the ALT switch, maintain minimum electrical load
and land as soon as practical. All electrical load is being supplied by the
battery. .

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

if abnor'r_nally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditons) it may be caused by

a low battery, a battery fault or other abnormal electrical load. If the cause is

a low battery, the indication should begin to decrease toward normal within

5 minutes, If the overload condition persists attempt to reduce the load by -

| turning off non-essential equipment. For airplanes with intertocked BAT
and ALT switch operation, when the electrical load cannot be reduced turn
the ALT switch OFF and land as soon as practical. The battery is the only
remaining source of electrical power. Also anuc1pate complete electrical
failure,

For airplanes with sepérate BAT and ALT switch operations, turn the
BAT switch OFF and the ammeter should decrease. Turn the BAT switch
1 ON and continue to monitor the ammeter, If the alternator output does not

decrease within 5 minutes, turn the BAT switch OFF and tand as soon as

practical. All electrical loads are being supplied by the alternator.
| | NOTE | |

Due to higher voltage and radio frequency

noise, operation with the ALT switch ON and
.the BAT switch OFF should be made only
_'when required by an electrical failure,

NOTE
If the battery is depieted, the landing gear must
be lowered usirig the emergency extension -

. procedure. The. gear position hghts will be'-
-~ inoperative. . :
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3.27 PROPELLER OVERSPEED

Propeiter overspeed is caused by a malfunction in the prbj:eller
governor or low oi! pressure which allows the pmpeller blades to rotate 10
full low pitch. .

If propeller ovcrspeed should occur, retard the throttle and check the
oil pressure. The propeller control should be moved to full DECREASE

- tpm 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 proceeding with an emergency gear extension, check to insure
that the master switch is ON and that the circuit breakers have not apened, If
it is daytime, the radio lights should be turned off. Check the landing gear
indicators for faulty bulbs. :

NOTE

Refér 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 exiender, place the emergency

gear lever in the OVERRIDE ENGAGED position and fishtail the airplane.

If the landing gear stili 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 above procedures, as appropriate, witl

require approximately 10 seconds for the gear to extend and lock down.

If all electrical power has been lost, the landnig gear must be. ‘eanded
using the above procedures. The gear posmon mdlcator llghts wxll not
illaminate.
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3.31 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 throttle to IDLE. When the rotation stops, nentralize
the rudder and ease back on the control wheel as requlred to smoothly
regain a level flight amtude

-3.33 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 will usually happen at takeoff or soon afterward. A partially open
‘door will not affect normal flight charactensucs, anr.l normal landmg can be
made with the door open.

_ If both upper and side latches are open, the door wﬂl traii sl:ght]y open,
and airspeed will be reduced slightly.

To close the door in flight, slow the airplane to 92 KIAS, ciose the cabin
vents and open the storm window. IF the top latch is open, latch it. If the side
~latch is open, pull on the armrest while moving the latch handle to the

latch,

335 ENGINE ROUGHNESS -

- Engine roughness may be caused by dirt in the injector nozzles,
: _inducﬁon filter icing, or ignition problems, :

- First adjust the mixture for maximum smoothness The engme wﬂl mn
*rongh if the mixture is too rich or 100 lean.

pump.

Switch the fuel selector 10 another tank to see if fue! contammauon is

| the problem

Check the engme gauges for abnormal rcadmgs If any gauge readmgs
are abnormal proceed accordmgly

' REPORT: VB- 1080 ' ' ' ISSUED: NOVEMBER 8, 1979
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The magnete switch should then be moved to “L” then “R,” then back to
“BOTH.” If operation is satisfactory on either magneto, proceed on that

‘magneto at reduced power with full RICH mixture 10 a landmg at the first '
" available airport,

If roughness persxsts. prepare for a precautlonary landmg at pllot s
discretion. : .

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

4.1 GENERAL

This section describes the recommended procedures for the conducl of
normal operations for the airplane. All of the required (FAA regulations)
procedures and those necessary for operation of the airplane as determined -
by the operating and design features of the airplane are presented,

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

These procedures are provided to present a source of reference and
review and to supply information on proced ures which are not the same for
all aircraft. Pilots should familiarize themselves with the procedures givenin
this section in order to become proficient in the normal operahons of the
airplane. .

“The first portion of this section consists of a short form check list which.
supplies an action sequence f{or normaloperallons with httle emphasis on the
operauon of the systems.

‘The remainder of the section is devoted to amplified normal procedures
which provide detailed information and explanations of the procedures and -
how to perform them. This portion of the section is not intended for use asan
in-flight reference due to the fengthy explanation. The short form checklist
should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

The following airspeeds are those which are significant to the (')pe'rdnon' '

. oftheairplane. These figures are forstandard airplanes flown at gross weight

under standard condmons at sea !evel
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depending upon the equipment installed, the condition of the engine,

Pcrformance for a spemflc airplane may vary from pubhshed flgurcs

airplane and equipment, atmospheric condmons and piloting technique,

geardown, flapsup ... B0 KIAS
gearup, flaps up ........vhiiiiiiinin.n. e 91 KIAS
(b) Best Angle of Climb Speed

geardown, flapsup ............ ... ..l 76 KIAS

: gear up, flaps up ...l e, 80 KIAS

{c) Turbulent Air Operating Speed (See Subsection 2.3} -. 134 KIAS

(d) Maximum Flap Speed.....: S N 112 KIAS

(c) Landing Final Approach Speed (Full Flaps).......... 79 KIAS

- (f) Maximum Demonstra_ted Crosswind Velocity.......... 17 KTS

REPORT° VB-1080 .- ISSUED: NOVEMBER 8, 1979
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*

‘ """" A
l
L :
o s S TTTTTTrci
La - _ WALK»AROUND
_ ' ' Figure 4-1
e 4.5 NORMAL PROCEDURES CHECKLIST
[ PREFLIGHT CHECK -
‘1 cockPIT
: Control wheel «..ovevrvee.n. e el relcase restraints
—  Parking brake ... ..o i e et i e set.
: All switches .......... e e e e e i e e OFF
LR Avionics . ...vvnnann, S SREIRTIREY e s OFF
_ 7 Mixture ...... e et i el e idle cut-off -
- "Master switch ........... e et e et ae e "ON
Fuel Bauges ......ooviiiiiiiiii i check quantity
Aed Annunciator papel ., ... ... .o oL et it check
: Flaps . cct e i i s e e s + proper opcratmn
- Master sWICH L. ir ettt it it it e OFF
. Primary flight controls..........o.ooovi proper. operation
b Teim ... e e e, e neutrdl
' ISSUED NOVEMBER 8, 1979 o ' REPORT VB-1080 |
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Pitot and static SYStEmS ..o et e et e e diain
Windows ..o, e e check clean
Required papers « .. .. it e .. check on board
Tow bar and baggage..... eeereanerea e, STIOW propetly - secure

Bagpage door. ..ot i e e e close and secure

- RIGHT WING

Surface condition ., .......... A e clear of ice, frost, snow’
Flap and hingés....... e e e e check
Alleronand hinges . ... oo i, DU _....cheek
Wing tip and lights.......... @ e et check
Fuel tank .,............ e e P cheek supply

: ' _ o visually - secure cap

“Fuel tank vent. ... o000, PR P P PR clear
Fuel tank SUmps oo e eenrenneerannn. e drain and check for
o water, sediment and proper fuel

_'Fuel quantity gauge .......... e e e e e iaea e check
Tie down and chock . .o et ittt i i i eraiiaaenainns remove
Main gear strut ........ e e e eenae e e propet

. . _ |nfldlz(m (45£ 5in)

oo Tire .o P, e e check
- Brake block 'and disc ool e e -check

Frcsh airinlet . ...... e e I clear

NOSE SECTION

. General condition .+ ....... e e e check

Cowling ...coovvviiis i e e eaaen et im e e e -secure
Windshield ........ e s e e e clean
Propeller and spinner............. P i .. check -
CAIrinlets v e e i E RO, clear
Chock ........ U e remove
Nosec gear strut ., .ooovyin. e e i propet
o T ' : lnﬂ.lllon (3.25+ 25in)
. Nose wheel tire ......... KN Seeeans check
"Engine baffle seals .. .. i e, check -
SO A S check guantity
Dipstick ...t S PO e properly scated
Oil fillercap........... e e e e e secure
Fuel strainer diain ... .. e ie e PRI place container under -
Baggage door. . oo v veviiiiiiiiiiii e, e close and secure
Landing light...........coiiiiiinonn PP ceean PP check
REPORT VB—1080 o - ISSUED: NOVEMBER 8, 1979
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- LEFT WING
Surface condition ... ... i i “clear of i ice, frost, snow
Freshairinlet ..o it iiiiiaraaas e . clear
Tie down and chock.............. ke ey remove
Main gearstrut . ..ol e e proper
_ mlldtlon (4.5% .5in)
Tire coovi i e PP o 11111 4
Brake DIOCK A0 GISC « e v vneneeseee e ee e eeeneens SR check
Fuel quantity ;,(lU}:,L e e T J check
Fuel tank ....oovenen et eraernenr s e ... check supply
' ' L visually - secure cap
Fucl tapk'vent. . .o oL i, et ety . vy clear
Shucltank sump ..o e drain and check for
_ . ; ‘walter, sediment and proper fuel
Pitot/static head ..... s Y ieviaieie .. remove cover - holes clear
Wing tipand lighis. ..o i i it i, check
Alleton and hinges ..o i i i ettt tire s check
Flap and hinges.......... PO i e “u....check
l:MPENNA(JE
~ Antennas ........ P . . .check
General condition. . ......o.ouun e Ceeriee e ‘check .
Baggage .............. . S Fe e check
Tatllights . ... . oien s e e e e check
CElevator ... iiiiiiiaaa, APt -check
Rudder .. voverennr e inninne et tr e P check
~Tiedown ... Ceaeaes Mabeedeiadeiea e PP te... FEMOVE

MISCELLAN EOUS

 Fuel strainer ...vouveeiiiians e drain and check
_ . for water and sedlment

S Master switeh oL, s e - ON
- Pitot heat switch .. ..., .0 e et . ON
Inferior lighting .......... e e ...+ ON and check

~ Exterior Ilbhnng, switches, ... ... .0, e . ON and check

Fuel snainer diain oo oo, e e s e visually check
o . - : contents ol container
“and dispose - valve secure

PHOE ettt Ve check - warm
Stall warning O +eveeesneen, e e check
ISSUED: NOVEMBER 8, 1979 = .' " REPORT: VB-1080
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All lighting switches .. ................ e me et OFF
“ Pitot heat switch ..o oo i i e OFF
Master switch ........ e e e i e OFF -
Passengers ... ... . .. ieeiaan. e e i board
Alldoors .......... e e e e ettt close and secure
Seat bells and harness ......oevienenn. .. PP fdsten/adjusl

“check 1nert|d rect

BEFORE STARTING ENGINE

Parking brake ....... e O, e set
Propeller. .oovii i i ie i, full INCREASE rpm
Fuel selector ... oo i i e i it desired tank

Radios ........... e e e P DI _...._...OFF'

Master switch .................... s e PR ON
Electric fuel pump ............ e eraaaeaeaieararaeees e ON
TMIXtUre .. e s prime - then idle cut-off
Starter,...... e TR e enpage
Mixture .......iae... PR eereiienannreseraea. . dull RICH
Throttle . .ovvnineein e P e iraeneera s adjust
L I T T check

STARTING ENGINE WHEN HOT

o Throttle ..vvvviiiiiiiieiaa S N 1/2" open

SMaster switch L. i e e et ON
Electric fuel pump ...l [P ON
Mixture ....c..... F + idle cut-off -
L] £ 4 1] P (R engage
Mixture ........ 14 AVEY 1 o1
Throttle ........ e, R R R W S PR v adjust
Oil Pressure .vvvvvvie veeiisnseanns e e, v v .check

- REPORT: VB- 1080 ... - ISSUED: NOVEMBER 8, 1979 -
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STARTING ENGINE WHEN FLOODED

Throttle .............. e erreraaeae s .open full
Master switch . ................ RN ¢ ). I
Electric fuet pump ... .. ... ..oiiiiiii e OFF
Mixture ............oona.., e e idle cut-off
Starter. . o e S «...EREage
CMixture Lo it aearaseseenn weveeess..advance
Throttle ......cvviiivenvnnn.. et ee e et retard -
Oil Pressure .......... et rre i ar e arante sttt check

STARTING WITH EXTERNAL POWER S.OIJRCE

Master switch ......... . b PN e P B OFF

All electrical equipment. . .............. et "OFF
Terminals................. e it raar s connect
External powerplug.......ooiiiiinniiievinnnan, insert in fuselage

Proceed with normal start . _ :
Throttle ...t e, lowest possible RPM

External power plug ....... e disconnect from fuselage
Master switch .....vi i ON check ammeter
O Pressure ..oooviiien it iiiiin il check -
WARM-UP
TRIOME . .eteeeneneenannrnenn ieeieiee.. 1000 to 1200-RPM
- TAXIING
Chocks.._ ......... IO '_. ....... i eeeeeriiii.... removed
Taxiarea ............ e e e ea e clear .
Parking brake ....... ey e e PR release
Throttle ..o e -apply slowly
Prop .o e e e e heea i high RPM
Brakes........ v ere e e ar et it e a i check
R A ST check
ISSUED: NOVEMBER 8, 1979 - K REPORT VB-1080
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_ BEFORE TAKEOFF

Master switch ........... S S, ON

Flight instruments.......,. e e «.iv.check
Fuel selector ........... e e e proper tank
Electric fuel pump .......... e PR e e e ON
Engine gauges ....... P I, et siea "....check
Alternate air ................. P PP CLOSED
Seat backs ........... e e ee e e e e m e ey, erect,
Mixture .. S el e set -
Prop ....... e et et et aes e, e e e set
Belts/harness . ........ e e e fastened/adjusted
Empty seats . coovviann,a. e et seat belts
_ _ - snugly fastened
Flaps............ et e e, A b eraraa e set
Trimtab,................. eedianaas ey e .. sel
Controls.. . ..ivivuviiuiaian . e e e, free
Doors ..ocveevens . et e e T latched
AT conditioner ... ovuent i eiiet i, e, OFF
Parking brake ......o o o i e release
REPORT: VB-1080 " ISSUED: NOVEMBER 8, 1979
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GROUND CHECK . :
Parking brake ... ..o i i i i e s PR set L
Propeller............ RN ety e ae s full INCREASE
CThrottle Lol 2000 RPM (4
Magnetos .. ... i e . max. drop 175 RPM ¢ I
- _ - max. diff. 50 RPM '
“Vacuum ........... T 4.8” to 5.2” Hg. :
LT T T T check o }
Ol Pressure «ovenn i enerenrerennsens e e, check : i
Air conditioner ..................., e eetaae i check
Annunciator panel ........ ... ... 0 il e press-to-test
Propeller............. e, e exercise - then
o - ' full INCREASE
CAltermate air ..o 0o Lo oL, et eaneae e, v.....check
CElectricfuel pump ..ol iiciiii i ieven ... OFF
Fuel flow o i i et e haes check .
Throttle .....ocovviniiinia, e e retard

i
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TAKEOFF

NORMAL

Flaps.....'..' ................. ........ veve.. Tetracted
THIM . oeiiiiiiiiiiiiiieiasisesaanranaseanss slightly aft of neutral

Accelerate to 74 to 80 K1AS, dependmg on aircraft weight,

Control wheel ...... eerareederreeaseianstrenars back pressure to

rotate to climb attitude

SHORT OR SOFT FIELD, OBSTACLE CLEARANCE

Flaps .viviiriniiinnirennerennnnans ethestieesasnasastennnene 25°
Trim........... i i beeeeraarasrbeaanraanene slightly aft of neutral
Throttle ............. N full power priorto .

brake release
Accelerate to 58 to 66 KIAS depending on aircraft weight,

Control wheel .....oovviianeian, aerseresatraserue. back presstre to

rotate to climb attitude
After breaking ground, accelerate to 61 to 71 KIAS depending on aircraft
weight.
Gear (OVERRIDE ENGAGED on aircraft

equipped with backup gear extender).........co0ivuviniiaaann, up
Accelerate to climb speed : :
Flaps ......... reasieereanenee rrevereserns areesnns retract slowly
CLIMB
Best rate (3600 1b) (gear down) L
(flaps Up) v cvvveveviaraevaranens e eraeracaeraeerenas ..., 80 KIAS
Best rate (3600 Ib) (gear up) o
{(flaps up) ...covvevvennenan asrearraresssnessa esnennas 9] KIAS
Best angle {3600 Ib) (gear down) .
S(fIAPS UP) ¢ v v vvirari it i G 76 KIAS
~ Best angle (3600 lb) (gear up) ' - ,
(flapsup) ..ooeeneniiinnnnn. R PRI cerevaeas .80 KIAS
En route....... RN wraeee 105 KIAS
: Electnc fuel pump cebrtaseeiai e s rarans OFF at a safe
_ ' ' .. .altitude
ISSUED: NOVEMBER §, 1979 'REPORT' VB-1080
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" CRUISING

Refcrcnce ‘performance charls Avco Lycommg Operator’s Manual and
power setting table.

Normal max power ............. B P I 7
POWEr ...oovinuiviss e set per power table
Mixture ..... Ry S adjust

APPROACH AND LANDING

- Fuel selector ............ P proper tank

CSeat backs Ll i e e et e e eare st e . erect.
Belts/harness ............ T fasten/adjust

. Electric fuel pump ............ i e ON

~Mixture ... ..., P SN v e set
Propeller........, . ‘ov. . set
Gear ......... fe e SPINPINN down - 132 KIAS max.

~Flaps.....ovoiiiianin, et eeaea . [P set - white arc

"Air conditioner ...... et araraea e e S e OFF

NORMAL TECHNIQUE

| FIaps .\ cvvennreeernnns S e e as required
S Trim Lol e et r e P aeeven.. 95 KIAS
Throttie ........... . -, . a8 required

Flaps.. ... werra e areaaas P, Frreeaaeees P TP, 40°
Trim ...oooaens e M ST 79 KIAS
Throttle ...t s e as required
‘GO-AROUND N

Propeller. ... ivevuernennnnns DU full INCREASE
Throttle oo v e full FORWARD
Control wheel ............... e i back pressure to

rolate to climb attitude .

Airspeed ....... e Ve e 80 KIAS
Gear ... ivveverennnnn,s T up
Flaps.......... e ceeeen retract slowly
Trim ...ooevann. e EEEERTERR TR . as requared
REPORT: VB-1080 = ; ISSUED: NOVEMBER 8§, 1979
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STOPPING ENGINE

Flaps.......ccuuun e e araesaeernen e Ceana s retract

" Electric fuel pump ......... ereeenas Ceaaaieas e reraaeiean . OFF .

" Air conditioner ......... . et edeerieareeaenan e OFF

" Radios and electrical equlpment e aas e OFF
Propeller. . .. ouiviiiiiiiiiianernrerrannns e full INCREASE

“ Throttle ......... e rareraerans aeaeir e G enaeeaaa fuil aft
MIXHUTE ©.outie it rnirsisra s ineiniannenss idle cut-off
Magnetos .......... et aene P, S OFF
Master switch ......... et et e ereaaeaea OFF
PARKING

- Parking brake ,...... b vasesaners e  eeees e menseaer e set
Control wheel .............. e e secured with belts
Flaps.......... eaear e P full up
Wheel chocks........ i aeeean et in place
Tie dOWNS. ... vvvvnivvininvinranineas e Wivie..... SECUTE
ISSUED: NOVEMBER 8,1979 . . REPORT: VB-1080
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PIPER AYRCRAFT CORPORATION : SECTION 4
PA-32R-301, SARATOGA SP NORMAL PROCEDURES

4.7 PREFLIGHT CHECK

The airplane should be given a thorough preflight and walk-around
check. The preflight should include a check of the airplane’s operational
status, computation of weight and C.G. limits, takeoff distance and in-flight

. performance. A weather briefing should be obtained for the intended flight
- path, and any other factors relating to a safe flight should be checked before

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

COCKPIT

Upon entering the cockpit, release the seat belts securing the control
wheel and set the parking brake. Insure that ali electrical switches and the
magneto switch are OFF. Turn OFF all avionics equipment (to save power
and prevent wear on the units}. The mixture should be in idle cut-off. Turn
ON the master switch, check the fuel quantity gauges for adequate supply,
check that the annunciator panel illuminates and check the flaps for proper
operation. Turn OFF the master switch, Check the primary flight controls

- for proper operation and set the trim to neutral. Open the pitot and static
drains to remove any moisture that has accumulated in the tines, Check the "

windows for cleanliness and that the required papers are on board. Properly

_stow and secure the tow bar and baggage. Closc and sccure the baggage door,

RIGHT WING

Begin the walk-around at the trailing edge of the right wing by checking
that the wing surface and control surfaces are clear of ice, frost, snow or
other extrancous substances. Check the flap, aileron and hinges for damage
and operational interference. Static wicks should be firmly attached and n
g,ood condition. Check the wing tlp and lights for damage. ’

Open the fuel cap and vu.sually check the fuel supply. _Check the fuel

indicator gauge. Each inboard tank is furnished with an external fuel

quantity indicator to assist the pilot in determining fuel quantities of Jess

* than 35 gallons. The quantity should match the indication that was on the

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

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

CAUTION
When draining any amount of fuel, care shouid
_ be taken to insure that no fire hazard cxlsts
before startmg engine.

Remove the tie down and chock.

_ 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 proper inflation. Make

a visual check of the brake block and disc.
‘Check that the fresh air inlet is clear of foreign matter.

NOSE SECTION .

Check the general condition of the nose section; look for oif or fluid .
_leakage and that the cowling is secure. Check the windshield and clean if -

necessary. The propeller and spinner should be checked for detrimental

nicks, cracks, or other defects. The air inlets should beclear of obstrucuons .

' _'The landing light should be clean and lntacl

Remove the chock and check the nose gear strut for proper inflation;
there should be 3.25 £.25 inches of strut exposure under a niormal static load.
Check the tire for cuts, wear, and proper inflation. Check the engine baffie
seals. Check the oil level; make sure that the dipstick has been properly

i seated and that the oil filler cap has been properly secured. Placea contamer '

under the fuel strainer valve located under the fuselage.
Close and secure th_e nose baggage door.

LEFT WING

The wmg surface should be clear of ice, frost, snow, or other extraneous .

subslances Check that the fresh air inlet is clear of fore1gn matter and

'REPORT: VB-1080 ISSUED: NOVEMBER 8, 1979
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_ remove the chock: Check the main gear strut for proper inflation: there
should be 4.5 +.5 inches of strut exposure under a-normal static load. Check

the tire and the brake block and disc.

Open the fuel cap and visually check the fuel supply. The quantity

should match the indication that was on the fuel-quantity gauge Replace cap

securely, (See RIGHT WING for further fue! system description.) The fuel
tank ventshould be clear of obstructions. Place a container under the quick
drain. Drain enough fuel to verify the proper fuetand to insure thatall water -
and sediment has been removed :

Remove tiedown and remove the cover from the pitot/static head onthe
underside of the wing Make sure the holes are open and clear of
obstructions. Check the wing tip-and lights for damage. Check the aileron,
flap, and hinges for damage and operational interference. Check that the

static wicks are firmly attached and 'in good condition

EMPENNAGE

Check the condition of any antennas located on the fusclage. All
surfaces of the empennage should be examined for damage and operational -

_interference. Fairings and access covers should be attached properly. Check

the baggage to be sure it is stowed properly. Check that the lights on the tail

arc clean and intact. The clevator and rudder should be operationaland free
. from interference of any type. Check the condition of the tabs and insure that
all hinges and push rods are sound and operational. If the tail has beentied

down. remove the tie down rope.

~ MISCELLANEOQUS

Enter the cockpit and drain the fuel strainer by pressing down on the -

* lever located on the right-hand side of the cabin, betow the forward edge of

center seat. The fuel selector should be positioned in the following sequence
while draining the straiper: *OFF "“LEFT"and “RIGHT.” This is done to
insure that the fuel in the lines between each tank outlet and the fuel strainer

is drained, as well as the Tuel in the fuel strainer. When the fuel tanks are full,

it will take dpprnxnmalcly six seconds to drain atl the fuel in one of the lines

from atank to the fucl strainer ifthe fuel tanks are less than full it willtakca
few seconds longer After.draining the fuel strainer, check for leakage and

for water and sediment at the drain undcr the aireraft with the {ucl sclector

on & tank position

ISSUED: NOVEMBER 8, 1979 ' ' REPORT: VB-1080
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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 swilch 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 pliced under the fuel strainer drain.

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

CAUTION

Care should be taken when an operatlonal _
check of the heated pitot head is being
performed. The unit becornes very hot. Ground
'operation should be limited to three minutes
maximum to avmd damaging the heating
elements.

" When all passengers are on board, the pilot should check the cabin doors
for proper closing and latching procedures. The rear door should be closed,
and the overhead latch button turned to the “LOCK™ position. The front
door should be gently pulled shut, the door handle firmly latched and the
overhead latch button turned to the “LOCK” position. Seat belts on empty

seats should be snugly fasteried. All passengers should fasten their seat belts

: and shoulder hamesses
NOTE

-If the fixed shoulder harness (non-inertia reel
type) is instalied, 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 thc occupant.

If the inertia reel type shoulder harness is

. ‘installed, a pull test of its locking restramt 2
feature should be performed.

REPORT VB- 1080 : ISSUED: NOVEMBER 8, 1979
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4.9 BEFORE STARTING ENGINE

Before starting the engine, the brakes should be set and the propelier
lever moved to the full INCREASE rpm position, The fuel selector should
then be moved to the desired tank. Check to make surcail the circuit breakers

-are in and the radios are OFF.

4.1 STARTING ENGINE

(a) Startmg Engme When Cold

Open the throttle Ievcr approximately 1/2 inch. Tum ON the
master switch and the efectric fuel pump. Move the mixture control
‘to full RICH for approx:malely 4 seconds The engine is now
‘primed. _

Move the mixture control 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 control to full

+ RICH and move the throttle to the desired setting.

: If the engine does not fire within fwe to ten seconds, disengage
" the starter and reprime;

(b) Starting Engine When Hot

- Open the throttle approximately 1/2 inch. Turn ON the

- master switch and the electric fuel pump. Move the mixture control

- lever to idle cut-off and engage the starter by rotating the magneto
switch clockwise. When the engine fires, release the magneto switch,

advance the mixture and move the throttle to the desired setting. :

: (Ic) Starting Engine When Flooded

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

~ ISSUED: NOVEMBER 8, 1979 : - REPORT VB-1080
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(d) Starting Engine With External Power Sources

418

.An optional feature called the Piper External'}’.'ower (PEP).

allows the operator to use an external battery to crank the engine
without having to gain access to the airplanc’s battery.

Turn the master switch OFF and turn zll electrical equipment
OFF. Connect the RED lead of the PEP kit jumper cable to the
POSITIVE (+) terminal of an external }2-volt battery and the
BLACK Ilead 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 wnh

" - the normal starting techmque

After the engine has started, reduce power' to the lowest
possibie RPM, to reduce sparking, and disconnect the jumper

cable from the aircraft. Turn the master switch ON and check the |

alternator ammeter for an indication of output. DO NOT

.. ATTEMPT FLIGHT IF THERE IS NO [NDICATION 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 exercised because if the ship’s
battery has been depleted, the external power
supply can be reduced to the level of the ship’s
‘battery. This can be tested by turning the
" master switch ON momentarily while the-
. starter is engaged. If cranking speed increases,
" the ship’s battery is at a higher level than the
external power supply..

'REPORT: VB- 1080 _ ISSUED: NOVEMBER 8, 1979
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When the engine is firing evenly, advance the throttle to 800 RPM. If oil
pressure is not indicated within thirty seconds, stop the engine and determine .
the trouble. In cold weather it will take a few seconds longer to get an oil
pressure indication. If the engine has failed to start, refer to the Lycommg
Opcratmg Handbook, Engme Troubles and Their Remedies.

Starter manufacturers recommend that cranking periods be limited to
thirty seconds with a2 two minute rest between cranking permds Longer
cranking penods will shorten the life of the starter. : .

4.13 WARM-UP

Warm up the engine at 1000 to 1200 RPM. Avoid pfolonged idling at

low RPM, as this praclicc may result in-fouled spark plugs:.

- Takeoff may be made as soon as the ground check is complctcd and the |
engine is warm.

Do not operate the engine at high RPM when running up ortaxiing over

ground containing loose stones, gravel or any loose material that may cause
damage to the propeller blades.

4.15 TAXIING

Before attempting to taxi the airplane', ground per_sonnel should be -

* instructed and approved by a qualified 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 sct in low pitch, high RPM setting. While taxiing, make slight
turns to ascertain the effectiveness of the steermg

_Observe wing clearances when taxiing near buildings or otherstationary
objects. If possible, station an observer outside the airplane. -

“Avoid holes and Tuts when taxiing over uneven ground.
Do not operate the engine at high RPM when running up or taxiing over

ground containing loose stones, gravel or any loose matenal that may cause
damage to the propeller bladcs :

ISSUED: AUGUST 28, 1981 o L REPORT' VB-]IJSl}.
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4.17 GROUND CHECK

Set the pa'rking brake. The magnetos should be checked at 2000 RPM

_with the propeller set at high RPM. Drop off on'either magneto should not
- excecd 175 RPM and the difference between the magnetos should not exceed

50 RPM. Operation on one magneto should not exceed 10 seconds.

Check the vacuum gauge; the indicator should read 4 B” Hg. to 5. 2”Hg

. at 2000 RPM

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

The propeller control should be moved lhrough its complete range to
check for proper operatlon and then placed in full INCREASE rpm for
takeoff. 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 check. In cold weather, the propeller control should be
cycled from htgh to low RPM at least three times before ta keoffto make sure
that warm engme oil has circulated. :

The clcctnc fuel pump should be turned OFF briefly after starting or
during warm-up to make sure that the engine-driven pump is operating.

Prior to takeofT, the etectric pump shoutd be turned ON again to prevent loss

of power during takeoff, should the engine-driven pump fail. Check oil

' tcmperature and oil pressure. The temperature may be low for some time lf o

the engme is bemg run for the ﬁrst time of the day
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4.19 BEFORE TAKEOFF

. All aspects of each particular takeoff should be cons:dcred prior 1o
. executing the takeoff procedure,

After takeoff, on aircraft equipped with the backup gear extender, if the
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
latching 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 settle 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 normal operation.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. : .

If the airplane is to be operated with the rear cabin door removed u is
recommended that all passengers wear parachutcs

After all aspects of the takeoff are consldered 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 engrne o

. gauges, The alternate air should be in the CLOSED posmon

- All seat backs should be erect,

*Approximately 81 KIAS at sea level to approximately 100 KIAS at 10,000
fi. with a stralght line vanatlon belwcen _
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The mixture and propeller control 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 flaps and trim tab. Insire 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 normal takeoff performance.

NOTE

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

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

421 TAKEOFF
NORMAL TECHNIQUE (See Chart Scctlon 5)

thn 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 shouid 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 80 KIAS depending on weight. Apply back pressure to
the control wheel to lift off, then control pitch attitude as required to attain
the desired climb speed Retract the landing gear when a straight-ahead
landmg on the runway is no longer possible.
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MAXIMUM PERFORMANCE WITH FLAPS RETRACTED (Sce
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 KIAS, depending on weight, and retract the gear*.
When clear of obstacles, increase the climb speed to that desired.

SHORT FIELD TECHNIQUE (See Chart, Section 5) _
- For short or soft field 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, allow the 'airplané to acéclcrat_c to 58 to 66 K1AS

- 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 consnderatlon
Slowly retract the ﬂaps while climbing out.

l } desnfed on aircraft eq\upped 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
s p]aced in the up position. In this case care should be taken not to retract the

- gear prematurely, or the aircraft could settle back onto the unway. If the
override lock is used for takeoff, it should be disengaged as soon as

~ sufficient terrain clearance is obtained, to return the gear system tonormai

. operatlon
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4 23 CLIMB

The best rate of climb at gross welght will be obtained at 91 KIAS. The
best angle of climb may be obtained at 80 K1AS. At lighter thangross weight
these speeds are reduced somewhat*. For climbing en 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 b_é 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 approximatefy S000 feet density
altitude, it may be necessary 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 pov;\rer
setting, altitude, temperature, loadmg and equipment installed in the
airplane. :

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

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

Use of the mixture control in cruising flight reduces fuel consumption

: _sngmﬁcan’tly. especially at higher aititudes. The mixture should be leaned

durmg cruising operation when 759 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 pushingthe
control towards the instrument panel until engine operation becomes
smooth. The fuel flow meter will give a close approximation of the fuel being
-. consumed. The low side of the power setting, as shown on the fuel flow

meter, indicates best economy for that percent of power while the high side -

“indicates best power,
If the airplane is equippcd with the optional exhaust gas temperature
(EGT) gauge, a more accurate means of leaning is available to the pilot. For
this procedure; refer to the “Avco-Lycoming Operator’s Manual™,

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 settings to determine how the fuel flow and fuel quantity gauge
systems are operating. i the fuel flow indication is considerably higher than
. the fuet actually being consumed a fuel nozz]e may be clogged and require

lcamng

There are no mechanical uplocks in the landing gear system. In the
event of a hydraulic system malfunction, the landing gear will free-fallto the
gear down position. The true airspeed with gear down is approximately 75%

of the gear retracted airspeed for any given powersetting. Allowancesforthe -

reduction in airspeed and rarige should be made when planning extended
flight between remote airficlds or flight over water.

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 shpuld be changed to another tank before fuel is exhausted from the
tank in use. The electric fuel pump should be normally OFF so that any
malfunction of the engine driven fuel pump isimmediately apparent. If signs
of fuel starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately
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4.27 APPROACH AND LANDING '

‘NORMAL TECHNIQUE (No Pcrforménce Chart Furnished)

) be flown down the final approach course at 95 KIAS with power required to
‘maintain the desired approach angle. The amount of flap used during
* approach and landing and the speed of the aircraft at contact with the

- at the minimum possible safe speed consistent with existing conditions. As

ISSUED: NOVEMBER 8§, 1979 REPORT‘ VB-1080
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positioned to the fullest tank and the eIccmc fuel pump sw:tched to the ON
position,

Accomplish the Landing. Check List early in the landing approach.
NOTE

Tf 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 adequatc '
restraint for the occupant.

If the inertia reel type shoulder hérness is
installed, a pull test of its locking restramt
feature should be performed.

Dependmg on field length and other factors the following procedures
are approprlatc

When available runway length is in excess of required runway length, a
normal approach and landing technique may be utilized. The aircraft should

runway should be varied according to the landing surface, conditions of
wind and aircraft loading. 1t is generally good practice to contact the ground

landing distances with this techmque will vary, performance charts are not
furnished. .
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SHORT FIELD LANDING APPROACH POWER OFF (Sce Chart,
Sectton 5)

When available runway length is minimal or obstacle clearance to

landing is of major concern, this approach/landing technique may be
- employed. The aircraft should be flown on the final approach at 79 KIAS
- with full flaps, gear down and idle power. The glide path should be stabilized

as early as possible. Reduce the speed slightly during landing flareout and
contact the ground close to stail speed. After ground contact, 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
should be set to full INCREASE and the throttle should be advanced to full
throttle while the pitch attitude is increased to obtain the balked landing
climb speed of 80 K1AS, Retract the landing gearand slowly retract the flaps
when a positive climb is established. 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 (91 KIAS) if obstacles are nota factor. Reset the longitudinal
trim as requnrcd

431 STOPPING ENGINE

P!‘lOl‘ to shutdown, all radlo and electrlcal equlpment should be turncd '

OFF.

Al the pilot’s discretion, the flaps should be r:nsed and the electr:c fuel

' pump turncd OFF.

NOTE
The fiaps must be placed in the UP position for
the flap step-to support weight. Passengers
should be cautioned accordingly.

| The air conditioner should be turned OFF, the propellerset in the full

) INCREASE paosition, and the engine stopped by disengaging the mixture
‘control lock and pulling the mixturecontrol back to idle cut-off, The throttte
should- be feft full aft to avoid engine vibration while stopping, Then the

magneto and master switches must be turned OFF,
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PIPER AIRCRAFT CORPORATION SECTION 4

. PA-32R-301, SARATOGA SP NORMAL PROCEDURES

4.33 PARKING

Set the parking brake. If necessary, the airplane should be moved on the
ground with the aid of the nose wheel tow bar provided with each airplane |
and secured behind the rear seats, The aileron and stabilator controls should -
be secured by looping the safety belt through the control wheeland pulling it
snug. The flaps are locked when in the UP posmon and should be left
retracted

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

4.35 STALLS

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

The gross weight stalling speed with power off and full flaps is 57 KIAS.
With the flaps up this speed is increased 3 KTS. Loss of altitude during stalls

" _can be as great as 400 feet, depending on configuration and power.

NOTE -

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

During preflight, the stall warning system should be checked by turning -
the master switch on, setting the {laps to 25° or 40° and raising the outboard

- lift detector to determine if the horn is actuateéd. The flaps should then be

reset to 0° and the mboard lift detector ra!scd to determme if the horn is
dcluated

437 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is
recommended that when turbulent air is encountered or expected, the
airspeed be reduced to maneuvering speed to reduce the siructural loads
caused by gusts and to allow for inadvertent speed build-ups, which may-

occurasa rcsult of the turbulence or ofdm:acuons caused by the conditions.

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

REVISED: SEPTEMBER 17,1984~ S




SECTION 4 PIPER AIRCRAFT CORPORATION .
NORMAL PROCEDURES ' PA-32R-301, SARATOGA SP * 1

4.39 LANDING GEAR

Some aircraft are equipped with an airspeed - power sensing system J
(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 i |
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 manuval pressure on the .
emergency gear lever, pull the lever full up and push the latch down. To P
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. o

The red gear warning light on the instrument panel 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
- I 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. : _ o

The red gear warning light on the instrument panel and the horn will
also operate simultancously 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 léver it in the OVERRIDE ENGAGED
posrtron ]

When the Emergency Landing Gear Extension Procedure (Par, 3.29) is
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 all 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 completron of the. procedure to allow normal
gear system operatlon

4.41 WEIGHT AND BALANCE

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

For werght and balance data, refer to Sectlon 6 (Welght and Balance)
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- PIPER AIRCRAFT CORPORATION SECTION 5

PA-32R-301, SARATOGA SP PERFORMANCE
. SECTION 5
PERFORMANCE
5.1 GENERAL

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

Performance information associated with those optional systems and

. equipment which require handbook supplements is prowded in Section 9

(Supplements).
S 3 lNTRODUCTIGN PERFORMANCE AND FLIGHT PLANNING

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

The performance charts are unfactored and do not make any allowance
for varying degrees of pilot proficiency or mechanical deterioration of the
aircraft. This performance, however, can be duplicated by following the

~ stated procedures in a properly 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 recommended.

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

The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using performance charts in this section. Each

_ chart includes.its own example to show how it 1s used.

WARNING

Performance information derived by
extrapolation beyond the limits shown on the
charts should not be used for ﬂlghl p!dnmng

purposes,
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-32R-301, SARATOGA SP - PERFORMANCE

5.5 FLIGHT PLANNING EXAMPLE

For purposes of thls example it is assumed that a 2 blade propeller is
instalfed 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 Balance) of this handbook.

The basic empty weight for the airplane as licensed at the
factory has been entered in Figure 6-3. If any alterations to the
i airplane have been made affecting weight and balance, reference to
' . the aircraft logbook and Weight and Balance Record (Figure 6-7)

should be made to determine the current basic empty weight and
C.G. location of the.airplane.

Make uge of the Weight and Balance Loading Form (Figure 6-

~11) and the C.G. Range and Weight graph (Figure 6-15) to
determine the total weight of the airplane and the center of gravity

. pos:uon

After proper utilization of the information provided the
~ following weights have been determined for consnderatlon in the
' flight planning example. '

o B The landing weight cannot be determined until the weight of
o T the fuel to be used has been established [refer to ltem (g) (D]

(1) Basic Empty Weight - _ 2100 lbs.
(1) Occupants (6 x 170 ths.) © 1020 Ibs.
o B . (3) Baggage and Cargo : E 60 lbs.
S " (4) Fuel (6 1bjgal. x 50) - 300 Ibs.-

. . _ (5) Takeoff Weight _ _ 34380 1bs.
S () Landing Weight :
oo . {(a)(5) minus (g)(1), _ .

. . y © (3480 1bs, minus 180 lbs.) _ 3300 Ibs.

_ The takeoff weight is below the maximum of 3600 Ibs. and fhe
- weight and balance calculations have dctermmed the C.G.
posmon within the dpproved limits. '
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SECTION 5 - PIPER AIRCRAFT CORPORATION
PERFORMANCE o PA-32R-301, SARATOGA SP

' (b) Takcof{ and Landing

After determining the alrcraﬁ ioadmg, all aspects of the takcof}"
-and Iandmg must be considered.

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

-Apply the departure'airport conditions and takeoff weight to

- the appropriate Takeoff Performance and Takeoff Ground Roll . |

. graph (Figures 5-7, 59, 3-11, 5-13, 5-15 and 5-17) to determine the
“length of runway necessary for the takeoﬁ' and/ or 1he barrier
" distance,

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

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

Deéparture Destination

& _ _ Airport Airport
(1) Pressure Altitude  ~ . - 1200ft. 400 ft.
(2) Temperature o 1e°C - 4eC
(3) Wind Component -~ "10KTS 5KTS
s _ 7 Headwind :
{4) Runway Length Available 30001t 4600 f1.
(5) Runway Required o 1700 fr* 1490 frx
. ;"rcfcrence Figure 5-15
. .**reference F igure 545 .
REPORT: VB-1080 . ISSUED: NOVEMBER 8, 1979
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PIPER AIRCRAFT CORPORATION SECTION 5
PA-3IR-301, SARATOGA SP ' PERFORMANCE

NOTE
The remainder of the performance charts used
in this flight plan example assume 4 no wind
condition. The effect of winds aloft must be

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

(c) Climb

!
J .

_ 0 _ The next step in the flight plan example is to determme the ,
' necessary climb segment components. _

Z The desired cruise pressure altitude and corrcsponding cruise
L outside air temperature values are the first variables to be
considered in determining the climb components from the Fuel,
ey Distance, and Time to Climb graph (Figure 5-25). After the fuel,
' ~ distance and time for the cruise pressure altitude and outside air
temperature values have been established, apply the existing
. conditions at the departure field to graph (Figure 5-25). Now,
. subtract”the values “obtained " fromthe graph for the field of-

‘departure conditions from those for the cruise pressure altitude.

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

The foliowmg values were  determined from “the above

rﬂu;w;}'. - s

instructions in the flight planning example. l
(1} Cruise Pressure Altitude . : 6000 ft.
' o - (2) Cruise OAT : o - e°C
- (3) Time to Climb . o
. (8 min, minus 1.5 min.) ' 6.5 min.*

(4} Distance to Climb {115 .
nautical miles minus

" 2 nautical miles)” _ _ 9.5 nautical miles*
{5) Fuelto Climb (3.5 gal Y ] .
 minus S5gal) : - 3pgal*

" *reference Figure 5-25
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SECTION § PIPER AIRCRAFT CORPORATION
PERFORMANCE . PA-32R-301, SARATOGA SP

(d) 'Descent

_ The descent data will be determined prior to the cruise data to
provide the descent distance for establishing the total cruise
distance. :

‘Utilizing the cruise pressure aititude and OAT, determine
the basic fuel, distance and time for descent (Figure 5-41). These
figures must be adjusted for the field pressure aititude and
temperature at the destination airport. To find the necessary
adjustment ‘values, use the existing pressure altitude and
temperature conditions at the destination airport as variables to

.find the fuel, distance and time values from the graph (Figure 5- -

" 41). Now, subtract the values obtained from the ficld conditions
“from the values obtained from the cruise conditions to find the true
fuel, distance and time values needed for the flight plan.

The values obtained by proper utilization of the graphs for the
. descent segment of the example are shown bclew
' (1) Time to Descend . .
(12 min. minus | min.) _ -1l min*
(2) Distance to Descend '
(28 nautical miles minus

2 nautical miles) : 26 nau;iéal miles*
(3) Fuel to Descend '

- (3 gal. minus 0.5 gal.) _ ' R 25 gal*
(e} Cruise . .

Using the total distance to be traveled during the flight,
subtract the previously calculated distance to climb and distance to
descend to establish the total cruise distance. Refer to the

- appropriate Avco Lycoming Operator’s Manual and the Power
* Setting Table (Figure 5-27) when selecting the cruise power setting.
The established pressure altitude and temperature values and the
selected cruise power should now be utilized to determine 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
" Operator’s Manual.

R *reference Figure 541
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PIPER AIRCRAFT CORPORATION SECTION §
PA-32R-301, SARATOGA SP - ' _ PERFORMANCE

The cruise time is found by dlwdlng the cruise distance by the
cruise speed and the cruise fuel-is found by multlplying the cruise
fuel consumption by the cruise time.

The cruise ca!cu!atmns cslabllshed for the cruise segment of
‘the flight planning example are as follows:
- (1) Total Distance 2915 nautlcal miles
—(ﬁ_ﬁl’ﬁm_ﬂlstance - ' :
(e)(1) minus (c)4) minus -
(d)(2), (291.5 nautical
miles minus 9.5 nautical
miles minus 26 nautical .

* miles) ~ 256 nautical miles

{3) Cruise Power o - . 63% (economy)

. (4) Cruise Speed - 1445 KTS TAS*
(5) Cruise Fuel - T _

Consumption _ 13.8 GPH

(6) Cruise Time
© (e}2) divided by (e)4),
(236 nautical miles
'divided by 1445 KTS) 13T hrs. (1 br.
" 46 min.)
(7} Cruise Fuel '
{eX5) multiplied by (e)(6), _
(13.8 GPH multiplied
by 1.77 hrs)) - ' _ _ 24.5 gal.

() Total Flight Time

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

The following flight time is reqmred for the ﬂlght planning
example: . .
(1} Total Flight Time :

o {c)(3) plus (dX1) plus (e)(6),

(.11 brs. plus .18 hrs. plus 1.77 hrs) . 2.06 hrs.
(6.5 min. plus 11 min. plus I hr.. ' _
46 min ) _ _ 2 hrs, 3.5 min.

*reference Figure 5-3!
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SECTION 5 PIPER AIRCRAFT CORPORATION
PERFORMANCE PA-32R-301, SARATOGA SP

(g) Total Fuel Requlred

Detcrmme the total fuel required by addlng the fuel to climb,
.the fuel to descend and the cruise fuel. When the total fuel (in
gatlons) is determined, multiply this value by 6 Ib/ gal to determme

" the total fuel weight used for the flight. - o

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

(3.0 gal. plus 2.5 gal. plus 24.5 gal)) 30,0 gal.

(30.0 gal. muitiplied by 6 1b/gal.) o 180.0_ ibs.
REPORT vs.wso - " ISSUED: NOVEMBER 8, 1979

'5-8 L | S "~ REVISED: SEPTEMBER 17, 1984

P

,‘
o

1 ot
T

S

[S—




PIPER AIRCRAFT CORPORATION . SECTION 5
7 PA-32R-301, SARATOGA SP . PERFORMANCE

5.7 PERFORMANCE GRAPHS
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STALL SPEED Vs. ANGLE OF BANK 3]
GROSS WEIGHT 3600 LAS Eass
I. ........ |
- R4

¥ 8o Example:
3 ; H-  Wing flap up:

W - Hf Angte of bank: 30°
e o [T Stall speed: 65 6 KIAS [[TTE LI
3 ]
@, T EinEE

e sepEsISERand
1 ) 0 20 30 0 50 60

IO
ANGLE OF BANK — DEGREES
. 80

- 4 A

T I 115 Example:

M Wing flaps: 40°

- Q 7o HH Ar:::a c:pbnnk: 20° w
.r«— . % ; EEI Stall spesd: 59 Ki;AS'

3 FLAPS 4
L b g FRaaan
o 5 10 20 30 40 50 80
' ' ANGLE OF BANK — DEGREES ' ©

_ N STALL SPEED VERUS ANGLE OF BANK

e : ' Figure 5-5
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-SECTION 6
WEIGHT AND BALANCE

" 6.1 GENERAL

In order to achieve the performance and flying characteristics which are

designed into the airplane, it must be flown with the weight and center of
gravity {C.G.) position within the approved operating range (envelope).
" Although the airplane offers flexibility of loading, it cannot be flown with -
‘the maximum number of adult passengers, full fuel tanks and maximum

baggage. With the flexibility comes responsibility, The pilot must ensure

* that the airplane is loaded within the loading envelope before he makes a

takeoff. -

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

_ Center of gravity is a determining factor in flight characteristics. 1f the
C.G. is too far forward in any airplane, it may be difficult to rotate for
takeoff or landing. If the C.G. is too far aft, the airplane may rotate
prematurely on takeoff or tend tq pitch up during climb. Longaludmal-
stability will be reduced. This can lead to inadvertent stalls and even spins,
and spin recovery becomes more ditficult as the center ofgrawty moves aft
of the approved limit.

A properly loaded airplane, howaver will perform as intended. Before
the au’plane is licensed, it is weighed, and a basic empty weight and C.G.

“location is computed (basic empty weight consists of the standard empty '
. weight of the airplane plus the optional equipment). Using the basic empty

weight and C.G. location, the pilot can determine the weight and C.G.
position for the loaded airplane by computing the total weight and moment

and then determining whether they are within the -approved envelope.

ISSUED: NOVEMBER 8, 1979 - REPORT: VB-1080
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. The basic empty 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 current values should always be used. Whenever new
~ " equipment is added or any modification work is done, the mechanic
responsible for the work is required to compute a new basic empty weight

and C.G. position and to write these in the Aircraft Log Book and the -

- Weight and Balance Record. The owner should make sure that it is done.

A weight and balance calculation is necessary in determining how much

fuel or baggage can be boarded so as to keep within allowable limits. Check -

caleulations prior to adding fuel to insure against improper loading.

_ - The following pages are forms used in weighing an - airplane in
praduction and in computing basic empty weight, C.G. position, and useful
load. Note that the useful load includes usable fuel, baggage, cargo and

- . passengers. Folowing this is the method for computing takeoff weight and
"CG. ' ' : ' }

6.3 AIRPLANE WEIGHING PROCEDURE

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

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

(a) Preparation

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

(2) Remove excessive dirt, grease, moisture, foreign items such as

~rags and tools from the airplane before weighing.

(3) Defuel airplane. Then open all fuel drains untit all remaining
“fuel is drained. Operate engineé on e¢ach tank until all
undrainable fuel is used and engine stops. Then add the
untusable fuel (5 gallons total, 2.5 gallons each wing).

REPORT: VB-1080 : " ISSUED: NOVEMBER 8, 1979
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CAUTION

J _ ' ‘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, .

(4) Fill with oil to full capacity.

i (3) Place pilot and copilot seats in fourth (4th) notch, aft of
' ' * forward position. Put flaps in the fully retracted position
" and all control surfaces in the neutral position . Tow bar
-should be in the proper location and all entrance and :
baggage doors closed. : : :

(6) Weigh the airplane inside a closed bu:ldmg to prevent
errors in scale readings due to wmd o

(b) Leveling

{ 4)) ‘With alrplane on scales, biock main gear oleo plstons in
L : ' the fully cxtended position, :

- ] . (2) Level airplane (refer to Figure 6-3) deflatmg nose wheel -
. tlre to center bubble on level, . :

(c) Welghmg Airpiane Basnc Empty Welght
{1} With the airplane Ievel and brakes rcleascd record the

weight shown on each scale Deduct the tare, 1f any, from .
each readmg

" ISSUED: NOVEMBER 8, 1979 ' REPORT: VB-1080
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' PA-32R-301, SARATOGA 8P

Scale Positien Scale Net
and Symbeol “Reading -| Tare Weight
Nose Wheel (N
Right Main Wheel R) |
~ Left Main Wheel (L)
Basic Empty Weight,
as Weighed

(d)} Basic Empty Weight Center of Gravity

(1) The following geometry applies to the PA-32R-301 airplane - 7

(D)

WEIGHING FORM

Figure 6-1

when it is level. Refer to Leveling paragraph 6.3 (b).

”

Datum

A

B
A= 142 -
B= 109.7

LEVELING DIAGRAM

" REPORT: VB-1080
Che |

l.evcl Points
(Fuselage Left Side)

" The datum is 78.4 inches ahead of

the wing leading edge at the
intersection of the untapercd and
tapered section. ' .

Figure 6-3
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PIPER AIRCRAFT CORPORATION : SECTION 6
PA-32R-301, SARATOGA §P WEIGHT AND BALANCE

(2) The basic empty weight center of gravity (as weighed
- including optional equipment, fulf oil and unusable fue])
can be determined by the following formula

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

6.5 WEIGHT AND BALANCE DATA AND RECORD

The Basic Empty Weight, Center of Gravity Location and Useful Load
listed in Figure 6-5 are for the airplane as licensed at the factory These -
figures apply only to the specific dup]dne serial number and registration

numbcr shown.

The basic’ empty weight of the alrplane 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 airplane 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 11, 1983 o es




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
o Weight x (Inches Aft = Moment
- Ytem (Lbs} of Datum) {In-Lbs)
Standard Empty Weight* ctual

Computed

Optional Equipment

-Basic Empty Weight

- *The standard empty wcxght includes full oil capamty and 5.0 gallons of
unusable fuel.

o -AIRPLANE USEFUL LOAD - NORMAL CATEGORY'OPERATION
‘(Ramp Weight) - (BaSic Empty Weight) = Useful Load
(3645 1bs) - ( b= b,

THIS BASIC EMPTY WEIGHT, C. G. AND USEFUL LOAD ARE
FOR THE AIRPLANE AS LICENSED AT THE FACTORY. REFER

“TO APPROPRIATE A]RCRAFT RECORD WHEN. ALTERAT]ONS_ '

) HAVE BEEN MADE

WE]GHT AND BALANCE DATA FORM
: Flgure 6-5 -

REPORT VB-1080 . ISSUED: NOVEMBER 8, 1979
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"1 PA-32R-301, SARATOGA SP WEIGHT AND BALANCE
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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
Wt
{Lb.)

Moment
: 100

Arm
(In.}

' Wéight Change

Wt
(Lb.)

Registration Number

(=) panoway;-
(+) pappy

. Description of Article
or Modification

"ON W3

PA-32RT301 |Serial Number

Date

WEIGHT AND BALANCE RECORD (cont) .
Flgure 6-7 (cont) ' o
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PIPER AIRCRAFT CORPORATION ' SECTION 6

PA-32R-301, SARATOGA SP

WEIGHT AND BALANCE

6.7 GENERAL LOADING RECOMMENDATIONS -

" The following general {oading recommendation is intended only as a
guide. The charts, graphs instructions and plotter should be checked to
assure that the airplane is w1th|n the allowable welght vs. center of gravity
envelope :

(a)
b

@

(d)

©)

0!

®

Pilot Only

Load rear baggage compartment to capacity first. thhout aft
baggage, fuel load may be limited by fwd. envelope for 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 combmatlons of
optional equnpment :

3 Occupants - 2 in front, | in mlddle '

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 optlonal

equipment.

4 Occupants - 2 in front, 2 in mtddle :
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 i m front 2 in middle, | in rear

Investigation is required to determine optimum loadmg for
baggage.

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

With six occupants fuel and/or baggage may be hmtted by

envelope. Load fwd. baggage compartment to capacity first.

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

With seven occupants fuel andfor baggage may be limited by

envelope.

For all airplane configurations, it is the responsibility of the pilot in
command to make sure that the atrplane always remains within the
a!lowablc weight vs. center of gravity while in ﬂlght

ISSUED: NOVEMBER 8, 1979
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~ SECTION 6 ~ PIPER AIRCRAFY CORPORATION .|,
“WEIGHT AND BALANCE PA-32R-301, SARATOGA SP |

6.9 WEIGHT AND BALANCE DETERM!NAT]ON FOR FLIGHT' e
(a} Add the weight of all items to be loaded to the basicempty wmght |

(b) Use the Loading Graph (Figure 6-13) to determine the moment of 7
all items to be carried in the airptane. ‘f

(c) Add the moment of all items to be loaded to the basac empty wel ght
moment, .

L -

(d) Divide the total moment by the total wc:ght to determme the C.G
locatlon '

(e) By using the figures of item (2) and item (d) {above), locate a point
on the C.G, range and weight graph (Figure 6-15). If the point falls
within the C.G. envelope, the loadmg meets the welght and balance

' rcqulremems o

——————
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PIPER AIRCRAFT CORPORATION .SECTIO_N 6
PA-32R-301, SARATOGA SP WEIGHT AND BALANCE

Arm Aft
Weight Datum  Moment
' : (Lbs) {Inches). (In-Lbs)
Basic Empty Weight ' 2272 834 189485
Pilot and Front Passenger 340.0 - 855 29070
Passengers (Center Seats) '
(Forward Facing) 1 1181
Passengers (Center Seats) ' '
. {Aft Facing) (Optional) [19.F
Passengers (Rear Seats) 3460 | 157.6 53584
Passenger (Jump Seat) (Opt.) _ 18.1
Fuel {102 Gallon Maximum) 500 94.0 47000
Baggage (Forward) (100 Lb. Limit) 100 42.0- 4200
~ Baggage (Aft) (100 Lb. Limit) 63 | 1787 | 11258
Ramp Weight (3615 Lbs. Max.) 3615 92.6 334597
Fuel Allowance for Engine
Start, Taxi & Runup - -150 94.0 -1410
Take-off Weight (3600 Lbs. Max.) 3600 _ 92.6 333187

The center of gravity (C.G.) for the take-off weight of this sample loading

- _problem is at 92.6 inches aft of the datum line. Locate 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
Ioadmg may be assumed acceplable for landmg

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT

OWNER 70O INSURE THAT 1THE AlRPlANE IS LOADED

PROPERLY AT ALL TIMES.

SAMPLE LOAD!NG. PROBLEM
{NORMAL CATEGORY)
Figurc 6-9

" ISSUED: NOVEMBER 8, 1979 -~ REPORT: VB-1080
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" SECTION 6 PIPER AIRCRAFT CORPORATION

WEIGHT AND BALANCE ' PA-32R-301, SARATOGA SP
Arm Aft :
Weight Datum | Moment

(Lbs) -(Inches) (l_n—Ll_)s} .

Basic Empty Weight

ey
[S—|

Pilot and Front Passenger - 85.5
Passengers (Center Seats)

{(Forward Facing) 118.1
Passengets (Center Seats) :

(Aft Facing} (Optional) 119.%
Passengers (Rear Seats) 157.6

- Passenger (Jump Seat) (Opt.) ' “H8.1

Fuel (102 Gallon Maximum} 94.0
Baggage (Forward) (100 Lb. Limit) . 420
Baggage (Aft) (100 Lb. Limit) ' : 178.7

Ramp Weight (3615 Lbs. Max.)

Fuel Allowance for Engine

Start, Taxi & Runup : -15.0 94.0 ~1410
" Take-off Weight (3600 Lbs. Max ) ‘ :
The center of gravity (C.G.) for the take-off welght of this loading
- problem is at inches aft of the datum line, Locate this point ( Jon

. the C.G. range and wcrght graph. If this point fails within the weight -
- C.G. envelope, this loadmg meets the weight and balance requirements,

Take-off Wc:ghl

Minus Estimated Fuel Burn-off S ' '
(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 -

_ -Ioadmg may be assumed acceptable for landmg

IT IS THE RESPONSIBILITY OF THE PlLOT AND AIRCRAFT
OWNER TO INSURE THAT THE. AIRPLANE IS LOADED.

) .PROPERLY AT ALL TiMES,

WEIGHT AND BALANCE LOADING FORM
(NORMAL CATEGORY)
Figure 6-11

6-12
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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 prowded to enable the pilot quickly and conveniently to

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

(b) Decide how to change his load if his first loadmg Is not wﬂhm the.
allowable envclope .

Heat can warp or ruin the plotter if it is left in the sunlight. Replacement
plotters may be purchased from Piper dealers and distributors. .

" The “Basic Empty Weight and Center of Gravity” location is taken from
the Weight and Balance Form (Figure 6-5), the 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 effect of adding or disposing of useful load can easily be-
seen. The plotter does not cover the sitvation where cargo is loaded in
locations other than on the seats or in the baggage compartments.

Brief instructions are given on the plotter itself. To use it, first plot a

* point on the grid to locate the basic weight and C.G. location. This can be put

on more or less permanently 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 line and draw another 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 takeoff. If this point is not

within the allowable envelope it will be necessary to remove fuel, baggage, or

passengers and/or to rearrange baggage and passengers to get the final point

" to fall within the envelope

Fuel burn-off and gcar movement do not b:gmflcantly affect the center
of gra vity. .

ISSUED; NOVEMBER 8§, 1979 o REPORT: VB-1080
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SECTION 6 | 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. o R :

, Assume a basic weight and C.G. location of 2150 pounds at 83.5 inches
- respectively. We wish to carry a pilot and S passengers. Two men weighing
180 and 200 pounds will occupy the front seats, 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 catried in the rear compartment.
- We wish to carry 60 gallons of fuel. Will we be within the safe envelope?

" (1) Placea dot on the plotter grid at 2150 pounds and 83.5 inches to
represent the basic airpl_ane. (See illustration.) .

" (2) Slide the slotted plastic into positioh 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 poimd position (180 + 200) and —
put a dot, ' o ‘

" (4) Move the slotted piastic again to get the zero end of the middle seat
: " slot over this dot. - ) :

(5) Draw a line up this slot to thé 250 pound position (115 + 135y 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). : e

(7) As can be seen from the illustration, the final dot shows the iotal
weight to be 3440 pounds with the C.G. at 91.6. This is well within
the envelope. _ : _ B -

(8) There will be room 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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J PA-32R-301, SARATOGA SP . WEIGHT AND BALANCE

3600 LBS. MAX. GROSS wT, 91 _92 93 94 95 .
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PA-32R-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 landing gear
airplane, It is all metal, seats up to seven occupants, and has two separatc
one hundrcd pound capactty baggage compaﬂmems .

13 ,AIRFRAME

With the exception of the steel engine mount, parts of the landing gear,
miscellancous steel parts, the cowling, and the lightweight plastic
extremities (tips of wings, tail fin and stabilator), the basic airframe is of
aluminum alloy, Aecrobatics are prohibited in this a:rplane since the

L structure is not dcsngned for acrobatle loads.

Thefuselageisa semt-monocoque structure. Thereis a front door on the'
right side and a rear door on the left. A cargo door is installed aft of the rear

- passenger door. When both rear doors are open, large pieces of cargo can be
- loaded through the extra-wide opening. A door on the right side of the nose
. section gws access to the nose bnggage compartmem : :

71




SECTION T PIPER AIRCRAFT CORPORATION
DESCR[PTION & OPERATION PA-12R-301, SARATOGA SP

The wingis of a seml-lapcred dcsngn and cmplbys alaminarflow NACA

652-415 airfoil section. Fhe main spar is located at approximatety 40% 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
an integral part of the fuselage structure. The bolting of the sparends intothe

- spar box carry-through structure, which is located under the ceater seats,

provides in effect a continuous main spar, The wings are also attached fore
and aft of the main spar by an auxiliary front spar and a rear spar, The rear
spar, in addition 1o taking torque and drag loads, provides a mount for flaps
and ailerons. Each wing contains two interconnected fuel tanks. Bothtanks
on one side are filled lhrough a single filler neck Iccated in the outboard

'_ tank.

A vertical stabilizer, an ail-movable horizontal stabilator, and a rudder
make up the empennage. The stabilator incorporates an anti-servo tab which
provides longitudinal stability and longitudinal trim. This tab moves in the

Same dirccuon as the slabdator but with mcreased travel.

7.5 ENGINE AND PROPELLER

The Lycommg engme is rated at 300 horsepowcr at 2700 rpm. This

engine has a comprcssmn ratio of 8.7 to J and requires 100 minimum grade -

fuel. The engine is equipped with a geared starter, 2 60 ampere alternator,

- dual magnetos, vacuum pump drive, a dlaphragm-type fuel pump, and fuel
'lnjecuon '

The exhausl system consists of individual exhaust pipes routed in pairs

_to three heavy gauge stainless steel mufflers. Exhaust gases are directed

overboard at the underside of the engine cowling. The mufflers are
surrounded by a shroud wh;ch provides heat for the cabin and (or windshieid

. N defrostlng

The cowling is designed to cool the engine in all normal fhghl

~ conditions, including protracted chmb wnhoul the use of cowl ﬂaps or
: coohng flanges.
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PIPER AIRCRAFT CORPORATION ' SECTION 7
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

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 is located 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 mcorporates a manually operated two-way valve
designed to allow induction air either to pass through the filter or to bypass -
the filter and supply heated air directly to the engine. Alternate air selection
insures induction air flow shouid the filter become blocked. Since the airis -
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 i m]ectlon system consists of a servo regulator which meters fuel :
flow in proportion to airflow to the engine, giving the proper fuel-air
mixture at all engine speeds, and a fuel flow divider which receives the

metered fuel and accurately divides the fuel flow among the mdmdual-
cylmder 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 flowin gallons per. .

hour and percentage of cruise power. .
The constant speed propeller is controlled by a governor mounted atthe

left forward side of the crankcase. Control from the engtne control quadrant
is provided by a push-pu!l control,

7-3




SECTION 7 : PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGASSP

7.1 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 copiloet. The controls utilize teflon-lined

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 is activated during the last

portlon of travel of the throttle lever to the low power position. If the landing
gear is not locked down, the horn will sound until the gear is down and

locked or until the power setting is increased. Thls isa feature to prevent an
- madvertent gear up landing. :

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

'engme is shiut down by the placing of the mixture control lever in the full lean

position, In addition, the mixture control has a lock to prevent activation of

the mixture control instead of the pitch control. For information on the .
- . leaning procedure, see¢ the Avco-Lycoming Operator’s Manual and the
: leamng 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 inaselected posmon

The alternate air contro} is Iocated to the nght of the control quadram

When the alternate air lever is in the up, or closed, position the engme is

operatmg on filtered air; when the Jever is in the down, or open, position the

. 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 i in the
desired direction (refer to Flgure 7- l)

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

AIRCRAFT EQUIPFED
WITH BACKUP GEAR
EXTENDER

CONTROL QUADRANT AND CONSOLE
Lo E _ Figure 7-1 : :
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| SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

H i
- P

.

L
AIRCRAFT EQUIPPED WATH
BACKUP GEAR EXTENDER
-

- LANDING GEAR SELECTOR : o 'R
Figure 7-3 - I

7.9 LANDING GEAR o o

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

Some alrcraft also incorporate a pressure sensmg ‘device in the system E

‘| which lowers the gear regardless of gear selector position, depending upon .

airspeed and engine power (propeller slipstream). The gear is designed to

- extend at alrspeeds below approxlmately 103 KIAS with power off even :f e
the selector is in the up posmon _

REPORT: VB-1080 ' . ISSUED: NOVEMBER 8, 1979 o
7-6 .~ REVISED: SEPTEMBER 1, 1986 -




[

ey

oy
§
A i

PIPER AIRCRAFT CORPORATION ' SECTION 7
- PA-J2R-301, SARATOGA SP DESCRIPTION & OPERATION

The extension speeds will vary from approximately 81 KTS to
-approximately 103 KIAS depending on power settings and altitude. The
device also prevents the gear from retracting at airspeeds below
approximately BIKTS 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 Yocated between the front seats to the rlght of the pitch trim wheel (refer
to Figure 7-9). The sensing device operation is conirolled by differential air
pressure across a flexible diaphragm which is mechanically linked to a
hydraulic valve and an electrical switch which actuates the pump 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 o extend. An
~ optional heated mast is available to atleviate obstruction in icingcondilions ;

The optiona!l heatcd mast ls turned on whenever the PITOT HEAT switch is
turned on.

WARNING

Avoid ejecting 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 controfled by the selector
switch regardless of airspeed/power combinations. The emergency gear
tever is provided with a latching device which may be used to lock the
override Jever in the up position. The latch is located on the right side of the
manuat override lever. To lock the override lever in the up position, raise the
override lever to the full up position and push the latch down. A yeliow
warning light located below the gear selector switch {Figure 7-3) flashes to
warn the pilot that the automatic gear lowering system is 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
posmon and the yellow Bashmg light will extinguish. The lever must also be
tatched in the raised (up) position when gear-up stalls are practiced.

Emergency extension of the landing gear is.accomplished by releasmg
the hydraulic pressure which allows the gear to free-fall with spring
assistance on the nose gear. Two types of release mechanisms have been
installed and system operation depends on the system installed (Figure 7-9),
On aircraft equipped with the lever release the control must be held in the |
downward position for emergency extension. On dircraft equipped with the
cable release the retaining Cllp must be moved and the red knob pulied for

" ' -emergency extension,

- ISSUED: NOVEMBKER 3, 1979 REPORT VB-1080
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SECT]ON 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OGPERATION PA-32R-301, SARATOGA SP

Gear down and locked positions are indicated by three green hghts
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
landing gear should not be retracted above a speed of | 10 K1AS 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 wheel carries a 5.00 x 5 six ply tire and the main gear
use 6.00 x 6 cight 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:
(1) Gear up and power reduced below approxlmately 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 warmng 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 siall warning horn which emits a contmuous 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

- eqmpped with a hydraulic shimmy dampener to reduce nose wheel shimmy:

The oleo struts are of the air-cil type, with normal extension bemg 325+
.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 pane!. The toc brakes and the hand brake have individual brake

_ cylinders, but all cylinders use a commeon reservoir. The parking brake is
:ncorporated 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 release the

parking brake, pull back on the brake lever; then allow the handle to swing -

_ forward.
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PA-31R-301, SARATOGA SP DESCRIPTION & OPERATION
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SECTION 7 | PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION " PA-32R-301, SARATOGA SP

HIGH PRESSURE CONTROL |

PRESSURE SWITCH

© .SHUTTLE VALVE ' ' . EL_

Jj.

AUTOMATIC GEAR DOWN
AND EMERGENCY FREE FALL
GEARVALVE {NOTE 2)
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KOTE1 AIRCRAFT EQUIPPED WITH BAGKUP GEAR EXTENDER
NOTE2. AUTOMATIC GEAR DOWN REFERENCE IS FOR AIRCRAFT EQUIPPED WITH BACKUP GEAR
_ EXTEM . . o

~ "LANDING GEAR ‘HYDRAULIC SYSTEM SCHEMATIC
| Aircraft eqmpped -with Prestolite pump and lever emergency gear release
S anure 7-7 .

REPORT: VB-1080 o ISSUED: NOVEMBER 8, 1979
710 o " REVISED: NOVEMBER 13, 1989




PIPER AIRCRAFT CORPORATION SECTION7
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION |
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GEAR VALVE
w

*EUERGENCY GEAR KNOB
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NIFPLE

A

LANDING GEAR HYDRAULIC SYSTEM SCHEMATIC
Alrcraft equipped w:th Prestolite pump and cable emergency gear release I
Flgure 7-7a
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SECTION 7 : PIPER AIRCRAFT CORPORATION

DESCRIPTION & OPERATION : PA-32R-301, SARATOGA SP
LOW . ' | RESERVOIR : ]
PRESSURE - HIGH PRESSURE CONTACL
. CONTROL \ oea0A / / THERMAL RELIEF

L g 018 |

- EHUTTLE VALVE
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NOTE1 AIRCRAFT EOUiPPED WITH BACKUP GEAR EXTENDER

NOTE2 AUTOMATIC GEAR DOWN REFEFIEM:E 1S FOR AIRCRAFT EQUIPPED WITH BACKUP GEAR
EXT ENDER .

LANDING GEAR HYDRAULIC SYSTEM SCHEMATIC
Alrcraft equipped with Oildyne pump and lever emergency gear release

anure 7-7b
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'LANDING GEAR HYDRAULIC SYSTEM SCHEMATIC
Aircraft equipped with Oildyne pump and cable emergency gear release:
Flgure 1-Tc

'7-10c




SECTION 7

PIPER AIRCRAFT CORPORATION

DESCRIPTION & OPERATION

- PA-32R-301, SARATOGA 5P

THIS PAGE INTENTIONALLY LEFT BLANK

REPORT: VB-1080
|7-10a

ISSUED: NOVEMBER 13, 1989

Ly ‘




——— -

i+ e,
OV B i

" PIPER AIRCRAFT CORPORATION ' SECTION 7

PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

AIRCRAFT EQUIPPED
WITH BACKUP GEAR

AIRCRAFT EQUIPPED
WITH CABLE EMERGENCY
. GEARRELEASE .

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 fhght controls
are moved in their respecnve directions,

The honzontal surface (stabilator) features a trim tab!servo mounted
on the trailing edge. This tab serves the dual function of providing trim

“control-and pitch control forces. The trim function is controlled by a trim
. contro! wheel located on the control console between the two front seats
(Figure 7-9). Rotatmg the wheel forward gives nose down trim and rotation
- aft gives nose up trim, '

The rudder is conventional in design and incorpofates a rudder trim,
‘The trim mechanism is a spring-foaded recentering device, The trim control -

. is located on the right side of the pedestal below the throttle quadrant.

Turning the trim control clockwise gives nose right trim and
coumerclockwxse rolatlon gives nose left trim. :
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SECTION 7 PIPER AIRCRAFT CORPORATION

~ DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

On aircraft serial numbers 32R-8013001 through 32R-8413024,
manuaily controfled flaps are provided. They are extended by a control
cable and are spring-loaded to the retracted (up) position. The control is
located between the two front seats on the control console. To éxtend the
flaps pull the handle up to the desired flap setting of 10, 25 or 40 degrees. To
retract, depress the button on the end of the handle and lower the control.

On aircraft serial numbers 32R-8513001 and up,.the flaps are’

electrically operated (Figure 7-10). A control lever and indicator light are
located on the lower right instrument panel. Selection of a new flap position
will activate the flap motor and the light. When the flaps reach the desired
position, the flap motor is automatically switched off and the indicator light
goes out. .

In the event of a'ﬂap drive malfunction; move .thc flap lever until the

light goes out. The position of the flap lever relative to the instrument panel
markings indicates the approximate flap position.

On aircraft serial numbers 32R-8513001 thru 32R-8513016 there are
three stops for the flap control lever, full up (0° flap), Ist notch (25° flap),
and full down (40° flap). : _

_ On aircraft serial numbers 32R-8613001 and up there are four stops for
the flap control lever, full up (0° flap), 1st notch (10° flap), 2nd notch (25°
flap) and full down (40° flap). _ . C

When extending or r'etr'aaing_ﬂaps, there is a pitch change in the

- aircraft. This pitch change can be corrected either by stabilator trim or
increased control wheel force. When the flaps are in the retracted position

- the right flap, provided with a over-center lock mechanism, acts as a step,

NOTE

The right flap will support a load only in the
fully retracted (up) position. When loading and
unloading passengers make sure the flaps are in
the retracted (up) position. s

- -7.13 FUEL SYSTEM

The standard fuel capacity of the Saratoga SP is 107 galions, of which
- 102 galions are usable. The inboard tank is attached to the wing structure
with screws and nut plates and can be removed for service or inspection. The
. outboard tank consists of a bladder fuel cell that is interconnected with the
inboard tank. A flush fuel cap is located in the outboard tank only.
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; _ : ELECTRIC FLAP SCHEMATIC
. : Figurc 7-10 :
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PIPER AIRCRAFT CORPORATION | SECTION 7

. PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

When using fess than the standard 107 gallon capcity of the tanks, fuel
should be distiibuted cqually between each side. :

The fuel selector control is located below the center of the instrument
pancl on the stoping face of the controf tunnel (refer to Figure 7-1). t has
thiee positions, one position corresponding to each wing tank plus an OFF
position

To avoid the accumulation of water and sediment, the fuel tank sumps
and strainer should be drained daily prior to first flight and after refucling.
Each inboard tank is equipped with an individual uick drain located at the
lower inboaid rear cotner of the tank The fuel strainer and a system quick’
drain valve are located in the fuselage at the lowest point of the fuc system,
It is important that the fucl system be drained in the following manner;

. Drain each tank sump through its individua! quick drain located at
- the lower inboard rear corner of the tank, making sure that enough
fuel has flowed to cnsure the removal of all water and sediment.
2. Place s container beneath the fuel strainer sump drain outlet
located under the fuselage
3. Daain the fuel strainer sump by pressing down on the lever localed
on the right side of the cabin on the forward edge of the wing spar
housing (Figure 7-13). Move the selector through the following
- sequence: OFF position, left, right, while draining the strainer
sump Make sure that enough fuel has flowed to diain the fuel line
between cach tank outlet and the fuel straincr, as well as the
strainer itself. With full fuel tanks, it will take approximately 6 -
seconds to drain all of the fuel from the line from either tank to the
fuel strainer. When the tanks are lesy lh'm full, it wilt take a few
seconds longer,
4. Examine the contents of the container placed under the fud sump
' drain‘outlet. When the lucl flow is fice of water and sediment, close
the drain and dispose of the contents of the bottle.

CAUTION

When draining luel, care should be taken to
cnsure that no fire hasard exists before. slcuung,
the engine. .
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FUEL FLOW/ PRESSURE i ELECTRIC '
GAUGE FUEL PUMP - .

FUEL SELECTOR
VALVE -

9

. FUEL
. CELL

VENT ) - FUEL QUANTITY GAUGES VENT
A 3L . .

-FUEL SYSTEM SCHEMATIC
Figure 7-11
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- PIPER AIRCRAF T CORPORATION SECTION 7

PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

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 left 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 gauge 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 electric fuel purﬁp is provided for use in case of failure of the engine

. driven pump.. The electric pump operates from a single. switch and -

independent circuit protector. 1t should be-ON for all takeoffs and landings.

ISSUED: NOVEMBER 8, 1979 ~ REPORT: VB-1080
SR o - 115




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

N fi
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2/ Lt

SWITCH PANEL
Figure 7-15

7.15 ELECTRICAL SYSTEM

The 14;-volt electrical system inctudes a 12-volt battefy for sia_rting 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 .panel to the pilot’s left (Figuré 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 installed above the switch panel and is controlled by a rheostat switch
mounted on the left side of the panel. Two thumb-wheel rheostat switches to
the left of the circuit breakers control the navigation lights and the intensity
- of the instrument panel lights. ' S

Standard electrical accessories include the starter, the electric fuel
pump, the stall warning horn, the ammeter, and the annunciator panel.
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PIPER AIRCRAFT CORPORATION ' SECTION 7
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The annunciator panel includes alternator and low oil pressure indicator

lights and provisions for aptional baggage door ajar, air conditioner door

open and low vacuum (gyro system) lights, The annunciator panel 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 determine when or if any corrective action is required.

Optional electrical 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 each cabin entrance. Make sure the lights are off when
leaving the aircrafi. Leaving the lights on for an extended period of time
could cause depletion of the battery.

Two optional lights, mounted in the overhead panel, provide instrument
and cockpit lighting for night flying. The lights are controlled by rheostat
switches located adjacent to them. A map light window in each lens is actuated
by an adjacent switch, An optional wing tip/recognition light system consists of:
2 lights (one in each wing tip) and is operated 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 communications
and navigational equipment.

The ammeter in the alternator system displays in amperes the load

placed on the aiternator. 1t does not indicate battery discharge. With ail-
‘electrical equipment off (except the master switch) the ammeter will be

indicating the 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

. continuous 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 flight conditions,

NOTE

On airplanes with interlocked BAT and ALT
switches, the ALT switch is mechanicallyinter-
locked with the BAT switch. When the ALT
switch is turned ON, the BAT switch will also
be turned ON. On airplanes with separate BAT
and ALT switch operations, the switches may
be positioned mdependemiy as desired.
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PIPER AIRCRAFT CORPORATION | : SECTION 7
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

CIRCUIT BREAKER PANEL
Figure 7-19

- For Abnérmal and/or Emergency procedures, see Section 3. -

WARNING

I ;- When optional pane! lighits are installed, radio
©dimming switch must be off to obtain gear
lights full intensity during daytime flying.
When aircraft is operated at night and the
radio light dimming switch is turned on, gedr
hghls will avtomatically dim.

ey

WARNING

=

- Anti-collision lights should not be operating
) : - when flying through cloud, fog or hare, since
R " - the -_reflected light can produce spatial
; - disorientation. Strobe lights should not be used
in close proximity to the ground such as during

taxiing, takeoff or landing.

. 'ISSUED: NOVEMBER 8, 1979 . REPORT: VB-1080
[ - REVISED: SEPTEMBER 17,1984 C o 719




SECTION 7 ' PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP .
CAUTION .
: i
. . : i
Do not use cigar lighter receptacles as power B

sources for any devices other than the cigar

lighters supp!ied with the airplane. Any other ey
device plugged into these receptacles mdy be _ ]
damagcd T _ _ o i
-
i
T
1
)
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-32R-301, SARATOGA SP 'DESCRIPTION & OPERATION

7.17 VACUUM SYSTEM

The vacuum system is designed to operatc 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 engme from
damage. If the drive shears the gyros will become moperatwe

. The vacuum gauge, mounted on the right ms;rument 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 ina

system that has remained constant overan extended period, may indicate 2
dirty filter, dirty screens, possibly a sticking vacuum regulator or leak in
system (a low vacuum indicator light is provided in the annunciator panef),
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 evenlual fallure of

- the systern i

A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 4.810 5. | inches of mercury, a setting

. which provides sufficient vacuum to operate ali the gyros at their rated
" RPM. Higher settings will damage the gyros and with a low setting the gyros

will be unreliable. The regulator is located behind the instrument panel.
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PIPER AIRCRAFT CORPORATION . SECTION 7 .
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

7.19 INSTRUMENT PANEL

The instrument panel is designed to accommodate the customary
advanced flight instruments and the normally required power plant
instruments The artificial horizon and directional gyro are vacuum
operated and are located in the center of the left-hand instrument panel. The
vacuum gauge is located on the right hand instrument panet. The turn
indicator, on the left side, is clectrically operated.

The radios are located in the center section of the panel. and the circuit
breakers are in the lower right comer of the panel. An optional radio
MASTER switch is located near the tap of the instrument pancl between the
radio stacks. It controls the power to all radios through the aircraft
MASTER switch. The radio power switch hasan OFF, and ON position. An
emergency bus switch is also provided to give AUXILIARY power to the
avionics bus in the event of a radio MASTER switch circuit failure. The
emergency bus switch is located behind the lower right shin guard, feft of the

circuit breaker panel.

A ground clearance energy saver system is available to provide direct
power to Comm #] without turning on the master switch. An internally Jit
pushbutton switch, located on the instrument panel, provides annunciation
for engagement of the system. When the button is engaged direct aireraft
battery power is applied to Comm #1. audio amplifier (speaker) and radio
accessories. The switch must be turned OFF or deplcuon ‘of battery
could result. : .

7.21 PITOT-STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed
indicator, dlumucr and vertical speed indicator (when installed).

- Pitot and static pressure are picked up by the pitot head on the bottom
of the left wing. An npunndi heated pitot head, which alleviates problems,
with icing or heavy rain, i available. The switch for pitot heat is located on

~ the switch panel to the pilot’s left. Push-button tvpe pitot and static diains

are located on the lower ief_l sidewall of the cockpit

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

_ An alternate static source is available as optional equipment. Fhe
* control valve is located below the left side of the instrument panel. When the
valve is set in the alternate position, the aitimeter. vertical speed indicator
and airspeed indicator will be using cabin air for static pressure The storm
~ window and cabin vents must be closed and the cabin heater and defroster
must be on during alternate 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 pitot

head A p.lrtmlty ar completely blocked pitot head will give erratic oF /70

readings on the instruments.
NOTE
Dunng preflight, chu:k to make sure lhl. pnot
cover is rcmowd
7.23 C_ABIN FEATURES
For case of entry and cxit and for pi.lm and passenger comfort. the front

seats arc adjustable fore'and aft. Al seats recline and have armrests and are
available with optional headrests. The front scats can be equipped with

optional vertical adjustment. The center and rear seats may be removed for

additional L:HLO SpdCL
NOTE -

To remove the center seats, retainers securing
the back legs of the seats must be unlocked.
This is accomplished by depiressing the plunger
 behind each rear leg. Any time the scats are
_installed in the airplane, the rétainers should be
in the locked position, ‘To remove the rear
scats, depress the plunger behind cach front Icl_

- and slide seat to rear,

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

|

An optional jump seat can be installed between the two middle seats to

E give the airplan_e a seven-place capacity,

Shoulder harnesses with inertia reels are standard equnpment for the

front seats.

hamesses with inertia reels are offered as optional equipment for the third,
fourth, fifth and sixth seats, but not for the seventh seat.

The inertia reel should be checked by tugging sharply on the strap, The
- reel will lock in place under this test and prevent the sizap from extending.

Under normal movement, the strap will extend and retract as required.

On earlier aircraft provided with 2 single strap adjustable shoulder

hamess for each front seat the shoulder strap is routed over the shoulder
adjacent to the windows and attached to the lap belt in the general area of
the person’s inboard hip. Adjust this fixed strap so that all controls are
accessible while maintaining adequate restraint for the occupant.

Shoulder harnesses should be routinely worn dunng takeoff landing
and whenever an inflight emergency occurs.

An optional club seating interior is also available. In the club seating
interior the center seats face aft. These seats are equipped with lap belts and

adjustable shoulder harnesses* Removal of the seats is accomplished by | |
- removing the two bolts holding the aft attach points and sliding the seat aft.

*Earlier airplanes are equipped with lap belts only.

" REPORT: VB-1080 o ISSUED: NOVEMBER 8, 1979
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PIPER A IRCRAFT CORPORATION - SECTION T
PA-32R-301, SARATOGA SP DESCRIPTION & OPERATION

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 club seating arrangement. The table
must be stowed during takeoff and landing. If 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 aft baggage compartment,
unlock the stud located on the bottom of the close-out bulkhead. Loosen the
white tie-down strap and remove the table from the mounting brackets by

" lifting the table two inches stralght up until it clears the mounting brackets.

Do not twist the table while it is in the brackets,

To instali the cabin work table durmg flight, hold the tablein 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 posntlon The retammg sprmgs will click
~when secure. :

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

- ‘the table upward to disengage 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 stowage area and, with the table work

surface facing forward, place the slots in the table support into the receptacle

“clips mounted on the hat shelf. Make sure the white tie-down strap is not

behind the table. With the table fully placed in the clips, bring the white tie-

‘down strap across the face of the table and lock over the stud loca ted on the

bottom of the close-out bulkhead.

7.25 BAGGAGE AREA

The airplane has two separate baggage 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 the right side of the

fuselage. A 17.3 cubic foot aft compartment is focated behind the fifthand

sixth seats and is accessible through the cargo door on the aft side of the
fuselage and during flight from inside the cabin.

ISSUED: NOVEMBER 8, 1979 . REPORT: VB-1080
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DESCRIPTION & OPERATION - PA-32R-301, SARATOGA SP

An automatic forward baggage compartment light feature is available
which utilizes a magnetic reed switch and a magnet lor activation, The switch
. and magnet are mounted just above the hinge line of the forward baggage
- door.

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

An optionai forward baggage door ajar annunciation 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-

ti

ciator panel. The annunciation, when illuminated, is “B AGGAGE DOOR™
_ad\mng the pl]ot of this condition. :

NOTE
1t is the pilot’s responsibility to be sure when the
baggage is loaded that the airplane’s C.G. falls

within the allowable C.G. range. (Refer to
Weight and Balance Section.) _

7.27 HEATING AND VENTILAT!NG SYSTEM

Fresh air is ducted from the aft lower right engine baffle to the heater

muff by a flexible hose. Hot air from the heater muff is routed through &

flexible hose on the right side of the engine compartment, to the valve box

mounted on the fire wall fust above the tunnel cut out. It is then ducted down
each side of the tunnel below the baggage floor to the cabin ducting and
outlets (Figure 7-25).

CAUTION
‘When cabin heat is operated, heat duct surface
becomes hot. This could result in burns if arms

or legs are placed too close to heat duct outlets .~
or surface, - '
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SECTION 7 PIPER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-32R-301, SARATOGA SP

Defrost heat is bled off from the main flow at the heater muff and routed

through flexible hose to a shut-off valve located to the right of center at the -

top of the fire wall. From this point, it is ducted to the defroster outlets.

Fresh air inlets are located in the leading edge of each wingand in the left

-side of the tail cone. Two adjustable outlets are located on each side of the
cabin, one forward and one aft of the front seat nearthe floor, There are also

- adjustable outlets above each seat. In airplanes without air conditioning,an "

optional blower may be added to the overhead vent system to aid in the
circulation of cabin air,

7.29 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 buffeting may also precede the stall. Stall speeds are shown on

graphs in the Performance Section. The stall waming horn emits a

continuous sound. The landing gear warning horn isdifferent in that it emits

a 90 cycle per minute beeping sound. The stall warning horn is activated by

- lift detectors installed on the leading edge of the left wing. During preflight,

- the stall warning system should be checked by turning the master switch ON,
lifting the detectors and checking to determine if the horn is actuated.

1.31 FINISH
All exterior surfaces are primed with etching primer and finished with
acrylic lacquer. To keep the finish atiractive looking, economy size spray

cans of touch-up paint are available from Piper Dealers,

- An optional polyuretharie enamel finish is available.

. 733 AIR CONDITIONING*
The air conditioning system is a recirculating air system. The major
components include an evaporator, a condenser, a compressor, a blower,
switcheés and temperature control. ' '

. The evaporator is located behind the rear baggage compartment. This
| cools the air used for the air conditioning system. :

*Optional equipment’
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The condenser is mounted on a retractable scoop located on the bottom
of the fuselage and to the rear of the baggage compartment area. The scoop
extends when the air conditioner is ON and retracts to a flush posntmn when
the 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 through an overhead duct to individual cutlets
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

clock wise 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
operation. Turning either switch off will disengage the compressor clutch .
and retract the condenser door. Cooling air should be felt wnhm one mmute
after the air conditioner is turned on.

NOTE

If the system is not operating in Sminutes, turn
the system OFF untit 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 outléts 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 lllumlnates when the door is open and is offwhen
:the door is closed, . .
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A circuit breaker on the circuit breaker panel protects the air
~ conditioning electrical system,

Whenever the throtile is in the full forward position, it activates a micro

switch which disengages the compressor and retracts the 5C00p. This allows .

maximum power and maximum rate of climb. The fan continues to operate
and the air will remain cool for about one minute. When the throtile is
retarded approximately 1/4 inch, the clutch will engage, the scoop will
extend, 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 receptacle located on the left side of the nose section
aft of the cowling. An external battery can be connected to the socket, thus
allowing the operator to crank the engine without havmg to gain access to
the airplane’s battery,

7.37 EMERGENCY LOCATOR TRANSMITTER*

The Emergency Locator Transmitter (ELT), when instatled, 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 is
attached with slotted-head nylon screws for ease of removal; these screws
may be readily removed with a variety of common items, such as a dime, a

key, a knife blade, etc. If there are no tools available in an emergency, the

screw heads may be broken off by any means. The ELT is an emergency
locator transmitter which meets 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 transmission is
necessary, the test transmission should be
conducted only in the first five minutes of any
hour and limited to three audio sweeps. If the
tests must be made at any other time, the tests
should be coordinated with the nearest FAA
fower or flight service station. :

*Optional equipment
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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

_ascertain that the {ransmitter 1s silent.

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

NARCO ELT 10 OPERATION ' I
On the ELT unit itself is a three position switch placarded “ON,” “OFF”

~and “ARM".The ARM position sets the ELT so that it will transmit after

impact and will continue to fransmit umtil its battery is drained. The ARM
position is selected when the ELT is installed in the airplane, and it should
remain in that position.

To use the ELT as a portable unit in an emergency, remove the cover

‘and unlatch the unit from its mounting base. The antenna cable is

disconnected by a left quarter-turn of the knurled nut and a pull. A sharp g
on the two small wires wili break them loose. Deploy the self-contained
antenna by pulling the plastic tab marked “PULL FULLY TO EXTEND
ANTENNA”. Move the switch to ON to activate the transmitter,

In the event the transmitter is activated by an impact, it can only be
turned off by moving 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 1o allow
the transmitter to be turned on from inside the cabin. The pilot’s remote
switch is placarded “ON” and “ARMED”. The switch is normally in the
ARMED position. Moving the switch to ON will activate the transmitter.
Moving the switch back to the ARMED posmon will turn off the transmitter
only if the impact sw:tch has not been activated.

‘The ELT should be checked to make certain the unit has not been

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 wuh the receiver to

ISSUED: NOVEMBER 8§, 1979 REPORT: VB-1080
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NARCO ELT 910 OPERATION

. On the ELT unit itself is a three position switch placarded ON, OFF and
ARM. The ARM position sets 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 instafled in the airplane and it should remain in that

position,
A pilot's remote switch, placarded ON and ARM, is located on the lefit

| side panei 1o allow the transmitter to be armed or turned on from inside the
cabin, The switch is normally in the ARM position. Moving the switch to ON

will activate the transmitter. A warning light, located above the remote switch,
-1 will blink commuously whenever the ELT is actwaled

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

Should the ELT be activated inadverlcnily it can be reset by either

positioning theé remote switch to the ON position for two seconds, and then :
relocating it to the ARM position, or by setting the switch on the ELT to OFF

and then back to ARM. _
~In the event the transmitter is activated by an impact, it can be turned off

by moving the ELT swiich OFF. Normal operation can then be restored by -

reseiting the switch 1o ARM. It may also be turned off and reset by positioning

+ | the remote switch to the ON position for two seconds, and then to the ARM

position.

The transmitter can be activated manually at any time by placing either the
remote 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 gperating receiver. If

a downward sweeping audio tone is heard, the ELT may have been activated.’

Set the remote switch to ON. If there is no change in the volume of the signal,
your airplane is probably transmitting, Setting the remote switch 1o ARM will
‘automatically reset the ELT and should silence the signal being received on
12150 MHz, :

- REPORT: VB-1080 - ISSUED: NOVEMBER 8, 1979
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739 RADAR*

A weather radar system can be installed in this airplane. The basic
components of this installation are an R-TfAntenna and a cockpit indicator.
The function of the weather radar system is to detect weather conditions
along the flight path and to visually display a continuous weather outline on
the cockpit indicator. Through interpretation of the advance warning given
on the display, the pilot can make an early decision on the most desirable
weather avoidance course. :

NOTE

When operating weather avoidance radar
systems inside of moderate to heavy

. precipitation, it is advisable to set the rangc
scale of the radar to its lowest scale.

‘For detailed information on the weather radar system and for

- procedures to follow in operating and adjusting the system to its optimum

efficiency, refer to the appropriate operating and service manuals provided

' by the radar system manufacturer

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 accommodating 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. ~

~ *Optional equipment
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' PIPER AIRCRAFT CORPORATION. SECTION 8

PA-32R-301, SARATOGA SP HANDLING, SERV & MAINT

_ 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 msl:ructlom
refer to the PA- 32R—3{]1l301'1‘ antenance Manual,

Every owner should stay in close contact with an author:zed Piper
Service Center or Piper’s Customer Services Department to obtain the latest
information pertaining to their airplane, and to avail themselves of P:per
Aircraft’s support systems. - :

.. Piper Aircraft Co:porauan_takes a continuing interest in having owners |
get the most efficient use from their airplane and keeping it in the best
mechanical condition. Consequently, Piper Aircraft, from time to time,

Spares Letters, and others relating to the airplane.

Piper Service Bulletins are of spec1a1 importance and Piper considers |
compliance mandatory. These are sent directly to the latest FAA-registered
owners in the United States (U.S.) and Piper Service Centers worldwide.
Depending on the nature of the release, material and labor allowances may
apply. This information is provided to all authorized Piper Service Centers.

‘Service Letters deal with product improvements and servicing
technigues pertaining to the airplane. They are sent to Piper Service Centers
and, if necessary, to the latest FAA-registered owners in the U.S. Owners
should give careful attention to Service Letter information. '

Service Spares Letters offer improved parts, kits, and optional
equipment which were not available ongmally, and which may be of interest
to Lhe OWNErL, .
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Piper Aircraft Corporation offers a suhsctiption service for Service
| Bulletins, Service Letters, and Service Spares Letters. This service is available
to interested persons such as owners, pilots, and mechanics at a nominat fee,

and may be obtained through an authorized Piper Service Center or Piper’s

Customer Scrvices Depariment.

Maintenance manuals, parts catalogs, and revisions to both, are available
from Piper Service Centers or Piper’s Customer Services Department.

Any correspondence regardmg 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 required
inspection intervals for the PA-32R (see PA-32R Maintcnance and

| Inspection Manuals). The PA-32R Inspection Manual contains appropriate

forms, and all inspection procedures should be complied with by a properly

Center or a reputable repair shop. Piper Aircraft Corporation cannot accept

"] responsibility for the continued airworthiness of any aircraft not maintained
to these standards, and/or not brought into compliance with applicable -

 Service Bulletins issued by Piper Aircraft Corporation, instructions issued
by the engine, propeiler, or accessory manufacturers. or Ajrworthmuss
Dueclwes issued by the FAA, .

Administration (FAA), is also available to the owner. This involves routine
and detailed inspections to allow maximum utilization of the airplane.
Maintenance inspection costs are reduced, and the maximum standard of
continued airworthiness is maintained. Complete details are available from
Piper Aircraft Corporation,

In addition, but in conjunction with the above, the FAA re'qui_reé periodic

| inspections on all aircraft to keep the Airworthiness Certificate in effect. The

owner is responsible for assuring compliance with these inspection
requirements and for maintaining proper documentation in logbooks andfor

maintenance records,
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A ‘spectrographic analysis of the engine oil is available from several
sources. This inspection, if performed properly, provides a good check of
the internal condition of the engine. To be accurate, induction air filters
must be cleaned or changed regulariy, and 011 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
operanons service.

All other aircraft maintenance must be acco:ﬁpiished by a person or
facility appropriately certificated by the Federal Aviation Administration
(FAA) to perform that work. '

Anytime__maimenance is accomplis_hed, an entry must be made in the
appropriate aircraft maintenance records. The entry shalf inclade:

(a) The daie the work was accomplished.
- {b) Description of the work.
- {cy Number of hours on the aircraft.
(d) The cenificate number of pilot pcrfomlmg the work
(e) - Signature of the individual doing the work. -

ISSUED: NOVEMBER 8, 1979 | _ REPORT: VB-1080
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I 8.7 AIRPLANE ALTERATIONS

If the owncr desires to have his m:craft modified, he must obiain FAA
approval for the alteration. Major alierations accomplished in accordance
with advisory Circular 43,13-2, when performed by an A & P mechanic, may

be approved by the local FAA office. Major alterations to the basic airframe . |

or systems not covered by AC 43.13-2 reqmre a Supplemental Type
_ Cemﬁcate

The owner or pilot is required to ascertain that the followmg Aircraft

Papers are in order and in the aircraft,

(a) Tobe dxsplayed in the aircraft at alf times;
- (1) Aircraft Airworthiness Certificate Form FAA-8100~2
(2) Aircraft Registration Certificate Form FAA-8050-3.
(3) Aircraft Radio Station License if u'ansmmers are mstalled

(b) To be carried in the aircraft at alt times:
' (1) Pilot’s Operating Handbook. .
(2) Weight and Balance data plus a copy of the latest Repau'
and Aiteration Form FAA-337, if applicable. B
(3) Aircraft equipment list.

- Although the aircraft and engme togbooks are not required to be i in the
aircraft, they should be made available upon request. Logbooks should be
“complete and up to date. Good records will reduce maintenance cost by giving
the mechanic mformauon about what has or has 1iot been accompllshed

REPORT VB 1080 - o ISSUED: NOVEMBER 8, 1979
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8.9 GROUND HANDLING

(a) Toﬁving

. The alrplane 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 cqulpment 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

(b)

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

Taxung
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. Wheniit is

- ascertained that the propeller back blast and taxi areas are clear,

ISSUED: NOVEMBER 8, 1979 : o REPORT VB-IOBO

power should be applied to start the taxl roll and the followmg
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 shght turns to ascertain the - -

effectwcness of the steering.

8-5
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(4) Observe wmg clearance when taxiing near buildings or
other stationary objects. If 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 containing loose stones, gravel, or
- any loosc material that may cause damage to the
propeller blades, -

(¢) .Parking

When parking the airplane, be sure that ‘it is sufficiently
protected from adverse weather conditions and that it presents no
danger to other aircraft. When parking the airptane 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 if possible,

(2} Set the parking brake by pulling back on the brake lever .
and depressing the knob on the handle. To release the -
patking brake, pull back on the handle until the catch -

disengages; then allow thc handle to swing forward.
CAU TION
~~ Care should be taken when setting brakes that
. are overheated or during cold weather when

accurnulated moisture may freeze a brake.

 (3) Aileron and stabilator controls should. be seéured with
the front seat belt and chocks used to properly block the
wheels

(d) Mooring

* The airplane should be moored for immovability, security and

protection. The following. procedures should be used for the
proper mooring of the airplane:

(1) - Head the airplane into the wmd if possible.

-(2) Retract the flaps.

. (3 lmmobilize the ailerons and stabilator by loopmg the seat__- R

belt through the control wheel and pullmg it snug,.
(4) Block the whce].s

- REPORT: VB 1080 - o _ ISSUED: NOVEMBER 8§, 1979
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{3) ‘Secure tie-down ropes to the wing tiec-down rings and to

the tail ring at approximately 45 degree angles to the,

. ground. When using rope of non-synthetic material,
leave sufficient slack to avoid damage to the a:rplanc:
should the ropes contract.

CAUTION

Use bowline knots, square knots or locked slip
knots. Do not use plain slip knots

NOTE

. Additional preparations for high windsinclude
using tie-down ropes from the landmb gedr
forks'and securing the rudder.

“(6) .Installa pilot head cover if available. Be sute to 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

(éi)' Removing Engine Air Filter

(1) Remove the access door on lefi side of lower cowl. _
{2) Rcmove the wing nuts sccurmg the Illter Remove the
filter.

(b} Cleaning Engine Air Filter

The injector air filter must be cleaned at least once every 50
hours, and more often, even daily, when operating in dusty
-conditions. Extra filters are incxpensive, and a spare should be -
kLpi on hand for use as a-rapid replacement. :

To cledn the filter: : : :
(l) Tap the filter gently to remove dirt particles, being
carelul not to damage the filter. DO NOT wash the filter
in any liquid. DG NOT auempl to blow out dirt with

Comprcsscd air.

8—7 :
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_€2) 11 the filter is excessively dirty or shows any damage,

_ replace it immediately.

(3). Wipe the filter housing with a clean cloth soaked in
unlcaded gasoline. When the housing is clean.and dry,
tnstall lhc filter.

(c) [Installation of Engine Air Filter
After cleaning or when rcplacmb the filter, install the filter in the
reverse order of removal! :
8.13 BRAKE SERVICE

The brake system is filled with MIiL-H- -5606 (petrolcun base) hydraulic

brake fluid The fluid kevel should be checked periodically or at every l{)()_ '

hour inspection and replenished when | necessary. The brake reseivoir is

located on the left side of the fire wall in the engine compartment. If the -

entire system must be refilled, {ill with fiuid under pressure from the brake
end ot the sysiem. This will eliminate air from the system,

No adjustment of the brake clearances is necessary. If after extended
service brake blocks become excessively worn lhcy bhou!d be replaced wnh
new segments

REPORT: VB-1080 ~ ISSUED: NOVEMBER 8, 1979
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- 8.15 LANDING GEAR SERVICE

The main landin.g gear uses Cleveland Aircraft Products 6.00 x 6 wheels - 5

with 6.00 x 6, eight-ply rating tires and tubes. The nose wheel uses a
Cleveland Aircraft Products 5.00 x 5 wheel witha 5.00 x 5six-ply rating, type
IiI tire and tube. (Refer to paragraph 8.23.)

Wheels 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

reinstallation; then dismount by deflating the tire, removing the three
through-bolts from the wheel and separating the wheel halves.

: Landing gear oleos should be serviced according to the instructions on

the units. The main-oleos should be extended under normal static Joad until
4.5 ¢ .5 inches of oleo piston tube is exposed, and the nose gear should show
3.25 £ .25 inches. To add air to the oleo struts, attach a strut pump to the
valve assembly near the top of the oleo strut housing and pump the oleo to
the desired position, To add oil, jack the aircraft, release 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 to escape. With the strut still compressed reinsert the valve
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. Atleast 250 pounds of batlast should be
placed on the base of the tail stand before the airplane is jacked up. The
hydraulic jacks should be placed under the jack points on the bottom of the
‘wing and the airplane 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 continued until the airplane is at the height desired.

‘The steering arms from the rudder pedals to the nose wheel are adjusted

at the rudder pedals or at the nose 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 line
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 plane
-~ follows a perfectly straight line. The turning arc of the nose wheel is 22.5° 42°

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 propeller 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 scraich causes an area of
Increased stress which can lead 10 serious cracks or the loss of a propeller tip.
The back face of the blades should be painted when necessary with flat btack

* 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 T10-540 series engine is 12 quars, and
the minimum safe quantity is 2-3/4 quarts. It is reccommended that engine oil
be drained and renewed every 50 hours, or sooner under unfavorable
conditions. Full flow cartridge type oil filters should be replaced each 50 hours
of operation. The interval between oil and oil filter change is not to exceed four

* (4) months, Lycoming Service Bulletin No. 446 should also be complied with
each 50 hours. The following grades are required for temperatuses:

. : _ MIL-L-22851
Average Ambient MIL-L-6082B Ashless Dispersant
.. Temperature SAE Grade SAE Grades
All Temperatures - - 15W-50 or 20W-50
Above BO°F 60 60 '
Above 60°F : 50 ' 40 0r 50
30°F to 90°F C40 : 40
O°F to 70°F _ 30 ' 30, 40 or 20W-40
O°F to 90°F 20W50 0 0 20WS00r 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 issue of Lycoming Service
Instruction 1014 (Lubricating Oil Recom
mendations) for further information. o

- 8.21 FUEL SYSTEM..

- . (a) Servicing Fuel System _
At every 55 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 to 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. After cleaning, a small amount of grease applied to the -

gasket will facilitate reassembly. .
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(b) Fuel Requirements (AVGAS ONLY)

The minimum aviation grade fuel is 100. Since the use of lower

grades can cause serious engine damage in a short period of time,

the engine warranty is invalidated by the use of tower octanes.

" Whenever 100 or 100LL grade fue! is net availabic. commercial

~_ grade 100/ 130 should be used. (See Fuel Grade Comparison Chart.)

Refer 1o the latest issue of Lycoming Service Instruction No. 1070
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

Previous Commercial : Current Commescial Fuel Grades (MIL -G-S5T2E) -

Currem Miliary

Fuel Grades (ASTM-D910) Fuel Grades (ASTM-D9(0-75) “Amendment No 3
: Max. TEL Max TEI ’ Max TEL
Grade . Color mi, U.S gal | Grade Color ml US gul |CGrade Color ml US gal!
8087  red 05 80 red 65 S0 BT . red 05
91,98 blue 20 *1LE. blue 0 nont none none
100130 - green 3o 10 green .10 100 130 green 10
1157 45 purple 46 nont none none I3 145 purple 46

) * - Grade 10011 fuel in some oserseas countries is currently colored green and designated as“100L." -
~**- Commercial Tuel grade 100 and grade 100 130 {both of which are colored green) having TEL. -

- content of up to 4 mi, U S. gallon are approved for use in all engines certificeted for use with
- grade 108, 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 MH .-1-276R6, must be uniformly blended with the

fuek while refueling. must notexceed .15¢ by volume of the refueled
guantity. and to ensure its effectiveness should be blended at not less

~than 109 by volume, One and one half liquid ozs. per ten gallon of

fuel would falt within this range. A blender supplied by the additive
manufacturer should be used. Except for the information contained

_in this section, the manufacturer’s mixing or blending instructions

should be carcfully followed.

REPORT: VB-1080 BT ISSUED: NOVEMBER 8, 1979
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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
: blendmg 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 3.5 U.S. gallons.
- When using less than the standard 107 gallon capacity, fuel should
' be distributed equaily between each side. - '

- (d)

Dralmng Fuel Strainer, Sumps and Lines

Thc fuel tank sumps and strainer should be dramed 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
system 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

ISSUED: OCTOBER 6, 1980

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 fuel 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 Dmcnpuon-Alrpiane and Systems

Section for more detailed instructions.)
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[

FUEL TANK DRAIN
Figure 8-3 -

CAUTION

When draining fuel, be sure that no fire hazard
exnsts before starting engine.

After usmg the fuel system quick drain, check from outsidethe
airplane to be sure that it has closed completely and is hot leaking.

() Draining Fuel System

The bulk of the fuel may'be drained by opening the individual
drain on each tank. The remaining fuel may be drained through the
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. : o
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8.23 TIRE INFLATION

For maximum service from the tires, keep them inflated to the proper
pressures - 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 rebalance the wheels

with the tires mounted. When checking tire pressure, examine the tires for
wear, cuts, bruises, and slippage.

8.25 BATTERY SERV]CE

Access to the lZ-volt battery is through an access panel in the left side of

- the fuselage and by removing the floor of the forward baggage compartment.

The battery box has a plastic tube which is normally closed oif withacap and
which should be opened occasionally to drain off any accumulation of
liquid. 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 to charge, recharge starting at a 4 amp rate and.

finishing with a 2-amp rate. Quick charges are not recommended.
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827 CLEANING
’ (a.) Cleaning Engine Compartment

. Before cleaning the engine compartment, place a strip of tape

i J - on the magneto vents to prevent any solvent from entering these

’ © units.

(1) Place a large pan under the engine to catch waste.

(2) With the engine cowling removed, spray or brush the
engine with solvent or a mixture of solvent and degreaser.
In order to remove especially heavy dirt and grease
deposits, it may be necessary to brush aseas 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 wnth additional
solvent and allow it to dry. .

CAUTION

Do not operate the engine until 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 apphcable
Service Manual. .

" 'ISSUED: NOVEMBER 8, 1979 - REPORT: VB-1080.
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“{(b) Cleaning Landing Gear

Before cleamng the landing gear, place a plasuc cover or sm‘u]ar :

‘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) Allow 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,
{3} Lubricate the gear in accordance with the Lubncauon
- . Chart. -

CAUTION
De not brush the micro switches.
{c) Cleaning Exterior Surfaces |
The .airp]anc' should be washed with a mild scap and water.

Harsh abrasives or alkaline ‘soaps or detergents could make
scratches on painted or plastic surfaces or could cause corrosion of

metal. Cover areas where cleaning solution could cause damage. To

“wash the airplane, use the following procedure:
(I} Flush away loose dirt with water, '
" (2) Apply cleaning solutton with a softcloth,a sponge orasoft
" bristle brush.
(3) To remove exhaust stains, allow the solution to remain on
the surface longer.
- (4) To remove stubborn oil and grease, use a cloth dampened
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 reduce
“the abrasion problems in these areas. :
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() 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 water or with aircraft
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 w:th
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 hghtly 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.

(e) Cleamng Headliner, Side Panels and Seats
(1)} Clean headliner, side panels, and seats with a stiff bristle

brush, and vacuum where necessary.
(2) ‘Soiled upholstery, except leather, may be cleaned with a

‘good upholstery cleaner suitable for the material. Avond B

soaking or harsh rubbing.
CAUTION
Solvent cleaners require adequﬁte ventilation.

(3) Leather should be cleaned with saddle soap oramild hand
_ soap and water, _
) C_'ieaning Carpets

To clean carpets, first remove loose dirt with a whisk broom or
vacuum, For soiled spots and stubborn stains use a noninflammable
dry cleaning ftuid. Floor carpets may be cleaned like any household

carpet.
. ISSUED: NOVEMBER 8§, 1979 o REPORT: VB-1080.
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] . SECTIONY
1 SUPPLEMENTS

l 9.1 GENERAL

This section provides information in the form of Supplements whichare
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. : R : :

| ~ Allof the Supplements provided by this section are “FAA Approved”
! | and consecutively numbered as a permanent past of this Handbook. The -
information contained in each Supplement applies only when the related
equipment is instalied in the airplane. - ' :

M

e
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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 s.upplement has been“FAA App'rovcd" as a permanent part of this
handbook and must remain in this handbook at all times when the optional
air conditioning system is installed. I

' SECTION 2 - LIMITATIONS

- (a) To insure maximum climb performance the air conditioner must

: " pe turned OFF manually prior to takeoff to 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 : ' o .
1In full view of the pilot, in the arca of the air conditioner controls
. when the air conditioner is installed: : - E

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

1n full view of the pilot, to the right of the engine gauges .(condenscr
door light): - SR o i o o

~ “AIR COND DOOR

ISSUED: NOVEMBER 8, 1979 REPORT: VB-1080 -
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~ 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.

SECTION 4 - NORMAL PROCEDURES

Pricr 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 operating positions - the “AIR COND DOOR OPEN"

warning light willturn on, thereby indicating proper air conditioner _

condenser door actuation.

(¢) 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 OPEN" light does not réspond as

' specified above, an air conditioner system or indicator bulb
malfunction is indicated and further investigation should be
. conducted prior to flight. . o '

.Ti‘le above 6pér-ational 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 door light illuminates when the door is open
and is off when the door is closed. :

SECTION 5 - PERFORMANCE

o Ope_ration.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 measurable
difference in climb, cruise or range performance of the airplane,

9-4
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NOTE

To insure maximum climb performance the ais
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 manually before the landing
approach in prepasation for a possible go-
‘around. _

Although the cruise specd and range are only slightly affected by the air
E 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 ali power
setiings. . :
(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
conditioner 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. ' T S

~
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SUPPLEMENT 2 |
PIPER ELECTRIC PITCH TRIM

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the

.au‘plane 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”asa permanent part of this
handbook and must remain in this handbook at ali times when the optional
Piper Electric Pitch Trim is installed. .

SECTION 2 - LIMITATIONS

No changes of the basic limitations provided by Section 2 of this Pilot's
Operating Handbook are necessary for this supplement.

S_ECTION 3 - EMERGENCY PROCEDURES

(a) In case of malfunction, ACTIVATE disconnect switch located
above the ignition switch, to OFF position.

{b) Incase of malfunction, overpower the electric trim at either control
wheel.

(¢) Maximum altitude change with a 4 second de!ay in recovery
initiation is 500 feet and occurs in the cruise configuration.
Maximum altitude change in the approach conﬁguratlon wnh ad
“second recovery delay is 100 feet

ISSUED: NOVEMBER 8, 1979 ' . REPORT: VB—!080
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SECTION 4 - NORMAL PROCEDURES

The electric trim system may be turned ON or OFF by a switch located

- . 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 KIAS. The
disconnected condition does not affect the manual trim system.

SECTION § - PERFORMANCE

" Ne changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

. REPORT: VB-1080 o ISSUED: NOVEMBER 8, 1979 '
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SUPPLEMENT 3

AUTOFLITE II AUTOPILOT INSTALLATION A

SECTION 1 - GENERAL

This supplement must be used in conjunction with the FAA Approved
Airplane Flight Manual, dated November 8, 1979 when Piper Autoflite 1l
Autopilot, Model AKS531 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 contamcd 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
AutoFilte 1 Autopllot is installed.

‘SECTION 2 - LlMlTATlONS

.(a) Autopilot operation prohibited above 175 K1AS (Autopilot Vmo).
{b) Autopilot must be OFF for takeoff and lan_dl_ng _

* SECTION 3 - EMERGENCY PROCEDURES

(@) 1In case of malfunctton depress interrupt switch on pilot’s control
. wheel, or overpower autopilot at either control wheel. :
(b) AutoFlite 11 master switch - OFF,
{c) In climb, cruise or descent conﬂguration a malfunction with a 3
- second delay in recovery 1n1tiat10n may result in a 60° bank and a
400 foot altitude loss. -
(d) In approach conﬁgurahon coupled or uncouplcd a malfunctlon
with a | second delay in recovery initiation mdy result in an 18° -
bank and a 60 foot altitude loss. . .

ISSUED: APRIL 4, 1980 ' REPORT: VB-1080
REVISED: JUNE 2, 1980 : _ 9-9
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SECTION 4 - NORMAL PROCEDURES

PREFLIGHT INSPECTION

{a) AutoFlite !1 master switch - ON.

{b} Rotate turn command knob to left and right. Aircraft control

wheels should rotate in corresponding directions.

. (c) With AutoFlite 1l on, rotate aircraft control wheel to left and right.

‘Only light forces should be required to override roll servo clutch.
{d} AutoFlite 1] master switch - OFF - rotate control wheel left and
right to assure disengagement,

IN-FLIGHT PROCEDURE

{(a) E'ngagement

(1) Check turn command knob in center detent posmon
(D) AutoFllte Il master switch - ON, .

(b) Disengagement
{1} AutoFlite 1l master switch ~ OFF

(c) Heading Changes

(1} Move trim knob on instrument for drift correcuon from a
constant heading,

{Z) Move turn command knob for left 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 posumnandpush
N to engage tracker. Aircraft will track desired radial estab-
lished on NAV 1 (or as selected, if eqmpped with a NAV

selector switch).
N.OTE

Tracker must be engaged within 10° of being
“on course,” i.e. VOR course needle centered .
and aircraft - heading wnthm a I0° of VOR
course. . '

- REPORT: VB-]080 : ' _ ISSUED: APRIL 4, 1980
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(2) Trim knob - push tN for i\igh sénsitivity._ Use high sensitivity
position for localizer tracking and as desired for OMNI -
tracking. '

(¢) Maintain directional trim during all autopilot operations.

~CTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
lot’s Operating Handbook are necessary for this supplement.
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SUPPLEMENT 4

AUTOCONTROL HIB AUTOPILOT INSTALLATION -

SECTION I - GENERAL

This supplement must be used in conjunction with the FAA Approved -
Airplane Flight Manual, dated November 8, 1979 when Piper Auto-
control ITIB Autopilot, Model AK330, is installed in accordance with STC
SA3053SW-D. The information contained herein supplements the
information of the basic Airplane Flight Manual; for limitations, procedures
and performance information not comamed in this supplemem 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 umcs when the optional

Plper AutoControl IHB Autopilot is installed.

SECTION2 - LIMlTATIONS

 (a) Autopilot operation prohibited above 175 KIAS.
{b) Autopilot OFF for takeolf and landing.

SECTION 3 - EMERGENCY PROCEDURES

(a) Inan emergency the autopitol can be disconnected by pushing lhe roll
ON-OFF rocker swiich - OFF,

{b) The autopilot can be overpowered at either _conlrol wheel. B

(c) An autopifot runaway, with a 3 second delay in the iniliation of ~
recovery, while operating in climb, cruise or descending flight, '
- could result in a 60° bank and a 400 foot altitude loss. Maxlmum
altitude 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 oot altitude loss. ' '

ISSUED: APRIL 4, 1980 © REPORT: ¥B-1080
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{e) Emergency operation with optlonal 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 operation.

(2) To disable heading card - pull circuit breakerand use magnetic
compass for directional data. (Factory installation may utilize
NSD and electnc trim circuit breaker.) :

NOTE

* If heading card is not operat:onal autopllot
should not be used.

(3) With card dlsabled VOR/ Localizer and glide slope dlsplays
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. I position (if

.‘¢quipped with Slave No. 1 - 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- obsemng slavmg meter

NOTE

Dead slaving meter needle or a needle displaced
fully one direction indicates a slaving system
failure.’

€. Select slaving amplifier No. 2; ifequipped. If not equipped,
' proceed with item g below.

f.  Reset heading card while checking slaving meter. If proper |

- slaving indication is not obtained.
g Switch to free gyro mode and periodically set <card as
unslaved gyro. :

REPORT: VB-1080 _ ISSUED: APRIL 4, 1980
914 . REVISED: JUNE 2, 1980
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NOTE

b ~ In the localizer mode, the TO-FROM zrrows

- may remain out of view, depending upon the
design of the NAV converter used in the
installation. :

] SECTION 4 - NORMAL PROCEDURES
- PREFLIGHT INSPECTION

(@ AUTOPILOT
3 ~ (1) Place Radio Coupler (if installed) in HDG mode and place the
o AP ON-OFF switch to the ON position to engage roll section.
" Rotate roll command knob left and right and observe that
- control wheel describes a corresponding ieft and right turn,
: then center knob.
(2) 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 wheel should turn same
... direction as bug. Grasp control wheel and manually override
T -servo, both directions. '

(b) RADIO COUPLER - (OPTIONAL)
(1) Tune and identifty VOR or VOT station. Position Radio

' Coupler to OMNI mode. Engage autopilot ON and HDG .
el - switches. Set HDG bugtoaircraftheadingand rotate O.B.S. to

: - cause OMNI indicator needle to swmg left and right slowly,
~Observe that control wheel rotates in direction of needle
L movement.
i (2) Disengage AP ON-OFF swuch Reset Radno Coupler conirol
. to HDG. :

{ [ P e B R A

IN-FLIGHT
(a) Trim airplane {ball centered).

(b) Check air pressure/vacium to ascertain that the d:rectmnal gyro
" .- and attitude gyro are recemng sufﬁc:ent air.

B ISSUED: APRIL 4, 1980 ' o REPORT: VB-1080
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(c) Roll Section

(I} To engage, center ROLL knob, push AP ON—OFF switch to

ON position. To turn, rotate conscle ROLL knob in desired
direction (Maximum angie of bank should not exceed 30°.)
(2) For headmg mode, set directional gyro with magnetic compass.
Push directional gyro HDG knob in, rotate bug to aircraft
heading. Push console heading rocker (HDG) switch to ON
position, To select a new aircraft heading, push D.G. heading

kneb IN and rotate, in desired direction of turn, to the desired

heading,

(d) Radio Coupling VOR-ILS wnth HSI Type lnstrumcnt Display

(Optional) :
(I} YOR Navigation

a.

b.
<.

Tune and identify VOR station. Select desnred course w:th' :

O.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
selected VOR course. Intercept angle magnitude depends

- on radio needle off course magnitude, 100% needle deflec-

tion will result in 45° intercept with the intercept angle
diminishing as the needle off set diminishes.

NAV mode-NAV maode prowdes reduced VOR sensitivity
for tracking weak, or noisy VOR srgnals NAV mode
should be selected after the aircraft is established on
course.

(2) ILS LOC Front Course

a.

b.

Set inbound, front, localizer course on O.BS, (HSI Course '

Knob). -

- Select LOC—Normal on radio coupler to intercept and
. track inbound on the. localizer. Select LOC-REV to

intercept and track outbound to the procedure turn area.
Select HDG mode on autopilot console to engage coupler.

PA-32R-301, SARATOGA SP
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(3) 1LS - Back Course
a. Setinbound, front localizer course on O.B.S. (HSI Course
- Knob).

b. Sclect LOC-REV on radio coupler to mtercept and track
inbound on the back localizer course. Select LOC-NORM
to intercept outbound on the back course to the procedure
turn area.

c. Select HDG mode on autopllot 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 (HSI) 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 sclected on the 0.B.S,
(1) For YOR 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 frequenicy 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, Select LOC-REV 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 5§
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 111C" Autopilot Modet AK529 is installed in accordance
with STC SA3052SW-D, The information contained herein supplements

~ the information of the basic Airplane Flight Manual; Tor limitations, pro-
cedures and performance information not comamed in this supplement

consult the basic Airplane Flight Manual.

This supplemcnt has been “FAA Approved“asa permanent part of this
handbook and must remain in this handbook at all times when the optional

Altimatic 111C Autopilot is instatled,

SECTION 2 - LIMITATIONS

(a) Max1mum speed for autopllot operatlon is 175 K1AS, (Autopllot :
Vmo) . .
(b) Autopilot must be “OFF“ during takeoff and landing.
{c) A Placard statmg “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 dlsconnectflnierrupi switch on
the pilot's control wheel. When the switch button is depressed it will dis-
connect the autopilot. When depressed and held it will interrupt all electric

. elevator trim operations. Trim operations will be restored when the switch is
released. If an autopilot or trim emergency is encountered, do not attemptto

determine 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 swntch

ISSUED: APRIL. 4, 1980 , | | REPORT: VB-1080
REVISED: JUNE 2, 1980 - ' 19 1
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NOTE

During examination of this supplement, the : i ]

- pilot is advised to locate and identify the auto- ' ‘
pilot controls, the trim master switch and _
circuit breakers for both systems. _ ]

(a) 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 4 0
autotrim system will operate in a direction to
.oppose the pilot and will, thereby, cause an in-
crease in the pitch overpower forces.

(2) Disconnected by depressing thé master disconnect/ interrupt
switch. : _ :

(3) . Disconnected by depressing the trim switch “AP OFF" bar, —

" (4) Disconnected by pushing the roll rocker switch “OFF.”

(b) 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, ' A
(3) Release master interrupt switch - be alert for possible trim
action. - : e

(4) Trim circuit breaker - Pull. Do not operate trim unti problem -
is corrected. -

(5) )fthe trim system operates only in one direction, pull the circuit
breaker and do not operate the trim system until corrective
action is taken. Monitor autopilot ‘operation closely when

operating without trim follow-up. =

- (¢) 1f a trim runaway occurs with the autopilot operatirig, the above B
procedure will disconnect the autopilot which. will immediately
result in higher control wheel forces. Be prepared to manually

- Tetrim, as necessary to climinate undesirable forces, - I

S

]
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(d) Altitude Loss During Malfunction:
(1) An autopilot malfunction during climb, 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 autop:!ot malfunction during an approach with a 1second
" delay in recovery initiation could result in as much as 20° of
“bank and 80 foot altitude loss. Maximum altitude loss mea-
sured in approach confi guratmn and operating either coupled

"or uncoupled.

(¢) 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 operatlon
(2) To disable heading card - pull circuit breaker and use magnetlc
compass for directional data. B

NOTE

If heading card is not operational, autopilot
g 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 drift):

" a. Check gyro slaving sw1tch is set to No. 1 position (if
*equipped with Slave No. 1 - No. 2 switch) or “Slaved”
position when equipped with Slaved and Free Gym Mode
o Switch.
" . b. Check for HDG Flag

‘c. Check compass circuit breaker.
d.  Reset heading card whﬂc observmg slavmg mcter '
ISSUED: APRIL 4, 1980 L _ REPORT: VB-1080 |
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NOTE

Dead slaving meter needle or a needle displaced
fully one direction mdicatas a slavmg system
failure. .

€. Select slaving amplifier No. 2, if equlpped Hnot equlpped
.~ proceed with g below,
f.  Reset heading card while chécking slaving meter. If proper
- slaving indication is not obtained.
.. Switch to free gyro and periodically 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 - AUTOPIL_OT
| - (a) Roll Section

(I) Place Radio Coupler in “Headlng mode and place roll rocker
switch “ON" to engage roll section. Rotate roll command knob

left and right and observe that control wheet 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 contro! wheel should
turn same direction as bug. Grasp control wheel and manually

: override servo, both directions, :
- (3) Disengage autopllot by depressing trim switch. Check that

aileron operation is free and autopilot is dlsconnected 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.

“REPORT: VB-1080 ISSUED: APRIL 4, 1930
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NOTE

Autopilot might not be able to raise elevators,
- on ground, without assistance from pilot.

{4) Hold control yoke and disengage autopilot by pressing master

autopilot disconnect/trim interrupt switch button. Check roll
and pitch controls to assure autopilot has disconnected.

| . TRIM SYSTEM

General ' _ .
This aircraft is equipped with a command trim system designed to

“withstand any type of single malfunction, either mechanical or - -

electrical, without uncontrolied operation resulting. The preflight
check procedure is designed to uncover hidden failures that might .
otherwise go undetected. Proper operation of the electric elevator
trim system is predicated on conducting the following preflight
check before each flight. If 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 Emergency 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:

(1) 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 check override capability. Check nose down opera-
tion. Recheck override. g ' R

(4) With trim operating - depress interrupt switch - trim should
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 _ o 923




SECTION 9 . 'PIPER AIRCRAFT CORPORATION
SUPPLEMENTS - PA-32R-301, SARATOGA SP

_ .(b) Autotrim - Before Each Flight
(1} AP ON -{Roll and Pitch Sections) Check automatic operation

by activating autopilot pitch command UP then DN. Observe

trim operation follows pitch command direction.
NOTE

In autopilot mode, there will be approximately
a 3 second delay between operation of pltch
command and operatton of trim,

(2) Press center bar (AP OFF) - release - check autopllot dis-

engagement
(3) -Rotate trim control to check manual mm operatlon Reset to
takeoff posmon prlor to takeoff,

IN-FLIGHT PROCEDURE
- (a) Trim airplané (ball centered).

“(b) Check air pressure or vacuum to ascertain that the directional gyro
and atutude gyro are rccewmg sufficient air. :

{c) Roll Sectlon :
(1) To engage Center ROLL knob, push ROLL rocker to "ON”
" position. To turn-rotate console. ROLL knob - in desm:d

" direction,

{2) For heading mode, set directional gyro with magnettc compass. '

Push directional gyro HDG knob in, rotate to select desired
heading. Push console heading rocker (HDG) to “ON" posi-
tion, (Maximum angle to bank will be 20° with heading lock
engaged.)

(d) Pitch Section (Roll section must be engaged prior to pltch section
" engagement).
(1) Center pitch trim indicator wnth the pitch command disc.

(2) Engage pitch rocker switch. To change attitude, rotate pltch'_

command dlSC in the desued direction.
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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, aircraft will maintain selected altitude. For maximum-
. passenger comfort, rate of climb or descent should be reduced to
. approximately 500 FPM prior to altitude hold engagement. For
L accurate altitude holding below 90 K1AS lower flaps one or two
notches,

() Radio coupling VOR-ILS with HSI type instrument display.
{Optional) _

- (1) -VOR Navigation o '

c " a. Tune and identify 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.

- _ . Aircraft will turn to a 45° intercept angle to intercept the

Co selected VOR course. Intercept angle magnitude depends

i : on radio needle off - course magnitude, 100% needle de-

o s flection will résult in 45° intercept angle, diminishing as

! the needie off-set diminishes

'd. NAV mode - NAV mode provides reduced VOR scnsitivity

: for tracking weak, or noisy, VOR signals. NAV mode
e s should be selected after the aircraft is established on

: f— . o course. . .

- (2) ILS-LOC Front Course '
: ‘a.  Set inbound, front, localizer course on OBS. _
b. Seclect. LOC-Normal on radio coupler to intercept and
track inbound on the localizer. Select LOC-REV to inter-
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-REV, on radio coupler to intercept and track
- inbound on the back localizer course. Select LOC-NORM
to intercept and track outbound on the back course to the
procedure turn area.
c. Engage HDG mode on autopilot console to engage cou-
pler. :

(2) Radio Coupling - VOR/ILS with standard directional gyro.
{Optional)
" Radio Coupler operation in conjunction with a standard direc-
tional gyro and VOR /LOC displays differs from operation with an
integrated display (HSI) only in one respect. The HDG bug is used
. as the radio course datum and therefore must be set 10 match the de-
_ sired VOR/ILS 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. Select 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 buig on the
inbound course heading to the airport. Select LOC-REV mode
with coupler and HDG mode on the aulopiiot console.

- (h) Coupled Approach Operatlons
(1) YOR or LOC - . ' '
a. After arrival at the VOR Station, track outbound to the
- procedure turn area 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 Pitch or alutude ‘hold .modes as
appropriate during procedure turn.
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c. 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 up 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 attitwde as
necessary for desired airspeed and select HDG mode for
turn from the VOR final approach course. '

(2) 1LS - Front Course Approach With Glide Slope Capture.

(Optional) ‘
-8, Track inbound to LOM as described in Section 4 (f) or (g) _
b

[

above and in altitude hold mode.
Inbound to LOM slow to 90 to 95 KIAS and lower flaps as

‘desired, '

Automatic glide slope capture witl occur at glide slope
intercept if the following conditions are met;

1. Ceupler 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.
At glide slope intercept immediately lower landing gear
and reduce power to maintain approximately 90-95 K1AS
on final approach glide slope capture is indicated by light-
ing of the green glide slope engage annunciator lamp and

-by a slight pitch down of the aircraft.
Monitor localizer and glide slope raw data throughout

approach. Adjust power as necessary to maintain correct
final approach airspeed. All 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 maneuver as described in (h)( 1)
€ above

NOTE

- Glide slope coupler will not automaticaily de-
- couple from glide slope. Decoupling may be
accomplished by any of the following means:
1. Disengage altitude mode. :
2. Switch radio coupler to HDG Mode
3. Dlsengage autopilot.

' SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Sectlon 5 of the
Pilot’s Operatmg Handbook are necessary for this supplement
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SUPPLEMENT 6
KFC 200 AUTOMATIC F LIGHT CONTROL SYSTEM

SECTION 1 - GENERAL

This supplement must be attached to the Pilot's Operating Handbook
and FAA approved Airplane fhght Manual when the King KFC 200
Automatic Flight Control System is installed in accordatice 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 this supp!ement
consult the basic airplane flight manual.

This manual is to acquaint the pllot with the operation of the KFC 200
Automatic Flight Control System as installed in the Piper Saratoga SP
airplane. The airplane must be operated within the llmltatmns herein
specified. .

The KFC 200 is certified in this airplane with 2 axis autopilot control,
pttch and roll. _ _

The airplane is cqulpped wnth an electric mm syslem whtch is controlled
by pilot operation of the trim switch, When autopilot coup!ed the autopilot

uses the electric trim system to accomplish automatic trimming to unload

the autopilot elevator 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 lhe Mode Annunciator and accompanied by an
audible warning. _ o
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ABBREVIATIONS
ALT Altltude or Altitude Hold
AP Autopilot
APPR Approach
ARM System Arm for Capture
BC " Back Course
CDI - Course Deviation Indicator or Control
CPLD Coupled
CWS Control Wheel Steering (Synchromzatlon)
. DISC Disconnect
FCS Flight Control System
-GS Glide Slope
HDG Heading Select
LOC " Localizer '
NAV' Navigation -
PAH ‘Pitch Attitude Hold
PNI Pictorial Navigation Indicator
SECTION 2 - LIMITATIONS

: (a)' During autopilot operation, the pllot must beseated at the controls

with seat belt fastened. Operanon is restricted to left Side pilot

-position.

- (b) Maximum speed for autopilot operation is 175 KIAS. Minimum

speed for autopilot operation is 82 KIAS.

() Autopilot operation prohibited with more than 25° ﬂaps

(d) System approved for Category 1 operation only (APPR Mode

selected).

(e)
6]

®

REPORT: VB-1080
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The autopilot must be dlsengaged during takeoff and landmg
The maximum fuel imbalance must not exceed 12 gallons (approxl-
mately one half hour flight time) during autopilot operation. If the

- autopilot is disengaged with a large fuel imbalance, a roli mistrim

will be present.

Autopilot attitude command Iumts
Pitch S +]5°
Roll _ +25°
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(h) Placards: :
L.ocation - P:lots control wheel, left horn:

AP TRIM
DISC  INTERRUPT

CwWs.

TRIM UP/DN

NOTE -

In accordance with FAA reéommcndation, 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 Control Wheel
~ firmly and press the AP DlSC/TRlM lNTERRUPT Switch.

(b) ELECTR]C TRlM MALFUNCTION (EITHER MANUAL
ELECTRIC OR AUTOTRIM)
(D APDISC/TRIMINTERRUPT Sw1lch Press and hold down
- until Tecovery can be made. _
. (2) FCS MASTER - OFF
(3) Aircraft -~ Manually retrim,
(4) Pitch Trim circuit breaker - Pull. -

CAUTION

When disconnecting the autopilot after a trim

" malfunction, hold the control 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)

AUTOP]LOT DISENGAGEMENT - MANUAL
The autopilot can be manually disengaged by the followmg
methods:

- (1) Press the A/P DISC/TRIM INTERRUPT switch on the

pilot's control wheel.

(2) Move the Autopilot ON-OFF handle to the OFF position,

" {3} Turn off the FCS MASTER.

(d)

T (e

(4) Operate manual electric trim switch UP or DN,

AUTOPILOT DISENGAGEMENT - AUTOMATIC _
The following conditions will cause the Autopilot to automatlcally
disengage:

(1) Power 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 heading 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 feet
(2) Maneuvering : o 80 feet

~(3) APPR , o 10 feet

| REPORT: VB-1080
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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 create a force
opposing the pilot. This opposing mistrim
force will continue to increase as long as the
pilot applies a force to the control wheel, and
‘will ultimately overpower the autopilot. If the

- autopilot is disengaged under these conditions,
the pilot may be required to exert control forces _
in excess of 50 pounds to maintain 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

(@} The MASTER switch function is unchanged. R

(b) The FCS MASTER switch supplics power to the AUTOPILOT -
and PITCH TRIM system. '

(¢} The KFC 200 is controlled by the following circuit breakers.

. A

AUTOPiLOT - This supplies power to the FCS KC 295 Computer,
KC 292 Mode Controller, KA 285 Annunciator panel, AP Pitch :
. and Roll servos.

COMPASS SYSTEM - This supplies power to the KCS 55A
Campass System. :

PlTCH TRIM - This supplies power to the FCS autotrim and'
manual electric pitch trim systems.

~(d) PILOT'S CONTROL WHEEL SWITCH FUNCTIONS

AP DISC/TRIM INTERRUPT - This emergency disconnect
P * switch will disengage the AP, interrupt the power to the electric
g _ trim system. To resume AP control, the AP lever on the Mode
T -~ Controller must be re-engaged. In the event of electric trim or
" autotrim failure, the switch can be held depressed, which removes
o -all power from the trim system to allow the pilot time to turn off -
f . the FCS MASTER Switch and pull the (PITCH TRIM) circuit
S . breaker. _ ' :
e CWS - This switch when depressed and held will altow 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
S 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 simul-
taneously 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). ' :
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(e) 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 NAV, 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
" serve 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 valid (GS_ pointer being in view on PNI) hasto
be present before GS may couple. If, 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. If the GS valid retums the
system will revert back to GS.

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 steering
. information with or without a valid NAV signal.

AP (FLAS HiNG) - 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
(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 minttes).
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‘(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 fzilure 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 shouid

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. _ ' :

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.) _

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,

ISSUED: APRIL 4, 1980

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 switch

@

functions.
Engage the AP and put in a pitch (UP) command using the

_vertical trim switch on the Mode Controller. Hold the control
column to keep it from moving and observe the autotrim runs

- in the nose-up direction after approximately three seconds

delay. Momentarily depress the CWS button and then use the

" vertical trim switch to input a pitch (DN) command. Hold the

3

control column and observe that the autotrim runs in the nose-
down direction after approximately three seconds.

Engage the AP and the HDG mode. Set the HDG bug to
command a right turn. The control wheel will rotate clockwise.
Set the HDG bug to command a left turn. The control wheel

. _w1ll rotatc countcrclockwxse

REPORT: VB-1080

NOTE

If the autopllot circuit breaker is mpped the
-ted “TRIM” failure light on the annunciator
panel will be disabled and the audible warning
will continuocusly sound indicating that the
failure light is disabled. 1n 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

D

Engage Procedure:

After takeoff, 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

: momemarily revert to manval control while retaining his

@

previous modes, and convemently resuming that profile at his
discretion.

Disengage Procedure:

While holding the control wheel firmly, dlsengagc 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.

3

4}

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 automatlcally follow any otheér modes engaged. DlS-
engaging thc AP dlsengagcs all othcr 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 18 pressed the

" airplane will 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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NOTE

The “VERTICAL TRIM" switch, located on
- the mode controller, may be used to change
‘altitude up or down at 500 to 700 FPM without
disengaging the mode. The new pressure i
 altitude that exists when the switch is released
will then be held. -

(5) Heading Mode (HDG):
Set the heading bug to the desu’ed heading on the PNl engage
the autopilot, depress the HDG switch to the Mode Controller
and HDG will be displayed on the annunciator panel. The -
_-autopilot willcommand 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 observe the HDG light goes out on the
annunciator. The HDG mode will automatically disengapge '
when APPR or NAV CPLD is achieved. -”] :

(6) Navigation Mode (NAV):

- The Navigation mode may be selected by tuning the NAV
receiver to the desired frequency, setting the CDI tothe desired | |
radial and depressing the NAV switch on the Mode Controller. |
The annunciator will indicate NAV ARM until reaching the
proper point to start a turn to the selected course, unless the
"NAV 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 g
pointer. If a condition requiring a capture exists at mode [
engagement, the pilot is required to set up an intercept angle j
using HDG or AP mode. NAV may be disengaged by de-
pressing the NAV switch or by engaging HDG when NAV -

- CPLD or by engaging APPR when in NAV CPLD/ARM.

| REPORT: VB-1080 - ISSUED: APRIL 4, 1980
lozg | ~ REVISED:JUNE 2, 1980 (-




... PIPER AIRCRAFT CORPORATION . SECTION 9
I PA-32R-301, SARATOGA SP SUPPLEMENTS

CAUTION

J _ The “NAV” mode of operation will continue to
. provide airplane commands and/or control
without a valid VOR /L.OC 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
erroneous steering information. Should this
occur re-select HDG mode and then re-select
NAYV mode.

-
{ : (N Approach Mode (APPR):

: The Approach mode may be selected by tuning the NAV

receiver to the desired VOR or LOC frequency, setting the CD]

... to the desired radial or inbound course and depressing. the

I ~ APPR switch on the Mede Controllet. The annunciator will

: -~ indicate APPR ARM until reaching the point tostart aturn on

- 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 dlS-
- played on the annunciator panel.

: -~ The system can intercept at any angle up to 90° and will always
o .. turn toward the course pointer. Sce approach procedure for

' - ‘more detail. APPR mode can be disengaged by depressing the

- APPR or NAV switch on the Mode Controller, or by engaging

: " HDG or NAV when in APPR CPLD. The annunciator panel
indicates the status of the approach mode, :

e o CAUTION

""" The “APPR" mode of operation will continue
to provide airplane commands and /or control
without a valid VOR /LOC signal (NAV flagin
view). Also crroncous navigation information

_ may result from comm radio interference with
the NAV radio. This erroneous information
may cause premature APPR captures as well as
erroncous steering information. Should this
occur re-select HDG mode and then re-select

AP_PR mode.
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(8) Back Course Mode {BC): .
For BC operation, proceed as for normal approach mode, but . !

Kc)

engage BC after selecting APPR. The BC switch reverses the

signals in the computer and cannot be engaged without a LOC

frequency selected. BC status is indicated on the annunciator
panel. BC mode can be disengaged by depressing either the BC
or APPR or by selecting other lhan a LOC freguency on the
NAYV receiver.

Vertical Trim Switch (TRIM UP/ DN):

Operation of the vertical trim switch on the Mode Controller
provides a convenient means of changmg the altitude when in
ALT hold mode or pitch attitude when in pitch attitude hold
mode without disengaging the mode. . .

~VOR. PROCEDURES '
E))

(2)

0

(5)

Tune NAYV receiver to appropriate frequency
Set a desired Heading with the HDG bug o intercept the radial

-and engage AP and HDG (maximum recommended mtercept
. .angle is 90°).
3

Select the desired radial and engage NAV The FCS willremain

. on HDG as indicated on the annunciator panel and in ARM on

the NAV mode. When the airplane intcrcepts 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 selectmg a new radnalwhcn the
To-From mdlcatmn changes.

NOTE

For large course changes (10° or more) recom-
mended procedure is to revert from NAV
CPLD to HDG mode. Then reselect NAVand
intercept new radial after leaving the VOR cone
area,

For VOR approach, see approach pracedures.
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() APPROACH PROCEDURES

(1)
(2)

(3

(k)

@
)

(6)

Tune ILS or VOR.

Set CDI 1o front course.

Set Heading Bug and engage HDG to mtercept 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 CDI course, APPR will
couple, HDG will decouple, the AP will give commands to
track 1.OC or VOR, and CPLD will illuminate on the annun-
ciator panel, : _
When the glideslope beam is intercepted, the ghdcslopc will

.couple automatically and indicate GS on the annunciator

panel. If 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 speed on descent. Set HDG bug for missed approach
but do not engage HDG. :

NOTE

Operation of the marker test function after

" approach coupled will reduce the flight control
system gains. }f this should occur, 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 manually by
holding the vertical trim switch DN on the mode controller if in
Alt Hold or by establlshlng the desired PAH usmg CWSor verucai

“trim switch,

SECTION 5- PERFORMANCE .

No changes to the basic performance prowded by Scctmn Sof th:s
Pilot’s Opcratmg Handbook are necessary for this supplcment ' '
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SUPPLEMENT 7

KFC 200 AUTOMATIC FLIGHT CONTROL SYSTEM
WITH FLIGHT DIRECTOR

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 thls supplement,
consult the basw alrplane 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 thhm the
llmltauons herem specified. :

_The KFC 200 is cértified in this airplane with 2 axis autopllot control,
pitch and roll. The system may be operated as a flight director alone with the
pilot steering the airplane to the flight director command presentation or the
autopilot can be engaged 1o automatically steer the alrplane to the flight
director command presentation. .

The airplane is equipped with an electric trim system which is controlled
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 elevator servo so that autopilot disengagement does not resilt

“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 aocompamed by an
audible warnmg R '
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ABBREVIATIONS |
CALT Altitude or Ahtitude Hold
AP Autopilot
APPR Approach
ARM Systemh Arm for Capture
“BC Back Course
Cchl Course Deviation Indicator or Control
CPLD Coupled '
CWSs Control Wheel Steering (Synchromzalmn)
DISC Disconnect
FCS Flight Control System
D Flight Director
Fnl . Flight Director Indicator
GA - .Go Around
GS Glide Slope
HDG Heading Sclect
10C Localizer
NAV Navigation
PAH Pitch Attitude Hold
PNI Pictorial Navigation Indicator

SECTION 2 - LIMITATIONS

(@)

(b)

{c)
(d)

During autopilot operation, the pilot must be seated at the controls
with seat belt fastened. Operatmn is restricted 1o left 'atd(: pl]ot
position,

Maximum spced for autopilot operation is 175 KIA‘; Mlmmum-

speed for autopilot operation is 82 KIAS.,

Autopilot operation prohibited with more than 25° flaps. .
System approved for Category | operation only (APPR Mode
selected).

The dulopllm must be disengaged durmg takeoff and landing.
The maximum fuel imbalance must not exceed 12 gallons {approxi-

mately one half hour flight time) during autopilot operation If the

autopilot is disengaged with a large fuel imbalance, a roli mistrim
will be present : -

'(g) Autopilot attitude commands limits.
Pitch - : : +15°

. Rolt C 125°
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(h) Placards:
Locatlon Pilot's control wheel, lcft 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 Control Wheel
ﬁrmly and press the AP DISC/TRIM INTERRUPT Switch,

(b) ELECTRIC TRIM 'MALFUNCTION {EITHER MANUAL
- ELECTRIC OR AUTOTRIM) _
(]) AP DlSC/TRlM!NTERRUPTSwuch Press and hold down
until recovery can be made.
. (2) FCS MASTER - OFF
(3) Aircraft - Manually retrim.
(4) Pitch Trim circuit breaker - Pull..

CAUTION

When disconnecting the autopilot after a trim

malfunction, hold the control wheel firmly (up

to 45 pounds of force on the conirol wheel may
" be necessary to:hold the aircraft level). -
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(<)

(d)

: (e}

AUTOPILOT DISENGAGEMENT - MANUAL

The autopilot can be manually d:sengaged by the fol]owmg

-methods:

(1} Press the A/P DISC/TRIM lNTERRUPT sw1tch on the
pilot’s contro! wheel.

(2) Move the Autopilot ON-OFF handie 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 wnll cause the Autopilot to automatically
disengage:

(1} Power failure.

{2) Internal Flight Computer Power supply failure.

(3) With the KCS 55A compass system, a loss of compass valid

(displaying HDG flag) disengages the Autopilot and Flight
Director when a mode using heading information is engaged.
With the HDG flag present only vertical modes can be sclectcd
for FD or Autopilot operatlon

MAXIMUM ALTITUDE LOSSES DUE TO AUTOPILOT

- MALFUNCT]ON _ _
(I} Cruise, Climb, Descent 400 feet
(2) Maneuvering : B0 feet

(3) APPR o 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 wiil 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 applies a farce to the control wheel, and
. will ultimately overpower the autopilot, If the
autopilot is disengaged under these conditions, .
the pilot may be required to exert control forces
in excess of 50 pounds to maintain 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
L
1 J " System Operations:
"(a) The MASTER switch function is unchanged
 (b) The FCS MASTER switch supplies power to the AUTOPILOT
and PITCH TRIM system.
{c) The KFC 200 is controlled by the following circuit breakers.

AUTOPILOT - This supplies power to the FCS KC 295 Computer,
o KC 290 Mode Controller, KA 285 Annunciator panel, AP Pitch
l . and Roll servos and KI 256. :

COMPASS SYSTEM - This supplies power to the KCS 35A
Compass System.

- PITCH TRIM - This supplies power to the FCS autotrim and
s " manual electric pitch trim systems.

(d) PILOT'S CONTROL WHEEL SWITCH FUNCTIONS

E .AP DISC/TRIM INTERRUPT - This emergency disconnect

| switch will disengage the AP, inferrupt the power to the electric
: _ trim system and disconnect all FD Modes. Toresume AP control,a .
r - FD Mode and the AP lever on the Mode Controller must be re-
| " engaged. Inthe event of electric trim or autotrin failure, the switch
5 "~ can be held depressed, which removes all power from the trim
.. system to allow the pilot time to turn off the FCS MASTER Switch
ol " and pull the (PlTCH 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 - Manual 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 sw1tch is held
= -depressed as previously noted). .
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GA - The GA switch is located on the throttle and the operation of
the switch will indicate a fixed angle of climb of [0° on the FDI.
Selection of the GA Mode when in the APPR or NAV CPLD Mode |
will disengage the mode and revert to the FD Mode(wings level) for |
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
DES!GNAT]ON AND OPERATION

FD - The KI 256 thht D1rector Indicator command bars will be i
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. 1f a HDG invalid occurs witheither NAV, APPR - [
or HDG modes selected the AP and/ or FD is disengaged. Basic FD !
mode may then be re-engaged along with any vertical modeand the -
AP re-engaged.

- 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 i :
-~ 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 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
- to be present before GS may couple, If,-after GS coupled, the valid
is lost, the system will flash the GS Annunciator and transfer from =
GS to pitch attitude hold with the FD1 pitch steering bar providing
_pitch attitude steering information. If the GS valid returns the '
system will revert back to GS
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0

(®)

NAV - 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 sleermg-
information with or without a valld NAV 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

- (1} Check that all circuit breakers for the system are in.
A{2) Allow sufficient time for gyros to come upto speed and system

warm-up {34 minutes).

PREFLIGHT CHECKS
Run Prior To Each Flight:

'(l) 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 285as 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 shouid 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 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 electrlc 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,
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) Disengage the AP and set trim for takeof,
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)

(1) Check the operation of the pilot’s control wheel switch
functions,

(2) Engage the FD and AP and putin a pitch (UP) command using
the vertical trim switch on the Mode Controller. Hold the
control column 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 button and 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.

(3) Engage the HDG mode and the AP, Set the HDG bug to

- . command a right turn, The control wheel will rotate clockwise.

Set the HDG bug to command a left turn. The control wheel .

will rotate counterclockwise,
NOTE

If the autopilot circuit breaker is trnpped the

_ red “TRIM"™ failure 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
-pulled and inflight trim accomplished by using
the manual pitch trim wheel,

. CAUTION

Operation of the autopilot on the ground may
cause the astotrim 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

(1) Engage Procedure;

@

After takeoff, clean up alrpiane and establish climb. Engage the
the FD mode first, monitor flight controls and engage AP. The

 pitch attitude will lock on any attitude up to 15° pitchattitude, .

‘Engaging and holding the CWS switch atlows the pilot to

momentarily revert to manual control while retammg his
previous modes, except GA, and conveniently resummg that
profile at his discretion. .

Disengage Procedure:
Check the airplane trim by monitoring the command bars

~.before disengaging the AP. While holding the control wheel

- firmly, disengage the system by one of the following methods:
depressing the pilot's AP DISC/TRIM INTERRUPT switch

E)

by operation of the manuai 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. 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): o
The FD mode must be engaged before the AP can be engaged.
The FD mode alone indicates Pitch Attitude Hold and wings

level. The pitot may choose to fly the FD1 commands manually, -

without the AP enigaged, by depressing the FD mode switchon
the Mode Controller and sclecting any of the other modes he

. wishes to follow. When the AP is engaged, the airplane will

automatically foliow the FDI commands. The FD may be
disengaged by depressmg the FD mode switch on the Mode .
Controller at any time the AP is not engaged ot by pressing the

AP DISC/TRIM INTERRUPT switch on the pilot’s control

wheel with or without the AP engaged. FD mode engagement
is dlsp!ayed on the annunciator. -
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NOTE

The “VERTICAL TRIM" switch, located on ' ' I
the mode controller, may be used to change the
pitch attitude at a rate of cne degree per second
(the pitch attitude degrees legend on the
airplane attitude indicator will not serve to
_ indicate aceurate FD1 pitch steering bar pitch
| . attitudes in degrees).

(4) Altitude Hold Mode (ALT):

When the ALT switch on the Mode Controller is pressed, the

. FDI will prowde commands for mamtammg 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 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 500 to 700 FPM without

disengaging the mode. The new pressure
altitude that exists when the switch is released :
will then be held. : R

" (5 Heading Mode (HDG):
' Set the heading bug to the desired heading on the PNI depress
~ the HDG switch on the Mode Controiler and HDG willbe
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 FDI and/or AP will auto- a2
- 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 automatlcally disengage -
when APPR or NAV CPLD is achieved,
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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 CDI to the desired -
. radial and depressing the NAV switch on the Mode Controller.
~ The annunciator will indicate NAV ARM until reaching the
* proper point to start a turn to the selected course, unless 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 pilot is required to set up an intercept angle
e using ¢ither HDG or FD mode. NAV may be disengaged by
- . depressing the NAV switch or by engaging HDG when NAV
- CPLD or by engaging APPR when in NAV CPLD/ARM.

CAUTION

The “NAV” mode of operation will continue to
- provide airplane commands and/or control
_ without a valid VOR/LOC signal (NAV flagin

| view). Also erroneous navigatioi ififormation

o may result from comm radio interference with
... - -.. - the NAV radio. This erroncous information
! o may cause premature NAV captures as well as

: - . erroneous steering information. Should this
' oceur re-select HDG mode and then re-select

- _ NAV mode.
j F : (1) Approach Mode (APPR): _

. The Approach mode may be selected by tuning the NAV
e o . receiver to the desired VOR or LOC frequency, setting the CDI

APPR switch on the Mode Controtler, The annunciator will

: _ ‘indicate APPR ARM until reaching the point to start aturn on

C to the selected course unless the APPR switch is engaged with

' the wings level and there is a centered needle on the CDI. In that
situation, the mode will go directly to APPR CPLD as dlS-

. ‘played on the annunciator panel.
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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 NAV switch on the Mode Controller, by depressing
the GA switch on the engine throttle control, 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 commands and/ or control
without a valid VOR /LOC signal (NAV flagin
view), Also erroneous navigation information

- may result from comm 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.

(8} Back Course Mode {BC):
For BC operation, proceed as for normal approach mode, but
engage BC after selecting APPR. The BC switch reverses the
signals in the computer and cannot be engaged without a LOC
frequency selected. BC status is indicated on the annunciator
panel. BC mode can be disengaged by depressing either the BC,
" “APPR or GA Switches, or by selecting other than a Loc '

frequency on the NAV recewer

LS

i

(9} Vertical Trim Switch (TRIM UP/DN):

: QOperation of the vertical trim switch on the Mode Controller —
provides a convenient means of changing the altitude when in

ALT hold mode or pitch attitude when in p;tch attitnde -

- hold mode without dlsengagmg the mode. '

(lO) Go-Around Mode (GA) :
‘The GA mede may be engaged at any time by depressmg the
GA switch on the engine throttle. GA will iluminate on the
- annunciator panel indicating mode status. The GA mode .
- provides a fixed pitch up angle indication on the FD1. The AP, -
if engaged, will disengage. GA will cancel all other vertlcal _
- modes as wil as APPR or NAV CPLD. -

.R_EP_ORT: VB-1080 ' ISSUED: APRIL 4, 1980
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(1) VOR PROCEDURES

@

(1
)

3

-4

Tune NAV 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 mtercepts 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.

: .,ﬁ (5)

NOTE
For large éourse changes (10° or more) recom-
mended procedure is to revert from NAV
CPLD to HDG mode. Then reselect NAV and

- intercept new radial after leaving the VOR cone

area.

For VOR approach, see approach procedure.

APPROACH PROCEDURES

(1)
(2)
3

@
(5

(6

Tune ILS or VOR. _

Set CDI to front course. ' :
Set Heading Bug and engage HDG to mtcrcept selected CDI
course at any angle (maxnmum recommended intercept angle
is 90°).

Engage APPR and note APPR ARM on the annunciator
panetl.

-When airplane approaches the selected CDl course, APPR will

couple, HDG will decouple, the. FDI andjor AP will give
commands to track LOC or VOR, and CPLD will illuminate
on the annunciator panel,

‘When the glideslope beam is mtercepted the glldeslopc will

couple automatically and indicate GS on the annunciator
panel. If ALT was engaged prior to intercepting 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 mlssed
approach but do not engage HDG.

ISSUED: APRIL 4, 1980 | ' REPORT: VB-1080
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NOTE

Should the “GA™ mode be inadvertently
selected during “APPR" mode operation,
cancel the “GA” mode (press CWS) prior tore-
selection of the “APPR™ mode. It may be
nnecessary 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

inhibited,

"~ NOTE

Operation of the marker test function after

~approach coupled will reduce the flight control
system gains. Ifthis should occur, 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 disengage
and the FDI will command a [0° climb attitude. When established
in climb attitude, the AP may be re-engaged and the APPR MODE
may be selected for a straight away missed approach or HDG may

- be selected to turn to the missed approach heading.

BACK COURSE PROCEDURE
Same as front course except that BC is engaged after APPR is
engaged and the anrplane must be set for descent manually by

-holding the vertical trim switch DN on the mode controler if in

Alt Hold or by establishing the desired PAH using CWS or vertlcal

-~ trim swntch

- SECTION S - PERFORMANCE

No changes to the basic performance provided by Section 5 of this
Pilot’s Operating Handbook are necessary for this supplement.

REPORT: .VB-IOSO ISSUED: APRIL 4, 1980
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SUPPLEMENT 8
CENTURY 21 AUTOPILOT INSTALLATION

SECTION 1 - GENERAL

This supplement supplies information necessary forthe operation of the
airplane when the optional Century 21 Autopilot is installed in accordance
with STC 3362SW-D. The information contained within this supplcmem s
to be uscd 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.

SECTION 2- LIMlTATlONS

(a) Maximum airspeed for autopilot operation is 175 KIAS.
{b} Autopilot OFF durmg takeoff and landmg

SECTION 3 - EMERCENCY PROCEDURES_

(@) 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 aircraft’ by overpowering and
" immediately disconnecting the autopilot by deprcssmg the AP
ON-OFF switch on the programmer OFF. .

Do not operate until the _system fallurc has been identified and
corrected

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
: . 957




SECTION 9 PIPER AIRCRAFT CORPORATION
SUPPLEMENTS PA-32R-301, SARATOGA SP

(I) Altitude Loss During Malfunction:.
a.  An autopilot malfunction during climb, cruise or descent ™|
- with a 3 second delay in recovery initiation could result in [

. as much as 60° of bank and 300’ aititude loss. Maximum
altitude loss was recorded at 175 KIAS during descent. _
-b. An autopilot malfunction during an approach with a | ol
secand delay in recovery initiation could result in as much | |

as I8° bank and 60’ altitude loss. Maximum altitude loss
measured in approach configuration, gear down, and
operating either coupled or u_ncoupled D

(b) COMPASS SYSTEM
(I) Emergency Operation with Optwnal NSD 360A (HSI) Slaved
“and/or Non~S[aved

NSD 360A
a.  Appearance of HDG Flag
L. Check air supply gauge (vac or pressure) for adequatc
air supply (4 in, Hg. min.).

2. Check compass circuit breaker,
3. Observe display for proper operation. N

b. To disable heading card - pull circuit breaker and use
magnetic compass for directional data.

Dl

NOTE : _ 7

If heading card is not operatlonal autopllot
should not be used .

c. With card disabled VOR/Localizer and Glide Slope
displays are still functional; use card set to rotate card to
aircraft heading for correct picture,

d. Slaving Failure - (i.e. failure to self correct for gyro drift):
I. Check gyro slaving switch is set to No. [ position (if

equipped with Slave No. 1-No. 2 switch) or “Slaved”
position when equipped with Slaved and Free Gyro
Mode Switch.

~ 2. Check for HDG Flag, _
3. Check compass circuit breaker. :
4. Reset heading card while observing slaving meter. B
REPORT: VB-1080 = - ISSUED: OCTOBER 6, 1980
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NOTE

Dead slaving meter needle ora needle displaced
" ‘fuily 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 pcrmdlcally set card as an unslaved

gyro..
NOTE

"In the local:zer mode, the “TO-FROM” arrows
may remain out of view, depending upon the

- design of the NAV converter used in the mstal-
lation .

SECTION 4 - NORMAL PROCEDURES

. Refer to Edo-Aire Mitchell Century 21 Autopilot Operator’s Manual,
1 PN 685805, dated I 79 for Autopilot Description and Normal oparatm;a
| | Procedures.

() 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

: o that the aircraft be positioned in a level

e ' _ - attitude, during the functional check. '

ISSUED: OCTOBER 6, 1980 . * REPORT: VB-1080
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(b) AUTOPILOT WITH STANDARD D.G.
(1) Engage autopitot, '
(2) Control wheel movement should corrcspond to HDG
_ 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 made and note control wheel movement opposutc
VOR needle offset,
(6) Disengage autopilot.
(7) Check aileron controls through full travel to assure complete
autopilot disengagement, -

{c) AUTOPILOT WITH COMPASS SYSTEM (NSD 360A)

(For other compass systems, refer to approprlate manufacturer’s

instructions)

(1) Check slavmg switch in siave or slave 1 or 2 position, as
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 magnetic compass HDG.

(3) Perform standard VOR receiver check.

(4) Perform Steps (1) - (7) in Section 4 item (b) except in Steps (4)
and (5) substitute course arrow for HDG bug when checking
control wheel movement in relation to L/R needle. HDG bug is
inoperative with NAV, APPR, or REV mode selected.

{d) 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 a:rcraft through use of the
HDG bug. (HDG mode)
(9 For nawgatlon operations select modes as requ;red by the
operation being conducted and in accordance with the mode
description provided in the Century 2! Operator’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 AK865FD is installed in accordance
with STC 3361SW. 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 opuonal
Century ‘41 Autopilot or the Century 41 Fllght Director Autopl]ot is
mstallcd

SECTION 2 - LIMITATIONS

{a) Autopilot use prohibited above 175 KIAS.
- {b} Autopilot OFF during takeoff and landing.
(¢) - Required Placard, P/N 13A990-! stating “Conduct trim check
- prior tofirst flight of day - (See A.F.M.)” to be installed in clear view
- of pilot.
(d) Autopilot coupled Go-Around maneuvers prohlblted [See Sectmn '
4 item (a}]. .
(e) (,ategory | operatlons only
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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 system. Regain control by overpowering and immediately
disconnecting the autopilot, This will disable both the autotrim
system and the autopilot system. If the malfunction was in the auto-
trim system, there may be residual control wheel force after the
system is OFF. Be prepared for any residual trim force and retrim,
as necessary, using the aircraft’s primary trim control system,

NOTE

-Do not overpower autopilot in pitch for more
than approximately 3 seconds as the autotrim
system will cause an increase in pttch over-
power forces,

(1) Autopilot may be disconnected by: :
: a. Depressing “AP OFF” bar on pilot’s trim switch.
b. Depressing the AP ON-OFF switch on the programmer.
c.. Depressing master disconnect switch on pllots control
wheel,
(2) Autotrim may be dlsconnected by:
- a, Depressing the autopilot ON-OFF switch - OFF.
b. Placing the autotrim master switch - OFF. _ :
¢. Depressing master disconnect switch on pllots control
- wheel.
After the failed system has been identified, pull thc system
circuit breaker and do not operate until the system has been
corrected, )
(3) Altitude Loss During Malfunction:

a. An autopilot malfunction during climb or cruise witha 3
.- second delay in recovery initiation could result in as much
as 60° bank and 450" altitude loss. Maximum altitude loss .

measured at 175 KIAS during descent.

b. An autopilot malfunction during an approach with a I
second delay in recovery initiation could result in as much
‘as 18° bank and 80’ altitude loss. Maximum altitude loss

‘measured in approach configuration, gear down and

operatmg either coupled or uncoupled.
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T

o (b) COMPASS SYSTEM o '
F "~ (1) Emergency Operation With Optlona} NSD 360A (HSI) Slaved
) _ - and/or Non-Slaved:

. NSD 360A
a. - Appearance of HDG Flag:
- 1. Check air supply gauge (vac or prcssure) for adequate
— air supply (4 in. Hg. min.).
5 ~ 2. Check compass circuit breaker.
3. Observe display for proper operatton
b. To disable heading card - pull circuit breaker and use
magnetic compass for directional data. '

[SR———

S - NOTE

e - M 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.

| aircraft heading for correct picture.

d. Slaving Failure (i.e. failure to self correct for gyro drift):

o 1. - Check gyro slaving switch is set to No. 1 position (if
o : ‘equipped with Slave No. 1- No. 2 switch) 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 needle ora néedledis’placed
fully one dlrecuon indicates a slavmg system
failure.

5 Select slavmg ampllfler No. 2 if equlppcd Af not
eqmpped procced with No. 7. : _

ISSUED: OCTOBER 6, 1980  REPORT: VB-1080
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6. Reset heading card while checking slaving meter. If
. proper slaving indication is not obtained. oo
| _ 7. Switch to free gyro mode and permd!cally setcardas | |

: : ~ 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
instailation.

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
“A/P” messsage flash on the autopilot remote
annunciator for approximately 5 seconds.

The horn may be sﬂenced before the 4 second time limit is up by
{1y Pressing “T” bar atop command trim switch.
. {2) Pressing Autopilot/ Trim Master Disconnect Switch.
" (3) Or by re-engaging the autopilot,

NOTE

If this autopilot is equipped with 2 Flight
Director steering horizon the F/D must be
switched on before the autopilot may be
engaged. Any autopilot mode may be pre-

- selected and will: be retamed upon autopllot _

REPORT VB-IBSB
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CAUTIONS

L Flight Director Autopilot versions only are
o _equipped with a remote go-around switch,
When G/ A mode is selected the AUTOPHLOT
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
i flaps up autopilot may be re-engaged and will
0 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
"NAV mode inste_ad of APR mode. '

| Refer to Edo-Aire Mitchell Century 41

el - Operator’s Manual, P/N 685803, dated 1-79
s for additional System Description and Normai '

Operatmg Procedures. '

| SRR

(b) PREFLIGHT PROCEDURES
| R 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 Swn.ch ON if F/D Eqmpped)

) ‘ a. Engage autopilot by pushing programmer OFF - ON’
_ E : . switch ON.
S ~ " b. Rotate D.G. HDG bug left then right and verify that
_ : control wheel movement corresponds 1o HDG command-
) input,

. ¢ Press pitch modifier button first up then down and note

S - that pitch controi follows pitch command input. Autotrim
S should follow pitch command input after approxlmately

" three second delay, _

~ ISSUED: OCTOBER 6, 1980 | REPORT: VB-1080
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d. Grasp control wheel and override rolt and pitch servo
actuators to assure override capability.

e. Hold control yoke and disengage autopilot by activating

: the control wheel trim switch.
f. Check controls through full travel in roil and pitch to
assure complete autopilot disengagement,
g. Retrim aircraft for takeoff.

(c) TRIM SYSTEM
The autopilot is provided with an clectric elevator trim systém
having two modes of operation. When the autopilot is engaged and
the trim master switch is ON, automatic electric trim (autotrim) is
provided. When the autopilot is disengaged, command electric
elevator trim is available by use of the control wheel switch provided
or by use of the primary trim control wheel. The eleciric elevator
trim system has been designed to withstand any type of single
- failure, either mechanical or eiectrical, without uncontrolled
operation resulting. The automated system self test circuit
provided, in conjunction with a functional check, described below,
will uncover internal failures that otherwise could remain
undetected and thus compromise the fail-safe properties of the
system. Proper operation of the system is, therefore, predicated on
conducting the following preflight check before the first flight of

each day. If the trim system fails any portion of this test, turn the

autotrim switch OFF and puil the autotrim circuit breaker until the
_ system is corrected.

The command e!ectnc trim switch on the left poruon of the p:lot (]
contro!l wheel has two functions: .
- {1y 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, nase up trim will
occur. .

Command Trim - Before the First Flight of Each Day
“(1) Trim master switch - ON,
(2) Verify normal trim UP and DOWN operanon with control
" . wheel switch.
'(3) Press - center bar only - then release center bar.
"{4) Push rocker fore and aft - only. Trlm should not operate with
' either scparate action.

REPORT YB-1080 ISSUED: OCT(_)BER 6, 1980
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Any failure of the preceding operations indicates that a failure exists
- in the system and the Command Trim shall not be opemted until the
failure has been identified and corrected o

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
approximately two seconds):

a. All annunciations light with FAIL and AP flashing.
b. Autotrim flashes, goes steady, then flashes.
~¢.  All lights go steady.
d. After three to five seconds AUTOTRIM and FALL flash .
" continually.
(3) With TEST button on the Mode Annunaator still depressed,
* verify Trim will not operate in either direction with thc Control
Wheel Switch.
(4) Release TEST pushbutton. All llghts except HDG and ATT
shall extinguish, .

- Any deviation from the above sequence indicates that a failure

- exists in either the primary system or in the monitor circuits. The

-autopilot and trim system shall not be operated until the fallure has.

been 1denuf1cd and corrected.

CAUTION

Recheck trim posmon prior to mltlatmg
takeofi. : .

. (d) FLIGHT DIRECTOR :
. {1) Check circuit breaker - IN.
(2) Flight director switch on steering horizon - ON. (Adjacent to
instrument on single cue horizon, if installed)
(3) Pitch modifier DN-UP - check pitch steermg indicator moves

- -appropriately, :
(4) HDG bug RT-LT - check roll steermg mdlcator moves
_ appropnately : _
ISSUED: OCTOEER 6, 1980 ' REPORT: VB-1080
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(e) COMPASS SYSTEM (NSD 360A)

_ 0

(&)

For other compass systems, refer to appropriate manufacturer s

.- instructions)

(1} Check slavmg switch in slave or slave 1 or 2 position, as

appropriate. (Slaving systems with R.M.I. output provide only -

slave and free gyro positions.)

(2) Rotate card to center slaving meter - check HDG dlsplayed
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 turn toward the
omni bearing. _

IN-FLIGHT PROCEDURE - FLIGHT DIRECTCR

(1) Century 41 circuit breaker - IN. Flight director switch - ON

{2) Adjust HDG bug to aircraft heading and select desired pitch
attitude by activation of the CWS (Pitch Synch) switch or the

. modifier switch,

(3) Maneuver asircraft 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 equxpped Rotate headmg

“bug to desired headmg

(2) Trim aircraft for existing flight condition (all axes), Engage

autopilot,

(3) During maneuvering flight-control aircraft through use of the

HDG bug and the pitch modifier. (HDG-ATT mode) (For use
of pitch synch switch see Operator’s Manual,)

. {4) For navigation operations select modes as required by the

9-68

operation being conducted and in accordance with the mode
description provided in Operator’s Manual. For specific

. instructions relating to coupled instrument approach
operations, refer to Special Operations and lnformatlon
Section 4 item (i). .
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() IN-FLIGHT PROCEDURE - COMMAND/AUTOTRIM
SYSTEM ' '

@

W

(2

)

Trim master switch - ON.-

When the autopilot is engaged, pitch 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 wheel trim switch.

SPECIAL OPERATIONS AND INFORMATION

(N

)

ISSUED: OCTOBER 6, 1980

Aititude 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 93-110 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 KI1AS on the
final approach segment. Adjust power as necessary during

. remainder of approach to maintain correct airspeed. Monitor

course guidance information (raw data) throughout the
approach. All power changes should be of small magnitnde -
and smoothly applied for best tracking performance. Do not
change aircraft configuration during approach while autopilot
isengaged. For approaches without glide path couplmg, adjust
pitch attitude in conjunction with power to maintain desired

' alrspeed and descent rate.

NOTE

Flight director or autopilot will not decouple
from the GS or localizer in the event of radio
faiture. However, warnings will flash in the
mode appropriate to the failure. Monitor
course guidance raw data during the approach

- to assure signal quality..

REPORT: VB-1080
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(3) Instrument Approach Go-Around Maneuver (Flight Director
Version Only):

a.

b
C.

d.

SECTION 5

Select GA mode at the remote GA switch. Autopnlot will
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 flaps.

Pilot may hand fly aircraft with reference to flight director
steering information.

‘After aircraft is established in climb, gear and flaps up, &

autopilot may be re-engaged by pushing "ON* button on
consale if flight director steering is switched on.

Set- desired HDG and reselect HDG mode for lateral
maneuvcrmg

No changes to the basic performance provided by Section § of this
Pilot's Operating Handbook are necessary for this supplement.

REPORT: 1080
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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 Nav;gatlon System is installed. The
information contained within this supplement is to be used i in conjunction
with the compiete handbook .

This supplement has been “FAA Approved”asa perméncnt 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 prowded by Section 3 of
this Pilot’s Operating Handbook are necessary for this supplement. '

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080 -
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SECTION 4 - NORMAL PROCEDURES

(a) KNS 80 OPERATION
The KNS .80 can be operated in any one of 3 basic modes: (a) VOR,

(b} RNAYV, or (c) ILS. To change from one mode to another, the

appropriate push button switch is pressed, except that the ILS mode

is entered automatically whenever an ILS frequency is channeled in .

the USE waypoint. The display will annunciate the mode by lighting
a message above the pushbutton. In addition to the standard VOR
and RNAY enroute (RNV ENR) modes, the KNS B0 has a constant
- course width or parallel VOR mode (VOR PAR) and an RNAV
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 YOR button will cause the system to alternate between the VOR

and VOR PAR modes, while repetitive pushing of the RNAV

. button causes the system to alternate between RNV ENR and RNV
APR modes. . _ _

(b) CONTROLS
() VOR 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 clther VOR mode causes
system to go to RNV ENR mode. Otherwise the button causes
system to toggle between RNV ENR and RNV APR modes.

(3) HOLD BUTTON
Two position pushbutton
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.

(9 USE BUTTON
. ‘Momentary pushbutton
" Causes active waypoint to take on same value as dlsplayed
waypomt and data display to go to FRQ mode.

REPORT VB-1080 ~ ISSUED: OCTOBER 6, 1980
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(5}

©

DSP BUTTON

Momentary pushbutton. '

Causes displayed waypoint increment by I'and data display to
go to frequency mode. .

DATA BUTTON
Momentary pushbutton.
Causes waypoint data display to change from FRQ toRADto

. 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 Ident.

(8)

DATA INPUT CONTROL
- Dual concentric knobs Center knob has *in”™ and “out”

positions.
a. Frequency Data
Outer knob varies | MHz dlglt
A carryover occurs from the units to tens position.
Rollover occurs from 117 to 108, or viceé 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 dlglt
A carryover occurs from tens to hundreds position,
A rollover to zero occurs at 360 degrees.
Center knob “in" posmon varies 1 degree digit.
Center knob *out” position varies 0.1 degree digit.

¢. Distance Data
" Quter knob varies 10 NM digit.
" A carryover occurs from the tens to hundreds piace
A rolfover to zero occurs at 200 NM,
- Center knob “in" position varies ! NM digit.
Center knob “out™ position varies 0.1 NM digit.

COURSE SELECT KNOB

o
: Located in CDI unit.
- Selects desired course through the VOR ground station or
waypoint. .
ISSUED: OCTOBER 6, 1980 : _ REPORT: VB-1080
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SECTION § - PERFORMANCE

-No changes to the basic performance prbvided by Section 5 of this

~ Pilot’s Operating Handbook are necessary for this supplement.

' REPORT: VB-1080 " ISSUED: OCTOBER 6, 1980
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SUPPLEMENT 11
ANS 351 AREA NAVIGATION COMPUTER

SECTION 1 - GENERAL

This suppiement supplies information necessary for the operation of the

~ airplane when the optionai ANS 351 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 "asa permanent part of this
handbook and must remain in this handbook at all times when the optional

"ANS 351 Area Navigation Computer is installed.

SECTION 2 - LIMITATIONS

No changes to the basic Ilmltat:ons provided by Section 2 of thls Pilot’s
Operatmg Handbook are necessary for this supplement '

SEc_noN 3 - EMERGENCY PROCEDURES

Nochanges to the basic Emergcncy’ Procedures provided by Seétion Jof
this Pilot's Operating Handbook are necessary for this supplement,
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SECTION 4 - N.ORMAL PROCEDURES

DISTANCE

AMBIENT LIGHT SENSOR
. WAYPOINT . ‘
. _ . RADIAL | I
ENR/APPR - NUMBER
fq‘ ¥ 7 7 N
S - ! Y I O Y I I * 3 B
S i e flied S ot T o O o P
il wPT ———RADIAL — — - GISTANCE
PNy 7 7 ]
= | m— PULL
@ ) @ @E - NS 354 TS0
\Y /3 olHRSTANA ] iy
AR U , i)
MODE RETURN RADIAL DISTANCE
CONTROL BUTTON . SELECTOR | SELECTOR
" WAYPOINT USE . CHECK
BUTTON BUTTON

SELECTOR

ANS 351 AREA NAVIGATION COMPUTER, |
CONTROLS AND INDICATORS

(a) CONTROLS

CONTROL OR
INDICATOR

FUNCTION

Mode Control

' Way_poiht Selector

Return Button -

Selects ENR (enroute) or APPR (approach) -

modes. of operation. In the enroute mode, CDI
deviation is 1 mile/dot, 5 miles full scale. In
approach,; CDI deflection is 1/4 m:le,’dot 1-1/4
miles full scale.

Sequence display waypoints from 1 through 8.
Winking waypoint number indicates inactive
waypoints; steadily on waypoint number
indicates active waypoint, o

' Depressing RTN (return) button returns the

display to the active waypoint when an inactive
waypoint is currently being displayed.

" REPORT: VB- 1080
976
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CONTROIL OR FUNCTION
INDICATOR -
- Use Button Depressing the USE button converts the way-

Radial Selector

peint being displayed into the active waypoint.

Two concentric knobs set radial information

~ into the display. Knobs control information as

Distance Selector

Check Button

Ambient Light
Sensor

follows:
Large knob: Changes’ display. in 10- degree
increments.

Small knob pushed in: Changes display in
|-degree increments.

" Small knob pillle_d 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 10-mile
increments. .

Small knob pushed in: Changes dlsplay in 1-
mlie increments,

Small knob pulled out: Changes displayin0.1-.
mile divisions from 00.0 through 100 miles,
Beyond 100 nmi, changes display in 1-mile
increments.

" Depressing CHK (check) button causes DME
. and bearing indicators to display raw distance
" and bearing information, RNAYV computation,

CD1 deviation, to/from disp!ay. and autopilot
tracking of RNAV path remains unaffected. The
check button is sprmg-loaded to" prevent
permanent actuation. ' ' :

Automatically adjusts display lighting intensity -
as a function of cockpit ambient light. '

ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
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. (b) AREA NAVIGATION WAYPOINT PROGRAMMING
I , (1) Presetting of Waypoint On Ground

Waypoints are entered after engine start, since the waypoint

information will probably be lost during the low-voltage

condition occurring during engine cranking. Waypoint data
should always be written in flight planning form to facilitate
checking later in flight. When power is first applied to the

ANS 351 and the system is in the RNAV mode, waypoint .

number | will be active, (waypoint number not blinking) and

.- waypoint bearing and distance preset to zero will appear..
a. Waypoint number I coordinates are set into the ANS 351
. using concentric knobs under bearing and distance display
fields.

b. The waypoint selection knob is then rotated to select way-
point number 2. Note that thé waypoint number is
blinking, indicating that the waypoint is at this point
inactive. Waypoint number 2 bearing and distance defini-
tions are then set into the ANS 351,

c. Setup the rest of the desired waypoints as described above.

d. Press the RTN (return) pushbutton to dlsplay the active
waypoint.

(2} Changing Waypoints [n Flight _
To change a waypoint in ﬂlght rotate the waypoint selector
until the desired waypoint number and coordinates are
- displayed on the ANS 351,
‘a.  Verify that the waypoint definition is correct by comparmg 3
: . the display with the flight plan,
b. Uncouple the autopilot if tracking RNAYV deviation. In
c. Select the desired reference facility frequency on the
associated NAV receiver. '
- d." Depress the USE pushbutton and note that the waypoint
- identification number stops winking.
e. Select the desired course on OBS.
f.  Recouple the autopilot after deviation and dlstance to-
waypoint ll‘ldlC&thﬂS have stabilized.

" SECTION 5 - PERFORMANCE

. No changes to the basic performance provided by Section 5 of this
- Pilot’s Operating Handbook are necessary for this supplement. .y

REPORT: VB-1080 | ISSUED: OCTOBER 6, 1980
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: SUPPLEMENT 12
RCA WEATHERSCOUT WEATHER RADAR SYSTEM

| SECTION 1 - GENERAL.

This supplement supplies information necessary for the operation of the

i1 airplane when the optional RCA WeatherScout Weather Radar System is

installed. The information contained within this supplemem istobeusedin

~ conjunction with the complete handbook

This supplement has been “FAA Approvcd” asa pefmanent part of this
handbook and must remain in this handbock at all times when the optlonal

" RCA WeatherScout Weather Radar System is installed,

_/SECTION 2. LlM_lTATlONS

No changes to the basic limitations provided by Section 2 of thls Pilot's
Operating Handbook are necessary for this supplement :

: SECT!ON 3 - EMERGENCY PROCEDURES_ |

No changes to the basic Emergency 'Proc.edures by Section 3 of this
Pilot’s Operating Handbook are necessary for this supplement.

ISSUED: OCTOBER 6, 1980  REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES

{a) SYSTEM CONTROLS

INDICATOR CONTROLS AND DISPLAY FEATURES

(1) OFF
(f) INT

(3) TILT

(4) RANGE
- 12/30/60/90

or
12/30/60/120

On/ Off function: full CCW rotation of

INTensity control places system in OFF ¢~

condition.

‘Rotary control used to regulate bright-.

ness (INTensity) of display.

Rotary contin] used to adjust antenna
elevation position. Control indexes
increments of tilt from 0 to 12 degrees up
down. :

Rotary switch used to select one of four

- ranges. -

. REPORT: VB-1080
9-80 _-
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J (5 CYC ' Pushbutton switch used to select cyclical
- SR S contour mode. Data is presented alter-

' nately as- normal for 0.5 seconds, then
. _ . contoured for 0.5 seconds. Pressing
J ' switch a second time restores normai or

WX mode,
(6) Range Field Maximum selected range is displayed.
| Maximum range ‘is always displayed
when indicator is in on-condition.
:( " {7)  Test Field Test block dlsplays three |llummat|on'
] : . levels, .
(8) Range Mark ~ Individual label displayed for each range
ldentifier mark.
- (9) Mode Field - Operating mode is displayed as WX or
- o CYC. :

When éyszem is first turned on, WAIT is
: . displayed until system times out (30-40
- ' ’ seconds).

(b) PREL IMINARY CONTROL SETTINGS
Place the Indicator controls in the following positions before
applying power from the aircraft electrical system

INTensity control ............. Fully counterclockwise, in OFF
e TILT contral ..y on vt cinnninnnns Fully upward
" RANGEswitch. ... ... ..o iiiiiiininannn. 12 nautical miles

"~ () OPERATIONAIL. CONTROL SETTINGS
' © (1) Rotate INTensity control clockwise {0 bring system into ON
: condition.

(2) Note that WAIT i displayed durmg warm-up period of 30-40
- - 'seconds.
_ (3) When WX is dlsplayed rotate INTensity control clockw:se
..... ' until display brightness is at desired level. '
- (4) Set RANGE switch to desired range. _ _
N (5) Adjust TILT control for desired forward scan area.

—ISSUED: OCTOBER 6, 1980 REPORT: VB-1080
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i ! 3. cYyc - Pushbutton switch used to select cyclical

: : contour mode. Data is presented aiter-

_ : . __ nately as normal for 0.5 seconds, then

o S contoured for 0.5 seconds. Pressing

: ' : switch a second time restores normal or
' WX mode.

ol (6) Range Field = Maximum selected range is displayed.
: :J _ : Maximum range is always displayed
: ' when indicator is in on-condition.

{7 Test Field Test block displays three illumination’ '
: ' levels. .

- (8) ‘Range Mark Individual label displayed for each range
SN Identifier - mark.

' (9) Mode Field | Operating mode is displayed as WX or
e o CYC. _

o ) o When system is first turned on, WAITis
' o displayed until system times out (30-40
: seconds).

© (b) PRELIMINARY CONTROL SETTINGS -
} ' Place the Indicator controls in the following positions before
. applying power from the aircraft electrical system: '

* INTensity control............. Fully counterclockwise, in OFF

. . TILT CONtrol o ee i riiiissiianesanadionans Fully upward.
% RANGE swnch ............................ 12 nautical miles

. {c) OPERATIONAL CONTROL SETTINGS _

(1) Rotate INTensity contro! clockwise to brmg system into ON
condition.

~(2) Note that WAIT is d:splayed during warm-up penod of 30-40

— seconds.

(3) When WX is dlsplayed rotale !NTensuy control clockwise

' until display brightness is at desired level. '

{4) Set RANGE switch to desired range.

- " (5) Adjust TILT control for desired forward scan area.

_ ISSUED: OCTOBER 6, 1980 | REPORT: VB-1080
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(d) PRECAUTIONS
If the radar-is to be operated while the aircraft is on the gmund

{1) Direct nose of aircraft such that antenna scan sector is free of :
large metallic objects (hangars, other aircraft) for a distance of

100 yards (90 meters), and tilt antenna fully upward.
WARNING

Do not operate the radar during refueling
‘operations or in the vicinity of trucks. of
containers  accommodating flammables or
explosives; do not allow personnel within 15

"~ feet of area being scanned by antenna when
systemy'is transmitting. - '

SECTION 5 - PERFORMANCE

No changes to the basic performance provided by Section 5 of the Pilot's

Operating Handbook are necessary for this supplement.

.REPORT: VB-1080 _. ISSUED: OCTOBER 6, 1980
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SUPPLEMENT 13
PIPER CONTROL WHEEL CLOCK INSTALLATION

'SECTION 1 - GENERAL

This supplemént supplies information necessary for the operation of the
airplane when the optional Piper Control Whee! Clock 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 -

o Piper Control Wheel Clock is instalied. :

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.

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 button. -~ _ S

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 w1th the
month flashing. Pressing the ST-SP button will advance the month

at one per second, or at one per push, until the right month appears

' Pressmg the RST button once again will cause the date to ﬂash and

it can be set in a similar manner.

(c)

@

()

TIME SETTING _
The RST button must now be pressed two times to cause the hours
digits to flash. The correct hour can be set in as described above

Pressmg the RST button once again will now cause the minutes

digits to flash The minutes should be set to the next minute to come

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 momentarily to begin the time countmg at. the exact
second,

If the minutes are not advanced when they are flashing in the set
mode, pressing the RST button will return the clock to the normal
umekeepmg mode without altering the minutes timing. This feature

is useful when changmg time zones when only the hours. are to be

changed.

AUTOMATIC DATE ADVANCE

The calendar function will automatically advance the date correctly
according to the four year perpetual calendar. One day must be
added manually on Feb. 29 on leap year. The date advances
correctly at midmght each day

DISPLAY TEST

' Prcssmg 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 Section 5 of this
Pilot’s Opera[mg Handbook are neccssary for this suppfcmcnt

R.'EPC‘DRT: VB-1080 . : ISSUED: OCTOBER 6, 1980
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" PILOT'S OPERATING HANDBOOK
| ~AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 14
. FOR
KING KAP/KFC 150 SERIES FLIGHT CONTROIL SYSTEM

This supplement 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
SAI572CE-D. The information contained hercin supplements or super-
sedes the information in the basic Pilot's Operating Handbook and FAA

‘Approved Airplane Flight Manual only in those arcas listed herein, For
- limitations, procedures and performance information not contained in this
= supplement,. consuit the basic Pilot’s Operating Handbook and FAA

Approved Airplane thht Manual.

FAA APPROVED L()O.h£ EU‘W

. WARD EVANS
DO A, NO. 50-i

~ PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

'DATE OF APPROVAL OCTOBER 11, 1983

ISSUED: OCTOBER 11, 1983 : REPORT: VB-1080
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SECTION 1 - GENERAL

This supplementsuppliesinformation necessary for the operation of the: |

airplanc when the optional King KAP/KFC 150 Series Flight Contro!

System is instailed. The Flight Control System must be operated within the

limitattons herein sptcnf:cd The information contained within this supple-
- ‘ment is to_be used in conjunction with the complele handbook.

l“his supplcmcm has been FAA Approved as a permanent part of this

handbook and must remain in this handbook at all times when the optional
King KAP/KFC 150 Series Flight Control System is installed.

SECTION 2 - LIMITATIONS

(zi_) During dutoptlot ope1ation, a pilot with seat belt fastened misst bc et

seated at the left pilot position,
(b} the dutopilot must be OFF during takcoff and landing.
. {cY The system is approved {or Category l opc:auon only (Appmach
© mode sclected).
(d) Autopilot airspeed limitation: Maximum [75 KIAS.
(c) Autopilot flap limitation, Maximum [ap cxtension - 25°,
(N Maximum fuel imbalance - 12 gallons

(r} When equipped with u KAS 2978, altitude sLlcc! captures below

400 feet AGLL are prohibited,
NOTE

~ In accordance with FAA recommendation, use
of “altitude hold™ mode s not recommended
during opciation in severe turbulence,

SECTION 3 - EMERGENCY PROCEDURES

{a) In case of Autapilot mdlfunclmn (.lccomphsh items I and 2.
sunuilanumsly)

(1) Airplanc Control Wheel - GRASP HRMIY and n:gam

. auacalt contiol.

(2) AP DISC/TRIM INTER 'iwnLh PRESS and HOL.D,

(3) AP DISC/TRIM INTER Switch - RELEASE while observing
pitch trim wheel. If pitch trim wheel is in motion, follow thc
Eleetric Ttim Maliunction Procedure.

REPORT: VB-1080 “ISSUED: OCTOBER 11, 1983

- 9-86 _ ' : ' REVISED: SEPTEMBER 17, 1984




PIPER AIRCRAFT CORPORATION _ SECTION 9
PA-32R-301, SARATOGA SP ' SUPPLEMENTS

o (b)Y In casc of Electric Trim Malfunction (either manual electiic or
autotrim); '

1) AP DISC/TRIM INTER Switch - PRESS "and HOLD
throughout recovery. N

{2} PITCH 1RIM Circuit Breaker - I’Ul L

(3) Aircraft - RETRIM manually.

CAUTION -
When disconnecting the autopilot after a trim
malfunction, hold the control wheel firmly; up
to 45 pounds of foree on the control wheel may

be necessary to old the aircrafi level.

Maximum Altitude losses due to autopilot mallunction.

Conliguration - oo O Altloss
Ciuise, Climb, Descent  © - o 3007
Mancuvering : T - 57
APPR _ _ . 60’

SECTION 4- NORMAL PROCEDURE.S
Aa)y PREFLIGHT (PERFORM PRIOR 10 EACH FL l(JHl)

E {E) GYROS - Allow 3-4 minutes for gyros lo come up to speed
(2) RADIO POWER Switch - ON.
(3) PREFLIGHT TEST BUT lON - PRESS momcnmr:ly and
NOTE-
4. All annunciator lights on (TRIM annuncmtnr flashing).
b When equipped with KAS 297B, ail legends-and digits are
displayed on the KAS 297B. o :
¢ After approximately 5 seconds, afl annunciator lights off
except AP which will flash approx:matcly I?_ times and
then remain off

ISSUED: OCTOBER 11, 1983 : ' REPORT: VB-1080
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NOTE

If trim waining light stays on then the autotrim
did not pass preflight test. The autopilot circuit
breakers shouid be pulled. Mdnutxlc!tclnc trim
cannot be used.

{4) MANUAL ELECTRIC TRIM - TEST as follows:

a  Actuate the left side of the split switch to the fore and aft

positions. The trim wheel should not move on its own.
" Rotate the trim wheel manually against the engaged clutch,
. to check the pilot’s overpower capability.

b Actuate right side of split switch unit to.the fore and alt

- positions. The trim wheel should not move on'its own and
- normal trim whecel foree is required to move it manually
¢ Pressthe AP DISC/TRI M INTER switch down and hiold.
© Manual Electric Trim bhOU'd not operatce cither nose up or
‘ nosc down,
(35) FLIGHT DIRECTOR (KFC (50 ONLY) - EN(]A(IE by
: pressing FIY or CWS button.
{0 -AUTOPHLOT - ENGAGE by prcssmg, AP ENG bmton
(7} CONIROI WHEEL - MOVE fore, aft, left and right to verify
that the autopilot can be overpowered. .
{(8) AP DISC/TRIM INTER Switch - PRESS Verily that the

autopilot dISL(‘Jt]IIL(,I\ and a]! flight director modes are

cancelied
(9 TRIM - SET to take off position,

(t) AUIOPILOT OPERATION

(1) Belore takeoff
AP DISC/TRIM INTER Switch - PRESS.

(2 Autop:lol Engagement
a’ FD Mode Sclector Button (KFC- 150 Only) - PRESS,
b AP ENG Button - PRESS. Note AP annunciator on, If no
other modes are sclected the autopilot W!"OPLI:[[L imwings
level dn(l pitch attitude hold

' CA UTION
DO NOT HELP THE AUTOPILOT AS THE

AUTOPH.O1I WITL RUN ITHE PUTCH
IR]M 10 ()I’P()SF YOUR HFLP.
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(“4) Climb-or Descent
a Using CWS
. CWS Button - PRESS und MOVE aircraft nose [01hL
_ desired attitude. )
2. .CWS Button - RELEASE Autopilot will maintain
aircraft pau_h attitude up to the pitch limits ot +15° or
-10°.
"b Using Vertical Trim
I. VERTICAL TRIM Contiol - PRESS cither up o1
down to modily aircraft anitudeat a rate of 7 deg/sce
up to the pitch limits of +15° or -10° '
2 VERTICAL TRIM Control - RELEASE when desited
aircralt attitude is reached IhLdthOpllOtWl”ll]dlnldlll
‘the desired pitch attitude

(4) Vertical Spu.d and Altitude Select, when eqmpptd w:th
KAS 2978
a.  Vertical Speed Select :
" 1. VERTICAL SPEED SELECT knob PULL small
-knob to the OUT position.
- 2. VERTICAL SPEED SELECT knob - ROT A’ L untit
' desired vertical speed is displayed. :
.3, VERTICAL SPEED MODE (ENG) button - PUSH
to engage the vertical speed hold mode,

.b. .Changing Vertical Speed
I. Using CWS

CWS button - PRESS and HOL.D, while Lstabhshmg, _
the desired vertical speed.

CWS button - RELEASE, when the dunu] »uuus!
speed is oblained.
"2 Using Vertical Trim Control

CVERTICAL TRIM CONTROL - PRFSS cither up o1
down to increasc or decrease the vertical speed
Displayed verical spLLd changes 100 {pm fo; CVery
second the Lontrol I8 hcld down.

ISSUED: OCTOBER 11, 1983 o ' - REPORL: VB-1080
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- CAUTIONS

When operating at or near the best rate of climb
airspeed and using vertical speed hold, itis casy

to decclerate to an airspeed on the back side of -

the power curve {a decrease in airspeed results
in a reduced rate of climb) Continued operation
on the back side of the power curve in vertical
speed hold mode will result in a stall,

When operating at or near the maximum
autopifot speed, it will be necessary to reduce

power in order to maintain the desired rate of
~ descent and not exceed the ma ximum autopilot

- speed

¢.  Altitude Preselect

I ALTITUDESELECTknob- PUSH smd!lknobtolhc

IN position.

2 ALTHUDE SELECT knob - ROTATE until the -

desired altitude is displayed.

3 ALTITUDE SELECT MODE (ARM) button -

PUSH Lo arm the aliitude select mode,

4 Airplane - ESTABLISH ATTITUDE necessary to

intercept the selected altitude

. 15) Altitude Hold :
a.- ALT Mode Selector Button - PRESS Note ALT modt, '
. annunciztor ON. Autopilot will ‘maintain the selected

pressure d|illl!dt.,

b Change scic'ctcd altitudes

i Using CWS (tecommended for altitude cha nges greater

than 100 it.)

CWS Button - PRESS and fly aircraft to dcsucd

pressure altitude. .

"CWS Button - RELEASE when desired pressuie
altitude is veached. 1he autopilot will malnmm the

desited presswre altitude

"ISSUED: OCTOBER '11, 1983
- REVISED: SEPTEMBER 17, 1984
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~ PA-32R-301, SARATOGA SP SUPPLEMENTS

= 2 - Using Vertical I'rim {Recommended for zlililudc

_ changes less than (00 1t)

: .+ VERIICAL TREIM Control - PRESS cither up o

; o down Vertical Trim will seck an altitude rate u[
change of 500 fpm

] o . VERTICAL |RIM Controt - RELEASE when desited

i _pressuie altitude isreached  Phe autopilot witl maintain
the desired pressure a_ltitudc )

] (6) Heading Changes

L : a  Manual Heading Changes

1 CWS Button - PRESS and MANEUVER antciaft to
} _ o the desired heading

2. CWS Button - RELEASE Autopilot will mamlam
aircrait in wings level attitude

. NOTE

i . Aircraft heading may change in the wings level .
' .mode due to an aircralt out of tiim condition.

3 l b. Heading Hold
C B I Headiog Sclector Knob - SE T BUG to desired heading
2. HDG Mode Sclector Button - PRESS. Note HDG
mode annanciator ON. Autopilot will automatically
_twurn the anircraft to the s'clcclcd hcading

¢ (ommdnd Furns (thdln;, Hold niode ON)
"HEADING Selectot Knob - MOVE BUG to the dwnd
heading Autopilot will dutumdumlly turn the airerait to
the new selected hmdnm_.,

(7} NAV Coupling
a. When equipped with HSI
I - Course Bearing Pointer - SET to desired counse,

" NOTE
. - When quilppl.d with NAV [;NAV 2 switching
- - and NAY 2 is selected, set OBS 10 the dwu.d
: S " eounrse.
ISSUED: OCTOBER 11, 1983 RLPORT VB-1080
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SECTION 9 PIPER AIRCRAFT CORPORATION

SUPPLEMENTS " PA-32R-301, SARATOGA SP |

2 HEADING Selector Knob - SET BUG to provide

R - desired intereept angle,
- 3. NAV Mode Selector Button - PRESS.
If the Course Deviation Bat is greater than 2 to 3 dots:

the aircraft will continue in HDG mode {or wings level
if HDG not selected) with the NAV annunciator
tHlashing; when the computed capture point is reached .

the HDG will disengage, the NAV annunciator will

|
i

illuminate steady and the sefected course will be auto-

matically captured and tracked.

' I the D-Bar islessthan 2to 3dots the HDG mode will

disengage upon -sclecting NAV mode; the NAV
annunciator will illuminate steady and the capture/

track sequence will automatically begin.

‘b When equipped with DG
. - OBS Knob - SELECT desired course.
2. NAV Modec Selector Button - PRESS.
3. . Heading Selector Knob-ROTATE BUGto dbrec wuh
OBS course.

NOTE

When NAV is sclected, the lateral operating

- made will change from HDG §f sclected) to

- wings level for Sscconds. A 45° intercept angle
will then be automatically established based on
the pmmon 0[ the bug,

Iflhc D Bar is g:catcrlhan 2to 3 dots: the autopilot
will annunciate HDG mode (unless HDG not selectéed)
and NAV flashing; when the computed capture point
is reached the HDG annunciator will go out, the NAV

annunciator will illuminate steady and the selected -

- course will be automatically captured and. tracked.

If the D-Bar isless than 2to 3 dots: the HDG mode will
disengage upon sclectinig NAVY mode, the NAVannun-

ciator will illuminate steady and the capture /track.

sequence will awmtomatically begin,

REPORT: VB-1080 . -~ ISSUED: OCTOBER fl, 1983
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(8} Approach (APR) Coupling
a. - When equipped with HSI
I. Couwrse Bemmg Pointer - SET to dum.d course

" NOTE

When cquipped with NAV 1/ NAV 2 switching
and NAV 2 is selected, set OBS to the desired
Scourse

2, HEADING Selector Knob - SET BUG to provide
: desired intercept angle '
3  APR Mode Sclector Button - PRESS
- I the Course Deviation Baris greater than 2 to 3 dots.
the aircraft will continue in HDG mode (or wings level
if HDG. not selectied) with the APR annunciator
flashing, when the computed captuie point is reached
“the HDG will disengage, the APR annunciator will
iHuminate steady and the selected course will be auto-
‘matically captured and tracked.

Ifthe D-Bar is less than 2 to 3 dots: the HDG mode will
disengage upon sclecting APR mode, the APR annun-
ciator will illuminate steady and the capture/track
sequence will automatically begin,

b "When quupped with DG
! OBS Knob - SELECT desired appmduh course
2. APR Mode Selector Button - PRESS. _
3. Hecading Selector Knob - ROTATE Bug to agiee with
QOBS course. :

NOTE

- When APR is sclected, the lateral operating
“mode will change from HDG (il selected) to
wings level for Sseconds A 45° intercept angle

. Wwill then'be automatically established based on
' lh(. p()blll()ll of the bug. : '

4 ISSUED: OCTOBER 11, 1983 : _ REP()RT VB-1080
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If the D-Bar is greater than 2 to 3 dots: the autopilot

and APR flashing; when the computed capture point
‘is 1eached the HDG annunciator will go out, the APR

course will be automatically captured and tracked.

SUPPLEMENTS _ PA-32R-301, SARATOGA SP. : |-

-will annunciate HDG mode (unless HDG notselected) | |

annunciator will iliuminate stcady and the selected

disengage upon sclecting APR mode. the APR annun-

I

| |

i S o M the D-Baris lessthan 210 3dots the HDGmodewill
| :

| ciator will iHuminale steady and the Cdpturc’lm(.k
| scquence will automatically begin

(9 BC Approach Coupling

. 4 . When equipped with HSI

L ' ~ -1 Cowse Bearing Pointer - SE1 to the 1S fmnt coutse L.
] S : mbuund heading, '

NOTE

“When equipped with NAV [/NAV 2 switching
“and NAV 2is selected; set OBStothe ILS front
course inbound heading

2 HFADING Selector Knob - SET BUG 1o prov:dt
desired intercept angle.

-3 BC Mode Selector Button - PRESS.

: If the Course Deviation Bar is greater than 2 1o 3 dots:

the aircraft will continue in HPG mode (or wings level

il HDG not selected) with BC annunciated steady and

APR annunciator flashing, when the computed

capture point is reached the HDG will disengage, and

"~ the APR annunciaior will iltuminate steady and the

" selected course will be dl[lﬂmdll(.dily captured and
tracked

I the D-Bar is less than 2to 3 dots: the HDG mode will
disengage upon sciceting BC mode; the APR and BC
annunciators will illuminate steady and the Ld]’)lil!l./
track sequence wd! wutomatically begin :

b When cquipped with DG
| OBS Kuab - SELECI the ILS front course 1nbound .
I]L‘ldm;:, '

REPORT: VB-1080 * _ISSUED: OCTOBER 11, 1983
994 | REVISED: SEPTEMBER 17, 1984

[

‘e
[S—

[

_—

i




7 PIPER AIRCRAFT CORPORATION _ © SECTION 9

- PA-32R-301, SARATOGA SP SUPPLEMENTS
. '

. 2. BC Mode Sclector Button - PRESS.
. 3 Heading Selector Knob - ROTATE Bug to the ILS,
B {ront course inbound heading

NOTE

_ When BC is selecied, the lateral operating
I ' ~mode will change lom HDG (i1 selected) to
© wings levellor Sseconds. A 45° intercept angle
will then be established based on the position of

the bug

1Af the D-Bar is greater than 2 1o 3 dots the autopilot

] ‘ will dnnunuatu HDG (unless HDG not selected) and

: : 'BC modes with APR flashing, when the computed

4 : . captuse point is reached the H DG annunciator wili go

' o, the BC and the APR annunciators will illuminate
steady and the selected course will be automatically

* captured and lrackcd

Gy

L ... . Af the D-Bar isless than 210 3dots the H DG modewill
(- Lo B  disengage upon selecting BC mode: the APR and BC

‘ - annunciators will ilfuminate steady and the capture/
- Arack qullt,nc,L will dulumdumlly begin

(iU)(nlldL 'ilopc Coupling
" NOTE

Lo : Glide alupt coupling isinhibited when operating
L in NAV ot APR BC modes Glide slope
' coupling occus automatically in th APR

mode :

~a  APR Mode - ENGAGED
b. At glide slopc centering - NOTE GS annunciaton ()N

NOTE

.ALIlt‘lplIOl can capture glide slope l1om above
or below the beam while operating in either

. [ c _ pm,h attitude hold or AL T hold modes
] .
| ISSUED: OCTOBER 11,1983 " REPORT: VB-1080
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SUPPLEMENTS PA-32R-30t, SARATOGA SP

Figure 7-1 {cont)

KFC 150 SYSTEM KC 192 AUTQPILOT COMPUTER -
Complete Flight. Director and Autopilot computer 1o include

system mode annunciators and system controls.
MODE ANNUNCIATORS - liluminates when a mode is selected

" by the corresponding mode selector button (PUSH ON - PUSH

OFF) or when the glide slope (GS) mode is automatically engaged

CGLIDE SLOPE{GS) ANNUNCIATOR - Hlluminates continuously

whenever the autopilot is coupled to the glide slope signal. The GS
annunciator will flash if the glide slope signal islost (GS flagin CD1

or absence of glide slope pointersin K1 525A). The autopilot reverts .«
to pitch attitude hold operation. 1f a valid glide slope signal returns
_within six scconds, the autopilot will automatically recouple in the

GS mode. If the valid signal does not return within six seconds, the

" autopilot will remain in pitch attitude hold mode until such time
that a valid glide slope returns and the aircraft passes thru the glide

slope. At that point GS couple will re-occur.
IRIM WARNING LIGHT (TRIM) - Hluminates continuously
whenever trim power is not on or the system has not been preflight

iested. Flashes and is accompanied by an audible warning whenever

a manual trim fault is detected. The TRIM warning light will
illuminate steady and be accompanied by a steady audible tane
whenever an autotrim failure occurs. The autotrim system is
manitored for the following fatlures: trim servo tunning without a
command: trim servo not running when commanded to run; trim

~ servo runining in the wrong direction The trim power switch may be

6

REPORT: VB-1080 _ ISSUED: OCTOBER 11, 1983
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cycled off to silence the continuous tone but the trim fail light will
temain on. The manval electric trim may be used but the autopilot
should not be engaged. = '

AUTOPH.OT ANNUNCIATOR (AP} - llluminates contihuousty

-whenever the autopilot is engaged. Flashes approximately 12 times

whenever the autopilot is disengaged (an aural alert will also sound
for 2 seconds) - ' .

~AUTOPIL.OT ENGAGE (AP ENG) BUTTON - When pushed,

engages autopilot if all logic conditions arc met.

PREFLIGHT TESI (TESI) BUTTON - When momentarily
pustied, initiates pieflight test sequence which automatically turns
on all annunciator Hights, tests the 1oll and pitch rate monitors, tests

" the amtotrim lault monitor, checks the manual trim drive voltage .

and tests all autopilot valid and dump logic. If the preflight is
successfully passed, the AP annunciatot light will flash for approxi-
mately 6 scconds (an aural tone wili also sound simultancously with

“the annunciator {lashes). The autopilot cannot be engaged undil the

predlight test is successfully passed.

REVISED: SEPTEMBER 17, 1984
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Figure 7-1 (cont)
8 BACK COURSE APPROACH (BC) MODE SEIECIOR
BUTTON - When pushed, will select the Back Couwsse Approach
“mode. This mode functions ldumca]!ytulh(.appmdch muduxupt
that response to 1 OC signals is reversed. Glide slope coupling is
. inhibited in the Back Course Approach mode.

9. APPROACH (APR) MODE SELFCTOR BUTTON - When
pushed, will select the Approach mode. This mode provides all _
angte intercept (with HS1) or a fixed angle intercept of 45° (with
IDG), automatic beam capture and llchRll’l}, of VOR, RNAV or
L.OC signals plus glide slope LOL![)II[]}D in the case of an ILS The
tracking gain of the APR mode is gieater than the gainin the NAV
maode. The APR annunciator will flash unti the aulomdu(_ capture
sequence is initiated.

NAVIGATION (NAV) MODE SELECTOR BUT'1ON - When
pushed, will select the Navigation mode. The mode provides all
: - angle intercept (with HSI) or a fixed angle intercepr of 45° {with
ey - DG), automatic beam capture and tracking of VOR, RNAV o1
RN LOC signals. The NAV annunciator will flash until the automatic
L capture sequence is initiated.
o 1 HEADING (HDG)Y MODE SEL FCIOR BUT1ON - When
ol pushed, will select the Heading mode, which commands the air-
.| o~ plane to turn to and maintain the heading selected by the heading -
S : bug on the DG or HS1 A new hdemg, may be selected at any time
o0 and will 1esult in the airplane turning to the new heading with a
IR maximum bank angle of about 20°. Selecting H D(; mode wiil

s -cancel NAV, APR or BC track modes. '

12 ALTITUDE HOLD (ALT) MODE SELECTOR BUITON -
-~ When pushed, will select the Altitude Hold mode, which commands
* the airplane 10 maintain the pressuie’ altitude existing at the
_moment of selection Engagement may be accomplished in climb,
descent, o1 level {light In the APR mode, altitude hold will auto-

matically disengage when the glide slope is captured. .
13. FLIGHT DIRECTOR (FD) MODE SFLECIOR BUTION -

When pushed, will select the Flight Director mode {with K 292

- Autopilot Computer only). bringing the Command Bar in view on

the K1 256 and will command wings level and piteh attitude hold.

- The F1) mode must be selected prior to Autopilot engagement
14. VERTICAL TRIM CONTROL - A spring loaded to center rocker
-+ switch which will provide up or down pitch command chungds: while
— - inALT will adjust altitude at rate of about 500 fpm; when notin ALT
* will adjust pitch attitude at a rate of T deg/sce. Willcancel GS couple
The aircraft must pass through the g ;,hdc slope again to allow GS
tecouple.

. .3
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KC 191 AUTOPILOT COMPUTER
: " Figure 7-3

t.. KFC 150 SYSTEM KC 191 AUTOPILOT COMPUTER
- Complete Flight Director and Autopilot computer to include system
mode annunciators and system controls,

2 VERTICAL TRIM CONTROL - A spring Joaded to center rocker -

switch which will provide. up or down pitch command changes.

while in ALT will adjust altitude at rate of about 500 fpm; when not .

in ALT will adjust pitch attitude at a rate of .7 deg/sec. Will cancel

GS couple The airciaflt must pass through the glide slope again to -

allow GS recouple.

3 . MODE ANNUNCIATORS - Illuminate when a mode is seiccted by

the corresponding mode sclector button (PUSH ON - PUSH OFF)
. ot when the glide stope (GS) mode is automatically engaged.

4 GLIDE SLOPE (GS) ANNUNCIATOR - Hluininates continuously
whenever the autopilot is'coupled to the glide slope signal. The GS
annunciator will flash'if the glide slope signalislost (GS flag in CDI
or absence of glide slope pointersin K1.525A). The autopilot reverts
to pitch attitude hold operation. I a valid glide slope signal returns
within six scconds, the autopilot will automatically recoupie in the
G8 mode, H the valid signal does not1cturn within six scconds, the
autopilot will remain in pitch attitude hold mode until such time that
a valid glide slope returns and the aircraft passes thru the glide
slopc At that point GS couple will re-occur.
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Figure 7-3 (cont)

5

TRIM WARNING TIGHT (TRIM) - Hluminates continuously
whenever trim power is not on o1 the system has not been pretlight

- tested, The trim warning light flashes and is accompaniced by an

audible warning whenever a manual trim fault is detected 1he
TRIM waining light will iluminate steady and be accompinied by
a steady audible tone whenever an avfotrim failure oceurs. 1he
autotrim system is monitored {o1 the following faitures, trim servo
renning without a command, trim servo- not running when
commanded to run, trim servo running in the wioag discction T he
pitch trim circuit breaker may be cycled of! then on to silence the
continuous tone but the trim fail light will remain on. he manual
clectric trim may be used but the autopilot should not be engaged.
AUTOPILOT ANNUNCIATOR (AP} - Hluminates continuously
whenever the auntopilot is engaged Flashes approximately (2 times
whenever the autopilot is disengaged (an aural-alett will also sound

fTor 2 seconds)

AUTOPILOT ENGAGE (AP ENG) BUT l()N Wln n pushed,
engages autopilot if all logic conditions are met

PREFLIGHT TEST (TEST) BUTTON - When momentaily
pushed, initiates preflight test sequence which automatically turns
on all annunciator lights, tests the roll and pitch rate monitors, tests
the autotrim fault monitor, checks the manual trim diive voltage
and tests all autopilot valid and dump logic U the pieitight is
successfully passed, the AP annunciator light will Hlash for approxi-
mately 6seconds (an aural tone will also sound simultancously with

-the annunciator ftashes). The autopilot cannot be engaged until the

pretlight test is successfully passed.

- BACK COURSE APPROACH (BC) 'M()I)E SEI ECTOR

BUTION - When pushed, will select the Back Cowrse Appioach

_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

N . APPROACH (APR) MODE SELECIOR BUTION - When

“pushed. will sclect the Approach mode. This mode provides all

angle intercept (with HS1) or a fixed angle intereept of 45° (with

- DG), avtomatic beam capture and tuu,kmg, of VOR, RNAV or

1.OC signals plus glide slope coupling in the case of an 'S The

' ttacking gain ol the APR mode is greater than the gain in the NAV

mode The APR annunciator will flash until the automatic Ld]’)llllt_ .
segllence is lIlIlldth

ISSUED: OCTUBER 11, 1983 ~ REPORT: VB-1080
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{“i},l!ﬂ, 7-3 (cont)

NAVIGATION (NAV) MODE SELECTOR BUTTON - When
pushed, will select the Nav:ganon mode. The mode provides all
angle intercept (with HSI) or a fixed angle intercept of 45° (with
.DG), avtomatic beam capture and tracking of VOR, RNAV or
L.OC signals, The NAV annunciator will flash until 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 selected by the heading

bug on the DG or HSI. A new heading may be sclected at any time |

and will result in the airplane turning to the ncw heading with a
maximum bank angle of about 20°. Sclecting HDG mode will
cancel NAV, APR or BC track modes

ALTITUDE HOLD {ALT) MODE. SELECTOR BUTTON - ;-
~ When pushed, will select the Altitude Hold mode,; which commands

the airplane to maintain the pressure altitude existing at the

- moment of sclection, Engagement may be accomplished in climb,
descent; or level flight Inthe APR mode, altitude hold will auto- |
~matically disengage when the glide slope is captured.
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-'Kl 256 FLEIGHT COMMAND INDICATOR
Figure 7-5

H
i
i
I
Lo

i KI 256 FLIGHT COMMAND INDICATOR (FCI) - Displays
airplane attitude as a conventional attitude gyro and displays
commands for flight director operation. The gyro is air driven

"2 ROLL ATTITUDE INDEX - anlays airplane roll ‘llllludt with

: respect to the roll attitude scale.

_ ©3, ROLLAT{ITUDE SCALE - Scale marked zu().ti(), £20, +30, +60

- and 90 degrees. .

4. PUTCH ATTITUDE SCALE - Moves with respect to (he symbalic

- airplane to present pitch attitude. Scale graduated at 0, +5 +10,+ 15,

+20h und +25 degrees

3 5. COMMANID. BAR - Displays computed steering communds

' referenced to the symbolic aiiplane The command ba s visible
only when FD 'mode is selected. The command bar will be biased
out of view whenever the system s invalid or a Flight l)ncctm mode
is not engaged.

‘6. FCI SYMBOLIC AIRPLANE - Aitplane pitch and roll attitude is
displayed by the relationship between the fixed symbolic dupldm _

" and the movable bdckyound During flight director operation, the

symbolic airplane is flown to align it with the command bar to

: satisfy the flight director commands. .

7 "DECISION HEIGHT (DH) ANNUNCIATOR LIGH | -Optional -

- light for use with the airciaft’s optional radar dlumctu
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KG 258 VERTICAL GYRO
.- Figure 7-7

1. -KG 258 VERTICAL GYRO - Displays aitplane attitude as a
; conventional attitude gyro. The gyro is air driven, : :

2 ROLL ATIITUDE INDEX - Displays airplane rol} attitude with
. 1espeet to the roll attitude scale. s —
3. ROLLATTITUDE SCALE - Scale marked at 0, {0, +20, 30, £60

and £90 degrees, T : S
4 PIHCHATTITUDE SCALE - Moves with respect to the symbolic
- airplane to present pitch attitude Scale graduated at (), £5, 10, £15,
+20-and +25 degrees : '
‘5. SYMBOLIC AIRPLANE - Secrves as a stationary symbol of the
©o . aizeralt. Aircralt pitch and roll attitudes are displayed by the
relationship between the lixed symbolic aircraft and the movable
_ background. . ' L .
0 SYMBOLIC AIRCRAFT ALIGNMENT KNOB - Provides
o . manual positioning of the symbolic aireraft for level flight under
©. various load conditions - :
7 DECISION HEIGHT (IDH) ANNUNCIATOR LIGH'T - Optional
light for use with the aireraft’s optional radar altimeter,

RE.I’ORT: VB-1080 ISSUED: OCTOBER 11, 1983
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L

— K1 525A HORIZONTAL SITUATION INDICATOR

‘ ' Figure 7-9 ' '

~ : I..' K1 525A HORIZONTAL SITUATION INDICATOR (HSI) -

- Provides a pictorial presentation of atrcraft deviation relative to
VOR radials or localizer beams. It also displays glide slope devia-
_ tions and gives heading reference with respect to magnetic north .
— 2 - NAV FLAG - Flag is in view when the NAV receiver signal is *
' inadequate. When a NAV flag is present in the navigation indicato
(CDI or KI 525A} the autopilot operation is not affected The pilot
. must monitor the navigation indicators for NAV flags 1o insure that
= the Autopilot and/or Flight Director are tracking valid navigation
‘infor mation. B
- 3. LUBBER LINE - Indicates aircraft magnetic heading on compass
: caid (10). . .
7 4. HEADING WARNING FLLAG (HDG) - When flagis in view, the
heading display is invalid 1fa HDG flag appeans and a laterai mode
(HDG. NAV. APR or APR BC) is sclected, the Autopilat will be.
~ disengaged. The Autopilot may be re-engaged in the basic wings
level mode along with any vertical mode. The CWS switch would be
used to mancuver the aircraft laweially, N

ISSUED: OCTOBER 11, 1983 " REPORT: VB-1080
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Figure 7-9 (cont)

5.

6

13

9-106

COURSE BEARING POINTER - lndlCdlCS selected VOR course ]
or localizer course on compass card (H)). The selected VOR radial .
" or localicer heading remains set on the compass card when the

compass card (10) rotates,

TO/FROM INDICATOR FLAG - Indicates direction of VOR

station relative to selected. course,

DUAL GLIDE SLOPE POINTERS - Indicate on glide slope scale

(8) aircraft displacement from glide slope beam center. Glide slope
pointers in view indicate a usable glide slope signal is being received. !
GLIDE SLOPE SCALES - Indicate displacement from glide slope

becam center. A glide slope deviation bar displacement of 2 dots,

represents full scale (0.7°) deviation above or below glide slope

beam centerline.

HEADING SELECTOR KNOB ( ] ) - Positions heading bug -

(14} on compass card (10) by rotating the heading selector knob.
The Bug rotates with the compass card.

COMPASS CARD - Rotates to display heading of .ilrpianc with
reference to lubber line (3) on HSI.

. COURSE SELECTOR KNOB - Positions coursc bearing pointer

(5) on the compass card ([0) by rotating the course selectar knob,
COURSE DEVIATION BAR (D-BAR) - The center portion of

. omni bearing pointer moves laterally to pictorially indicate the

rclationship of aircraft to the selected course. it indicates degrees of
angular displacement from VOR radials and localizer beams, or
displacement in nautical miles from RNAV courses,

COURSE DEVIATION SCALE - A course deviation bar displace-

ment of 5 dots represents full scale (VOR = £10°, LOC =£211/2°,
RNAV =t5NM, RNAV APR =il i /4NM) deviation from beam

centerline.
HEADING BUG - Moved by( l'_:] ) knob (9) to select desired
hmdmg,

REPORT: VB-1080 . ISSUED: OCTOBER 11, 1983
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- KG 107 NON-SLAVED DIRECTIONAL GYRO
Figure 7-11

KG H7NON-SLAVED DIRECTIONAL GYRO (1XG) - Provides
astable visual indication of airerait heading to the pilot “The gyiois
air driven,

LUBBER LINE - tndicates aircraft magnetic heading on Lmnpaas
card (4}

HEADING BUG - Movcd by { = ) knob (5} to select dcsucd
heading

~COMPASS CARD - Rotates to display heading of airplane wnlh
reference to lubber-line (2) on DG,

HEADING SELECTOR KNOB( 3 ) - Pmllmm heading bug

. (3) on'compass card (4) by rotating the heading selecton knoh I he

Bug rotates with the compass card

‘GYROADIJUSTMENT KNOB (PUSH) - When pushcd in, allows -

the pilotto manually rotate the gyro compass card (4} to-conrespond
with the magnetic heading indicated by the magnetic compass [he
unslaved compass card must be manually reset pumd:ca[ly to -
compcnsdtc for puccs‘;mndl eriors in the gyro.

REPORT: VB-1080
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K1 204/206 VOR/L.OC/
GLIDE SLOPE INDICATOR (TYPICAL)
Figure 7-13

P VORA OC/GLIDE SLOPE INDICATOR - Provides rectilinear
. display of VOR/L.OC and glide slope deviation.
2. COURSE INDEX - Indicates selected VOR course.
3 COURSE CARD - lndl(.dtCS sclected VOR course undcr course  —
index,
4. NAVFLAG- Flagisin view when the NAV receiver signal is made- i
©guale When a NAV {lagis present in the navigation indicator (CDI '
- or KI 525A), the autopilot operation is not affected. The pilot must -
~ monitor the navigation indicators for NAV flags to insurc that the |’
Autopilot and/or Flight Director are tracking valid navigatinn
Vinformation :
5 1O/FROM INDICATOR FLAG - Indicates dlrcctmn of VOR
‘ station 1elative to sclected course. '
6 . GLIDE SLOPE DEVIATION NEED[ E - lndl(:dtcs deviation
- from 1.5 glide slope. '
7. COURSE DEVIATION SCALE=- A courscdeviation hclrdlspldcc—-
ment of 3 dots represents {ull scale (VOR = £10°, 1.OC = +2 1/2°,
RNAV =}3NM, RNAV APR =4 i/4N M} dLVIdUO[‘I ftom beam
centerline,

 REPORT: VB-1080 ISSUED: OCTORER 11, 1983
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Figure 7-13 (cont)
8  GLIDE SLOPE SCALE - Indicates displacement from glide slope
: beam center A glide slope deviation needle displacement of 5 dots,
represents fulk scale (0 7°) deviation above or below plide slope
beam centerline, o '
9.7 RECIPROCAL COURSE INDEX - Indicates recipiocal of
selected VOR course '
10.. OMNI BEARING SELECTOR {(OBS) KNOB - Rotales course
© cudto selected course. _
fl. COURSE DEVIATION NEEDLE - Indicates course deviation
from sclected omni course or localizer centerline,
12. GLIDE SI.OPE {GS) FLAG - Flag is in view when the GS 1eceiver
signal is inadequate. - : o

AUTOPILOT CONTROL WHEEL SWITCH CAP
: Figure 7-15

ISSUED: OCTOBER 11, 1983 * REPORT: VB-1080
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Figure 7-15 (cont) .
AUTOPILOT CONTROL WHEEL SWITCH CAP - Molded _

' REPORT: VB-1080 _ ' ISSUED: OCTOBER 11, 1983 |
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plastic unit mounted on the left horn of the pilot’s control wheel

“which provides mounting for three switch units dssouated with the :

antopilot and manual electric trim systems.

MANUAL ELECTRIC TRIM CONTROL SWITCHES - Aspht ;
switch unit in which the ieft half provides power to engage the trim
setvo clutch and the right half to control the dircction of motion of &
the t1im servo motor Both halves of the split trim switch. must be
actuated in order for the manual trim to aperate in the desjred

ditection When the autopilot is engaged, operation of the manual
electric trim will automatically disconncet the avtopilot.

CONTROL WHEEL STEERING (CWS) BUTTON - When
depressed, allows pilot to manually control the aircraft (disengages

“the servos) without cancetlation of any of the sclected modes, Will
engage the Flight Director mode il not previously engaged. (KFC &
50 only) Automatically synchronizses the Flight Director/ Autopilot

1o the pitch attitude present when the CWS switch is released, or to
the present pressute 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 lNTERRUPT{AP DIS¢/
IRIM INFER) Switch - When depressed and released will
disengage the autopilot and cancel all eperating Flight Director
modes, When depiessed and held will interrupt all clectiic trim
power (stop trim motion), disengage the autopilot, and cancel all

' “operating Flight Dircctor modes,

REVISED: SEPTEMBER 17, 1984
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KAS 297B VFRTICA! SPEED AND ALTITUDE SEL PCTOR
' Figue 7-17

1. "VERTICAL SPEED MODE{ENG) BUFTFON - When pressed will
" " engage the vertical 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
1e-syne the vertical spced hold mode to the curfent vutmdi 5pu.d of
© the airplane. - '
2  PHOTOCELL - Aummducally dims dlsptay au,ordm!, to the
cockpit ambicnt light.
3. - VERTICAL SPLEED (VS8) ANNUNCIATOR - Muminates when
the vertical speed hold mode is engaged.
4. VERTICAL SPEED UP/DOWN CARETS ( O ) - Indicates
whether the sclected vertical speed is up or down.
" 5. GAS DISCHARGE DISPLAY - Displays selected altitude from
100 to 35,000 fect or the selected vertical specd from 0 to 3,000 feet
per mmulc up or down -

ISSUED: SEPTEMBER 17, 1984 REPOR'[ VB-1080 |
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Figure 7-17 {cont)

6. ALFITUDE ALERT (ALERT) ANNUNCIATOR - The ALERT .
annunciator 15 illuminated [000 feet prior to the selected altitude, |

goes out 300 feet prior to the selected altitude and illuminates
momentarily when the selected altitude isreached. Once the selected

altitude is reached the light signifies that the 300 feet “safe band ™ has |
been exceeded and will remain on untif 1000 feet from the seleeted ¢
altitude. The alert light is accompanied by a 2 second aural tone !

anytime the light initially comes on or the sclected altitude is
reached . :
7. VERTICAL SPEED/ALTITUDE SELLECT KNOB - Concentric

- knobs which allow casy setting of altitude or vertical speed. The '

small knob (inner) has an in and out position.

Altitude is displayed and selected when the small knob is in the IN
position When rotated the small knob selects altitude in 100 foot
increments with 1ot over into the 1000 digits, The larger knob (outer)
selects altitude in 1000 foot increments with roli over into the 10,000
digits,

- Vertical speed is displayed and selected when the small knob isin the
OUT position. When rotated the small knob selects vertical speed in
100 {pm increments. The Jarger knob selects vertical speed in 1000
fpm increments up to a maximum of 3000 fpm.

‘8. MODE (FT or FT;MIN) ANNUNCIATOR - Indicates FT/MIN
when in the verticalspeed hold mode and FT when in the altitude
select mode.

9. ALTITUDE CAP_TURE. {CAPT) ANNUNCIATOR - Indicates

‘the KAS 297B has switched the autopilot from pitch attitude hold
or vertical speed hold mode into the pitch 1oundout mode (CAPT)

‘Ihe point, just prior to transfer into altitude hold, at which the [

CAPT mode becomes active varies with the vertical speed, i.e.

Fhe higher the rate of climb, the sooner the CAPT mode becomes

active, at low rates of climb the activation of the CAPT mode and ©

: transler to altitede hold occur almost simultancously,
Ho ALTTTUDE SELECT ARM (ARM) ANNUNCIATOR - Indicates
- that the altitude select mode is armed to capture the selected altitude.

b -REPORT: VB-1080 ' ISSUED: SEPTEMBER 17, 1984 |
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Figure 7-17 (cont)
Al

ALTITUDE SELECT MODE {ARM) BUT1ON - When piessed
and the sclected altitude is displayed, will arm the altitude select
mode The altitude seleet (ARM) mode will cancel altitude hold
(AL T) i AL is alicady engaged  If altitude select (ARM) mode is
present when GS couple occuis, the GS mode will cancel altitude
sclect (ARM) mode. The engagement of ALT by the pilot’s use of
the ALT switch will cancel the altitude select (ARM) mode,
Reselection of a new d!l!tudc will also cycle EhL altitude select
(ARM) mode off.

. CONTROI. WHEEL STEERING (CWS) BU T'TON (Figure 7-13) -
When préssed, in addition to the normal autepilot functions the

. CWS also interfaces with the KAS 297B. When operating in the

vertical speed hold mode, the CWS will re-syne the vettical speed.
hold mode to the current vertical speed of the airplane Haklitudeis

. displayed when the CWS is pressed, the display will automatically

ISSUED: SEPTEMBER 17, 1984

display vertical speed as long asthe CWS i is df.pn.ssc.d (WS docs
not affcet the altitude select mode

. VERTICAL TRIM CONTROL (Figure 7-13) - When in the

vertical speed hold mode this control can be used to slew the vertical
speed up ordown at 100 fpm for every second the rocker switch is
held 11 altitude is being displayed at the time the rocker switeh is
depressed, vertical speed will be dlspldyLd for | to 2 seconds alter

the rocker switch 15 refeased. '

REPORT: VB-1080
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The airptanc MASTER SWITCH function is unchanged and can be

used in an emergency to shut off electricat powerto all flight contr olsystems’

“while the problem is isolated.

The RADIO POWERIAVIONICS MASTER switch supp]aes powerto

the avionics bus bar of thc radio circuit breakers and the autopilot circuit | |

breaker.

The fnl]owmg, circuit breakers are used to protect the followingelements

. of tiu_ King 150 Series Autopilot:

"AUTOPILOT - Supplics power to the KC 192 or the. KC 191
- Computer, the autopilot pitch and roll servos, dl“ld the Pitch Trim
. Circuit Breaker :

" PHICH TRIM - Supplies powcn to the autotrim and mdnualelcctnc
pitch trim sysu,ms

CCOMP-SYSTEM - ‘Supp]lcs powcr to the optmnal KCS 55A
Compass Sysu,m

REPORT: VB-1080 = " ISSUED: SEPTEMBER 17, 1984
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Pll.OT’S OPERATING HANDBOOK
. AND .
FAA APPROVED AIRPLANE FLIGHT MANUAIL

SUPPLEMENT NO. 15
FOR
SPERRY WFATHLRSCOUT WEATHER RADAR SYSTEM

This supplement must be attached Lo the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Speny Weather- -
Scout Weather Radar System is installed per Piper Drawing 87425-5 1he

‘information contained herein supplements or supersedes the information in

the basic Pilot’s Operating Handbook and FAA Appioved Airplane Flight
Manual only in those arcas listed herein For limitations, procedures and
performance information not contained in this supplement, consult the
basic Pilot’s Opemtmé Handbook and FAA ‘Approved Aiiplanc Flight

q Manual.

_ FAA APPROVED ww‘CIQ &W

WARD EVANS

DO.A.NO. 80.-]

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA :

DATE OF APPROVAL " SEPTEMBER 17, 1984 -
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SECTION 1 - GENERAL

T his supplement supplics information necessary for the operation of the
dll]’]l:lm_ when the opumml Sperry Wealhur‘icoul ‘Weather Radar System

is installed.

_SECTi()N 2 - LIMITATIONS

Do not operate the radar during refueling operations or in the vicinity of
trucks or containers accommodating {lammables or explosives. Do not

allow personnel within 15 feet of arca hung scanned by antcnna when -

sysu.m is transmitting

. 'SE("[ ION 3- EMLRGENCY PROCEDURFS

Nn Lhdn;_,t_

9-116
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SUPPLEMENTS

 SECTION 4 - NORMAL PROCEDURES

(a) SYSIEM CONTROLS

® @ gé

INDICATOR CONTROLS AND DISPLAY FEATURES

('I) MODE Sclector
a.

b .

C

(¢

OFF

SBY

" 1EST

WX

cYC .

" MAPDP

(2) ANT

All power is ol

Standby mode is used fo s}slun wmmup
The antenna is not radiating energy in SBY
Weather colors are displayed lut prdlll,hl_-

fest.

- Normal weather déteetion mode -

Cyclic contour mode activated aiternate
Hlashing of red, intense storm cells, with a
black background color for added warming

emphasis

Activates gmundnmppmg_, lor ide nlihulum

of prommcnt terrain features

Rotary control used 10 regulate by IEill[lLss :

(INT umly) of dlspldy

ISSUED: SEPTEMBER 17, 1984
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(3) TIE ' Rotary control used to adjust antenna
clevation position Conliol indexes incre-

ments of tilt from 0 to l2 dr_yus up or

down.

4) R/—\NGIE Rotary swuch used Lo select one of four

12;30/60/90  ranges.

(5y Range Field Maximum selected range. is displayed
: - Maximum range is abways displayed when
indicator is in on-condition :

(6)  lest Field ~ Test block (_Iispluys thice tHumination
Tevels

{7 Range Mark - lndwndu‘ll label dlspldvcd lor each range
Identifict - mark.

(3.)_ Mode Field Operating ntode iy dusp!dyLd as WX or
o CYC

When system is {irst tuined on, WAIT is
displayed until systh times out (3040 &

seconds).

" (b)

PRELIMINARY CONTROL SEITINGS
Place the Indicator controls in the {ollowing positions belore

applying power llom the dlrudlt electrical system

MODE sclccmr .......... I ............. - OFF

~INTensity contiol . ..o . o ., e Fully counterclockwise
STHT control..aaaL .. e, Fully upward

(c}

9-118

RANGE switch............... e e 12 nautical miles

OPERATIONAL CONTROL SETTINGS -~

(1} Rotate MODE selecton clockwnc to 5BY to bring system into

: ON condition .
(2) Note that WAIT 15 displayed dll[mg warm-up period of
- 30-40 scconds.

. (3) Rotate MODE sclector to desired operating mode.

{4} Sct RANGE switch to desired range
(5) Adjust TIT T control for desited forward scan arca

REPORT: VB- 1080 : ISSUED: SEPTEMBER 17, 1984
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(d) PRECAUTIONS
{1} M the radar is to be operated while the aircraftis on the pround,
direct nose of aircraft such that antenna scan sector is fiee of
large metallic objects (hangars, other atreraft) for a distance of
100 ydrds (9() meters), dnd tilt antenna fully upward

WARNING

Do not operate the radar during refucling .
operations or in the vicinity ol trucks or
containers accommodating flammables or
explosives; do not allow personnel within 5
feet of area being scanned by antenna when
system is transmitting.

(2} Flash buibs can be exploded by radar encrgy.

(3) Since storm patterns are never stationary, the display is
constdnt[y changing. Continued. obbervallon is always advis-
“able in slormy areas. : :

SECTION $ - PERFORMANCE

No ch_a‘ng'c.

SECTION 6 - WEIGHT AND BALANCE

" Factory installed optional equipment is included in the licensed weight

1. and balance data in Section 6 of the basic Pilot’s Operating Handbook.

ISSUED: SEPTEMBER 17, 1984 s REPORT: VB-1080
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" SUPPLEMENT NO. 16

PAGES 9-121 THROUGH 9-126 INTENTIONALLY LEFI BI ANK
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PILOT'S OPERATING IIANDBOOK
AND
- FAA APPROVED AIRPLANE FLIGHT MANUAL

 SUPPLEMENT NO. 17
R FOR
CENTURY 31 AUTOPILOT MODEL AK89

This supplement must be attached to.the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Century 31 Autopilot
System Model AK896 is installed in accordance with STC SA34058W-D
The information contained herein supplements or supersedes the infor-
mation 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’ Operalmg Handbookand FAA Applm cd Airplane

Fh;,hl Manual.

FAA APPROVED LJCU\(Q- Efw

WARD EVANS

1> 0.A NO. S0O-1 _
PIPER AIRCRAFT CORPORATION
VERG BEACH, FLORIDA.

" DATE OF APPROVAL SEPTEMBER 17, 1984
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bLCTlON 1 - GENERAL

dItpldnC when the optional Century 31 Autopilot Model AK896 is installed |
in accordance with “FAA Approved” Piper data. .

SECTION 2 - LIMITATIONS

{a) Autopilot OFF during takeoff and landing

(h) Maximum airspeed for autopilot operation is 180 KIAS. .
(¢) Autopilot operation prohibited with more than 25° flaps extended.
{d) Placard (P/N 13A990-1) - in lull view of the pilot. .

CONDUCT TRIM CHECK
'PRIOR TO FIRST FLIGHT
OF DAY (SEE'AFM).

" 'SECTION 3 - EMERGENCY PROCEDURES
(2) AUTOPILOT

In-the event of an autopilot maifunction, or anytime the autopilot is
-not performing as commanded, do not attempt to identify the

This supplement supplies information necessary forthe operauon ofthe ' |

problem system. Regain controf of the aircraft by overpowering

and immediately disconnecting the autopilot. Be prepared for any.
residual trim force and retrim, as necessary. usmg the a:rcrdfts 3
[)!’Ill]dly tnm controd. : '

CAUTION

. Do not overpower autopilot in pitch for more

than approximately 3 seconds as the autotrim
system will cause an increase in pitch over-
power {orees.

REPORT: VB-1080 ISSUED: SEPTEMBER 17, 1984 |
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_ ) {1} Autopilot may be disconuected by
a  Pressing “AP OFF” bar on pilot’s trim switch
i b . Piessing the AP ON-OFF switch on the programmer ()H
i ¢ Depressing Master Disconnect switch

{2) Autotrim may be disconnected by.
a.  Any action in {1) above, ot
b. - Pushing the trim master switch ()I+
Atter failed system has been identified; leave system clicuit
breaker open and do not operate until the system lailuie
has been identificd and corrected
© (3} Altitude Loss During Malfunction
4.  An autopilot malfunction during climb, cruise or descent
" -with a 3 second delay in recovery tnitiation could result in
as much as 60° of bank and 250 foot altitude loss Maximum
altitude loss was recorded at 180 KIAS during descent
b. An autopilot malfunction during an approach with a |
_ second delay in recovery initiation could resuit in as much
- . _ as 22° bank and 100 foot altitude loss. Maximum altitude
loss measured with 25° flaps extended, gear down, and
. operating either coupled or uncoupled.

. (b) COMPASS SYSTEM
(1) Emergency Qperation with Opuondi NS 360A (HSI) Slaved
and/or Non-Slaved: _
“a. Appearance of HDG Fld;_.,
1. Check air supply ,g,duk,e(mc or p:cxsurn) lor dqulldtC
" ait supply (4.2 in. Hb min )
_ 2. Check compass circuit breaker. _
R : 3. Observe display for proper operation

ISSUED: SEPTEMBER 17, 1984 : REPORT: VB-1080
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b To disable heading card - pull circuit breaker and use
magnetic wmp:m for dircctional data. ' 3

NOTE

If heading card is not operational, autopilot
should not be used.-

¢ With card disabled VOR/Localizer and Glide Slope .
displays are still functional, usc card set to rotate card to |
aircraft heading for coriect picture.

d - Slaving Failure - (i ¢ failure to self correct for gyro drift).
1. Check gyro staving switch is set to N’ | position (if

~equipped with Slave No |- No. 2switch}or SLAVED
position when equipped with Slaved and I-:u Gylo

Mode Switch.

Check for HPG Flag.

Check compass circuit breaker.

Reset hmdmb card while obsctving sldvmg, mt.tcr

B

i

- NOTE

Dead slaving meter needle or a needle displaced
fully one dircction indicates a slaving system
- lailure

5 Select slaving dmphhu No. 2, if equipped.

6 - Resct heading card while checking slaving meter. If
proper slaving indication is not ebtained, switchtofree * |
gyro mode and periodically set card as an unslaved
BYT0. :

NOTE

In the localizer mode, the TO FROM arrows _
may remain out of view, depending upon the e

- design ol the NAV converter used in lh(, msidl-
lution.

REPORT: VB-1080 ~~ ISSUED: SEPTEMBER 17, 1984
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SECTION 4 - NORMAL PROCEDURES
(a) PREFLIGHT PROCEDURES
NOTE

- During system functional check the system
must be provided adequate D.C voltage {120
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 levelattitude,

’ during the functional check.

(!) AUTOPILOT/AUTOTR]M -Tobe pcrformcd belowe the hrst
flight of each day. .
a.  Trim system switch - on,
"'b. Engage autopilot.
.¢. Move the heading bug lefi and right of the lubber line,
Observe that the control wheel moves in the direction of
Vs the heading bug displacement.
' "~ d.. Press the DN switch - verify that the control wheel' moves

' in the down direction. Verify that after approximately a 3
R - second delay, the trim moves in the down direction,

o ' e Pressthe UP switch - verify that the control wheel moves in

the up direction. Verify that alterapproximately a3 second
~delay, the trim moves in the up direction.

“f.  Grasp control wheel and override roll and pm.h servo
. actuators to assure override capability..

g. Hold control yoke and disengage autopilot by acnvatmg

the AP OFF switch on the control wheel.
h.  Check controls through full travel in roll and pitch to.
assure complete autopilot disengagement.
i.” Press and hold the TEST switch - all mode dnnunu‘ums
. light with AP flashing. -

— j. . Release the TEST switch afterdllannuncmtorhghls excapt
' ' ‘HDG, ATT, and TEST turn off. '
k. Press the DN switch - HDG, ATT and TEST remain on

T 1 Press the UP switch - HDG, ATT and TEST remain on.
- o m. Momentanly press the TES!' :,wuch - HD(: and A'l1
) " remain on, TEST flashes. .

ISSUED: SEPTEMBER 17,1984 _ REPORT: VB-1080
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n. Press the DN switch - the TEST light remains OFF aslong

-as the DN switch is held

0. Press the UP switch - the TEST light remains OFF as long
as the UP switch is held.

p  Momentarily press the TEST switch - HDG and ATT
!ight‘; remain on and the TEST light turns off

(2) COMMAND TRIM 5Y§ FEM 'l o be performed before the
first flight of cach day.
a,  Using the control wheel trim switch, verify normal trim up
and down operation,
b Picss and hold the center bar on the control wheel trim
switch. Observe that the trim system does not operate.
¢ Release the center bar on the coniral wheel trim switch.
. Move the control wheel trim switch fore and aft Observe
- that the trim system does not operate
Ihls completes the test sequences.

CAUTIONS

Any failure of the above procedures indicates
that a failure exists in the system and the system
shall not be operated until the failure has been
located and corrected, '

Check the clevator trim setting before takeoff.

- (3) COMPASS SYSTEM (NSD 360A) - -
. (For other compass systems, refer to appropriite manu-
facturer’s instructions)

4. Check slaving switch in SLAVE or SLAVE No lorNo 2
position, as appropriate. (Slaving systems with R.M.1L.
output provides only stave and free gyro positions’)

b. Rotate card to center slaving meter - check HDG
displayed with magnétic compass heading

¢ Perform standard VOR receiver check .

(b) IN-FLIGHT PROCEDURE - AUTOPILOT
(1) Rotate heading bug to desired heading.
(2} I'rim aircralt for existing flight condition (dII axes). Engage
autopilot. .
(3) During mancuvering flight - control aircraft through use of the
heading bug and the pitch modifier. (HDG-ATT modes)

REPORT: VB- mso ISSUED: SEPTEMBER 17, 1984
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(4) For navigation operations select ‘modes as requited by the -
operation being conducted and in accordance with the mode
deseription provided in Section 7.1 For specific instructions
relating to coupled instrument approach operations, refer to

- Special Operations and Information

(¢) IN-FLIGHT PROCEDURE - COMMAND/AUTOIRIM
' SYSTEM : ' :
{1} Trim master ON,
(2) When the autopilot is engaged. plt(.h trim is d(_comphshLd and
maintained automatically.
(3) With the autopilot OFF, command {t’lmtSObldIllLdh_‘,’pl(_ﬁ‘»mf,
and rocking the combination TRIM-AP disconnect bai onthe
pilot’s control wheel trim switch.

(d) SPECIAL OPERATIONS AND INFORMATION
(1) Altitude Hold Operation

For best results, reduce rate of climb or desccnt to 1000 FPM -
_ bdoru_ engaging altitude hold mode. For smooth control,
- changes in flap extension should be made one nolch at a time

~ allowing time between changes for airspeed to stabilize

(2) Instrument Approach Operations
_Initial and/or intermediate approach segments should be
" conducted between 100-106 KIAS with (aps posmomd 0° to
25° Uponiiitercepting the glide path or when passing the final
approach fix (FAF) immediately lower the landing gear and
reduce the power for approximately 80-90 KIAS on the final
approach segment. Adjust power as necessary during remainder
of approach to maintain correct aitspeed. 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 not change aircraft -
configuration during final approach while autopilot is cngaged
For approaches without glide path coupling, adjust pitch
attitude in conjunction with power to maintain ds,smd air spced
and descent tate, .

NOTE

1he autopilot will not decouple Irom the GS or
localizer in the'event of radio failure, however, -
~ warnings will flash in the mode appropiiate to
-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) Instrument Approach Go-Around Maopeuver
) a.  Disconnect the autopilot and manually control the atreraft. - .
b -Add takcoff power. or power as desired. -
¢.. Check that correct attitude and a positive rate of climb is ]
indicated, then raise gear and flaps,
d. Set the heading bug to the desired missed dppl oach
heading _ -‘
e.  Re-engage the autopilot

SECTION 5 - PERFGRMANCE

No change - '

,m

- SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight ‘r ;
- and balance data in Section 6 of the basic Pilot’s Operating Handbook, | |

'SECTION 7 - DESCRIPTION AND OPERATION : ki

The Century 31 Autopilot is a light weight electronic autopilot system
utilizing vertical and directional gyro signals and D.C. electric servos to —
provide thice axis sensing and two surface control. The system includes ||
lateral and vertical radio coupling, command and. automatic elevator trim; *-J
and navigation and autopilot failure monitor and warning sysiems.

REPORT: VB-1080 _' . ISSUED: SEPTEMBER 17, 1984
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The Century 31 is activated with the aircialt master switch and operates
in a low powcer state until the autopilotis engaged Mode selectionis made by
pushing the desired mode switch on the mode programmer. The selected
made will illumirate on the annunciator pancl

I'he annunciator pancl contains an ambient light level sensor which will
automatically dim the annunciator li;__.lu level during night upcr(ati(ms I'he
progiammer contains mode 1ecognition lights dnd dummn;_.. s plu\.’lde by
the panel light dimmer switch.

The eleetric elevator trim system is a fully redundant type in both the
manual and autotrim modes. T he trim system is powered througha separate
system master switch that. must be “ON™ during autopilot operations, and
for the control wheel trim command switch to function when th ¢Illl{)pllﬂl
is OFF. :
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7.1 COCKPIT CONTROLS AND FUNCTIONS )

AP HDG NAV  APR HEV
YESY AT ALY GS

CONTROLLER/FLIGHT COMPUTER
Figure 7-1

I Frim System Master Switch (Figure 7-3) - provides power for all
' awtotrint and control wheel electric trim operations :
2 Autopilot ON - OFF Switch - Momentary rocker type switch which _

© _engages or disengages the autopilot roll, pitch and trim servos and  —
lights or extinguishes autopilot (AP) annunciator, as appropriate.

ey

NOTE

The autopilot will switch to HDG and ATT
modes upon cngagement or disengagement .
with automatic pitch attitude synchronization.

_ 3. HDG Mode ’%clactor Switch - provides turn control and heading
. hold tlnoup,h use of the heading index (bug) onthe DG orH.S |,
- heading mstrumcnt '

- REPORT: VB—lﬂﬂﬂ ' - ISSUED: SEPTEMBER 17, 1984
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Figure 7-1 {cont} . .

4. NAV {(Navigation) Modc Selector Switch - provides attomatic 45°
VOR-LOC intercept angle; tracking and crosswind correction 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 lefi-right needle for
. reference inputs when using an H.S.1 type compass/ VOR display
- The NAV mode provides automatic gain and rate reductions and
bank limiting to improve tracking performance. NAV mode should
normally be used as an enroute function: Select APR mode for [ oC

and VOR approdches

NOTES

The heading bug is disabled when using an
HS.1 and NAV, APR or REV is selected,
~except when using ‘selected angle intercept
leature (refer to Special Modes and
Operations). :

With a D.G , the heading bug must be sel to the '
IS - desited r1adio course when using NAV, APR or
' - REV modes.

: " Seclect desired course on H 8.1 cousse selector (o1 OBS and D G )
and select NAY mede tor VOR tracking :
' 5. APR-(Approach) Mode Selector Switch - provides automatic 45°
- T VOR-1.OC intercept angle, tracking and crosswind . correction
during instrument approach operations. 1D G fH S1 operation
and lunction are identical to NAV mode Sclect the desired comise on
HST {or O BS. and D.G.) course selector and select APPR mode
6. REV (Back Course) Mode Selector Switch - for use in tiacking the
1.OC front course outbound, or the £.OC back cowrse inbound, or
the published VOR approach course outbound. When using an
H.S.I display always set the course selector on the inbound front
: - localizer course or VOR inbound published appioach course when
- using REV mode When using aD.G the hmdmg, bu;_.. must be set to
= the final approach course.
7. - Pitch Modifier/ Attitude Selector Swnch
. The piteh data modifier is a momentary type switch that is used to
S sclect the ATT mode or modity the aireralt attitude. When the
autopilot is engaged, automatic pitch synchronization is provided
to the attitude existing at engagement, In ATT mode, actuation of
the modilier UP or DN will cause a pitch attitude change at a rate of -

ISSUED: SEPTEMBER 17, 1984 . REPORT: VB-1080
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" Figure 7-1 (cont)

(a)

Y-138

.7° per second. In ALT mode, actuation of the pitch modifier will -
cause the autopilot to enter the ATT mode with subsequent :

operation as described above.

- ALT (Allitude) Mode Selector Switch -
Selection of ALT mode will cause the autopilot to maintain the
- pressure level (altitude} at the point of engagement. Because of the

pitch rate control provided by the autopilot, altitude mode may be
cngaged irom any rate of climb or descent, however, for maximum

passenger comfort, rate of climb or déscent should be reduced to !

1000 FPM or less prior to ALT mode engagement

SPECIAL MODES AND GPERATIONS

{l) Glide Slope {GS) Mode - The GS mode is fully automatic,
therefore, no GS engage switch is used The GS mode may be
entered from cither ATT mode or ALT mode, from dbOVC the
(JS centerline or below the centerline.

"Activation of the GS mode depends upon satisfying two sets of

conditions; completion of the ARMING sequence and the
satisfying of an cquation relating to the aircralt’s position
relative to the GS centerline and the rate at which the aireraft is
approaching or departing {rom the GS centerfine.

For GS mode arming, the following conditions must exist
" simultaneously:

a No. | NAV radio must be channelcd to a . Iocahur

frequency

l.ocalizet deviation must be less than 809,
Localiver flag not extended - valid LOC signal.
GS Flag not extended - valid GS signal.
System in APR mode.

System in either ATT or ALT mode. .

- an o

When the GS mode arming conditions are met, the GS mode
annunciator will iluminate in conjunction with the active pitch

mode Loss ol any arming condition prior'to GS Ldplﬂlt, W1II '

.causce tlu, GS annunciator to Lx[mbunh
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[

,,,,,




3

~

ey

PIPER AIRCRAFT CORPORATION SECTION 9
PA-32R-301, SARATOGA SP SUPPLEMENTS

GS mode activation (GS capture) is indicated by the active

pitch mode annunciator extinguishing, leaving only the GS
annunciator lighted. Since GS mode activation results froma
combination of position and rate information, GS capture will
probably occur before the GS needle centers in such a manner
that the transition on to the GS centerline will be anticipated
and therefore, very smooth.

After GS capture, loss of valid GS signal will cause the GS
annunciator to flash. Also selection of HDG, NAV or REV
mode will cause GS to flash, indicating an inconsistent GS
tracking condition. APR mode must be selected while tracking
glide slope.

The GS mode may be deactivated by selection-of any other

.. pitch mode (ATT, ALT), however, automatic reactivation is

possible from any pitch mode if APR mode is selected.

NOTE

L If valid glide slope data is lost after coupling,

the autopilot wiif NOT automatically decouple,
however the GS light will flash. The pilot must
monitor raw course guidance data during the
approach to assure signal quality.

Since GS arm and capture are automatic when the arming and
" capture sequence is met, the GS must be locked out for holding
'operalions on the localizer at the L.O.M. When Iocaluer_

holding is desired, localizer tracking must be performed in
NAV mode which will .offer the same tracking dynamics- as
APR mode but will inhibit GS arm and capture, When APR
clearance is received, select APR mnde for completion of the

. approach.

)

Selected Angle Intercepts - If an H S.1. type heading system is '_ '
installed, selected angle intercepts may be made during VOR or

- localizer intercept situations by selecting HDG and NAY,

HDG and APR, or HDG and REV, simultancously, as

-appropriate. During a selected angle intercept operation, the

autopilot will follow the heading bug until reaching the
computed On Course Turn Point at which time capture is

indicated by extinguishing of the HDG mode annunciator. -
Selected angle intercepts of over 60° are not recommended.

ISSUED: SEPTEMBER 17, 1984 REPORT: VB-1080
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(5)

-and warnings provided

NOTE

H radio information becomes invalid (Flag)

after initiation of a selected angle intercept the
applicable navigation node annunciator will -
ftash and the autopilot will remain in HDG

mode. The automatic mode shift to the invalid

radio mode will not occur.

~(3) CWS Mode - The.system is equipped with a contiol wheel.

steering switch on the pilot’s control wheel. When dcprcsscd

- and held. this switch will disengage the .mtopl!nl roll and pllch

servos to allow manual aircraft mancuvering When released.,

the seivos will re-engage with the lateral (roll) mode previously -

in use activated. The pitch mode previously engaged WIlI
temain programmed in the following condition:

a. ALT Mode - If ALT mode had been in use, the ALT mnde
will synchronize at the new pressure altitude existing dl‘
telease of the CWS swilch,

b ATI Mode - If the ATT modc had bcm in use, the systemg

- will synchronize with the aircralt attitude cx:stmg at
release of the switch.

k

Sysu.m Test (Ground Opt.rdtmns Only) - The system is equlpped

with a comprehensive test circuit which, when activated, will

test the failure monitor circuits and all the annunciator lamps.

Activation of the TEST switch will initiate the system test only |

when the autopilot is NOT engaged When autopilot is engaged, -
activation of the TEST switch will test the annunciator tamps.

It the autopilot is engaped during the test sequence, the sequence |-
“will terminate immediately. Refer to Section 4 for tests requirved L
- before the fitst light of each day. '

Warning System and Interlocks - The Century 31 System

includes a number of automatic interlocks that will prevent .

system operation or individual -mode operation if the input

information is not valid or if other prerequisite conditions do —

not exist. In addition to the interlocks, the system will

annunciate various failure conditions as advisory information *~

for the p:lot Following is a bmfdcscnptmn of the mlcr!ocks :

£

[

et

S——]
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a Intertocks

1

2.

_ 'Auwpilot ¢ngagement is inhibited unless an excitation

signal is being provided to the attitude gyro

Selection of ALT mode is inhibited if (he «.yst:.m
altitude information is unreliable or if the entire system
has not been powered {or approximately 3 minutes to

" allow stabilization of the altitude source.

During Dual Mode (selected angle) intercepts, it the
navigation information becomes invalid the appropriate
NAV/APR/REV annunciator will flash and automatic
mode switching from HDG to the coupled navigation
maode will be inhibited.

b. Warnings

Low Voitage - When the aircraft bus voltage falls
below the minimum requi:ed for reliable system

- functien, any mode annunciator not already ON w:ll

flash.

Attitude Gyro Excitation - Absence of valid Byro
excitation will canse the autopilot to disengage and the
AP annunciator te flash, The autopilot cannot be re-
engaged until this condition is corrected.

AP Disengagement - Anytime the autopilot is disen-

gaged the AP annunciator will flash for dppmmmaltly

5 seconds, then remain OFF,

Navigation Information [anll.d - The appropriate

navigation mode annunciator will flash when selected
‘and invalid navigation signals are present (NAV Flag
"~in view). Additionally, the appropriatc navigation

mode annunciator{NAV/APR/REV) will flash during
a dual mode intercept 1f1nvahd navigation information
is present.

GS Information Invalid - Fhe GS annunciator will

~flash when GS information (GS Flagin view) is invalid
after the GS mode is active or when HDG, NAV or

REV mode is selected after GS capture. If valid GS
information is not available during the arming
sequence, the system will not arm and GS Ldpllile will
not occur.

ISSUED: SEPTEMBER 17, 1984 " REPORT: VB-1080
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{b) REMOTE CONTROL SWITCHES

AUTOPILOT CONTROL WHEEL SWITCH CAP
Figure 7-3

(1) Command Trim Switch - Dual action type switch requiring

the top bar to he depressed and the rocker to be moved fore or

* aft to cause the clectric trim to function from the control wheel

: switch. Depressing the center bar will disconnect the dulopllot

(2) Control Wheel Qteenng (CWS) Switch i
Sce explanation in Special Modes and Operations Section.

(3. Master Disconnect Switch - Pressing this switch wili disconnect

autopilot and interrupt command/autotrim operation while

depressed: Trim operation will resume when the wutch is
teleased :
REPORT: VB-1080 ' ISSUED: SEPTEMBER 17, 1984
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7.3 INSTRUMENTS

20 Sa—— ()

1 () v 10
-

20= 10

Npp-
>
L.

-  ATTITUDE GYRO
. C . Figure 7-5

Standard 3 Inch Air Driven Attitude Indicator Gyro.

- - 2. Symbolic Airplane - Serves as a'stationary symbol of the aircraft.

Aireraft pitch and roll attitudes are displayed by the relationship
between the fixed symbolic aircraft and the movable background,
~— 3. Roll Attitude Index - Displays airplane roll attitude wnthm.pect to
the roil attitude scale.
4. - Roll Attitude Scaie Scale marked at 0, +10, +20, +30, +6O and
© 290 degrees,
5. Pitch Attitude Scale - Moves with re%pcct to the symbolic airplane
‘to present pitch attitude. Scale grdduated at 0, £5, £10, 15, £20
- degrees.
6. Symbolic Aircrafl Allgnment Knob - Provides manuat positioning
A . of the symbolic a:rcrafl for level flight under various lmd
. condltlons .

ISSUED: SEPTEMBER 17, 1984 : REPORT VB-1080
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-

' NSD 360A NAVIGATION SITUATION DISPLAY
Figure 7-7

e

[ NSD-360A Compass 'Sy:,tem (For details of any other compass |
system, refer to manufacturer’s information ) '

2. Slaving Meter - Oscillation of needle indicates that compass  is
slaved to magnetic {lux detector, Needle maintained in cither
extieme position for more than 2 - 3 minutes indicates system failure.

NOTE

NSB-360A System includes a slaving selector -

switch allowing the selection of free gyro mode.
~ Reler to emergency procedures for failure S —

instructions. ' : ‘

HDG index (bug) for autopilot heading control.
Compass card _ £
Lelt-right portion of VOR-L.OC Course Needle. S
HDG Control Knob - push in for initial compass setting
VOR Course Needle Set Knob (O B.S ) :
GS'Indicator with Flag Alarm. )
VOR-L.OC Bearing Selector Course Needle dﬂ(i Omni Bt.dnng
o indicator

10 Heading Warning Flag.

' Navigation Waining Flag.

W ot I s
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DIRECTIONAL GYRO
Figure 7-9

. . Non-Slaved Duecllonal Gyro - Provides a stable visual indication
~. of aircraft heading to the pilot The gyro is air driven.
2 - Lubber Line - llldlCdtLS aircraft magnetic hcadmg, on compass
card (4).
3 Heading Bug - Moved by ( A A) knob (5) to select desired beading
4. Compass Card - Rotates to display heading of airplane with
" refetence to lubber line (2) on DG.

5 Heading Selector Knob (A} Positions headm;, bug (1) on
compass card (4) by rotating the heading sclector knobh: The bug
rotales with the compass card,

6. Gyro Adjustment Knob (PUSH) - When pushed in, allows the pilot
to manually rotate the gyro compass card (4) to correspend with the
magnetic heading indicated by the magnetic compass The unslaved
compass card must be mdl‘lljd“y reset periodically to Lompcnx.ne
ior precebsmnai errors in the gyro.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

'SUPPLEMENT 18
FOR
AUXILIARY VACUUM SYSTEM

i:]_ This supplement must be attached to the Pilot’s Operating Handbook
" and FAA Approved Alrplane Flight Manual when the Piper Auxiliary
 Vacuum System is installed in accordance with Piper Drawing No. §7778-3.

The information contained herein supplements or supersedes the basic
i} 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 Operatmg Handbook and FAA Approvcd Alrplane Flight
+» Manual. :

tEAA APPROVED JzL
D.H. TROMPLER !
- _ D.O.A. NO. SO-1

PIPER AIRCRAFT CORPORATION
VERO BEACH, FLORIDA

‘|| DATE OF APPROVAL__Oct. 22, 1986
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SECTION 1 - GENERAL

This su‘pﬁlement supplies information necessary for the operation of the
airplane when the optional Piper Auxiliary Vacuum System is installed. The

information contained within this supplement is to be used i in conjunction

.wuh the complete handbook,

SECTION 2 - LIMITATIONS

(a) The auxiliary vacuum system is limited to standby function

only, do not take off with the cngme drwen dry air pump_

moperatwe

(b) Discontinue flight in Instrument Meteorologlca] Condltlons (IMC) |

if vacuum pressure falls below 4.8 In. Hg.
) The auxiliary pump/motor assembly and elapsedr time

indicator must be removed from service after 500 hours
~accumulated operating time or 10 years whichever occurs first.

SECTION 3- EMERGENCY PROCEDURES

(a) VAC OFF or Low VAC Warning - Auxiliary Vacuum Switch - i

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:/SEPTEMBER 1, 1986
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SECT!ON 3 - EMERGENCY PROCEDURES {cont)

(c) Monitor electrical load - verlfy alternator capaclty 15
not being exceeded as indicated by the ammeter, lf required
turn off non-essential electrical equipment.

(d) Land at the earhest opportumty to havc primary system

_repaired.

SECTION 4 - NORMAL PROCEDURES

(a) Preflight Check. '
(1) Turn on battery sw1tch _and _ verify VAC OFF light
illuminated. _ _

NOTE

Due to the electrical power requirement of the
auxillary vacuum pump it is suggested that the
engine be operatmg 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. o
(3) Turn off auxiliary vacuum pump “and. verify AUX ON v
llght extmgulshed

REVISED: SEPTEMBER 1, 1985 | ~ REPORT: VB-1080
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SECTION 4 - NORMAL PROCEDURES (cont)

(b ]nfhght Check. '
{1y Turn off non-essential electrical equlpment

(2} Turn on auxiliary vacuum pump  and verify AUX ON
light illuminated and electrical load (approximately |

I5 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, avoid contimious
non-emergency operation of thc auxlhary .
vacuum pump.
SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT & BALANCE

. Factory installed opﬁonal equipment is included in the licensed weight
and balancc_data in Section 6 of the Basic Pilot’s Operating Handbook.

|REPORT: VB-1080 | ISSUED: SEPTEMBER 1, 1986
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" PIPER AIRCRAFT CORPORATION SECTION 9
 PA-32R-301, SARATOGA SP SUPPLEMENT 18

SECTION 7 - DESCRIPTION AND OPERATION

The auxiliary dry air pump system provides an mdependent back-up :
source of pneumatlc power to operate the gyro flight instruments in the
event 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 funcuons are provided by a separate engine dnven air pump

L system.

1 The control switch (labeled AUX VAC) for the auxiliary pump system is

lacated on the right side of the instrument pane! below the vacuum suction
gage. The control sw1tch operating modes are“push-for—on and “push-for-

off”,

The switch button mcorporatcs two annunciator light sections Iabclcd VAC

~ OFF and AUX ON. The VAC OFF section is controlled by a vacuum switch

in the primary pneumatlc 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 auxiliary pneumatic system and illuminates a blue light when
_ the auxiliary pump is operating and creating a vacuum in the system. When

the auxiliary pump is activated at high altitude, or if the system has
developed air leaks, the AUX ON light may fail to illuminate, This indicates
that 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 mdlcator

/ISSUED: SEPTEMBER 1, 1986 _ REPORT: VB-1080
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SECTION 9 : | - PIPER AIRCRAFT CORPORATION

SUPPLEMENT 18 - PA-32R-301, SARATOGA SP

]
I

' SECTION 7 - DESCRIPTION AND OPERATION (cont)

The annunciator lights do not incorporate a press-to-test feature. If the -

‘lights do not illuminate as expected, check for burned out lamps; replace
thh MS 25237-330 bulbs and retest the system.

~ System electrical protection is provided by a 2¢ 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 panel.

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 vacoum regulator. Isolation of the primary
* and auxiliary systems from each other is accomplished by check valves on

each side of the manifold. 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 in service as specified in

the limitations Section 2 of this handbook. An elapsed time indicator is |

incorporated into the auxiliary pump electrical system to show accumulated
hours of operation. C

REPORT: VB-1080 ~ ISSUED:SEPTEMBER 1, 1986
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SECTION 9

| PIPER AIRCRAFT CORPORATION
SUPPLEMENT 19

PA-32R-301, SARATOGA SP

]

~ PILOT'S OPERATING HANDBOOK
o | AND |
3 _ 'FAA APPROVED AIRPLANE FLIGHT MANUAL -

o - SUPPLEMENT 19
. o 'FOR
o NORTHSTAR M1 LORAN C NAVIGATOR
- WITH KAP/KFC 150 AUTOPILOT SYSTEM

' This supplement must be attached 0 the Pitot's Operating Handbook and
FAA Approved Flight Manual when thg'optional Northstar M1 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 this

“supplement, consult the basic Pilot's Operating Handbook and FAA Approved
Airplane Flight Manual. : _ . '

i FAA APPROVED: JQ_JAA]M:PJ-‘*’
N D. H. TROMPLER o

D.0.A.NO. S0-1
. - PIPER AIRCRAFT CORPORATION

VERQ BEACH, FLORIDA

DATE OF APPROVAL: _March 26.1990
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SECTION9 :
SUPPLEMENT 19

PIPER AIRCRAFT CORPORATION

PA-32R-301, SARATOGA SP

NAV/LORAN APNAV
Sw SwW - SELECTIONS
" NAV APNAV1 | NAV #l coupled lo A/P.
Displayed on HS1.
AP NAV 2 NAV #1 coupled to A/P.
Displayed on #2 CDI. -
LORAN * LORAN coupled to AfP.
Displayed on HSI (blue
indicator light illuminated).
*When the LORAN/NAV swiich is in the Loran mode, the A/P
NAV autopilot coupling switch is inactive.

- (€) NAVIGATION DISPLAYS

~The Loran C System drives the pilot's HSI display when manually
selecied by the NAV/LORAN switch. This contiguration is
annunciated by a mode light. The HS1 will only display left or right

course information, and a NAV flag indication, from the Northstar -

M1. The course selector pointer must be manually set to the Loran C
course. (Actual course cannot be determined on the HSI by rolaung

‘the course selector pointer.)

When Loran has been selected for display on the HSI, the bearing
pointer will continue displaying the bearing 1o a previous selected | -
VOR, RNAV waypoint, or NDB. Caution must be used in noting that
- the pointer will nol indicate the bearing to the Loran waypoint. '

“(d) WAYPOINT ALERT ANNUNCIATOR

Becomes active within a one-minute radius of a waypoint.

" " (e) PARALLEL OFFSET ANNUNCIATOR

" Becomes aclive whenever a paralle! offset is in effect.

REPORT: VB-1080
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’ E PIPER AIRCRAFT CORPORATION SECTION 9
' PA-32R-301, SARATOGA SP SUPPLEMENT 19

SECTION 5 - PERFORMANCE
- Installation of the Northstar M1 Loran Navigator docs not affect the basic
performance information presented in Section 5 of this Pilot's Qperating
Handbook., _ SR
~ SECTION 6 - WEIGHT AND BALANCE B

Factory installed optional equipment is included in the licensed weight and -
balance data in Section 6 of the Pilot's Operating Handbook.

ISSUED: NOVEMBER 13, 1989 o REPORT: VB-1080
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PIPER AIRCRAFT CORPORATION SECTION 10
PA-32R- 30].. SARATOGA SP OPERATING TIPS

SECTION 10

OPERATING TIPS ]

10.1 GENERAL

This section provides ()erdtll‘lg tips of particular value in the oper ration |
of the Saratoga SP :

10.3 OPERATING TIPS . : ' l

(a) lmm to trim for tdk(:()ﬂ s0 that nnlv a very light back pressure on
the control wheel is required to lift the airplanc off the ground.

(b) The best speed for takeoff is 70 to 80 KIAS under normal
conditions. Trying to pull the airplane off the ground at too low an -
dlr\pted decreases the conlrolldhllity of the airplanc in the wml
of engine f;n]urc .

(¢} Flaps may be lowered at airspeeds up to 112 KIAS. To reduce flap
" operating loads. it is desirable to have the airplane at a slower
- speed before extmdmg the faps. The ﬂap step will not support
weight if the flaps are in any extended position The flaps must be
placed in the “UP” position before they will lock and support
weight on the step

(d) Before attempting 1o reset any circuit hl(!dkCl allow a two to five
minute cooling off period :

fc) Bcf(‘:rc'st;u'tmg the cngm_c. check: that all radio switches. light
- switches and the pitot heat switch are in the off position sd asnotto
- create an overioaded condition when the starter is cngaged

(1) Anti-collision lights should not be operating when flving through
cloud. fog or hase. since reflected light can produce spacial
disorientation” Strobe lights shauld not be used in close proximity
to the ground such as during taxiing. takeoff o1 landing

ISSUED: NOVEMBER 8, 1979 : RI-P()RT VB-1080
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SECTION 10 : PIPER AIRCRAFT CORPORATION

PA-32R-301, SARATOGA SP

OPERATING TIPS

{g). The rudder pedals arc suspended from a torgue tube which extends

{h)

iy

10-2

across the fuselage The pilot should become familiar with the
proper positioning of his feet on the rudder pLd.lls 50 as to avoid
interference with the torque tube whm moving thL rudder pedals
or operatimg the toe bz.lku

In-an effort to avoid accidents, pilots should obtain and study the

salety related information made available in FAA publications

such as regulations, advisory circulars, Aviation News, AIM dl'ld
salety aids

Prolonged slips or skids which result inexcess of 20001t of altitude

loss. or other radical or extreme maneuvers which could cause
uncovering of the fuel outlet muost be avoided as frel How

interruption may occur when tank heing used is not full.
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