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PA-44-180, SEMINOLLE

APPLICABILITY

Application of this handbook iz limited to the specihic Piper PA-44- 18
model airplane designated by sernial number and registration number on the
face of the title page of this handbook.

WARNING

THIS HANDBOOK CANNOT BE USED FOR OPERATIONAL
PURPOSES UNLESS KEPT IN A CURRENT STATUS,

WARNING

INSPECTION, MAINTENANCE AND PARTS REQUIREMENTS
FOR ALL NON-PIPER APPROVED STC INSTALLATIONS ARE
NOT INCLUDED IN THIS HANDBOOK. WHEN A NON-PIPER
APPROVED STC INSTALLATION IS INCORPORATED ON THE
AIRPLANE, THOSE PORTIONS OF THE AIRPLANE
AFFECTED BY THE INSTALLATION MUST BE INSPECTED IN
ACCORDANCE WITH THE INSPECTION PROGRAM
PUBLISHED BY THE OWNER OF THE STC. SINCE NON-
PIPER APPROVED STC INSTALLATIONS MAY CHANGE
SYSTEMS INTERFACE, OPERATING CHARACTERISTICS
AND COMPONENT LOADS OR STRESSES ON ADJACENT
STRUCTURES, PIPER PROVIDED INSPECTION CRITERIA
MAY NOT BE VALID FOR AIRPLANES WITH NON-PIPER
APPROVED STC INSTALLATIONS,

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JANUARY 20, 2003 iii




PA-44-180, SEMINOLE

REVISIONS

The Pilot's Operating Handbook and FAA Approved Airplane Flight
Manual, with the exception of the equipment list, is kept current by revisions
which are distributed to the registered airplane owners, The equipment list was
current at the ime the arplane was licensed by the manufacturer and thereafter
must be muntained by the owner,

Revision material will consist of information necessary 1o add, update or
correct the text of the present handbook andfor o add supplemental
information o cover added airplane cgquipment,

I.  Identifying Revised Material

Each handbook page is dated at the bottom of the page showing both
the date of original issue and the dae of the Lest revision. Revised text
and illustrations are indicated by a black vertical line lecated along the
oulside margin of cach revised page opposite the revised, added, or deleted
information. A vertical line next 10 the page number indicates that an
entire page has been changed or added,

Vertical black lines indicate current revisions only, Correction of
wypographical or grammatical errors or the physical relocation of
information on a page will not be indicated by a symbaol.

Il. Revision Procedure
Revisions will be distributed whenever necessary as complele page
replacements or additions and shall be inserted into the handbook in
accordance with the instructions given below,
1. Revision pages will replace only pages with the same page
number.
2. Insent all additional pages in proper numerical order within each
section, Discard old page.
3. Insert page numbers followed by a small letter in direct sequence
with the same commonly numbered page.

ORIGINAL PAGES ISSUED

The original pages issued for this handbook prior 1o revision are given
below:

Title, 1i through vin, 1-1 through 1-12, 2-1 through 2-10, 3-1 through 3-38,
4-1 through 4-42, 5-1 through 5-34, 6-1 through 6-18, 7-1 through 7-46, 8-1
through 8-20, 9-1 through 9-30, 10-1 through 10-4,

REPORT: ¥B-1616 ISSUED: JULY 12, 1995
iv REVISED: JANUARY 20, 2003



PA-44-180, SEMINOLE

PILOT'S OPERATING HANDBROOK LOG OF REVISIONS

Current Revisions to the PA-44- 180, Seminale Pilot's Operating Handbook,
REPORT: VB-1616 issued July 12, 1995,

Revision FAA Approved
Number and Revised Deseription of Revisions Signature
Coulde Pages and Date
Rev. | Q- Revised Table of Contents. ‘:: ;: E‘Q WC::
(PRO51025) 0-31 Added Supplement 3 el
thru qHL:m'Ji:u"}{ing KLN 9B Peter E. Peck
Q.42 GPS Navigation System),
Oet. 25, 1995
Date
Rey. 2 v Added Rev. 2 1o Log of Revs.
(PRO51129) 3-5 Revised header,
4-1n Revised footer.
d-pv Revised footer.
4.7 Revised paragraphs 4.5b
amel 4.5¢.
5-23 Revised Figure 5-17, C ‘é'; G
5-32 Revised Figure 5-31. ’ E,' "‘"C:
5-33 Revised Figure 3-33. Peter E. Peck
9-21 Revised page number,
131 Added pape. Now, 29, 1995
10-11 Added page. Date
Rev. 3 v Added Rev. 3 to Log of Revs.
(PRO6O109) | 94 Revised Table of Coments, (: g gQ: &
G9-43 Added Supplement 4
thru (Bendix/King KLN 90R Peter B, Peck
9.54 GPS Navigation System).

Jan. 9, 1996
Dane

ISSUED: JULY 12, 1995
REVISED: JANUARY 9, 1996

REPORT: VE-1616

L



PA-44-

180, SEMINOLE

PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Deseription of Revisions Signature
Code Pages andd Date
Rev. 4 vi Added Rev. 410 Log of Revs.
{PROGOG04) 20 Revised Para. 2.25
2-7 Revised Para. 2,27
-1 Revised Table of Contents
- Revised Table of Contents
3-iv Revised Table of Conlents
v Revised Table of Contents
3-1 Revised Para. 3.1
3-4 Revised Para. 3.5a
3-12 Revised Para. 3.5g Typo
3-13 Revised Para. 3.5g
3-24 Revised Para. 3 9¢ (3.54) Typo
3-35 Revised Para. 3.29 (3.5k) Typo
5-31 Revised Fig, 5-29
7-24 Revised Para. 7.17
7-45 Revased Para. 7.35 K é* C
T-46 Revised Para. 7.35 . g hdﬂ
§-2 Revised Parn. 8.3 Peter E. Peck
8-17 Revised Parn. 8.33 Typo
June 4, 1996
Dratee
Rev. 5 i Added Rev. 5 10 Log of Revs. X é' é‘. Q::{_’_,
(PROT0206) 2-8 Revised Para. 2.27
Peter E. Peck
Fechruary 6, 1997
Dratir
Rev. 6 vi Added Rev. 6 10 Log of Revs.
(PR980620) | 7-11 | Revised Para. 7.9 < '5_"* é‘(}:_? ra
-4 Revised T.O.C,
9.55 Added Supplment 5 Peter E. Peck
thru KX-155 Comm/Nav
-t Tune 20, 1998

Date

REPORT: VB-1616

¥l

ISSUED:JULY 12, 1995
REVISED: JUNE 20, 1998



PPA-44-180, SEMINOLE

PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Description ol Revisions Signature
Code Pages and Drawe
Rev. 7 vi-a Added page & Rev. Tto L of R
(PROR1105) vi-h Added page.
Qi Revised Table of Contents., @ FQ s
9-3 Revised Supplement 1. e
-4 Peter E. Peck
thru Deleted pages.
9-24 Mov, 5, |998
[rate
Rev, &8 vi-a Added Rev. 810 Lol R,
{(PRYS1130) Q-1 Revised T of C.
Q-67 Added pages and
thru Supplement 6,
9-74
4-75 Added pages
thru and Supplement 7.
976 Clastira Ha oA,
9.77 Added pages Christina L. Marsh
thru and Supplement 8.
9.78 Nov, 30, 1999
Date
Rey, 9 Vi-a Added Rev. 910 L of R.
(PRO0O0310) | 94 |Revised TofC. g6 e af,
G-79 Added pages Christina L. Marsh
thru and Supplement 9.
3-82 March 10, 2000
Date
Rev. 10 vi-a Added Rev. 10w L of R,
(PROIOT12) vi-b Added Rev. 10w L of R,
G- Revised T of C.
9-73 Revised Section 4.
Q.53 Added pages
thru and Supplement 10,
g2

ISSUED: JULY 12, 1995
REVISED: JANUARY 12, 2001

REPORT: VB-1616
vi-a



PA-d44-180, SEMINOLE
PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Description of Revisions Signature
Code Pages and Dxate

Rev, 10 993 Added pages
(PRO1O112) thru and Supplement 11,

continued 9-04
9-95 Added pages
thru and Supplement 12,
9-100
Q-101 Added pages
thru and Supplement 13, b
9-106 Chassteas X Mans A
9-107 | Added pages Christina L. Marsh
thru and Supplement 14,
9-110 Jan. 12, 2001
Date
Rev. 11 vi=h Added Rev. 11 to Lol R. -
(PROTOGLS) 2-9 Revised Para. 2.27. @f—(;; ~
2-10 Revised Para. 2,27, Peter L. Peck
9-1 Revised T of C,
June 15, 2001
Date
Rev. 12 vi-h Added Rev. 1210 L of R,

(PROTTTOL) 3-15 Fevised Para. 3.5k,
3-35 Revised Para. 3.29.
- 10 Revised Para. 4.5¢.
3-17 Converted lold-oul pages.
thru
5-34
7-10 Revised Para. 7.9.

T-14 Revised Para. 7.17. .
7-20 Revised Para. 7.17 & W
Figure 7-19.

71-25 Revised Para. 7.17. Albert I, Mill

7-35 Revised Para, 7.25.

7-36 Revised Figure 7-35. Nov, 1, 2001

7-37 Revised Figure 7-335, Date
REPORT: VIi-1616 ISSUED: JULY 12, 1995

vi-b REVISED: NOYEMBER 1, 2001



PA-44-180, SEMINOLE
PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Mumberand | Revised Description of Revisions Signature
Code Pages and Date
Rev. 13 vi-C Added page & Rev, 13 .
(PRO11130) w Lol R, W
vi-d Added page. r
1-21 Revised Figure 7-21. Albert 1. Mill
Nov, 30, 2001
Date
Rev. 14 vi-c Added Rev. 410 L of R.
(PRO2GO723) 5-4 Revised List of Figures.

3-16 Added Figure 3-10,

5-17 Revised Figure 5-11.
5-14% Revised Figure 5-13.
3-21 Revised Figure 5-13.
5-23 Revised Figure 5-17.

3-24 Revised Figure 3-1%. o
525 | Revised Figure 5-21. W
5-27 Revised Figure 5-235,

F
5-32 Revised Figure 5-31. Albert J, Mill
5-33 Revised Figure 5-33.
5-3 Revised Figure 5-335. July 23, 2002
Drate
Rev. 15 Vi-C Added Rev. 1510l of R.
(PROZOROT) 3-4 Revised Para. 3.5a.
3-R Revised Para. 3.5a W
3-23 Revised Para, 3,94, ’
3-26 Revised Para. 3,91, Albert. J. Mill
4-17 Revized Para, 4.5n.
4-38 Revised Para, 4,33, August 1, 2002
Date
ISSUED: JULY 12, 1995 REPORT: VB-1616

REVISED: AUGUST 1, 2002 viee



PA-44-180, SEMINOLE

PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Dieseription of Revisions Signature
Code Pages and Date
Rev, 16 vi-d Added Rev, 16 1o L of R
(PRO2Z1108) 2-5 Revised Para. 2,27,
7-35  |Relocated info, to page 7-354.
7-35a | Added page, revised Para, 7.25
& relocated info, from page
7-35.
7-35b | Added page. W
9. Revised T of C. f
9-111  [Added pages Albert 1. Mill
thru and Supplement 15,
9-114 Nov. 8, 2002
Date
Rev. 17 b Added Warning and moved
(PROBOI20) info. lo page iv.
v Moved info. from page .
vi-d Added Rev. 17 10 L of R.
3-iii Revised T of C.
v Revised T of C.
3-29  |Revised Para. 3.13.
3-35 Adddded Para. 3,30,
4-33 Revised Para. 4.27.
8-1 Moved info. o page 8-1b
and revised Para, 8.1,
8- la Added page and
revised Para, 8.1.
8-1b  |Added page and moved info.
From pages 8-1 and 8-2,
8-2 Moved info. 1o page 8- 1b
and revised Para, 8.3, 2
9-i Revised T of C, OM
9-46  |Revised Section 3, -
9-112  |Revised Secuon 1. Albert J, Mill
9-115 |Added pages
thru and Supplement 10, Jan, 20, 20413
9-124 Lyae

REPORT: VB-1616
vi-d

ISSUED: JULY 12, 1995
REVISED: JANUARY 240, 2003



PA-44- 180, SEMINOLE

PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Deseription of Revisions Signature
Cole Pages and Date
Rev, 18 vi-g: Added page & Rev. 18
(PROKOT20) jo L. of R,
vi-[ Ackded page. W
7-8 Ilc.-v'nr-:ed Figure 7-7. ¥
9.1 2evised T of C. Albert 1. Mill
9-125 Added pages
thru pnd Supplement 17. Jan, 20, 2004
9-128 Dhate
Rey, |19 Vi Added Rev, 1910 Lol R,
(PRO4OT2IR) 4-15 rvised para, 4.51 & 4.5). e o
4-16 evised para, 4.5m. W
4-32 evised para. 4,254, e
4-33 evised para, 4.25b & 4.27. Albert 1, Mill
July 28, 2004
Rev, 20 vi-g dded Rev, 2010 L of R,
(PROS0425) - devised T of C.
J-1v tevised T of C.
3-11 Levised para, 3.55
3-12 Jevised para. 3.5z, ¥
33] evised para. 3.19b. %
3-32 evised para. 3.21 typo. Linda J. Dicken
April 25, 2005
Rev. 21 vi-g Added Rev. 21 1o L of R.
(PROS1101) 1-5 I:Eviﬂed para. 7.7,
7-8 svised Figure 7-7.
7-Ra Added page and revised 1
Figure 7-7.
7-8h Added page. Linda J. Dicken
7-11 Revised para. 7.9. MNov, 1, 2005

ISSUED: JULY 12, 1995

REVISED: NOVEMBER 1, 2005

REPORT: VB-1616
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PILOT'S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number mnd | Revised Deseription of Revisions Signature
Code Pages and Date
Rew, 22 vi-{ Added Rev, 22 1o L of R,

(PROZIO1O) 9-11

G129
thru
Q-142
Rev, 23 vi-I
(PROOOG1S) 4-25
A-1b
Rey. 24 vi-[
(PRIDOOORY (TR
0.143
i
0.154
Rev. 25 vi-l
(PR101013) 3-5
4-25
Rev. 20 vi-1

(FPR1102035) G-

9-155
thru
9-156

Added Page 1o Section 9 TOC,
Added Supplements 18 and 19

lo Section 9 TOC,

Added Supplements 18 and 19

o Section 9,

Added Rev, 23 10 L of R.
Revised Note i Para, 4,13,
Revised text in Para, 8.1

Added Rev, 24 o L of R.
Added Supplement 20 1o
Section 9 TOC,

Added Supplement 20 1o
Section 9.

Added Rev, 2510 L ol R,
Updated fooler.
Revised Note in Para. 4.13.

Added Rev, 20 w0 L ol R,
Added Supplement 21 (o
Secuon 9 T.0.C,

Added Supplement 21 1o
Secton 9,

Albert 1, Mill
Oct, 10, 2008

Albére I Mill
June 15, 2009

Albert 1. Mill

September 3, 2000

&ww

Albért 1. Mill

October 13, 2010

Y

" Albert J, Mill

February 5, 2011

REPORT: VB-1616
vi-f

ISSUED: JULY 12, 1945
REVISED: FEBRUARY 5, 2011
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PA-44-180, SEMINOLE

PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Description of Revisions Signature
Code Pages and Date
Rev. 27 i Updated copyright.
(PR110714) vi-g Added page.
Added Rev. 27 to L of R.
vi-h Added page.
vi-i Added page.
4-i Revised T of C..
4-7 Relocated text to page 4-8.
4-8 Added Note to para. 4.5c.
Added text from page 4-7.
Relocated text to page 4-9.
4-9 Added text from page 4-8.
Relocated text to page 4-10.
4-10 Added text from page 4-9.
Relocated text to page 4-11.
4-11 Added text from page 4-10.
Revised Para. 4.5d.
Relocated text to page 4-12.
4-12 Added text from page 4-11.
Revised Paragraphs 4.5d and
4.5e. Relocated text to page
4-13.
4-13 Added text from page 4-12.
Relocated text to page 4-14.
4-14 Added text from page 4-13.
24 Revised Para. 4.13.
Relocated text to page 4-25.
4-25 Added text from page 4-24.
Relocated Note to page 4-24.
4-27 Added text from page 4-28.
4-28 Relocated text to page 4-27.
Revised Paragraphs 4.13e and
4.15b.
4-29 Revised Para. 4.17.
4-41 Revised Para. 4.49.

Relocated text to page 4-42.

ISSUED: JULY 12, 1995

REVISED: JULY 14, 2011

REPORT: VB-1616
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PA-44-180, SEMINOLE

PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Description of Revisions Signature
Code Pages and Date
Rev. 27 4-42 Added text from page 4-41.
(Continued) 6-1 Revised T of C.

6-15 Deleted Para. 6.9.
6-16 Deleted Para. 6.9.
6-17 Deleted Figure 6-17.

7-5 Revised Para. 7.7. - /
7-18 Revised Note in Para. 7.15. '@W/

8-16  |Revised Para. 8.29. Albért J. Mill
10-3 Revised Para. 10.3. July 14, 2011
Rev. 28 i Updated copyright.
(PR120814) vi-h Added Rev. 28 to L of R.
vi-1 Deleted page.

9-ii Revised T of C.

9-155 | Revised Supplement 21.
9-156 | Revised Supplement 21.
9-157 | Added pages.

thru

9-186

9-187 | Added pages. ¢

thru Added Supplement 22. Wayne E. Gaulzetti

9-190 August 14, 2012
Rev. 29 vi-h Added Rev. 29 to L. of R.

(PR120829) 9-156 |Revised T of C.

9-157 Revised T of C.

9-162 Revised Para. 1.10.

9-171 Revised Para. 2.14.

9-172 Revised title for Para. 2.16.
9-180 | Added table from page 9-181.
9-181 Relocated table 1o page 9-180.
Revised Section 4.

9-182 | Revised Para. 4.1. ayne E. Gaulzett
9-189 | Revised Section 6. August 29, 2012
REPORT: VB-1616 ISSUED: JULY 12, 1995

vi-h REVISED: AUGUST 29, 2012



PA-44-180, SEMINOLE

PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont)

Revision FAA Approved
Number and | Revised Description of Revisions Signature
Code Pages and Date
Rev. 30 Vi-i Added page.
(PR121018) Added Rev. 30 to L of R.
Vi-j Added page.
4-39 Revised Para. 4.41.
9-1i Revised T of C.
9-155 | Revised Supplement 21.
9-156 |Revised Supplement 21.
9-158 | Renumbered pages.
thru
9-160
9-161 Changed previously approved
thru Supplement 21 to Supplement
9-190 |23 and added S/N effectivity. W
Renumbered pages.
9-191 Addcd page. Wayne E. Gaulzetti
9-192 | Added page. October 18, 2012

ISSUED: JULY 12, 1995
REVISED: OCTOBER 18, 2012

REPORT: VB-1616
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PA-44-180, SEMINOLE GENERAL
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SECTION 1
PA-44-180, SEMINOLE GENERAL

SECTION 1
GENERAL

1.1 INTRODUCTION

This Pilot's Operating Handbook is designed for maximum utilization as
an operating guide for the pilot. It includes the material required 1o be
furnished to the pilot by the Federal Aviation Regulations and additional
information provided by the manufacturer and constitutes the FAA Approved
Airplane Flight Manual,

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 s not intended 1o be a guide for
basic flight instruction or-a training manual and shouold not be used lor
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 Might. The pilot 1% also responsible for
remaining within the operating liitations as outhined by imstrument markings,
placards, and this handbook.

Although the arrangement of this handbook is intended to increase its in-
flight capabilities, it should not be vsed solely as an occasional operating
reference. The pilot should study the entire handbook to become familiar 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 1o present an instant reference to the section.
Provisions for expansion of the handbook have been made by the deliberate
omission of certain paragraph numbers, figure numbers, item numbers and
pages noted as being intentionally left blank.

ISSUED: JULY 12, 1995 REPORT: VE-1616
1-1



SECTION 1 _
GENERAL PA-44-180, SEMINOLE

1w -

Wing Area (sq. fi.) 183.8
Min. Turning Radius {ft.) 33.0
{lrom pival poind 1o wingtip)

LY 18—
il %
i B i
-ELL‘_"'—-—-.__ J-u . 1_. rn
— 1200 - -
%
-F 12T

THREE VIEW
Figure 1-1

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 1

PA-44-180, SEMINOLE GENERAL
1.3 ENGINE
(a) Number of Engines 2
{b) Engine Manufacturer Lycoming
(¢) Engine Model Number
Left (-360-A1HG
Right LO-360-A1H6
(d) Rated Horsepower | %0
(e} Rated Speed (rpm) 2700
(f) Bore(in.) 5125
() Stroke (in.) 4.375
(h) Displacement (cu. in.) 361
(1) Compression Ratio 8.5:1
(1)  Engine Type Four Cylinder, Direct
Drive, Horizontally
Opposed, Air Cooled
1.5 PROPELLER
(a) Number of Propellers 2
(b) Propeller Manufacturer Hartzell
(c) Blade Model
Lefl HC-C2Y(KR)-2CEUF/
FCT060A-2R
Right HC-C2Y(K.R)-2CLEUF/
FICTOO6A-2R
(d) Number of Blades 2
(e) Propeller Diameter (inches)
(1) Maximum T4
{2) Minimum T2
(M Propeller Type Constanl Speed,

ISSUED: JULY 12, 1995

Hydrauhically Actuated,
Full Feathering

REPORT: VE-1616
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SECTION 1

GENERAL PA-44-180, SEMINOLE
1.7 FUEL
AVGAS ONLY
(1) Fuel Capacity (U5, gal.) (1otal) 110
(b) Usable Fuel (U.S. pal.) (total) 108
(¢} Fuel
(1) Minimum Grade 100 Green or 10011 Blue
Aviation Grade
(2} Alternate Fuels Refer o latest revision of

Lycoming Service Instruction 1070,
excepl aleohol 1s not approved
lor use in this airplane.

1.% OIL
(a) nl Capacity (U.S. gi1s.) (per enging) ]
(b) Ol Specification Refer 1o latest revision

of Lycoming Service
Instruction 1014,
{c) il Viscosity per Average Ambient Temperature for Starting.

MIL-L-22851

Average Ambient MIL-L-60H2B Ashless Dispersant
Temperature SAE Grade SAE Grades
All Temperatures -- L SW-50 or 20W-50
Above 80°F 60 GO
Above 60°F 0 40 or 50
JOF 1o YOF 40 H)
U°F o TU°F 30 30, 40 or 20W-40
U°F to 90°F 20W50 20W50 or 15W350
Below I0°F 20 30 or 20W-30

When operating temperatures overlap indicated ranges, use the highter
grade oil.

NOTE
Refer to the latest issue of Lycoming Service

Instruction 1014 (Lubricating il Recom-
mendations) for further information.

REPORT: VB-1616 ISSUED: JULY 12, 1995
-4



SECTION 1
PA-44-180, SEMINOLE GENERAL

11T MAXIMUM WEIGHTS

(a) Maximum Ramp Weight (1b) 3816
(b) Maximum Takeofl Weight (1b) 3800
(¢) Maximum Landing Weight (1b) AR00
(d) Maximum Weights in Baggage

Compariment (Ib) 200

1.13 STANDARD AIRPLANE WEIGHTS
Refer to Figure 6-5 [or the Standard Empty Weight and the Useful Load.

1.15 BAGGAGE SPACE AND ENTRY DIMENSIONS

(a) Compartment Volume (cu. It.) 24
(b) Entry Dimensions (in.)
(1) Entry Width (1n.) 22
{2) Entry Height(in.) 20

L17 SPECIFIC LOADING

(a) Wing Loading (1bs. per sq, ft.) 21.1
(b) Power Loading (Ibs, per hp) 10.35
ISSUED: JULY 12, 1995 REPORT: VB-1al6
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PA-44-180, SEMINOLE

SECTION 1
GENERAL

L19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

The following definitions are of symbols, abbreviations and terminology
used throughout the handbook and those winch may be of added operational

significance to the pilol.

{a) General Aaspeed Terminology and Symbols

CAS

KCAS
G5

IAS

KIAS
TAS

KTAS

ISSUED: JULY 12, 1995

Cahbrated Asrspeed means the indicated
speed of an airplane, corrected for position
and instrument ervor, Cahibrated airspecd s
equal lo true airspeed in standard
almosphere al sea level.

Cahbrated Airspeed expressed in Knots.

Ground Speed 15 the speed of an airplane
relative to the ground,

Indicated Airspeed is the airspeed of an
airplane as shown on the airspeed indicator
when corrected for instrument error. [TAS
values published in this handbook assume
ZE0 INSrmment error,

Indicated Airspeed expressed in Knots.,

True Aurspeed is the airspeed of an airplane
relative to undisturbed air which is the CAS
correcied for-altitude, temperature and
compressibility,

True Airspeed expressed in Knots.
Mancuvering Speed 15 the maximum speed
at which -apphication of full available

agrodynamic control will not overstress the
airplane.

REPORT: VB-1616
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SECTION 1
GENERAL

PA-44-180, SEMINOLE

L19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

VFE

V1E

Yi.o

VMca

ViE

Vo

Vso

REPORT: VE-1616
I-8

Maximum Flap Extended Speed 15 the
highest speed permissible with wing flaps in
a prescnbed extended position,

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

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

Air Mimmum Control Speed 1s the mim
mum flight speed amt which the airplane is
directionally controllable as determined in
accordance with Federal Aviation Regu-
lations. Airplane certification conditions
include one engine becoming inoperative
and windmilling. not more than a 3P bank
towards the operative engine, takeofl power
on operative engine, landing gear up, flaps
in takeofl position, and most rearward C.G.

Never Exceed Speed is the speed limit that
may not be exceeded at any lime.

Maxrmum Structural Crmising Speed 15 the
speed that should not be exceeded except in
smaooth mr and then only with caution.

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

Stalling Speed or the minimum steady Might
speed al which the airplane 15 controllable in
the landing conliguration.

ISSUED: JULY 12, 1995



PA-44-180, SEMINOLE

SECTION 1
GENERAL

119 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

Vask

Vx

Yy

Intentiona] One Engine Inoperative Speed %
4 minimum speed sclected by the manu-
facturer for intentionally rendering oné
engine inoperative in flight for pilot training.

Best Angle-of-Climb Speed is the airspeed
which delivers the greatest gain of altitude 1n
the shortest possible horizontal distance.,

Best Rae-of-Climb Speed is the airspeed
which delivers the greatest gain in altinude in
the shortest possible time,

(b) Meteorological Terminology

[SA

CAT

Inclicated
Pressure Altitude

ISSUED: JULY 12, 1995

International Standard Atmosphere in
which:

(1) The air is a dry perfect gas;

(2) The temperature at sea level 15 157
Cenugrade (59° Fahrenhei);

(3) The pressure al sea level is 29,92
inches He (1013.2 mb)

(4) The temperature gradient from sea level
to the altitude at which the
temperature is -56.5°C (-69.7°F) is
-0.00198°C (-0.003564°F) per foo
and zero above that altitude,

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

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

REPORT: VB-161n
1-9



SECTION |
GENERAL

PA-44-180, SEMINOLE

1L.19 SYMBOLS, ABEREVIATIONS AND TERMINOLOGY (Continued)

()

(el)

(e}

Pressure Altitude

Station Pressore

Wind

Power Terminalogy

Takeoff Power

Maximum Con-
thinuows Power

Maximum Climb
Power

Maximmum Cruise

Power

Engine Instruments

EGT Gauge

Altnude measured from standard sea-level
pressure (29.92 in. Hg) by a pressure or
barometric altimeter. It is the indicated
pressure altitude corrected for position and
instrument error, In this handbook, altimeter
instrument érvors are assuimed 1o be réro.

Actual atmospheric pressure at Nield
elevation,

“The wind velocities recorded as variables
on the charts ol this handbook are 1o be
understood as the headwind or tallwind
components of the reported winds.

Maximum power permissible for takeoff.

Maximum power permissible continuously
during fhight.

Maximum power permissible during
climb.

Maximum power permissible during
Cruise,

Exhaust Gas Temperature Gauge

Airplane Performance and Flight Planning Terminology

Climb Gradiem

REPORT: VB-1616

1-10

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

ISSUED: JULY 12, 1995
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SECTION |
GENERAL

L19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

Demonstrated
Crosswind
Velocity

Accelerate-siop
Distance

Route Segment

The demonstrated crosswind velocity 15 the
velocity of the crosswind component for
which adequate control of the airplane
during takeoff and landing was actually
demonstrated during certification tests.

The distance required 1o accelerate an air-
plane to a specified speed and, assuming
failure of an engine at the instant that speed
15 attained; 1o bring the airplane 1o a stop.

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

() Weight and Balance Terminology

Relerence Datum

Station

Arm

M omeni

Center of Gravity
(C.G.)

ISSUED: JULY 12, 1995

An imaginary vertical plane Irom which all
horizonlal distances are measured for
balance purposcs.

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

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

The product of the weight of an item mult-
plied by its arm. (Moment divided by a
constant 15 used to simplify balance caleu-
lations by reducing the number of digits,)

The point at which an airplane would
balance if suspended. Its distance from the
reference datum 15 found by dividing the
total moment by the total weight of the
airplane.

REPORT: VB-1616
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SECTION |

GENERAL PA-44-180, SEMINOLE

L19 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY (Continued)

C.G. Arm

C.G. Limins

Lisable Fuel

Unusable Fuel

Standard Empty
Weight

Basic Empty

Weight
Payload
Useful Load

Maximum Ramp

Weiglht

Maximum

Takeofl Weight

Maximum
Landing Weight

Maximum Zero
Fuel Weight

REPORT: VB-1616

The arm obtained by adding the airplane’s
individual momenis and dividing the sum by
the wtal weight.

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

Fuel available for flight planning.

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

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

Standard
optional
equipment.

empty welight plus

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

Maximum weight approved for
ground

muneuver. (I includes weight of start, taxi
and rnin-up luel).

Maximum weight approved for the start of
the takeoll run.

Maximum weight approved for the landing
touchdown,

Maximum weight exclusive of usable fuel,

ISSUED: JULY 12, 1995
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SECTION 2
PA-44-180, SEMINOLE LIMITATIONS

SECTION 2
LIMITATIONS

2.1 GENERAL

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

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

2.3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

Never Exceed Speed (VRE) - Do not exceed
this speed in any operation. 202 194

Maximum Structural Cruising Speed
{Vro) - Do not exceed this speed except
in smooth air and then only with caution, 169 165

Design Maneuvering Speed (VA) - Do not

mitke full or abrupt control movements

above this speed,
At 3800 Ib Gross Weight 135 133
AL 2700 Ib Gross Weight 112 112

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

ISSUED: JULY 12, 1995 REPORT: VE-1616
2-1



SECTION 2
LIMITATIONS PA-44-180, SEMINOLE

2.3 AIRSPEED LIMITATIONS (Continued)
SPEED KIAS KCAS

Maximum Landing Gear Extended
Speed (VLE) -Do not exceed this speed
with landing gear extended. 1440 138

Maximum Landing Gear Extension
Speed (V00) - Do not exceed this epeed
when extending the landing gear. 140 138

Maximum Landing Gear Retraction
Speed (Vio) - Do not exceed this speed
when retracting the landing gear. 10 109

Maximum Flaps Extended Speed (VFE) -
Do not exceed this speed with the Maps
extended. 111 109

One Engine Inoperative Best Rate of
Climb Speed. BE )

Air Minimum Control Speed (VM) -

Lowest airspeed at which airplane is con-

trollable with one engine operating and no

flaps. Note: This is a stalled condition. i Hha

2.5 AIRSPEED INDICATOR MARKINGS

MARKING LAS

Red Radial Line (Never Exceed) 202 KTS
Yellow Arc

{(Caution Range - Smooth Air Only) 169 KTS 1o 202 KT5

Green Arc (Normal Operating Range) 57T KTS 1o 169 KTS

REPORT: VE-1616 ISSUED: JULY 12, 1995
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SECTION 2

PA-44-180, SEMINOLE LIMITATIONS
2.5 AIRSPEED INDICATOR MARRKINGS (Continued )
MARKING LAS

5§

White Arc (Flap Down)

Blue Radial Line

{One Engine Inoperative Best Rate of Climb Speed)

Red Radiaal Line

{One Engine Inoperative Air Minimum Control Speed)

POWER PLANT LIMITATIONS

{a)
(b)
(c)

(d)

(g)

(h)
(1)

Number of Engines

Engine Manulacturer

Engine Model No.

Leh

Right

Engine Operaung Limits

(1) Maximum Horsepower

(2) Maximum Rotation Speed (RPM)
{3) Maximum Manifold Pressure

(4) Maximum Cylinder Head Temperature
(5) Maximum Oil Temperature

£l Pressure

Minimum

Maximum

Fuel Pressure

Normal Operating Range {green arc)
Minimum (red line)

Maxamum (red ling)

Fuel (AVGAS ONLY)
(minimum grade)

Number of Propellers
Propeller Manufacturer

ISSUED: JULY 12, 1995

MBKISw0 111 KTS

88 KTS

56 K'T5

2

Lycoming

0-360-A1HO
LO-360-A1THG6

18{)

2700

Full Throttle
S00°F
245°F

25 PSl
115 Psl

(.5 P51 o 8 P51
0.5 P51
b PS5l

100 or 100LL
Aviation Grade

2

Hartzell

REPORT: VB-1616
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SECTION 2
LIMITATIONS

PA-44-180, SEMINOLE

2.7 POWER PLANT LIMITATIONS (Continued)

(0}

(k)

Propeller Hub and Blade Models
Left

Right
Propeller Diameter (inches)

Maximum
Minimum

HC-C2Y(K,R)}-2CEUF/
FCTOH0A-2R

HC-C2Y (K, R)-2CLEUF/
FICTHO6A-2R

74 IN.
T2 1IN,

29 POWER PLANT INSTRUMENT MARKINGS

(a)

(b)

(€)

(d)

(e)

Tachomieter
Green Arc (Normal Operating Range)
Red Line (Maximum)

Oil Tempernture
Green Are (Normal Operating Range)
Red Line { Maximum)

Oil Pressure

Green Are (Normal Clperating Range)
Yellow Arc (Camion Range) (Idle)
Yellow Arc (Warm Up, Taxi & T.0.)
Red Line (Minimum)

Red Line (Maximuom)

Fuel Pressure

Green Arc (Normal Operating Range)
Red Line (Minumum)

Reed Line (Maximum)

Cylinder Head Temperature
Green Arc (Normal Range)
Red Line (Maximum)

REPORT: VB-1616

2-4

500 1o 2700 RPM
2700 BRPM

T5°F 1o 245"F
245

55 PSI 1o 95 PSl
25 PSI 1o 55 PSI
95 P51 w 115 PS)
25 P5l
115 PSI

0.5 PSl 1o 8 PSI
(1.5 PS5l
8PSl

2O0°F 1o SIFF
SO0'F

ISSUED: JULY 12, 1995



SECTION 2
PA-44-180, SEMINOLE LIMITATIONS

211 WEIGHT LIMITS

(a) Maximum Ramp Weight J816 b
(b) Muaximum Takeofl Weight 3800 b
{c) Maximum Landing Weight SB00 b
(d) Maximum Weight in Baggage
Compartment 200 |b
NOTE

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

2,13 CENTER OF GRAVITY LIMITS

Weight Forward Limnt Rearward Limn
Pounds Inches Aft of Datum Inches Aft of Datum
2800 R4.0 093.0
3400) ®5.0 93.0
3800 80.0 93.0
NOTES

Straight line vaniation between points given.

The datum used is 78,4 inches ahead of the wing
leading edpe at wing station 106,

It 15 the responsibility of the airplane owner and
the pilot to ensure that the airplane 18 properly
loaded. See Section & (Weight and Balance) for
proper loading insiructions,
2,15 MANEUVER LIMITS
All imentional acrobatic manenvers (including spins) are prohibited. Avoid
abrupt mancuvers.
2.17 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum)

(1) Flaps Up IR0
{2) Flaps Down 206
(b) Negative Load Factor (Maximum) Mo inverted

maneuvers approved

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 2

LIMITATIONS PA-44-180, SEMINOLE

2.19 TYPES OF OPERATION

The air;:-hm-_t i% apprm-s.;d for the I'f_-rl]uwiug ::npe.r.u.liuns wilren n:quipp::d i

accordance with FAR 91 or FAR 135.

(a) Day V.ER.
{b) Night V.ER.
(¢) Day LER,
{d) Night LER.
(¢) Non lcing

2.21 FUEL LIMITATIONS

{a) Minimum Aviation Fuel Grade
1060

(b) Total Capacity
GAL.

{c] Unusable Fuel
GAL.
The unusable fuel for this airplane has
been determined as 1.0 gallon in each
nacelle in critical Dight atitdes.

(d) Usable Fuel
GAL.
The usable fuel in this airplane has
been determined as 54 gallons in each
nacelle or a total of 108 gallons.

213 MAXIMUM SEATING CONFIGURATION

The maximum seating capacity is 4 persons.

2.25 GYRO SUCTION LIMITS

1OOLL ar

110 LLS.

2 L5

s LS.

The operating limits for the suction system are 4.8 10 5.2 inches of

mercury for all operations as indicated by the gyro suction gauge,

REPORT: VB-1616 ISSUED: JULY 12, 1995
2-6 REVISED: JUNE 04, 1996



SECTHON 2
PA-34-180, SEMINOLE LIMITATIONS

.27 PLACARDS

In full view of the pilot:

The markings and placards installed in this airplane
contain operating limitations which must be complied
with when operating this airplane in the normal
category. Other operating limitations which must be
complied with when operating this airplane in this
category are contained in the airplane flight manual. No
acrobatic maneuvers, including spins, approved.

This aircraft approved for VER., LER., day and nigh
non-icing flight when equipped in accordance with FAR 91
or FAR 135,

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JUNE 04, 1996 27




SECTION 2
LIMITATIONS PA-44-180, SEMINOLE

2.27 PLACARDS (Continued}

In Tull view of the piiul:

CONE ENGINE INOPERATIVE
AIR MINIMUM CONTROL SPEED 56 KIAS

In full view of the pilot:
ONE ENGINE INOPERATIVE STALLS
NOT RECOMMENDED. CAN CAUSE 300
FI. LOSS OF ALTTTUDE AND 30" PITCH
ANGLE.

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.

Chn instrument panel in full view of the pilot:

Va 135 AT 3800 LB
(SEE P.OH.)
VLo 140 DN, 109 UP
VLE 140 MAX.
DEMO, X-WIND 17 KT5

In Tull view of the prlot and passengers: (S/N 4496014 and up)
MO SMOKING

REPORT: VB-1616 ISSUED: JULY 12, 1995
REVISED: NOYEMBER §, 2002
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SECTION 2
PA-44-180, SEMINOLE LIMITATIONS

2.27 PLACARDS (Continued)

On the landing gear warning mule swilch:

GEAR
WARN
MUTE

In full view of the pilot when the ofl cooler wintenization kit is installed:

CHL COOLER WINTERIZATION PLATE
TGO BE REMOVED WHEN AMBIENT
TEMPERATURE EXCEEDS 507T-

On storm window:
DO NOT OPEN ABOVE 129 KIAS

On the vertical window post between the hirst and second left sude
windows and close to the Emergency Exil release handle:

EMERGENCY EXIT
REMOVE COVER PANEL
PULL HANDLE FORWARD
PUSH WINDOW OUT

MNear emergency gear release:

EMERGENCY GEAR EXTENSION
PULL TO RELEASE. SEE AFM
BEFORE RE-ENGAGEMENT

Mear gear selector switch:

GEAR UP 1089 KIAS MAX.
IHOWN 140 KIAS MAKX.
ISSUED: JULY 12, 1995 REPORT: VB-1616

REVISLED: JUNE 15, 2001 2-9



SECTION 2
LIMITATIONS PA-44-180, SEMINOLE,

2.27 PLACARDS (Conlinued)

Adjacent to upper door laich:
ENGAGE LATCH BEFORE FLIGHT
On inside of baggage compartment door:
BAGGAGE MAX 200 LBS

Adjacent to [uel tank Hller caps:

AVGAS ONLY

~

100

REPORT: VB-1616 ISSUED: JULY 12, 1995
2-10 REVISED: JUNL 135, 2001
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SECTION 3
PA-44-180, SEMINOLE EMERGENCY PROCEDURES

SECTION 3
EMERGENCY PROCEDURES
A1 GENERAL

This section provides the recommended procedures for coping with
various emergency or critical sitvations. All of the emergency procedures
required by the FAA as well as those necessary for operation of the airplane, as
determined by its operating and design features, are presemted.

Emergency procedores associated with ophional systems and equipment
which require handbook supplements are presented 1in Section 9, Supplemenis,

This section is divided into two basic parts. The first part contains the
emergency procedures checklists. These checklists supply an immediate action
sequence to be tollowed during critical situations with litle emphasis on the
operation of the systems. The numbers located in parentheses after cach
checkhst heading indicate where the corresponding paragraph in the amplified
procedures can be found.

The second part of the section provides amplificd emergency procedures
cormesponding 1o the emergency procedures checklist lems, These amplified
emergency procedures contain additional information o provide the pilot with
a more complete deseription  of the proceduores so they may be more casily
understood. The numbers located in parentheses after each paragraph heading
nchicates the corresponding checklist paragraph,

Pilots must familianze themselves with the procedures given in this
section and must be prepared to take the appropriate action should any i
emergency situation anse. The procedures are offered as a course of action for
coping with the particular situation or condition described. They are not a
substituie for sound judgement and common sense.

Muost basic emergency provedures are a normal part of pilot tramning. The
information presented in this seetion 15 not intended 1o replace this training.
This information is intended (o provide a source of reference for the
procedures which are applicable to this airplane. The pilot should review
standard emergency procedures periodically 1o remain proficient in them.

ISSUED: JULY 12, 1995 REPORT; VB-1616
REVISED: JUNE 04, 1996 1.1



SECTION 3
EMERGENCY PROCEDURES PA-44-180, SEMINOLE

3.3 AIRSPEEDS FOR SAFE OPERATIONS

One engine INOPErative air minimum Conrol.......cow oo KIAS
One engine inoperative best rate of climb ... B8 KIAS
One engine inoperative best angle of elimb ..o 82 KIAS
Maneuvering {3800 Ib).......iiiininamaiinniiimiminmms i Lo BLAS
e e R SR R s i R B LA

A5 EMERGENCY PROCEDURES CHECKLIST
3.5a Engine Inoperative Procedures (3.9)

IDENTIEYING DEAD ENGINE AND VERIFYING POWER LOSS
(3.9a)

Loss of thrust.

Nose of alrcralt will yaw in direction of dead engine.

Rudder pedal force will be required in the direction away from the dead
engine 1o maintain straight Might,

ENGINE SECURING PROCEDURE (FEATHERING PROCEDURE)
(3.9h)

O e i N A b1 RETARD TO VERIFY
i b A A A B oY oy i FEATHER (950 RPM Min.)
R i et i e rresei b ek s vss i L L O
BB o] R S e e o e e ER R e RN 4 U LAk Py, 2 [ 3 1L 2]
Magneny Switehes i s s AR
2y T Ve e e R e sir e b A Pt S S e Rt & ol 3
FuEL Bl O i G e T e e s e e A
Blectienl Tosd i annsinismiiivamana TR LLICE
CROSSEEBH. i it i amsss s el RECHIRED

REPORT: VE-1616 ISSUED: JULY 12, 1995
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SECTION 3
PA-d44-180, SEMINOLE EMERGENCY PROCEDURES

A.5a Engine Inoperative Procedures (Continued)

ENGINE FAILURE DURING TAKEOFF (SPEED BELOW 75 KIAS
OR GEAR DOWN) (3.9¢)

TRIOIIBS......c.cenrrmsesssrrmrrrsesnssarressssmsernsarpsransmasmensen IMMEDIATELY CLOSE

Brakes (or land and brake)......cccvvvniincicccncncecvenn  AS REQUIRED
Stop strarght ahead

IF insufficient ronway remzins for a complete stop:

MK UECS . cceesmrnensrmsnsssesrennrsssssrassssnsrssassranies s nsssssnana s saens JDLE CUTOFF
Magnelo SWIHEHES. ..o s s s s LOFF
Battery Master ‘-iwm..h R ——— OFF

Maintain directional Lunlml maneuvering to .wmd Hh-ﬁ.i acles tt' NECCsSAry.

ENGINE FAILURE DURING TAKEOFF (SPEED ABOVE 75 KIAS)
(3.9d)

IF sufficient runway remains for a complete stop:

Dhirectional Contnal ......coveiimsmsimsmmsmmsnms s MAINTAIN

R I e s e st R e L s st Eliet B l"’u"lMEﬁlA I'I"I Y CLOSE

Land strmght ahead

BUrKES covonnnisssrsrmssnsrssmsnmssmsssssssnessnssssssssssssansranmnessensnssninsn i REQUIRED
ISSUED: JULY 12, 1995 REPORT: VB-1616

13



SECTION 3
EMERGENCY PROCEDURES PA-44-180, SEMINOLE

A5a Engine Inoperative Procedures (Continued)

ENGINE FAILURE DURING TAKEOFF (SPEED ABOVE 75 KIAS)
(3.9d) (Continued)

If gear is in transit or up and the decision is made to continue:

WARNING

In many combinations of aircralt weight,
configuration, ambient conditions and speed,
negative climb performance may result. Refer 1o
Climb Performance chart- One Engine Operating
- Gear Up, Figure 5-19,

MExIre COnrols s Sl U FULL FORWARD
Propeller controls........ooemmimmsmsess s s FULL FORWARD
Throtthe COMIONE ..o s rssnsesesrrsss FULL FORWARD
P HUEE s vrmsessissrmsnsssnssasssrssassansspinapssnsssssintsis e —— JULL UP
Landing Gear SEleCIor. ... ssrermsssssesssssssrssssessssssss CHECK UP
INOPerative Engineg. .........coeecvmmesmmmimssssssssssssssens JDENTIFY and VERIFY
Throtthe (Tnop, EngIne)......ommmmemmmeesmsssssmsrsssssssssssssssssmssssssssssssss CLOSE
Propeller (Inop. Enging) ... msmsssssssssss JFEATHER
Mixture (Inop, ENZINED oo isinsrssssssssssssssssssmssnsssssss IDLE CUT-OFF
Estabhsh Bank ..o, 2710 37INTO OPERATIVE ENGINE

Chmb Speed ..o s sy B8 KIAS

THUD o rsssnesesnnssnmscmssnsssassnssssseenssnsress s ADTUST TC 2% 10 37 BANK
TOWARD OPERATIVE ENGINE

WITH APPROXIMATELY 1/2

BALL SLIP INDICATED ON

THE TURN AND BANK INDICATOR

Cowl Flap (Inop. Enging)......ccvmmmmmmmmmmnommssen s O LB E
Alternator Switch (Inop. ERZINe) .o OFF
Magneto Switches (Inop, Enging) ... OFF
Electric Fuel Pump (Inop. Ellj_.jlll.} NS URUU N RSO | |
Fuel Selector (Inop., Engine).... ——— RSRPIRMNRRN. (/| 2. .

Land as soon as practical at :m. nearest Hmumh. mrpmi

REPORT: VB-1616 ISSUED: JULY 12, 1995
A4 REVISED: AUGUST 1, 2002



SECTION 3
PA-44-180, SEMINOLE EMERGENUY PROCEDURES

A5a Engine Inoperative Procedures (Continued)

ENGINE FAILURE DURING CLIMB (3.9¢)

BUPBDOBRG Gt e s L A MAINTAIN 88 KIAS
ENCECHONAL COMMON i i i i o i il MAINTAIN
Power... Mﬂ?‘i LUN FINUOUS

llmpcm!wc hnnme IIJ'I:NJ,II Y and VERIFY

Inoperative I:ngm::,,,.,-..,..-.,.-,.,....-..,,..,.........,....,...............{.‘ﬂmnlete Engine

Securing Procedure

T i i nseiismiaicssnad s T TO 2% 103" BANK

TOWARD OPERATIVE ENGINE

WITH APPROXIMATELY 172

BALL SLIP INDICATED ON

THE TURN AND BANK INDICATOR

Cowl Flap (Operative Engine).........cocnsimnnmniniininc AS REQUIRED
L.and as soon as practical at the nearest suitable airport.

ENGINE FAILURE DURING FLIGHT (SPEED BELOW Vmca) (3.91)

BRURIEE o ovvsaimmasiamsossemsppsisontssnssnt snsssnsssasanbraisossorsasns b8 b Ral SRIILITNG L LAYY
TRIGUIES ..oviiiianiminsiirnssmssiinssssssssassnsssnsnsssssnsnsss e AR TO STOP TURN
Pitch Attitede ... ccmnnsinsmsnene s LOWER NOSE TO ACCELERATE
ABOVE Vuca (56 KIAS)

Operative Engine......comoeiinna - INCREASE POWER AS AIRSPEED
INCREASES ABOVE VMea (56 KIAS)

If altitude permits, a restart may be attempted,

IT restart fails or if altitude does not permit restart:

Inoperative Engine. i sannaia SECURE
PRI i e e e MJJUH H.‘r 27 1 3° BANK

I{JK‘thD OPERATIVE ENGINE

WITH APPROXIMATELY 172

BALL SLIP INDICATED ON

THE TURN AND BANK INDICATOR

Cowl Flap (Operative Engine)......cco e AS REQUIRED

ISSUED: JULY 12, 1995 REPORT: VI3-1616
REVISED: OCTOBER 13, 2010 3-5



SECTION 3
EMERGENCY PROCEDURES PA-44-180, SEMINOLE

350 Engine Inoperative Procedures (Continued)

ENGINE FAILURE DURING FLIGHT (SPEED ABOVE VMmca)
(3.9g)

Inoperative Engine.........covcennveernnnnnn LADENTIFY
Operative Engine..........covemmeenss :'&[J.IU‘H P{JW El-.". N's REQUIRED
Airspeed .|"-'|. FTAIN AND MAINTAIN

AT LEAST 88 KIAS

Before securing inop, engine;

B FOEL PRIE. i cnnisimaaniiimn st iasa il
Fuel Quantity ... S e S A e PR e A e e ety i L
(hl Pressure Imd TLnlpLFJlurL. PR e S e 4 |5 M
Magneto Swilches .. 41'L"HF..{'K.

If engine does not start, complete Engine Securing Procedure,

Power (OPerative ENZINe) v A8 REQUIRED
Fuel Quantity (Operative Engine Tank) ..o nSUFFICIENT
Electric Fuel Pump {(Operative F.lll..in-'..} ..AS REQUIRED

Cowl Hﬂp {U[.H:rulm. I:.Ilj:.I.IH.:I A5 REQUIRED

Trnm.. ﬁ.DJLT‘iT ']'i'.'.'l 27 w1 3" BANK

THW.-'\ R OPERATIVE ENGINE

WITH APPROXIMATELY 1/2

BALL SLIP INDICATED ON

THE TURN AND BANK INDICATOR

Electrical Load ......cimnniininsssnnnnnn DECREASE TO MIN. REQUIRED
Land as soon as practical at the nearest suitable airport,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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PA-44-180, SEMINOLE EMERGENCY PROCEDURES

A.5a Engine Ineperative Procedures (Continued)

ONE ENGINE INOPERATIVE LANDING (3.9h)
Inoperative Enging.. ... ENGINE SECURING PROCEDURE

COMPLETE
Seal Belta/Harnesses. . ..o mssssmmmssssmsisnnsunsssmsisnsn G L
Fuel Selector I[El'pt.rmm an1m] UL OPENIRO N 1 |,
Mixture (Operative Engine) ... HJLL RICH
Propeller Control (Operative Enym] suensnnssinmssnieh ke FRIROWARD
Electric Fuel Pump (Operative I:ng_md.} N
Cowl Flap (Operative l-nglm.} ﬂ.':-r HLQUERL]J
Altitude & Arspeed. ... i VA L INORMAL
APPROACH

When Landing is Assured;
Landing Gear . HPDOWN
Wing Flaps... 2 25"’{ m:l Nowch)
Final ﬁpprﬂach ‘ipeui LH00 KIAS
PO it e et RE IARI] E-l J::rWL"r’ AND
FLARE AIRPLANE
5oL ¢ SRR e R ot TR LLAS POWER IS REDUCED

{AIH]‘LANL W ILL YAW IN DIRECTION
OF OPERATIVE ENGINE)

WARNING

Under many conditions of loading and density
altitude o go-around may be impossible and n
any event the sudden application of power during
one enging inoperative operation makes control
of the airplane more difficult.

NOTE

A one engine inoperative go-around should be
avolded if at all possible,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 3
EMERGENCY PROCEDURES PA-44-180, SEMINOLE

3.5 Engine Inoperative Procedures (Continued)

ONE ENGINE INOPERATIVE GO-ARQOUND (Should be avoided if
at all possible) (3.9§)

BB e s LHORWARD
Propeller.......ieiin h dasih SFORWARD
Throttle. eereiness bMUUI III.":r hD‘u‘ANLL 1‘0 lﬂ.i{LUII POWER
T"hpﬁ SRETRACT SLOWLY
Landing Gear.......... llL[RAL"& t:"nl ILl{ PUbII]‘v’L{.LIMB ACHIEVED)
F e A KL PR T s ey Rl BEKIAS
TR s ich b vt st e b P A e e e s b ADIUST TO 2%10 3° BANK

TOWARD OPERATIVE ENGINE

WITH APPROXIMATELY 1/2

BALL SLIP INDICATED ON

THE TURN AND BANK INDICATOR

Cowl Flap (Operating ENRINE). ..o reormsmini pssaarssssissassrerssss AS REQUIRED

3.5b Air Starting Procedure (3.11)

UNFEATHERING PROCEDURE/ UNFEATHERING ACCU-
MULATOR FUNCTIONING (3.11a)

NOTE

With the propeller unfeathering system installed,
the propeller will usually windmill astomatically
when the propeller control is moved forward.

Fuel Selector {Inoperative Engine) ... i ON
Magneto Switches (Inoperative Engine) ..o . ON
Electric Fuel Pump (Inoperative Ln;_zumj -ON
B D i e i e e s H.]LL RICH
I i e e A e R N e e ] Dpu..n 1/4 inch
REPORT: VB-16i6 ISSUED: JULY 12, 1995
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SECTION 3
PA-44-180, SEMINOLE EMERGENCY PROCEDURES

3.5b Air Starting Procedure (3,11) {Continued )

Prop Control ... ssersasesss FULL FORWARD

THUOMIG o.ocveirsnrsmssssrassssnsssssses sssnssrsssaspossssnssnnsssssasnsrasssssss Reduce power until

CRZING 15 Warm

AUIETTIIEON v reisnsrmsssssssssnssns srsssnssssssns passssssnsbessssasnssusssnssns basben passsssbabrsbosss ON
NOTE

Starter assist is required if the propeller is not
windmilling freely within 5-7 seconds after the
propeller control has been moved forward.

When propeller unfeathering occurs, 1t may be
necessary to retard the prop control slightly so as
to not overspeed the prop.

UNFEATHERING PROCEDURE/ STARTER ASSISTED (3.11h)

Fuel Sslecior (Inoperative Bnging) ... i i, ON
Magneto Switches (Inoperative Engine) ... i, ON
Electric Fuel Pamp (Inoperative Engine)............. im0 ON
THOOHIE i iianimea it 4 wo  fRll Strokes and

then open 1/4 inch
Prop Contol ... FORWARD TO CRUISE
BUAIIET . smssrsassnssrsensssmssarsassissrnsssnrisELVGAGE UNTIL PROP WINDMILLS
Throttle ......civicirinnnssinssnsrsnsnnsnnss REDUCE POWER until engine is warim

If engine does not start, prime as requived.
E T 0 e e s A T e G S e e oo, 2|

ISSUED: JULY 12, 1995 REPORT: VB-1616
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EMERGENCY PROCEDURES PA-44-180, SEMINOLE

1.5¢ Engine Roughness (3.13)
NOTE

Partial carburetor heat may be worse than no heat
at all, since it may melt pant of the ice which will
refrecze in the intake system, Therefore, when
using carburctor heat always use full heat; and,
when ice is removed, return the contral to the full
cold position,

G DRl BB s
If roughness continues alter one minute:

Carhinrelor BUeaAL oo prsisinei suoi o s s oo AT
MG i ninaiiiiiimiiesiias ADIUST for MAXIMUM

SMOOTHNESS
Bleatric: Foel Pomp s ittt

Enpine REeS i il it HBIGE
et SWIIChES i it s STHRCK

If operation is satisfactory on either magneto, continue on that magneto at
reduced power and full RICH mixture 1o first airport.

3.5d Engine Overheat (3.15)

BB iR R e I LA S
(IF alutude permits)

3.5¢ Loss of Oil Pressure (3.17)

Ol Prossure GAREE .o vsssssssssesssssssss sarass e sasas saassevas VERIFY LOSS &
ENGINE AFFECTED

BNBINE «.ocvviiiranssmsnrsssmmsrpmemmssssrsnprssssmmsssssissmmrs G U R G per Engine
Securing Procedure

REPORT: VE-1616 IS5UED: JULY 12, 1995
S=11



SECTION 3
PA-44-130, SEMINOLE EMERGENCY PROCEDURES

3.51 Engine Fire (3.19)
ENGINE FIRE DURING START (3.19a)

IT engine has not started:

L T v oS s B e B IDLE CUT-OFF
R s S R A e R i FULL OPEN
R i S T s s CONTINUE 1o Crank Engine

If engine has already started and is running, continue operating (o try
pulling the fire into the engine.

IT fire continues:

R L B LT L PO OFF
R ] ORI v sttt S NN A A A YN B R e OFF
AV XM ES s assnarenmnranarns KN A A A AR A R R IDLE CUT-OFF
THROUEES. o vcosivaesissss i inssssssan vmsss s emsns s mssssss sms v rmsnssssnsesnnrnsssnarnsssss FULL OPEN
Bxtesnial i BEXUnERi BN . icssrstriammssrsbmissmmsrssmiamsanmiamnimis o— USE
PTEEN T ETIN e A A A B A TP TS S AT TR EVACUATE
NOTES
If fire continues, shut down both engines and
evacuate,

If fire 15 on the ground, it may be possible (o taxi
away.

ENGINE FIRE IN FLIGHT (3.19b)

Fuel Selector (Affected Engine) c.iuiibmnwisinmvaiinmmmsnmisn PR
ThretilefAftected Brpime). sl i IDLE
Propeller (Alfecled Enginey ... imivmsiimmssess s B0 HER
Mixture {Aflected EnpIne) .......ciimmiisimmma il DELE CUT-OFF

Cowl Flap (Alfected Engine )i .. i i EJH:H[
Affected Engine.......icvvieicismnmsemsmssisnsnn s COMPLETE Engine Securing

Procedure
If fire persists:

AUSPERL ..o rrmsrm e semrrsssmnrms s s snssssnssssssess e AV e RS E TR @LEMPE 1O
blow out fire

Land as soon as possible at the nearest suitable airport,

ISSUED: JULY 12, 1995 REPORT: VE-1616
REYISED: APRIL 25, 2005 3-11



SECTION 3
EMERGENCY PROCEDURES PA-44-180, SEMINOLE

3.5p Electrical Fire (321)

Flashlight (at might) ....oocoviinnns S el R e P TR LOCATE
Battery Master ..o e i IR TR A s T OFF
Alternator Switches ... e R T OFF
Al R el RS iy i i inin b s b be b R PP S LOFF
BRIl B i iiind i visinnisnievnt ban b s e P LFF
O ot LU S am) bt oy e U s P CLOSED (To avoid draf1s)
I T i e T e P e i OFF

If fire persists, locate and, il practical, extinguish with portable fire
extinguisher located on the consale just aft of the 2 front seats.

Bus Tie Circuil Breakers
Both Man Bos il ks
Nom-esSenlinl s i e ATk
AVIONICS BUS # § .. hiinbniniiinaimiaitrsimstavssmimnt b
AVIONISS BHS B 2. iiimiamaitimisiisraiimmio i Wlabs
L AEITIOR o o e e e e e
LN [T ] L BT L LS CA VR S R RS st oy et 1 | | [P [F

All Muin Bus Circull Breakers ..o o Ll

All Avionics Bus Circuit Breakers. ... nimiiismssiisminiiassisesics b o Ll

NOTE
At this point, the pilot must decide if the Might
can be safely continued without electrical power.
Il 50, land at the nearest airport and have the
electrical system repaired.

If electrical power is required for safe continuation of flight, proceed
as follows:

WARNING

The following procedure may reenergize the
laulty system. Heset the circuit breakers one at a
time. Allow a short time period between the
resetiing of each breaker. If the faulty system iy
reinstated, its corresponding circuit breaker must
he immediately pulled.

REPORT: VB-1616 ISSUED: JULY 12, 1995
3-12 REVISED: APRIL 25, 2005
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PA-44-180, SEMINOLE EMERGENCY PROCEDURES

A.5e Electrical Fire (3.21) {Continued)
MOTE

Refer to Power Distribution paragraph on page 7-
22 and Figure 7-23 on page 7-23 for electrical
power distnibution information.

One (1) Main Bus Tie Circuit Breaker IN
Battery Master... A AR b g SRR N R
L.or k. .ﬁ.ltemdtnr C:rﬂ. it Brcnlr.cr PSSR ONEPTUNCCS NPT UOPRU SRR

NOTE

Select the apphicable Alternator Field circunt
breaker and alternator switch corresponding to
the Alternator circuit breaker pressed in.

Alternator Field Circuit Breaker......aiiivinmiininiimmibemimmmnsa N
Alternator Swilch. it i O
Man Bus Cwrcunl Breakers
BHlectng LR ROMElOr e st N
Avionics Bun R i iR i N
Aonemes B sanisiissGam R s s T
Radio: Master Swibch aiisanismnimniiGuinaeismmmimaivaON
By T e e R e S L A P el | |
B i e e e R E S [
ommam s e e e T
Nav #] . i AN
BB o b S e A et s DPEN {Whr:n it is w:'ermmu:ﬂ that
fire is completely extinguished)
Land as soon as practical.

WARNING

The landing gear must be lowered vsing the
cmergency extension procedure,

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JUNE 04, 1996 3-13
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3.5h Fuel Management During One Engine Inoperative Operation (3.23)
CRUISING (3.23a)

When using fuel from tank on the same side as the operating engine:

Fuel Selector (Operative ERIneY. ..c...iciamiiomamimsmssssistsssinsmmssissa I
Fuel Selector (Inoperative Bngine).. ... i PD
Elecirie Pucl POmMPE. . ompimmssiimisissmisiaismnyisamssesirsmsis s s hd F L
(excepl in case ol engine driven pump
failure when electric fuel pump on
operating engine side must be used)

When vsing fuel from tank on the side opposite the operating engine:
Fuel Selector (Operative ENZINe) ..o rveiismmsssmmmmsssenn o ROSSFEED
Fuel Selector (Inoperalive EngINe).....ccvmimmmsissassssmssrssssissssnssissssssisadd P
Elaotric Foel PUMPS miinnniaminsminasssmis o BP
(except in case of engine driven pump
failure, electric fuel pump on operating
engine side must be used)

NUTE
Use crossfeed in level cruise flight only.

LANDING (3.23b)

Fuel Selector (Opormtive EOZINE) i siiiomsbisihissaissinssssissssssiiiasnss ON
Fuel Sclecior (Inoperative BRgINe). ..o s ipssissiins OFF

351 Engine Driven Fuel Pomp Failure (3.25)
Electre Tuel pump (Alectad Engine) ..o AN

A5) Landing Gear Unsafe Warnings (3.27)

Red light indicates gear intransil.

Recycle gear if indication continues.

Light will illuminate and gear horn sounds when the gear 15 not down and
locked if throttles are at low settings or wing flaps are in second or third
notch position.

REPORT: VB-1616 ISSUED: JULY 12, 1995
3-14



SECTION 3
PA-44-180, SEMINOLE EMERGENCY PROCEDURES

3.5k Landing Gear Malfunctions (3.29)
MANUAL EXTENSION OF LANDING GEAR

Cheek following before extending gear manually:

Navigation Lights (DRYHIMEY ..o ianervis isssiareriin eisimsiras sk I E
o
Day/Night Dimmer Switch (Daytime).......cco s DAY

B e[ ] o O | 0 .| ., i 4
1 et L e T T 1 R 4 | o
F |13 70 L] U PO s USRI 11 . | 5 F; .3

To extend, proceed as follows:

AIEPoee] e e R S REDUCE { 1K)} KIAS max.)
Gear Selechor oo eunsninniiasisiaibnmnasmmanptinaR DEIWH

LOCKED position
Emerg Ciear Extend Knob.nsasannmanmnaimmimms PULL
INCINCROr Balis s e e A
Leave emergency gear extension I:m:h oul.

A.5m Gyro Suction Failures (3.31)

VACuum annunciator aminmied. e e seresesessnras CHECK SLICTION &
FAILURE SIDE

If Suction Gange indicates below 4.5 in, Hg,

P i b s s A e ANCREASE 1o 270()
BRI A T S B S e A DESCEND 1o maintain

4.5 1in. Hg.
Use electric turn indicator and other basie flight imstruments 10 momitor
Directional Indicator and Attitude Indicator performance.

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: NOVEMBER 1, 2001 J-15
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EMERGENCY PROCEDURES PA-44-180, SEMINOLLE

3.5n Electrical Failures (3.33)

SINGLE ALTERNATOR FAILURE (Zerve Amps or ALTernator
Inop. Light lHluminated - Annunciator Panel). (3.33a)

NOTLE
Anylime total tic bus voltage is below approx-

imately 12.5 Vde, the LO BUS voltage annun-
ciator will illuminate.

1 T T e S SR L e R CHECK AMMETERS
Electrical Load (If LO BUS voliage
annunciator fHluminated).......ccosermarsrenmsisnn REDUCE uvntil total load

is LESS THAN 60 amps
& low bus volinge
annunciator EXTINGUISHED

Fadled - ALTR BWlteh . i I RE
Failed ALTR circuit breaker..............cccviceiccinnnnien JCHEC K and RESET

AS REQUIRED
Failed ALTR Switch (Alter OFF at least | second ). (M

If power not restored:

) AT T B Ol v iin it s i e s e A i s OFF
TR sk v b e B A R et MONITOR and MAINTAIN
BELOW 60 AMPS

One alternator will supply sufficient corrent for minimum required
avionics and cockpit hghting. Under no circumstances may the total
electrical load exceed 60 amps. The cabin recirculation blowers, and
position, strobe, and landing lights should not be used unless absolutely
NECessary.
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A.5n Electrical Failures (3.33) (Continued)

DUAL ALTERNATOR FAILURE (Zero Amps Both Ammeters or
Alternator Inop. Light INuminated - Annunciator Panel). (3.33b)

NOTE

Anytime total tie bus vollage is below approx-
imately 12.5 Vdc, the LO BUS voltage annun-
clator will illuminate.

Verify fallore . o CJCHECK AMMETERS
Electrical Load.............o i iiicciiiie G REDUCE 10 MINIMUR
REQUIRED FOR SAFE FLIGHT

ANEINALOE SWIICIIES oiiiviarisviireissaranrss s sssssbsesatatss wAJFF
Alternator Cirouil Breakers o iaiesviimin f.HII.H. m‘:r.i Rf;i-.cl-' I
AS REQUIRED

Alternator Switches (One at a tme
nfter OFF at least 1 SeCOMT) ..ovvieisessommsnssin snesssrnessmmesenssssirarassssss g N

If omly one alternator resets:

Uperating ARernator SWHEH ..o isirismmismamarssssssesiesma Iy
Failed Alternator Switch....cce e verevenes .LIFF
Bleciricnl Load ....covoiimmonia MMH lhIH LI:Eb :hnn 151] .-‘\M PS
nmm-:te:MUNII"DH

If neither alternator resets:

Both Alternator Switches... +UFF
Conunue fhght with n:«;lumd '.‘lLE[TILﬂI Imd on bml.f.-r;.r puwer unlv

NOTE

LO BUS voltage annunciator will also be
illuminated.

Land as soon as practical, Anticipate complete electrical failure. Duration
of battery power available will be dependent on electrical load and battery
condition prior to tatlure.

ISSUED: JULY 12, 1995 REPORT: VEB-1616
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J.5n Electrical Failures (3.33) ( Continued)
WARNING

Compass error may exceed 10 degrees with both
allermators inoperative,

NOTE

If the battery 15 depleted, the landing pear musi
he lowered using the emergency gear exiension
procedure, The gear position hghts will be
inoperative.

350 Spin Recovery (Intentional Spins Prohibited) (3.35)
NOTE
Federnl Aviation Administration Regulations do
not require spin demonstration of multi-engine
arrplances; spin lests have not been conducted.
The recovery lechmigue presented is based on the
best avatlable inlormaton,

BT SRR o = o 1 04 e O T {1
RUAAOT o vieiiiiincinnnsissmsssssmssrrassssessssmsssrsassensesnssmssnsrnannsss P LLOFPOSITE TO
DIRECTION OF SPIN

(00T Ly [T 4T DT —) | 5 | 5 00 A b
Budder ......ooeiiiieinccsiresinrassssmnmssassiisemsssssnsnenreass e INEL) L RALLEE when

rotation stops
Control Wheel ... carerenrms st MOCI TH BACK PRESSURE

to recover from dive

REPORT: VB-1616 ISSUED: JULY 12, 1995
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A5p Open Door (Entry door only) (3.37)

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

To close the door in Might:

Alrspeed ciiGniiananiininisiainRnEnrns s on o B BIAS:
e b s T s e e e ) CLOSE
o R O £ o i s L R s e e OPEMN
If Top Lateh is Open ...iinannniiini. SRS MIEAE i e o LTS LATCH
I Sade Lanch s Open c.iiiianasiiis PULL on armrest WHILLE

MOVING LATCH HANDLE
1o latehed [n'::-:llinn

If Both Latches-ave Openi il LATCH SIDE latch
THEN TOP latch

1.5q Propelier Overspeed (3.39)

Throttle (AREched BRgIEY i i RETARD
il pressure (Affected Engine).......ccoviivniniiins " .CHECK
Prop control (Affected Engine)......ccoccovvivciimiiiinns !' LJLL DI:-.I." RFA‘%L RPM

THEMN 5ET 1l any

conirol available

Airspeed. ... REDUCE
Throttle mlmr:md Lngmc} .-f".E:-. RFQUIRED to remain
below 2700 rpm

1.5r Emergency Exit (3.41)

THErMOPIASTE COVET . oviurinviricrieisimeas s sesensesstentses e easbsssescrenens REMOVE
Emergency Exit Handle.......c..oovviminresseminssnnssssssnsssses s PULL FORWARD
WIHOW....oavrverearmsimsssssnsmerrssessenmnssesesssssssnsaseasesnssnsssensesnesnssnesnesee F I H OIUT

ISSUED: JULY 12, 1995 REPORT: VE-1616
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AT AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

The following paragraphs are presented 1o supply additional information
for the purpose of providing the pilot with a more complete understanding of
the recommended course of action and probable cause of an emergency
stluation.

3.9 ENGINE INOFPERATIVE PROCEDURES (3.5)
3.9a lIdentifyving Dead Engine and Verifving Power Loss (3.5a)

If it is suspected that an engine has lost power, the faulty engine must be
wentified, and its power loss venfied. Rudder pressure required 10 maintain
directional control will be on the side of the operative engine - in short, A
DEAD FOOT INDICATES A DEAD ENGINE. Engine gauges like EGT and
oil pressure may help confirm the dead engine.

3.9h Engine Securing Procedure (Feathering Procedure) (3.5a)

The engine securing procedure should always be accomplished in &
sequential order according (o the nature of the engine failure.

Begin the securing procedure by moving the throttle of the inoperative
engine towards IDLE. If no ¢hanges are noted, the correct identification of the
dead cngin-.: 15 confumed, Move the pmp::Tlcr control 1o FEATHER {i'u]l:.- alt)
before the propeller speed drops below 950 RPM. The propellers can be
feathered only while the engine is rotating above 950 RPM, Loss of centrifugal
force due 1o slowing rpm will sctuate a stop pin that keeps the propeller from
feathering each time the engine is stopped on the ground. One enging
inoperative performance will decrease significantly if the propeller of the
inoperative enging 15 nol feathered,

The inoperative engine's mixture control should be moved fully aft to the
IDLE CUTOFF position. Close 1ts cowl flap to reduce drag. Turn off the
alternator switch, magneto switches and the electric fuel pump, move the
inoperative enging’s fuel selector to the off position. Complete the procedure by
reducing the electrical load and considering the use of the fuel crossfeed if the
fuel quantity diclates,

NOTE

When an engine is [eathered, the OIL, gyro
VACuom air, and ALTernator annunciator
warning hights will remain iluminated.

ISSUED: JULY 12, 1995 REPORT: VEB-1616
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J.9¢ Engine Failure During TakeolT (Speed Below 75 KIAS or Gear
Down) (3.5a)

Determination of runway length, single engine climb rate, and
nccelerate/stop distance will aid in determining the best course of action in the
event of an engine failure during takeofl. If engine failure occurs during the
takeoft roll, the takeoff MUST be aborted. If failure oceurs afier liftoff but
before 75 KIAS i1s achieved or before the gear is retracted, the takeoff should
also be aborted. Immediately close the throtiles, land if airborne, apply brakes
as required and stop straight ahead.

If an engine failure occurs below 75 KIAS and there is not adequate
runway remaining for landing, deceleration and stop, immediately retard the
mixture levers fully aft. Move the fuel selectors o the off position. Turn off the
magneto swilches followed by the master swiich.

During these procedures maintain directional control and 1f necessary,
maneuver o avoid obstacles,

3.9 Engine Failure During Takeoff (Speed Above 75 KIAS) (3.5a)

If engine failure oceurs after Liftoll with the gear still down and 75 KIAS
has been attained the course of action (0 be taken will depend on the runway
remaining and aircraft configuration. Also the pilot’s decision must be based
on & personal judgement, taking into consideration such laclors as obstacles,
the type of terrain beyond the runway, altitude and temperature, weight and
londing, weather, airplane condition, and the pilot's own proficiency and
capability,

WARNING

In many combinations of aircraft weight,
configuration, ambient conditions and speed,
negative chimb performance may result. Refer 1o
Climb Performance -One Engine Operating
chart in Section 5.

IT adequate runway remains, maintain heading. Close both throttles
immediately, land if airborne, apply brakes as required and stop straight ahead,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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3.9d Engine Failure During Takeoff (Speed Above 75 KIAS) (3.5a)
(Continued)

If the runway remaining 15 inadequate for stopping or the gear is m-transil
or up, the mlot must decide whether 1o abort or 1o continue the takeoff and
climb on a single engine,

If a decision is made to continue the takeoff, the airplane will tend 1o wrn
m the direction of the inoperative engine, since one engine will be inoperative
and the other will be at maximum power, Rudder pressure force on the side of
the operative engine will be necessary 1o maintain directuonal control.

Verify the mixture, propeller and throttle controls are lully forward,
Kemember, keep in mind that the One Engine Inoperative Air Minimum
Control speed (VMCA) is 56 KIAS and the One Engine Inoperutive Best Rate of
Climb speed (VYSE) is 88 KIAS. Verily that the faps and landing gear are up.

Once the fanlty engine ts identified and its power loss verified, feather its
propeller. Move the mixture to the IDLE CUT-OFF position. Establish a bank
of 2% to 3% into the operative engine. Maintain 88 KIAS (V vsE). Trim the
aircraft for 27 1w 3" bank toward the operative engine with approximately 1/2
ball slip indicated on the twn and bank indicator. Close the cowl flap on the
inoperative engine,

After the aircraft is trimmed, the altérnator switch, magneto swilches,
electric fuel pump and Tuel selector of the moperative engine can be turned
OFF. Close the cowl Nap of the operative engine as much as possible without
cxcecding engine lemperature limits,

Land as soon as practical at the nearest suitable airport,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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.9 Engine Failure During Climb (3.5a)

If engine failure oceurs during climb, a minimum airspecd of 88 KIAS
(VysE) should be maintained, Since one engine will be inoperative and the
other will be at maximum power, the airplane will have a tendency 10 rm in
the direction of the inoperative engine. Rudder pedal force on the side of the
operative engine will be necessary to maintain directional control.

Alter the faulty engine has been identified and power loss has been
ventied, complete the Engine Secunng Procedure, Continue a straght ahead
chimb vnul sufficient altitude (mimimum of 1000 feet above ground elevation)
15 reached 1o execute the normal Single Engine Landing procedure at the
nearesl suttable mrport.

IFor maximum climb performance in single engine flight, sideslip must be
minimized by banking towards the operating engine 2° 1o 3%, The ball of the
turn and slip indicator will be approximately 1/2 diameter out of center
towards the operating engine for straight flight and should remain so displaced
during any mancuvering necessary.

During this elimb, engine emperatures must remain al or below specific
limits set by the engine manufaciurer. Use of full open cowl [Taps on the
operating engine will ensure that the established temperature limitanons will
not be exceeded on a day where air temperatures are 100°F at sea level

I decreasing [rom that point by 3.5°F per 100K feer of altitde.

Land as soon as practical at the nearest suitable airport,

REPORT: YB-1616 ISSUED: JULY 12, 1995
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3.9f Engine Fallure During Flight (Speed Below Vaoa)(3.5a)

Should an engine fail during flight at an airspeed below VMca (56 KIAS)
apply rudder towards the operative engine to minimize the vawing motion. The
throttles should be retarded to stop the vaw towards the inoperative engine.
Lower the nose of the aircraft to accelerate above 56 KIAS and increase the
power on the operative engine as the airspeed exceeds 56 KIAS. The airplane
should be banked 5° towards the operating engine during this recovery to
maximize control effectiveness.

After an mrspeed of at least 82 KIAS (VxSE) has been established, an
cngine restart attempt may be made il altide permits. IF the restart has Failed,
or altitude docs not permit, the engine should be secured. Move the propeller
control of the inoperative engine 1o FEATHER and complete the engine
securing procedure. Adjust the trim to 4 2° 1o 37 bank into the operative engine
with approximately 1/2 ball slip indicated on the turn and bank indicator, The
cowl flap on the operative enging should be adjusted as required to maintain
engine lemperatures within allowable limits,

3.9¢ Engine Failure During Flight (Speed Above ¥MCA)(3.5a)

If an engine fails during flight at an airspeed above YMca (56 KIAS),
begin corrective response by identifving the inoperative engine. The operative
engine should be adjusted as required after loss of power has been verified.
Attain and maintain an airspeed of at least 88 KIAS (Vysg).

Once the inoperative engine has been identified and the operative engine
adjusted properly, an engine restart may be attempted if altitude permits. Prior
lo securing the moperalive enging, lurn on the electne fuel pump. The cause of
engine failure may be the failure of the engine driven fuel pump. Check the oil
pressure and o1l tlemperature and ensure that the magneto swiiches are on.

If the engine fails to start, it should be secured using the engine securing
procedure. After the inoperative engine has been sccured, power should be
maintained as required. Check the fuel supply and turn on the emergency fuel
pump if necessary. The cowl flap on the operative engine should be adjusted ag
required to maintain engine lemperatures within allowable limits. Adjust the
trim for a 2% 1o 3" bank toward the operating engine with approximately 1/2
ball slipy indicated on the turn and bank indicator. The electrical load should be
decreased to a required minimum,

Land as soon as practical at the nearest suitable airport,

ISSUED: JULY 12, 1995 REPORT; VB-1616
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1.9h One Engine Inoperative Landing (3.5a)

Complete the Engine Securing Procedure. The landing gear should not be
extended and the wing aps should not be lowered until certain of making the
field.

Muaintain a normal approach keeping in mind that the landing should be
mide right the first time and that a go-around should be aveided i at all
possible,

A linal approach speed of 90 KIAS and the use of 257 rather than full
wing flaps will place the airplane in the best configuration for a go-around
should this be necessary.

WARNING

Under some conditions of loading and density
altitude a go-around may be impossible and in
any event the sudden application of power during
one engine inoperative operation makes control
of the airplane more difficult,

3.9 One Engine Inoperative Go-Around (Should be avoided if at all
possible) (3.5a)

NOTE
A one engine inoperative go-around should be
avoided if at all possible.

To execute a one engine inopermtive go-around, verily the mixture and
propeller levers are forward, and smoothly advance the throttle 10 takeofl
power. Retract the Naps and landing gear. Maintain airspeed at the one engine
moperative best rate of climb speed of 88 KIAS (Vyse) Sct the trim and cowl
Naps as required.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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3.9 Summary of Factors AlTecting Single Engine Operations.
Significant climb performance penalties can result from landing gear, Nap,

or windmilling p:'::puIFﬂr flrng- These ]':unnllin:-..r. are :1p|1m.~r.inmtu|:,' as listed
bl

Landing gear extended/Flaps Up ... cccceccsccecvnssscsnscesenennns 250 f1/min,

Flaps extended 25°/0ear Down .....oveeveccnrmsmsssssersmessssreanses 9500 {L/min,

Flaps extended [ully/Gear Down ........oocveermmmrmsremmsmennees- So8 (MR,

Inoperative engine propeller windmilling

(Gear and Flaps Up) ..oovvrnimmmminmsssmsssssssssesssissssssens 200 ft/min,
WARNING

‘The propeller on the inoperative engine musy be
feathered, the landing gear retracted, and the
wing flaps retracted for continued flight.

The I'nlinwing E_EHET'E:! facts should be used as a Buidu if s ungimz faaliore
OCeurs:

I.  Discontinuing a takeoff upon engine failure is advisable under
most circumstances, Continuing the takeoff, if engine failure
accurs prior to reaching obstacle speed and gear retraction, is not
advisable,

Fod

Alutude 15 more valuable to salety after takeotl than is airspeed in
excess of the best single-engine chimb speed.

3. A windmilling propeller and extended landing gear cause a severe
drag penalty and, therefore, elimb or continued level flight is
improbable, depending on weight, altitude and emperature. Prompt
retraction of the landing gear, identification of the inoperative engine,
and feathering of the propeller is of utmost importance if the takeoft is

o be continued,

4. In no case should mrspeed be allowed to fall below VXSE (82 KIAS)
unless touchdown 15 imminent even though altitude 15 lost, since any
lesser speed will result in sigmficanly reduced climb performance.

ISSUED: JULY 12, 1995 REPORT: VE-1616
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.9] Summary of Faclors Affecting Single Engine Operations.

(Continued)

Il the requirement for an ymmediate chmb 15 not present, allow the
arrplane to accelerate (o the simgle-engine best rate-of-climb airspeed
since this speed will always provide the best chance of climb or least
altitude loss in a given lime,

To maximize controllability during recovery following an engine loss
near or below VMc, the airplane should be banked approximately 5°
into the operative engine and the rudder used to mantain straght
Might. This will result i the ball of the turn and slip ndicator being
displaced 1/2 1o 3/4 diameter towards the operating engine.

To maximize climb performance after airplane 15 under control of the
pilot and failed engine is secured, the airplane should be trimmed in a
2" w 3 bank towards the operating engine with the rudder used as
needed for straight fMight. This will result in approximately 1/2 ball
displacement towards the operating engine. This ball displacement
should be mantained during any necessary maneuvering 1o maintain
best possible climb margins

11 AIR STARTING PROCEDURE (3.5h)
3. 11a Unfeathering Procedure/ Unfeathering Accumulator Funciioning

Move the fuel selector for the inoperative engine to the ON position and

check to make sure the electne tuel pump for thai engine 15 ON. The mixture
should be set RICH. Open the throtile 1/4 inch and turn ON the magneto
switches.

Push the propeller control 1o the full forward position. I the propeller

does not windmill freely within 5 - 7 seconds after the propeller control has
been moved [ull forward, eéngiage the starter Tor 1 - 2 seconds. The throttle
should be set at reduced power until the engine is warm. The alternator switch
should be wmed ON alter restart.

NOTE
When propeller unfeathering oceurs, it may he
necessary 1o retard the prop control slightly 5o as
1o not overspeed the prop.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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A1 AIR STARTING PROCEDURE (3.5¢) (Continued)
A11b Unfeathering Procedure/ Starter Assisted

Move the fuel selector for the inoperative engine to the ON position and
check to make sure the electric fuel pump for that engine is ON. Push the
propeller control forward to the cruise RPM position and the mixture should be
set RICH. Push in full throttle twice and then open it 1/4 inch,

Turn ON the magneto switches and engage the starter until the propeller
windmills, The throttle should be set at reduced power until the engine 15
warm. I the engine does not start, prime as necessary. The alternator switch
should then be rned ON.

413 ENGINE ROUGHNESS (3.5¢)

Engine roughness may be caused by induction system icing or ignition
problems.

Under certain moist stmospheric conditions at temperatares of -5°C 10
20°C, it is possible for e to form in the induction system, even in summer
weather, This 1s due to the high air velocity through the carburetor ventur and
the absorption of heat from this air by vaporizatuon of the fuel.

To avend this, carburetor preheat 15 provided o replace the heat lost by
vaporization. Carburetor heat should be full on when carburctor ice is
encountered, Adjust mixture for maximum smoothness,

If roughness continues for more than one minute, close off all carburetor
heat and adjust the mixture for maximom smoothness. The engine will run
rough if the mixture is too rich or oo lean, Turn ON the electric fuel pump.

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

The magneto switches should then be checked one at a time. If operation
is satisfactory on either magneto, proceed on that magneto at reduced power
with full RICH mixture to a landing at the first available airport.

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

ISSUED; JULY 12, 1995 REPORT: VB-1616
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L15 ENGINE OVERHEAT (3.5d)

A steady, rapid rise in o1l temperature 15 a sign of trouble. An abnarmally
high oil temperature indication may be caused by a low oil level, an
obstruction in the oil cooler, damaged or improper baflle seals, a defective
gauge, or other causes. Watch the oil pressure gange for an accompanying loss
of pressure.

Excessive cylinder head temperature may parallel excessive oil
temperature. In any case, open the cowl flaps, enrich the mixtwre and / or
reduce power, and increase airspeed if altitude permits, If the problem persists,
land as spon as practical al an appropriate airport and have the cause
investigated.

317 LOSS OF OIL PRESSURE (3.5¢)

Loss of o1l pressure may be either partial or complete. A partial loss of o1l
pressure usually indicates a malfunction in the ol pressure regulating system,
and 2 landing should be made as soon as possible 10 invesugaie 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, continued operation of the
engine could result in a serious emergency situation or severe engine damage.

Complete the Engine Securing Procedure (para. 3.5a) on the faulty engine.

If engine oil is depleted, the engine will seize and il featherning is not
initinted before 950 RPM is reached, the propeller will not feather

3.19 ENGINE FIRE (3.56)
3.19a Engine Fire During Start (3.51)

The first attempt 1o extinguish the fire is to try to draw the fire back into
the engine. [F the engine has not started, move the mixture control to idle cut-
of I and open the throttle. Continue to crunk the engine with the starter in an
attempt to pull the fire into the engine,

If the engine has already started and 15 running, continue operating to try
to pull the fire into the engine.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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3.19 ENGINE FIRE (3.51) (Continued)

3.19a Engine Fire During Start (3.51) (Continued )

In either case (above), if the fire continues longer than a few seconds the
fire should be extingwished by the best avalable external means.

If an external hire extungmshing method 15 1o be applied move the fuel
selector valves to OFF and the mixture 1o idle cut-off.

3.19b Engine Fire In Flight (3.50)

The possibility of an engine fire in flight 15 extremely remote. The
procedure given below is general and pilot judgment should be the deciding
tactor for action in such an emergency.

If an engine fire occurs in Might, place the fuel selector of the affected
engine in the OFF position and close its throttle, Feather the propeller on the
affected engine. Move the mixture control on the affected engine to idle
cut-off. The cowl flap on the affected engine should be open. After completion
of the Engine Securing Procedure (para. 3.54) on the afTected engine, and if the
fire persists, increase airspeed as much as possible in an attempt to blow o
the fire,

Land as soon as possible at the nearest suitable airport.

321 ELECTRICAL FIRE (3.5g)

The presence of smoke in the cabin or the distinctive odor of smoldering
imsulation are indications of an ¢lectrical hire. The Nirst step in coping with an
elecirical fire is to turn the master switch OFF, During night flight, be sure that
a flashlight is in hand before wrning off the master switch, Check for open
circuit breakers and turn OFF the Alternator swilches, all electrical switches
and the Radio Master switch. Proceed to close cabin vents and twrn cabin heat
OFFE

If the fire persists, locate and, if practical, extinguish with the portable
extinguisher located between the front seats, aft of the center console. Then
pull all circuit breakers, beginning with the Tie Bus circuit breakers,

NOTE
At this point, the pilot must decide if the flight
can be salely continued without electrical power,
Il s0, land at the nearest sirport and have the
electrical system repaired.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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321 ELECTRICAL FIRE (35g) (Continued)

If electncal power s reguired for safe continuation of flight, proceed as
follows:

WARNING

The following procedure may reenergize the
faulty system, Reset the circuit breakers one at o
time. Allow a short time penod beétween the
reselting ol each circuit breaker. If the faulty
syslem 15 reinstated, its corresponding Circuil
breaker must be immedutely pulled,

NOUTE
Refer o Power Distribution paragraph on page
7-22 and Figure 7-23 on page 7-23 for electrical
power distrnibution information.

Al this time press IN one MAIN Tie Bus circuil breaker, Turn ON the
Battery Master switch and press in either the L or B Alternator circuit breaker
applicable 1o the circuitry remaining operable.

NOTE

Select the applicable Alternator Field circun
breaker and Aliernator switch corresponding o
the Alternator circuil breaker pressed in.

Press IN the apphcable Alternator Field cireunt breaker and Alternator
switch, Turn ON the Radio Master switch and press in the Main Bus circuit
breakers for the noted wnits required for Might. The other circuit breakers
should be left OFF for the remainder of the Might.

Land as soon as practical at the nearest suitable airport.

WARNING

The landing gear must be lowered using the
emergency extension procedure,
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323 FUEL MANAGEMENT DURING ONE ENGINE INOPERATIVE
OPERATION (3.5h)

A crossleed is provided to mcrease range during one engine inoperative
operation, Use crossfeed in level flight only.

3.23a Cruising

When wsing fuel from the fucl tank on the same side as the operating
engine, the fuel selector of the operating engine should be ON and the fuel
selector for the inoperative engine should be OFF, The electric fuel pumps
should be QFF except in the case of an engine-driven fuel pump failure, I an
engine-driven fuel pump has failed, the electne fuel pump on the operating
enging side must be ON.

Increased range is available by wsing fuel from the tank on the opposile
side of the operating engine. For this configuration the fuel selector of the
operating ¢ngine must be on X-FEED (crossfeed) and the fuel selector of the
inoperative engine must be OFF. The electric fuel pumps should be OFF
Crossfeed 1s approved for level cruise flight only.

3.23b Landing

During the landing sequence, the fuel selector of the operating engine musl
be ON and the fuel selector of the inoperative engine OFF. The electric fuel
pump of the operating engine should be ON.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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3.25 ENGINE DRIVEN FUEL PUMP FAILURE (3.5i )

Loss of fuel pressure and engine power can be an indication of fatlure of
the engine-driven fuel pump. Should these occur and engine-driven fuel pump
fwlure 15 suspected, turn ON the electric fuel pump.

CAUTION
If normal engine operation and fuel pressure are
not immediately re-established, the electne fuel
pump should be turned off, The lack of a fuel
pressure indication while on the elecine luel
pump could indicate a leak in the fuel system, or
fuel exhavstion,

327 LANDING GEAR UNSAFE WARNINGS (1.5))
The red landing gear Light (WARN GEAR UNSAFE} will illuminate

when the landing gear 15 i transition between the full up position and the
down-and-locked position The pilot should recyele the landing gear if
continued illumination of the light occurs. Additionally, the light will
illuminate when the gear warning horn sounds. The gear warnung horn will
sound at low throttle setings if the gear is not down and locked, and also when

wing flaps are in the second or third notch position and the gear 1s not down
and locked,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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3129 LANDING GEAR MALFUNCTIONS (3.5k)
Manual Extension of Landing Gear

Several tlems should be checked prior o extending the landing gear
manually. Check for popped cireuit breakers and ensure the master swilch s
ON. Then check the alternators. IF it 1s daytime, tarn OFF the navigation lights
or select DAY on the day/mght dimmer switch, whichever applies o your
mrcrafl.

To execute a manual extension of the landing gear, power should be
reduced to maintain airspeed below 100 KIAS. Place the landing gear selector
switch in the GEAR DOWRN position and pall the emergency gear extension
knoh, Check for 3 green indicator lights,

WARNING

If the emergency gear extension knob has been
pulled out to lower the gear due to a gear system
malfunction, leave the control n its extended
position until the wirplane has been put on jacks
to check the proper function of the landing gear
hydrauhic and electrical systems,

330 GEAR-UP EMERGENCY LANDING

An approach should be made with power at a normal airspeed with the
flaps up. The flaps are left up to reduce wing and flap damage. Close the
throttles just before touchdown, Turn OFF the master and ignition switches and
move the fuel selector valve controls to OFF. Contact to the surface should be
made at a minimum airspeed.

331 GYRO SUCTION FAILURES (3.5m)

A malfunction of the instrument suction system will be indicated by a
reduction of the sucton reading on the gauge, A red button annunciator will
show in case of a feathered engine or vacuum pump failure,

In the event of a suction system malfuncuon, (suction lower than 4.5
inches of mercury) increase engine RPM 1o 2700, Descend to an altitude at
which 4.5 inches of mercury suction can be maintained, if possible. The
electric urn indicator should be used to monutor the performance of the
directional and amitude indicators.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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133 ELECTRICAL FAILURES (3.5n)
WARNING

Compass error may exceed 10 degrees with both
alternators inoperative.

NOTE

If the battery is depleted, the landing pear must
be lowered using the emergency extension
procedure. The green position lights will be
inoperative.

3.33a Single Alternator Failure (Zero Amps or ALTernator Light
Hluminated - Annunciator Panel) (3.5n)

If one ammeter shows zero output or the ALTernator annunciator light s
iluminated, reduce electrical loads to a minimum, turn the inoperative
alternator switch OFF and check its circuit breaker. Reset if required. After at
least one second, turn the ALT switch ON. If the alternator remains
inoperative, turn  the ALT switch OFF, maintain an electrical load not 1o
exceed 60 amps on the operating aliernator and exercise judgment regarding
continued flight. The cabin recirculation blowers, and position, sirobe, and
landing lights should not be used unless absolutely necessary.

3.33b  Dual Alternator Failure (Zero Amps Both Ammeters or
ALTernator Light Muminated - Annunciator Panel} (3.5n)

If both ammeters show zero output, reduce electrical loads w a minimum
and wim both ALT switches OFF, Check both alternator circuit breakers and
resel if reguired. Alter being OFF at least one second, turn ALT switches ON
one ot a ime while observing the ammeters,

If only one alternator outpul can be restored, leave the operating
AlTernator switch ON, turn the faulty ALTernator switeh OFF, reduce
electrical loads 1o less than 60 amps and monitor the ammeter.

If neither alternator output can be restored, trn both ALT switches OFF,
Maintain a minimum clectrical load (less than 60 amps) and land as soon as
practical. The battery is the only remaining source of clectrical power.

REPORT: VE-1616 ISSUED: JULY 12, 1995
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335 SPIN RECOVERY (INTENTIONAL SPINS PROHIBITED) (3.50)

NOTE
Federal Aviation Administration Regulations do
not require spin demonstration of multi-engine
airplanes; therefore, spin tests have not been
conducted, The recovery lechmque presented s
based on the best available information.

Intentional spins are prohibited in this airplane. In the event a spin is
encountered unintentionally, immediate recovery actions must be taken.

To recover from an unintentional spin, immediately retard the throttles o
the idle position. Apply full rudder opposite the direction of the spin rotation
anc immediately push the control wheel full forward, Keep the ailerons neutral.
Maintain the controls in these positions until spin rotation stops, then neutralize
the rudder, Recovery from the resultant dive should be with smooth back
pressure on the control wheel. No abrupt control movement should be used
during recovery from the dive, as the positive limit maneuvering load factor
may be exceeded.

437 OPEN DOOR (ENTRY DOOR ONLY) (3.5p)

The cabin door 15 double latched. so the chances of 1ts springing open
Might at both the top and side are remole. However, should you Torgel the upper
latch, or not fully engage the side latch, the door may spring partially open.
This will usually happen at takeofl or soon afterward, A partially open door
will not affect normal Might characteristies, and a normal landing can be made
with the door open,

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

To close the door in flight, slow the airplane o 82 KIAS, close the cabin
vents and open the storm window, I the top latch 1s open, latch it I the side
latch 15 open, pull on the armrest while moving the latch handle 1o the latched
position, Il both latches sre open, close the side latch then the top latch,

ISSUED: JULY 12, 1995 REPORT: VE-1616
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139 PROPELLER OVERSPEED (3.5q)

Propeller overspeed s wsually caused by a malfunction in the propeller
governor which allows the propeller blades 1o rotate 1o full Tow pitch.

If propeller overspeed should occur, retard the throttle, The propeller
control should be moved 1o full DECREASE rpm and then set if any control 15
available. Airspeed should be reduced and the throttle should be used o
maintain 2700 RPM.

341 EMERGENCY EXIT (3.5r)

The pilot's left sade window is an emergency exit. This is 10 be used when
emergency egress becomes necessary on the ground only, The emergency exit
relense handle s located beneath the thermoplastic cover on the vertical post
between the 1st and 2nd feft side windows, To exit the aircraft, remove the
thermoplastie cover, push the release handle forward and then push the
window out. The window then wall Tall free from the Tuselage.
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SECTION 4
NORMAL PROCEDURES

4.1 GENERAL

This section provides the normal operating procedures for the PA-44-180),
Seminole airplane. All of the normal operating procedures required by the FAA
as well as those procedures which have been determined as necessary for the
operation of the mirplane, as determined by the operating and designed features
of the airplane, are presented,

MNormal operating procedures associated with optional systems and
egquipment which require hbandbook supplements are presented in Section 9,
Supplements,

These procedures are provided 1o supply information on procedures which
are nol the same for all airplances and as a source of relerence and review, Pilots
should familiarize themselves with these procedures 1o become proficient in the
normal operation of the airplane.

This section is divided into two parts. The first part is a short form
checklist supplying an action - reaction sequence for normal procedures with
little emphasis on the operation of the systems. Numbers in parentheses after
each checklist section indicate the paragraph where the corresponding
amplified procedures can be found,

The second part of this section contains the amphfied normal procedures
which provide detailed information and explanations of the procedures and
how to perform them. This portion of the section is not intended for use as an
inflight reference due to the lengthy explanation. The short form checklists
should be used on the ground and in Might. Nombers in parentheses after each
paragraph title indicate where the corresponding checklist can be found.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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4.3 AIRSPEEDS FOR SAFE OPERATIONS

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

Performance for a specific airplane may vary from published higures
depending upon the equipmeni installed, the condinon of the engine, awplane
and equipment, atmosphenie conditions and piloting techrigque.

(n) Best Rate of Climb Speed 88 KIAS
(b) Best Angle of Chmb Speed 82 KIAS
(¢) Turbulent Air Operating Speed
(See Subsection 2.3) 135 KIAS
(d) Maximum Flap Speed 111 KIAS
(e) Landing Final Approach Speed (Flaps 40 degrees)
Short Field Effon 75 KIAS
(f) Intennonal One Engine Inoperative Speed 82 KIAS
(z) Maximum Demonstrated Crosswind Velocity 17 KIAS
REPORT: YB-1616 ISSUED: JULY 12, 1995

4-1



SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

;+I"| - I"I*
g 3

T S —
WALK-AROUND

Fi gure - |
4.5 NORMAL PROCEDURES CHECKLIST

4.5a Preflight Checklists (4.9)
COCKPIT (4.9a)

T O IR s st A T VS A A R i e release restraimnts
AR RTINS s s DREAIN
P T R IR s i e s o i i S S B NORMAL
MAgneto SWILCHES ..o csesrer sesesnnsssssssssssssssssssssssssmssassrmssessmssamssmssass e F
FREIAT - BRI o veiscmsoinsismnpis mamanms s nmmsy b s b o st N b s Bl wET
Fuel Pump SWILCHES «oovn s sssssssnssesssssnnsvmsssssssassssnsssssrmssssnssassssssssesvesh R E
AT SEIECLOT voviveirsmveirssnsssssassss rasssssrnssssnessass snssnsnasasnsnsesasnssermansnsvasnss LS ¥E 1%
T ot i et B = S B L B A 0 AL
Mixiure Controls .. e s s sssssans llJLL [.Ll!ﬂ'.}! T
Cowl Flaps... OPEMN
Flight L::nn[mh ......................................................... PH‘.DF’LH UI’!:.RA'] 10N
Stabilator & Rudder Trim ... e s esmssessssssnes ANEUTRAL
FUET SCICCIORS 1o vevncrresesinsssre s rms s e rnsnna s e aamdr s s nnsmssns e mnnsssannsrassnnsnnnnnn M
Radio Master SWICH ... ssesssnssasss s rssssssssressssssessssnssnssahd I E
L R I BIE sttt 0 308 A A KR RIS OFF

ISSUED: JULY 12, 1995 REPORT; VB-1616
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4.5a Preflight Checklists (4.9) (Continued)

COUCKPIT (4.9a)

Battery Master Switeh. ..o LN
FAREESRTIINR o oo ot immns e e AT e EHF‘LI{QUﬂWIIl"r’
Annunciator Panel P RESS TO TEST
Landing Gear Lights ... ceciescssinenssnesee d GIREEN
Battery Master SWHCH .. ... cooiiesmimisn sossamssreiasinssssssssassssssssssnns sssnnss AIO B
Emergency Bl ..o insisisansisnssssisnsmmmmsanssonsnsssanssasnmainsssasss sl o
PO OWE . e s cas s s s sssssasrenssssssassnnassn OO K CLEAN
Required PRpPers ... ssaCHECK ON BOARD
PR s p et b s A AL check ON BOARD
BAZPARE ©oovvirvrnensressmssmnsrmisassssnssssnsrassssnasensss STOW PROPERLY - SECURE

RIGHT WING (4.9h)

R A IR v i i s s s R A SN P b bk DRAIN
Surface Condition ... CLEAR of ICE, FROST & SNOW
O RO T AR . s B LA A ol s b e CHECK
Adleron, Hinges & Freedom of Movement......ooncsinssesne d HECK
T s R Ay LS eE e PP on s e A R ARty 451 . | -1 15 .1
Wing Tip-and Lightu.......iciiviicmivsionnsismbirsiisicnnusinnmsssmssrrssod LI
T e 1 ol T O R R e s Yy, 1 1 2
Pl THIE WBHE .. iniiinriiniarariisiniiissastavs it byrstiateas rrrabbssuniairs v AR IR
Tie Down i R[ MOVE
MNacelle FuLI 'I"illLr l:',dp R AR v s CHECE& SECURE
Engine Ol & Cap.... 'E'HEC‘F: & SECURE
Propeller & Spillm:r .......................................................................... CHECK
R I ok b i i S A AR i i CLEAR
g T T T LS R ML AP0 EEE 1 MR SR e o g Sl a2 CHECK
VAN CIBAD ST L iiiisiapssisstissssioisssssspritbesstbisisases PROPER INFLATION

(2.60 +0.25 in.)
Braes Brloek SRm s RS R s L B R

REPORT: VB-1616 ISSUED: JULY 12, 1995
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4.5a Preflight Checklists {4.9) (Continued)

NOSE SECTION (4.9¢)

ICHELA] COMUITON «.vicivmrisissisinss surmmsasusamsasssssnsmsssnarasrsnmsnsssnansssrnpanseresho FH I Aer Bk
) T T TR e = el e e S S S S S,
ERIEBLY NV BEI s inu byt wwsid oy v s A s s e e e A
EAAIDE LIEINS «iivorisinsismisisimmisismmmrsssmsarespsnsmsmsamssnssansrrnnst snmnssises oo bt ERE B
EIREEE ATE HUOL L iirmrrssinsmisibaasnes horsss s s oswsss sy sssmanss s marr s R CLEJ"LR
Mose Gear Slrul PRDPI;R INI*L.’ETEDI*.

(2.70 +/- 0.25in.)
a1 Y o OS] | = & 4

LEFT WING (4.9d)

Surface Condition ......u i CLEAR of ICE, FROST & SNOW
Main Gear SIuL..oismmmi i PRGOPER INFLATION

(2.60 +/- 0.25 in.)
ain Wheal Tire: o s i s s s s H B
Brake: Block & oo nsniimisnsmnsninniien st - R
Chock .. S B R T S Ay ALREEMOVE
Cowl an .-"umﬂ e +CHECK
Nacelle Fuel ["]"EI’ f"':i': CHFFK & SECURE
Engine Oil & CapE'HFI'K & SECURE
Propelier & 5pImer: .G S anaismnnng SRR CHECK
P 7 o 1] [ 2 ] e P e Lo s e E A s R e e DU o For TR S S B P CLEAR
b e g R e P P T P T i O e CLEAR
e L N s s S ey CLEAR
Tie Down .. e R T R R s e i LREMOVE
Stall Wmmng "-."anLa ......................................................................... CHECK
PIOLE e e s G s e CLEAR
Wing Tip and Lights......... PR PR P A e AT TR S e 4 . 71 )
Aileron, Hinges & Frmdum nFMmfemLm ks CHECE
Flap and Hinges.... CHFCE
Static chkafHFCK

ISSUED: JULY 12, 1995 REPORT: VB-1616
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4.5a Preflight Checklists (4.9) (Continued)

FUSELAGE (LEFT SIDE) (4.9¢)
Creneral RN o i e i e s e e s A F R
EMergency BXil .. oo ittt e RO

Prosh A-Inlar, o e e e e e oo EYERDARE

EMPENNAGE (4.91)

Surface Condiion ... eede LEAR of ICE, FROST & SNOW
Stabilator, Trim Tab & Preedom of Movement......cccvecvencmmnennnd e HECK
Rudder, Trim Tab & Freedom of Movement.........ceeemmesnssssessssea CHECK
Static Wicks... T A L O e pCRRS So L U AR T e TP L y | L 8
The Down... R R s R 51, T

FUSELAGE (RIGHT SIDE) {4 ﬂﬂ‘l

General Condilion ... irmeseermrssssreessssesses LCHECK
Bagpape DO ..couirmmsmmssssassssssssnserrassnsns ";E(LLJI{E AND LUE'I:{ED
Cabin Door ..........--....-.....--...-,....-,-4,-,---.*.-,...-_...,-.-.,,,.,-,,,.-,.”-...,-.....{:‘HELK

MISCELLANEOUS (4.9h)

Interior Lighting (Night Flght) o ON & CHECK
CAUTION

Cuare should be taken when an operational check
of the heated pitol head is being performed, The
umi becomes very hot. Ground operation should
be limited to 3 minutes maximum to avoid
damaging the heating elements,

et e eI e S i LON
Exterior Lighting Swhehes......ininiii. DH & CHFEH.
Pitot/state Head LHF*.'_ K - WARM
AU Laghting BwiteREs i iiiiianiiaiisssissavitssisassssasiasasdk PR
oot Bedb Swabehic. s Ll i i i R
Bartery Muster Swatoh o iniiisiiniidaiiisisnOFR
PR BTIROTE - i e e e R i R s B AR D

REPORT: VB-1616 ISSUED: JULY 12, 1995
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4.5b Before Starting Engine Checklists (4.11)
BEFORE STARTING ENGINE (4.11)

P L R o S i G COMPLETED
T N T R o A P R COMPLETED
R I Lt L s e e e e Lt s CLOSE & SECURE
T A TS I TR O A S AL R Ras AL R LN ADIUSTED & [LOCKED
Seatbells and B ARIGSE oo iiiarssinriharnonnssassinssebssrsnnsbasinins FASTEN/ADIUST

CHECK INERTIA REEL
T Lo v, e L TS O i LR i O L s A TR DM AR JON
T e e e RS N RS M I e i
T T T T T e A R RN T e e .GEAR DOWN
231y e T e R LA e B S e i JDLE
3 {3, ) o T O e A A R S FULL FORWARD
% i SR s e S RS R R e S DLE CUT-OFF
Friction Handle ... N s i B T e R AS DESIRED
Carbiretor Heal Conteols. i sirssssnssesse rrasvssiniss oS OFF
2 B SR ey AR S S el O R 5 S OPEN
55T 1| PP STk U e e R S S e s e et U SET
e e TR el 4 e AL e e e el L R ON
T U g P ot et | et G sy S S s R OFF

AT IR S WIS L v seasnmmmsmisavrsnistemabaissusasstusnsntuinsmmsenspsasunsnnassasussensn WAL
CIrCUTE BrefkerS ... .coonveceieremmessonrssssssnsrassnssarsnssasarssesssssnrensnrsesssnes o FL L Fe 310

ISSUED: JULY 12, 1995 REPORT: VE-1616
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4.5¢ Engine Start Checklists (4,13)

ENGINE START - GENERAL (4.13)

NOTE
When starting at ambient temperatures +20°F
and below, operate first engine started with
alternator ON (at miax charging rate not 1o exceed
1500 RPM) for 5 minutes minimum belore
initiating start on second engine.

NOTE

Starter manufacturer recommends starter
cranking periods be limited o 10 seconds with a
20 second rest period between cranking artempts.
Maximum of 6 start periods allowed. If a stan
is not achieved on sixth attempt allow starter 1o
cool for 30 minutes before anempting additional
starts. Do not engage the starter immediately
after releasing it. This practice may damage the
starter mechanism,

NORMAL START - COLD ENGINE (4,13a)

Battery Master Swilch ...cimiermissisns TR TR PRTRNS VPR O
O LG st e A B S AT . 3GREEN
Throules... IM mr.,h OPEN
Propeller Cunlmlu s NI LL FORWARD
RIS vonsairscutsse e BN R eSS AR SR + FULL RICH
*Electnc FILH.I P‘ump ................................................................................ ON
gl 3 ¢ GEECETRAVENE LI EREREP SRR LT VRV TS SR LE LRSS e e AS REQUIRED
gt o 1T ol L TERERRISCRE R ORI LTV RSS PSRN ORI T TE USSP AREPOM LT IPRNROTY LLEAR
EILAEICTIO BWALEIIEE v renrrovimrmsnissvpssiissrmprisssnsissmstionsraisyrFrassasianans - LN
BRI o e o i i E'.NGA[:!:

*Throtlle .-'i.DJL!bI WHLH ENGINE
STARTS TO 1000 RPM
L PRCIRERG i it b T T e s AT o T

Repeat Above Procedure (%) for Second Engine Stant

REPORT: VB-1616 ISSUED: JULY 12, 1995
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4.5¢ Engine Start Checklists (4.13) (Continued)

NORMAL START - HOT ENGINE (4.13b)

Hattery M A SOy L L L i aiens ON
B R N S R S P e I R L SRR 3 GREEN
L e i i AR A ke
Propetler Comrols.......buncdinamnmamasnP DLL FORWARLD
*Mixture .. e A S b it e s s S e s s e B Ll TR
*Electric I—uc.f F‘ump AN L oo e G R M
*Propeller Area........ LLEAR
*Magnelo "-iwm:l‘u:‘i «ON
1L e RN R P e U A RO A S L FN(::‘&L:I—
o e e e AD.]U'“.T 5! I OW RPM
il F!C-ﬁﬁll]‘l’.-f_.HE{K

Repeat Above Procedure {*) for Second Engine Start
P I R B e L i e CHECK
3 e e sy | AN A S e B R S CHECK

ENGINE START - COLD WEATHER (BELOW 10°F) (4.13¢)

CAUTION

Ensure magneto and master switches are OFF
and mixiure controls are 10 idle cut-off before
terning propeller manually,

If available, preheat shounld be considered. Rotate each propeller
through 10 blades manuvally during preflight inspection,

Battery Master Switch ......... R e s OFF
Magneto Switches. .., B P P R TV OFF
External Power i E{}NNECTED (SEE STARTING

ENGINES WITH EXTERNAL POWER)
Blectric: Fuel Pump i R R R R ON
IR i B AR BS soaSsrab S FULL RICH
Propeller Control ciminniinnismiivmimmmmneam FULL FORWARD
Throttlesmmmeimmaannsmnnmnsmainesmmss e mch OPEN

ISSUED: JULY 12, 1995 REPORT:; VE-1616
REVISED: JULY 14, 2011 4-9
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4.5¢ Engine Start Checklists (4.13) (Continued)

ENGINE START - COLD WEATHER (BELOW 10°F) (4.13¢)
(Continued)

PROPEIIEE AR cndismanimanisamraimiihasssmemaisan i R
MagHED BWHEIER cnmnnmiiraimiiniasis s s b
I i e S T e T s TR

Il engine does not surt, add prime and repeat above. When engine
fires, prime as required until engine is running smoothly.

Repeat above procedure for second engine start
Throttles: ... coiaimminmmimmmmmnna - LOWEST POSSIBLE RPM

WARNING

Shut down the night engine when it 15 warmed
prior o disconnecting the external power plug.

Externdl Power PIug .....cocvvnicnsissssnmsmsssmsssssssssssnsresssssses ISCONNECT
Battery Master SWILCh ........c..coeorsmesmsrssnsmsessrsssrsssssessssassssssessassasssssssas A DY
Alternators .. -ON
Ammeter {U;:n.rmmg Lngmtj 5 L HLLE
RIght Engine ... e e ecsamns HL}II{M;\L H[.&slAHE
Ciyro "n.-"':LuumLHLl'.'_E

ENGINE START WHEN FLOODED (4.13d)

Mixture .. SR s L A T
Propeller Lﬂnlmi s nsersrseris P Ll PO ARL
Throttle .. ﬂl"l..N FULL
Elctbie Pogl PUIP ...connmnmivmimswsmmmiimmismisisiionims GER
Battery Msber SWIleh wociinimsimninsiimn i asims s imn W
gt b S TSR RTe SE R U W EEN LS ST O . CLEAR
MRS IO SMIICRESE s s s e KDY
Y s s e d s R R e R A T A R e TS e s BN GA L T
TH PO Lo oo i e Kb s s m i s s b s A R
PN IE DOE T i i o by A B A R s e s i R T
RV NN, oo, o R A B A s s F b v s s R T TS,
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SECTION 4
PA-d44-180, SEMINOLE NORMAL PROCEDURES

4.5¢ Engine Start Checklists (4,13) (Continued )
ENGINE START WITH EXTERNAL POWER SOURCE (4.13¢)

Battery Mgty Swch . oo inisiiisiaiimim bl bt bbiadiisns OFF
Al Blectrical Baarpment i s i OFF
Extornal-Power BIE i INSERT in RECEPTACLE

Proceed with normal start.

Rl T R R R o i B e b CHECK
R s B v LOWEST POSSIBLE RPM
WARNING

Shutdown the rnight engine when it 15 warmed
prior o disconnecting the external power plug.

External Power PIUE ....oocvenminrererarnes SCONNECT from RECEPTACLE
Battery Master SWILCH ...ovierrereresmsisimsssmsss sonsesssssssss resssssnssssssssssassasss s ON
ATBIMALONS ....corvsrresresssrsnssnsssersrmasasesssessmssnssss sasmassnssssss sasss sessassrsssasasrnssnesss 0N
Ammaeter (Operaling Engine) .o eesmmmmms e .CHECK
RIZH BOZING oooviiinsrssisrmsssirsrsssssssssmsmssmsssnssas sesmssasss sasssns e sassansrases RESTART
G0 WOULIML ..cevvcvsrsmssmsrassssssmsssrssassmssnssonsses rmsssns sms passsus rassmnssas sasenss CHECK

4.5 Warm-Up Checklist (4.15)

WARM-UP (4.15a)
THrOWIES ..ooceinininsnmsssicasassmsasssmmsmssnmsnassasssnssesnenssneesnnsnses VOO0 10 1200 RPM

BEFORE TAXIING (4.15h)

Exlemal Power Source Unil .. VERIFY REMOVED
Daltery DERSIEr SWIHOH: sl o migesin VERIFY ON
PUOnl Selechons. .o ON, BOTH X-FEED (30 SEC), ON
D R A R A M A A AT SET
F LT L e B [ 1 A T SET
Ratin WAt A s sisvioiniin i s e R T R ON
N s S AR SRS AS REQUIRED
BB s v bR R R AR T A3 AS DESIRED
ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 4
NORMAL PROCEDURES

PA-44-180, SEMINOLE

4.5d Warm-Up Checklist (4.15) (Continued)
BEFORE TAXIING (4.15b} (Continued)

PCRIEOEREONE s o 0 SRR 4 A ok M h S A S i G
POSSENBEr BEIANTIE 1. oo sosiach s s s o 4 o B

4.5¢ Taxiing Checklist (4.17)
TAXIING (4.17)

R BB ot A S AR N A T

BICBLINE oiivisvminriinncin
IDSLrUMENLE. o e isvisassivissasiin

4.51 Ground Check Checklist (4.19)
GROUND CHECK (4.19)

Parkng Brake coiiniiainmiinasnsisiimmiiaion
L HE L s L S B D (ROl st i
Propelier Controls ... i
e INSIrEMYRITR s i L s

Throttles...

Propeller Lunlm!s[M.lx Dmp m:- EFMJ.

Throules...
Mugrlr.m:}{Mux L'lmp 1‘?5 HFM
Max. Diff. - 50 RPM)...

Propeller Controls {Max, !J:up WU Hl"'-*l]l

Carburetor Hear ..

Aernalor LIIDUL it s i sy
Annunciptor Panel Lighils ..t
Yo Vacuum OiUBE ... iviimmirmiissisisisaasasss sasie
Throttles (500 1o 600 BPMY.......coommmmiiniimss

REPORT: VB-1616
4-12

CHECK & SET
TEST & OFF
CHECK
NERIFY ON
COMPLETE
RELEASE

JULEAR

. APPLY SLOWLY

snnmnssirs CHECK
sinssivie CETRC I

e R 1 & | = 8 4

.................................. SET
...... i POLL RICH
.......... FULL FORWARD

. CHECK
HULI' RIPM

I'L."'LIHFF. CHECK

- 2000 KPM

e CHECK
EXERCISE
. CHECK

' CHECK

& LOUT
ol 5 o 5 2 IN Hg

..1DLE - CHECK

ISSUED: JULY 12, 1995
REVISED: JULY 14, 2011



SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

4.5 Gronnd Check Checklist (4.19) (Continued )

GROUND CHECK (4.1%)

e T | L1 e | e e L T EP e P er | ]

4.5p Before Takeoff Checklist (4.21)
BEFORE TAKEOFF (4.21)

B 1 R e A R TP o e P A e A e S PPy CHECK
FHphE InElromdent i d R s R CHECK
Eagine INKLromenis & niasiiminmmbimeaitieidissbianting CHECK
et BT T e e AT e M e P o SUFFICIENT
Bhertere: Pl Banaml .. cuiimisinbivmim i il iy (N
B B T i i e A S PR e R s JFULL FORWARD
] O o R ) Y e e N o LTS s Y N
Stabilator and Budder Trimg. . o iiiiiimiii b mins s sdbins sissssasnnss SET
2T T T L P e e L Pam S P SRR . COMPLETE
AREbOk e G e b e R e e OFF
BTN B i s e o D AS REQUIRED
O A s i i s s s o S s i Sk vk s OFF
o o s R s e e n D PEN
B O N i o s e e i i AS REQUIRED
B S e e R i CHECK & SET

Wiarning Daghls o ainsnaunmnibnammmmihanicmsesn CHECK
BParking Brake o sitinuusmnsmiisisiinninnnmsniane RBERASH

4.5h Takeoff Checklist (4.23)

CAUTION
Fast taxi turns immediately prior 1o takeoll
should be avorded to prevent unporung fuel leed
lines.

NOTE
Adjust mixture prior to takeoff at high elevations,
Do not overheat engines. Adjust mixture only
enough to obtain smooth engine operation,

ISSUED: JULY 12, 1998 REPORT: VEB-1616
REVISED: JULY 14, 2011 4-13




SECTION 4
NORMAL PROCEDURES PA-44-180, SEMINOLE

4.5h Takeofl Cheeklist (4.23) { Continued )

NORMAL TAKEQFF (4.23a}

Flaps.... R
‘:-l..thltamr :md Ruddr:r l rum. C HLE K SET
F’nwr:r,, ??IH] IKFM I E.]Ll THROTTLE
ROAbS SaB L. e R R R e Y TS

0F FLAP, SHORT FIELD PERFORMANCE TAKEOFF (4.23b)

Flaps... ¥ R R e F AR - LIP
Sldhlhlur amE Huddlr Trrm RS RN Y C'HE'['K SET
DRI o chcrsrv bbb N R O TR R R SRR SRR HOLD
i RS RPN RRL TR Rp PO 2700 RPM, FULL THROTTLE
BRI < ciuvrnsrhinnsinauissiisssnsisrsrinnins) FULL RICH (or SET for ALTITUDE)
BRI o i b i PR N RS s .RELEASE
IR SOOI vt issasss s RN TS R T o i S 70 KIAS
CObstacle Clearanoe Speoth. ..o .82 KIAS
BT i b T T A AN A R A R SR RO AT 8 UP
Chimb-Speed (past OBSIAGIEEY ....iiicumsirisiessmmissisasesiiossrinssisssis B8 KIAS

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 4
PA-44-180, SEMINOLE NOBRMAL PROCEDURES

4.51 Climb Checklist (4.25)

MAXIMUM PERFORMANCE CLIMB (4.25a)

Beet Rate (Plape Upkcisinmininnsaiainmissmiisimsisnana i folAS
Best Angle (Flaps Up) o nnininiinnimuieimmnsimmimicod KIAS
Sowl Flape e spanniansmmiar om0 nN
Electric Fuel Pumps UN;

CRUISE CLIMB (4.25h)

IV e s e s el P L RECH
5 o R R e ek e L Lo oS b S e Mg oy,
D P i i i e b s e et s e AP I TAS
oWl B s s i G v i o s aoi e e vaas s B U red
2y T T B i S S e A o et O Sy ! |

4.5j Cruise Checklist (4.27)

CRUISING (4.27)

Relerence performance charts and Aveo-Lycoming Operator's Manual.

PROWBE s ciiicianiassussassinnbasni cnasn s ansnsa svnpsassesavsnsnennsnetr 1. ok PEAWET Setiing Chiiel
Blectrle Puel PUMBE o iz imammmnimsissyiseminnani e
IVIRERUTE CONIGRE cdinii sisinivnsssmviss s sinasmss s RIS i snn s i AN LI T
WL BLATIE o cansarmiminan i iass s s n s pasasassner s ar s sk o Ptpn e

4.5k Descent Checklist (4.2%)

DESCENT i4.29)
M e ORI e nrssinms sisinnss snsssnnsnsies spssssasresse s L LIS T ith Deéscent

I i s aanm v R T A S e AN R A AN s F P T AN ST As Required
20T 1 e O o Sty AR R - RS SOt 1. SRR RPN Y 4.1 * 10| b1 1 -1

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JULY 28, 2004 4-15



SECTION 4
NORMAL PROCEDURES PA-44- 150, SEMINOLE

4.5m Approach and Landing Checklist (4.31)

APPROACH AND LANDING (4.31)

L B R i R e R e RGeS T ERECT
Nl BEIS, FIRENEESES . uisminssrsisiairsissmcansaina il RS T EL
Electric Puel- PRI i sisibesss s i issmcsiassioaranssassan i
Fuel Selectors ... L s
Landing Gear {Euluw l-m EL[A'-H LDOWN
Landing Gear Lights.... S A R S M e BURLI:-.N
PRIl NI . cvccinstios s b s i N{}"ii- {JI:AH DOWN
| EE T BT ] | R S SpeRRpeesry 1 0 I O 01 | 0 5 |
Propeller Controls......civmmmsssimsismmsimsmrmsssssimmasssnisarmssio b b il P RWARD
Carburelor Heat Controls. ...t REGUIRED

NORMAL LANDING (4.31a)

Flaps.... A b -0 U LL. EAPW Y
mr-;pn:r.,d ll"lnpﬁ Upj. SR D EKTAS

(Flaps D::-wm R R e T R B
TR iiiascinitsisniiiosiinioita S R L e AS REQUIRED
TR (i i et REOUIRBE
TouchdOw I i s R MAIN WHEELS
BETARTE i i e A b A R N D A TR P i i AS REQUIRED

SHORT FIELD PERFORMANCE LANDING (4.31h)

Flaps (Below 11] KIAS) imaimmmsiimsmisiisssnss DU LL DOWN
Alrspoed (AL Max, WELENL) ovcimrsmianissmsmesmsssssssimmamsrnssmsnsseass Ao} FelBag
201 | e Lo e U I e O A Rl R As . RFQUIRE

T ERIRINIEY i etk i e =i, MAIN WHFI—I "-.
BRI o e Mh}{lhrl UM wnlmm SKIDDING

REPORT: VB-16l16 ISSUED: JULY 12, 1995
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SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

4.5n Go-Around Checklist (4.33)

GO-AROLUNID (4.33)

I I OB vt s S i BN SR R FULL FORWARD
Propeller Comtrols.....onsumimrmmmmminmmiismsssil Wlals POBWARD
T L OMETOIR . covinmiiic it ks A A A s ki FULL FORWARD

Control Wheel .....oraiimsminnnmanBAGK PRESSURE TO OBTAIN

POSITIVE CLIMB ATTITUDE
PR - osusistisimitsiipnpunransaisisem i Lok T S LAT W LY
BB s e N B D A TG A b SR T BT ST IR) up
ORI s vaincisins o AT R S s e AS REQUIRED

4.50 After Landing Checklist (4.35)
AFTER LANDING (4.35)

Clear of runway,

B IR o S B TR N e o RETRACT
O ETRRINR v oyt o o b b S SR R R R AR SR FULL OPEN
AT IO H R OB IONS oo cinaniuis obbebssii s s i s s v OFF
ROl T PR cininisimsiimsisssminei s i e s OFF

Landing and Taxi Lighls........ccmnumnmnimmnninnas-as REQUIRED

4.5p Stopping Engine Checklist (4.37)
STOPPING ENGINE (4.37)

Bl I NG i i b s anaiis FAN - 2 MIN, THEN OFF
Bty NESRheer BOANCEL o i v i sy s vn il atsi s b s v OFF
ElettiCHl BQUIDIIAL (it iiisnsmmmss s OFF
PRI oo s S R R DR bl IDLE
B i T s S M R Al IDLE CUTOFF
BAREnEto BWALCeR. i s OFF
ATernabor SRR v s OFF
Panel Eiptis (AL TRENEY ooiommmanimamsniissimmaimaiimsmimmriasien o i Qrr
BAUCE Y INERBDOT i iumsviis iR SRR AT R s TR e OFF
ISSUED: JULY 12, 1995 REPORT: VB-1616

REVISED: AUGUST 1, 2002 4-17



SECTION 4
NORMAL PROCEDURES PA-44-180, SEMINOLE

4.5q Mooring Checklist (4.39)

MOORING (4.39)

20ntrol WReEal . ... immsssmmssmmsssmsssmsesmssnsssrrt BL W RED with belts

R R i e e e M PLRCE

REPORT: VB-1616 ISSUED; JULY 12, 1995
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SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

The following paragraphs are provided o supply detailed information and
the explanations of the normal procedures pecessary for the safe operation of
the airplune.

4.9 PREFLIGHT CHECHK (4.5a)

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

4.9 Cockpit (4.54)

Upon entering the cockpit, release the sear belts securing the control
wheel. Open the static system drain 1o remove any moisture that has
accumulated in the lines. Verily that the alternate static system valve 15 n the
normal position. Ensure that the magneto switches are OFF

Set the parking brake by first depressing and holding the toe brake pedals
and then pulling out the parking brake knob.

Check that the fuel pump switches are in the O position,
Check that the landing gear selector is in the DOWN position,

The throitles should be at IDLE and the mixture contrels should be in
IDLE CUT-OFF. Move the cowl flup controls to the full OPEN positon.

Check the primary fhght controls lor proper operation and sel the
stabtlator and rudder trom 1o neatral. Ensure that both fuel selectors are (N,

Verify the radio master switch and all elecincal switches are in the OFF
position, Turn battery master switch ON,

Check the fuel quantity gauges for adequate supply of fucl. Check the
annunciator lights with the PRESS-TO-TEST bhutton located to the left of the
annunciator panel. Check that the three landing gear lights are ON. Turn OFF
the battery master switch.

ISSUED: JULY 12, 1995 REPORT: VB-1616
4-1%



SECTION4
NORMAL PROCEDURES PA-44-180, SEMINOLE

4,90 Cockpit (4.5a) (Continued)
CAUTION

If the emergency exit 15 unlatwched in flight, it
may separate and damage the exterior of the
airplane.

Check that the ecmergency exit is in place and securcly laiched. Extend the
Naps for the walk-around inspection. Check the windows for cleanlinegss.
Check that the POH and all reguired papers are on board. Properly stow any
baggage and secure.

4.9h Right Wing (4.5a)

After exiting the cockpit, the first items to check during the walk-around
are the fuel sump drains. These drains are located on the right side of the
fuselage just forward of the entrance step. Drain and check for water, foreign
matter and proper fuel,

Check that the wing surface and control surfaces are clear of ice, frost,
snow or other extraneous substances. Check the flap, aileron and hinges for
damage and operational imerference. Static wicks should be firmly attached
and in good condition. Check the wing tup and hights for damage.

Proceeding along the wing, verily that the scupper drain and el tank
vent located on the underside of the wing, outhoard of the nacelle, are clear of
obstructions. Remove the tedown.

Open the fuel cap and visvally check the fuel quanuty. The quantty
should match the indication that was on the fuel quantity gauges. Replace cap
securely.

Proceed forward 1o the engine cowling, Check uts general condition; look
for oil or fluid leakage and that the cowling is secure. Open the oil access door
and check the oil quantity (four to eight quans), Eight quarts are required for
maximum range. Secure the access door.

The propeller and spinner should be checked for detrimental nicks, eracks,
or other defects; and the air inlets are clear of obstructions. Move down to the
cowl flap area, The cowl Naps should be open and secure,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

4.9h Right Wing (4.5a) (Continned )

Next, complete a check of the landing gear. Check the main gear strut for
proper inflation, There should be 2.60 +/- 0.25 inches of strut exposure under a
normal static load. Check for hydraulic leaks. Check the uire for cuts, wear, and
proper inflation. Make a visual check of the brake, block and disc. Remove the
chock.

4.9¢ Mose Section (4.52a)

Check the peneral condition of the nose section, The windshield should be
clean, secure and free from cracks or distortion. Next check that the battery
vents are clear of obstructions, Check the condition and security of the landing
lights. The heater air inlet should be clear of abstructions. Next remove the
chock and check the nose gear strut for proper inflation. There should be
2.70+/- (.25 inches of strut exposure under a normal static load. Check the tire
for cuts, wear, and proper inflation,

4.9d Left Wing (4.5a)

The wing surface should be clear of ice, frost, snow or other exiraneous
substances. Check the main gear strut for proper inflation. There should be
2.000+/- 0.25 inches of strut exposure under a normal static load. Check for
hydraulic leaks, Check the nire for cuts, wear, and proper inflation. Make a
visual check of the brake, block and disc. Remove the chock. Next, check the
cowl flap arca, The cowl flap should be open and secure.

Proceed to the fuel filler cap. Open the fuel cap and visually check the fuel
quantity. The quantity should match the indication that was on the fuel quantity
gauges. Replace cap securcly.

MNext, check the engine cowling. Check its general condition; look for oil
or fluid leakage and that the cowling is secure. Open the oil access door and
check the oil quantity (four to eight quaris). Eight quarts are required for
maximum range. Secure the access door.

The propeller and spinner should be checked for detrimental nicks, eracks,
or other defects, and the air inlets are clear of obstructions.

WNext, verify that the scupper drain and fuel wank vent locaied on the
underside of the wing, outhoard of the nacelle, are clear of obstructions.

Remove the uedown,

ISSUED: JULY 12, 1995 REPORT: VRB-1616
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SECTION 4
NORMAL PROCEDURES PA-44-180, SEMINOLE

4.9d Left Wing (4.5a) (Continued)

Proceed along the leading edge of the wing to the stall warning vines.
Check both vanes for damage and freedom of movement. A squat switch in the
stall warning system does not allow the unit to be activated on the ground.

Check the pitot/ static bead. If installed, remove the cover from the pitot
head on the underside of the wing. Make sure the holes are open and clear of
obstructions. Next, check the wingtip and lights for damage.

Check the aileron, flap and hinges for damage and operational
mterference, Statie wicks should be firmly attached and in good condition.

4.9¢ Fuselage (Left Side) (4.5a)

Check the general condition of the left side of the fuselage. The
emergency exil should be secure and Mush with the fuselape skin, All side
windows should be elean and without defects. Antennas should be in place and
securely antached. Check the fresh air inlet for any obstructions.

4. Empennage (4.5a)

Check that the empennage surfaces are clear of ice, frost, snow or other
extrancous substances. All surfaces ol the empennage should be examined for
damage and operational interference. The stabilator and rodder should be
operational and free from damage or interference of any type. Check the
condition of the tom tabs and ensure that all hinges and push rods are sound
and operational. Stabilator and rudder static wicks should be firmly attached
and i good condition.

11 the tail has been tied down, remove the ticdown rope.

4.9¢ Fuselage (Right Side) (4.5a)

Check the general condition of the right side of the fuselage. Check that
the baggage door and cabin door attachments are secure and that the hinges are
operational, Close and lutch the bagzage door.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 4
PA-44-180, SEMINOLE NORMAL PROCEDURES

4.9h Miscellaneous (4.5a)

Enter the cockpit and retract the flaps, Turn the battery master swiltch
ON, Check the interior lights by turning ON the necessary switches, Afler
the interior lights are checked, um ON the pitot heat, and the exterior hight
switches, Next, perform a walk-around check of the extenor hights for proper
operation, and the heated pitot head for proper heating,

CAUTION

Care should be taken when an operational check
of the heated pitol head 15 being performed. The
unil becomes very hot, Ground operation should
be limited to 3 minutes maximum (o avoid
damaging the heating elements,

Reenter the cockpit and turn all switches OFF. At this time all passengers
can be boarded.

4.11 BEFORE STARTING ENGINE {4.5h)

After prefhght mtertor and exterior checks and Might planning have been
completed and the airplane has been determined ready for (hght, the cabin door
should be secured. All seats should be adjusted and secured in position and seat
belts and shoulder harnesses properly fastened.

NOTE
A pull test of the locking restraint feature should

be performed on the mertial reel shoulder
harness.

Turn on the altlernator switches, Sel the parking brake by first depressing
and holding the 1o brake pedals, then pull back on the parking brake knob.
Venfy that the landing gear selector s in the DOWN position.

Check that the control levers move smoothly and place the throttles at
IDLE, the propeller controls to FULL INCREASE and the mixture controls at
IDLE CUTOFF, Adjust the frichion control as desired.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 4
NORMAL PROCEDURES PA-44-180, SEMINOLE

4.11 BEFORE STARTING ENGINE (4.5b) ( Continued)

Verify that the carburetor heat for each engine is off and the cowl [laps
are open,

Verily that both stabilator and rodder trim is set 1o neutral and that the
fuel selectors are on.

Al other electrical switches and radio master switeh should be ofT 1o
gvioid an electrical overload when the starter 15 ungngm‘]_ Check that all circait
breakers are .

4.13 ENGINE START (4.5¢)

NOTE

When starung at ambient temperatures +20°F
and below, operate [irst engine started with
alternator ON (at max charging rate not
exceed 1500 RPM) for 5 minutes minimuim
belore imtiating start on second engine.

NOTE

Starter manufacturer recommends starter
cranking periods be imited to 10 seconds
with a 20 second rest pericd between cranking
attempts. Maxumum of 6 sturt penods allowed.
If a start 15 not achieved on sixth attempt atlow
starter to cool for 30 mnutes before attempling
additional starts. Do not engage the starter
immediately after releasing 1. This practice may
damage the starer mechanism.

4.13a Normal Start - Cold Engine (4.5¢)

Turn the battery master switch ON and check that the three green gear
position lights are illuminated. Open the throttles about 1/4 inch. Advance the
propeller controls o full forward and the mixture controls 1o full rich, Start
one engine ol a tume vsing the following procedure,

Turn the electiric fuel pump on. Prime the engine as required, Verify the
propeller area 15 clear, then turn on the magneto switches. Engage the starter.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 4
PA-44-1580, SEMINOLE NORMAL PROCEDURES

4.13 ENGINE START(4,5¢) (Continued)
4.13a Normal Start - Cold Engine (4.5¢) (Confinued)

When the engine starts, adjust the throttle and momitor the oil pressore: 11
no oil pressure is indicated within 30 seconds, shut down the engine and have
it checked, In cold weather it may take somewhal longer for an oil pressure
indhication,

Repeat the above procedure for the opposite engine. After the engines
have started, check the aliernators for sullicient output and the gyro vacuum
gauge for a reading between 4.8 and 5.2 in. Hg. and that the flow buttons are
retracted.

4.13h Normal Start - Hot Engine (4.5¢)

Turn the battery master switch ON and check that the three green gear
position lights are illuminated. If the engines are sull warm from previous
operation, begin by first opening the throttles 1/2 inch, Advance the propelier
controls to full forward, Start one engine at o ume using the following
provedure.

Turn the electric fuel pump on. Advance the mixture control full rich.
Venlfy the propeller area is clear and turn magnetos on. Engage the starter.
When the engine starts, adjust the throttle and monitor the oil pressuee, If no
oil pressure s indicated within 30 seconds, shut down the engine and have il
checked,

Repeat the above procedure for the opposite engine, After the engines
have started, confirm that the aliernators-are on by checking the ammeiers lor
output. Check the gyro vacuum gauge for a reading between 4.8 and 3.2 in Hg.
and that the flow buttons are retracted.

4.13¢ Engine Start - Cold Weather (Below 10°F) (4.5¢)

CAUTTON

Ensure magneto and master switches are OFF
and mixture controls are in idle cut-off before
turning propeller manually

It available, preheat should be considered. After checking that the battery
master and magneto switches are OFF, and mixture controls are in idle cut-off,
manually rotate each engine through 10 propeller blades duning the preflight
inspection. Refer to Section 4. 131 before starting with external power.
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4.13¢ Engine Start - Cold Weather (Below 10°F) (4.5¢) (Continued )

Turmn the battery master switch and alternator switches OFF, Verify the
magneto switches are OFF and connect the external power, Turn ON the
clectric fuel pump, move the mixture control full rich, the propeller control
full forward and open the throttde 1/4 inch, Next, prime as required, check
that the propeller area is clear then wrn on the magneto switches. Engage the
slarter.

When the engine stants, adjust the throttle and monitor the oil pressure.
If engine does not start, add prime and repeat, When engine fires, prime as
required until engine is runmng smoothly. Repeat the above procedure for the
Opposite engine.

Adter both unginaﬁ have been started and wurmcd-up. reduce the throttles
io the lowest |m:f.5|'hh: RPN,

WARNING

Shut down the right engine when it i3 warmed
prior to disconnecting the external power plug.

Shut down the right engine and disconnect the external power plug. After
external power has been removed, wm the battery master switch and alternator
switches CN, Restart the nght engine using a normal start, Aler both engines
have been staned, check the aliernators for sufficient output, Check the gyvro
vicuum gauge for a reading between 4.8 and 5.2 in He.

4.13d Engine Start When Flooded (4.5¢)

If an engine is flooded (by overpriming, for example), the mixture should
be pulled to idle cot-off. Advance the propeller control full forward and the
throtte full open. Venfly that the electric fuel pump 15 off. Turn the battery
master swilch ON, venfy the propeller area is clear, then twrn the magnelo
swilches ON, Engage the starter,

Advance the mixture control only afier the engine has started, and retard
the throttle lever 1o 100 RPM. Monitor the oil pressure. Confirm that the
altermators are on by checking the ammeiers for output. Check the gyro
vacuum gauge for a reading between 4.8 and 5.2 in. He.
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4.13¢ Engine Start With External Power Source (4.5¢)

NOTE
For all normal operations using the PEP jumper
cables, the master switch should be OFF, but u
15 possible 1o 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 1if the ship’s
battery has been depleted, the external power
supply can be reduced 1o the level of the ship's
hattery. This can be tested by turning the master
switch ON momentarily while the starter s
engaged. If cranking speed increases, the ship's
hattery 15 at a higher level than the external
power supply. I the battery has been depleted by
excessive cranking, it must be recharged before
the second engine 15 started. All the alternator
current will go to the low battery until it receives
sufficient charge, and it may not start the other
engine immediately,

A feature called the Piper External Power (PEP) allows the operator 1o use
an external battery to crank the engines without having to gan access to the
arrplane’s battery,

Turn the battery master switch and all electrical equipment OFF. Connect
the RED lead of the PEP kit jumper cable to the POSITIVE (+) terminal of an
external 12-volt battery and the BLACK lead 10 the NEGATIVE (-} terminal.
Insert the plug of the jumper cable into the receptacle located on the right side
of the nose. Note that when the plug 18 inserted, the clectrical system is ON,
Procecd with the normal stanting technique.

WARNING

Shut down the right engine when it is warmed
prior o disconnecting the external power plug.
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4.13e¢ Engine Start With External Power Source (4.5¢) (Continued )

After the engines have started, check the oil pressure, reduce power
on the left engine 1o the lowest possible RPM 0 reduce sparking, and shut
down the right engine. Disconnect external power from the aircrafi. Turn
the master switch ON and check the alternator ammeter for an indication of
cutput, DO NOT ATTEMPT FLIGHT IF THERE IS NO INDICATION OF
ALTERNATOR OUTPUT. Restart the rnight engine afler the external power
plug has been removed,

4.15 BEFORE TAXIING (4.5d)
4.15a. Warm-Up (4.5d)

Warm-up the engines at 1000 o 1200 RPM. Avoid prolonged idling at
low RPM, as thas practice may result in fouled spark plugs.

Takeofl may be made as soon as the ground check s completed, provided
that the throttles may be opened fully without backfliring or skipping and
without a reduction in engine oil pressure,

Do nol operate the engines at high RPM when ronning up or taxiing over
ground contaimng loose stones, gravel or any loose material that may cause
damage to the propeller blades.

4.15b. Before Taxiing (4.5d)

If an External Power Source Umit has been used for starting, verify that ut
15 dhsconnected and the battery master switch is ON. Move both fuel selectors
from ON o X-FEED (crossfeed). Leave them in X-FEED for a minimum of
A-seconds 10 minimize the possihility of fuel comaminaton in the crossfeed
fuel lines, then retwrn both fuel selectors 1o the ON position. Set the gyros, the
altimeter and clock as required. Turn ON the radio master switch. Lights and
heater may be turmed on as desired, Check the radios, and set them as desired,
Check the autopilot (See Section 9) and turn ON and check the eleciric rim,
Verily both fuel selectors are in the ON position,

Complete the passenger bniefing. Release the parking brake by hirst

depressing and holding the toe brake pedals and then pushing forward on the
parking brake control,
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4.17 TAXITING (4.5¢)

Check to make sure the taxi area is clear. Always apply the throttles
slowly. While taxiing, apply the brakes 1o determine their effectiveness. Make
slight turns o check steening. During the taxi, check the instruments (turn
indicator, directional gyvro, coordination ball & compass),

4,19 GROUND CHECK (4.5f)

Set the parking brake. Advance mixture and propeller controls, Check
engine instruments to see thal they are functional and that readings are within
limitations, Set the throttles to an engine speed of 1500 RPM. Retard the
prapeller controls aft to check feathering; however, do not allow a drop of
more than 500 RPM.

Advance the throttles until engine speed reaches 2000 RPM. Check the
magnetos on each engine by turning OFF, then ON, each of four magneto
switches in turn. The maximum drop when a magneto i3 wrped off s 175
RPM. The maximum differential between magnetos on one engine is 50 RPM,
After checking one magneto, do not check the next until the engine speed
retums 1o 2000 RPM. Operation of an engine on one magneto should be kept 1o
a minimum.

Exercise the propeller levers through their range to check their operation,
Response should be normal. Do not allow speed to drop more than 300 RPM
. 'The governor can be checked by retarding the propeller control unul a drop
of 100 RPM to 200 RPM appears, then advancing the throitle to get a shight
increase in manifold pressure. The propeller speed should stay the same when
the throttle is advanced. indicating proper function of the governor. Carburetor
icat should also be checked prior o takeof! 10 be sure the control 15 operating
properly and to purge any ice which may have formed during taxiing. Avoid
prolonged ground operation with carburetor heat ON as the air 15 unhltered.

Check alternator output - alternator output readings should be about equal.
All annunciator lights should be out. Check that the gyro vacuum pauge is
reading between 4.8 to 5.2 in. He. Retard the throttles to 500 10 600 RPM to
check idling. Set the throttles at 1000 RPM, recheck the flight instruments, and
reset them if necessary. Set the desired amount of friction on the engine control
levers.
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4.21 BEFORE TAKEOFF (4.5g)

Ensure proper fhight control movement and response. Check that flight
nstruments are set and operational, and that all engine instruments are reading
within limits, Cheek that the fuel guantity is sufficient tor the intended flight.
Turn the electric fuel pumps ON for takeoff, Check that the mixture controls
are full forward, Ensure that the fuel selectors are on and set trim for takeolf.

The autopitot should be wmed off during takeoff, Turn pitot hem ON if
necessary, Verify that the carburetor heat selectors are off and cowl flaps are
open. Recheck alternator output. Set avionics as required, Set the direction
indicator if necessary and set the transponder as reguired.

Check the wing flaps for proper operation. Visually confirm that nght and
left wing flaps are equally extended. Set the Maps.

Check that no warning lights are illuminated, Venfy that the cabin door is
closed and latched. Release the parking brake.

4.23 TAKEOFF (4.5h)

CAUTION

Fast taxi turns immediately prior o takeoll
should be avorded 1w prevenl any possibility ol
fuel hine unporting which could lead o engine
sloppage on takeofl.

To maximize power availability for takeolfs from airports at higher
elevations, the mixtue should be leaned. Adjust mixture afier mkeofl power
has been applied just enough to obtain smooth engine operation. Monitor
engine lemperatures 1o prevent overheating.

Takeoff should not be attempted with ice or frost on the wings. Takeoft
distances and 50-foot obstacle clearance distances are shown on charts in the
Performance Section of this Handbook. The performance shown on charis
will be reduced by uphill gradient, tailwind component, or soft, wet, rough or
grassy surface, or poor pilot technique.
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4.23 TAKEOQFF (4.5h) (Continued)

Avoid fast turns onto the runway followed by immediate takeolf,
especially with a low fuel supply. As power is applied at the stact of the takeoff
roll, look at the engine instruments 1o sce that the engines are operating
properly and putting oul normal power and at the airspeed indicator 1o see that
it s functioning. Apply throtile smoothly.

The Nap seiting for normal akeolT 1s 07 1o 107 For short fields or helds
with solt surface conditions or adjacent obstacles, total wmkeoll distances can be
reduced appreciably by lowering Maps 1o 257 for takeofT.

4.23a Normal TakeolT (4.5h)

When obstacle clearance 15 no problem, a normal 1akeoff technique may
be used with flaps set o 07 or 107 Set the stabilator trim indicator in the
takeolT range. Accelerate to 75 KIAS and ease back on the contral wheel
enough 1o let the airplane lift off. After lift-off| accelerate 10 the best rate of
climb speed, 88 KIAS, retracting the landing gear and flaps, if applicable,
while accelerating.

4.23b 0" Flap, Short Field Performance TakeolT (4.5h)

When a short held effort is required, the safest short field technigoe 1o
use is with the Aaps up (07 In the event of an engine failure, the airplane is
in the best Might configuration to sustain altitude immediately after the gear
is raised.

Set the stabilator trim indicator in the takeolT range. Set the brakes and
bring the engines to full power belore release. Accelerate to 70 KIAS and
rolate the mrplane hirmly so that the mrspeed 15 approximately 82 KIAS when
passing through the obstacle beight. The arplane should then be allowed to
accelerate wy the best rate of climb speed (88 KIAS) when obstacles are not a
problem. The landing gear should be retracted when a positive chimb s
achieved.
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4.23h (° Flap, Short Field Performance Takeoff (4.5h) (Continued )

NOTE

Gear warning horn will sound when landing gear
15 retracted with flaps extended beyond first
notch.

When the shortest possible ground roll and the greatest clearance distance
over a 50-foot obstacle is needed, a flap sewing up to a maximum of 25°
(second notch) may be used. Set the stabilator trim indicator shghtly nose up
lrom the takeoff range. When 25% of flaps are selected, procedures similar 1o
those deseribed for 0 flaps should be used with an obsiacle speed no slower
than 70 KIAS. Retract the gear when a gear-down landing is no longer possible
on the runway, It should also be noted that when a 25-degree flap setting is
used on the takeoff roll, an effort 1o hold the airplane on the runway oo long
may resull in a wheelbarrowing tendency, This should be avoided,

This procedure should only be vsed when conditions truly require added
performance. The pilol must be aware that he achieves this improved
performance only at the expense of a reduction i his salety margins. If an
cagine failure were 1o occur near the obstacle with the gear and Maps stll
down, the only choice available 1o the pilot is o reduce the remaining power o
idle and make the best possible landing strajght ahead since single engine
performance under these conditions is non-existent,

Becaose of reduced safety margins associated with 257 Nap, short feld
takeofts, performance data is only provided for 0 flap, short ficld takeolfs.
Takeoll distances to be achieved using these procedures are included in Section
5 of this Handbook.

4.25 CLIMB (4.5i)
4.25a Takeoff Climb (4.5§)

On chimb-out after takeofl, it 15 recommended that the best rate of ¢limb
speed (88 KIAS) be maintained with full power on the engines until adequate
terrain clearance 15 obtained. If obstacle clearance is a consideration, maintain
best angle of chimb speed (82 KIAS) unul elear of all abstacles, then accelerate
1o best rate of climb speed (88 KIAS), The cowl flaps should be OPEN and
elecine fuel pumps should be ON until level off 15 accomplished at desired
cruise altitude.
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4.25b Cruise Climb (4.5i)

Al this point, engine power should be reduced o approximately 75%
power for cruise climb. A cruise climb speed of 105 KIAS or higher is also
recommended. This combination of reduced power and increased climb speed
provides better engine cooling, léss engine wear, reduced fuel consumption,
lower cabin noise level, and better forward visibility.

When reducing engine power, the throttles should be retarded lirst,
followed by the propeller controls. The mixture controls should remain at full
rich during the chimb. Cowl Naps should be adjusted 1o maintain eylhinder head
and oil wemperatures within the normal ranges specified for the engine. The
clectric fuel pumps should be ON until level off 15 accomplished at desired
cruise altitude,

Consistenl operational use of cruise clhimb power setlings is strongly
recomumended since this practice will make a substantial contribution to fuel
cconomy and increased engine life, and will reduce the incidence of premature
engine overhauls,

4.27 CRUISE (4.5))

When leveling off at crutse altitude, the pilol may reduce 10 a cruise power
setting in accordance with the Power Setting Table in this Handbook,

For maximum service life, eylinder head temperature should be
mainiained below 435F during high performance cruise operation and below
A00°F dunng ecconomy cruise operation. [ eylinder head temperatures become
too high during Mght, redoce them by enriching the mixture, by opening cowl
laps, by reducing power, or by use of any combination of these methods.

Following level off for cruise, the electrie fuel pumps may be turned off,
the cowl Mlaps should be closed or adjusted as necessary 1o maintain proper
cylinder head temperatures, and the airplane should be rimmed to fly hands
off.

The pilot should monitor weather conditions while fying and should be
alert to conditions which might lead to icing, IT induction system icing is
expected, place the carburetor heat control in the ON position.
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4.27 CRUISE (4.5)) (Continued)

WARNING

Flight in icing conditions is prohbited. If icing
15 encountered, immediate action should be
taken to [y out of icing conditions. Icing is
hazardous due to greatly reduced performance,
loss of forward visibility, possible longitudinal
control difficulties due to increased control
sensiiivity, and impaired power plant and fuel
syslem operation,

The ammeters for the electrical system should be monitored during
flight, especially during night or instrument flight, so that corrective
measures can be taken in case of malfunction. The procedures for dealing
with ¢lectrical failures are contained in the Emergency Procedure Scction
of this Handbook. The sooner a problem is recognized and corrective action
taken, the greater is the chance of avoiding total electrical failure. Both
alternator swilches should be ON for normal operation. The two ammeters
continuously indicate the alternator outputs, Certain regulator failures
can cause the altermator output voltage 10 increase uncontrollably. To prevent
damage, overvoltage relays are installed 1o automatically shut off the
alternator(s). The amber alternator annunciator (ALT) on the annunciator panel
will illuminate o warn of the rnipped condition. Alternator outputs will vary
with the electrical equipment in use and the state of charge of the battery.
Alternator outputs should not exceed 60 amperes. The red low voltage
annunciator (LO BLUS) will warn of bus voliage below requirements.

It 15 not recommended to takeolf into IFR operation with a single
alternator. During flight, electrical loads should be limited 1o 50 amperes for
cach alternator, Although the alternators are capable of 60 amperes output,
limiting loads to 50 amperes wall assure battery charging current.

Since the Seminole has one Tuel ok per engine, it is advisable 1o feed the
engines symmetrically during cruise so that approximately the same amount ol
fuel will be left in each side for the landing. A crossfeed is provided and can
be used 1o even up the fuel, if necessary.
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4.27 CRUISE (4.5)) (Continued)

During flight, keep account of time and fuel used in connection with power
setings 10 determine how the fuel Now and fuel quantity gauging systems are

operating.

There are no mechanical uplocks in the landing gear system. In the event
of a hydraulic system malfunctuon, the landing gear will free-fall 1o the gea
down position, The true airspeed with gear down is approximately 75% of the
gear retracted airspeed for any given power setting. Allowances for the
reduction in airspecd and range should be made when planning extended flight
between remote airfields or Hight over water.

4.29 DESCENT (4.5Kk)

When power is reduced for descent, the mixtures should be ennched as
altitude decreases, The propellers may be lelt at cruise setting; however, if the
propeller speed is reduced, it should be done after the thronles have been
retarded. Cowl {laps should normally be closed o keep the engines at the
proper operating lemperalure.,

4.31 APPROACH AND LANDING (4.5m)

Sometime during the approach for a landing, the throttle controls shoulkd
be retarded to check the gear warming horn. Flying the airplane with the horn
inoperative is nol advisable. Doing so con lead 10 a gear up landing as it 15 easy
ta forget the landing gear, especially when approaching for a one engine
inoperative landing, or when other equipment is inoperative, or when atlention
15 drawn o events oatside the cabin.

The red landing gear unsafe light (WARN GEAR UNSAFE) will
illuminate when the landing gear is in transition between the full up position
and the down and lockéd position. Additionally, the light will illuminate when
the gear warning hom sounds. The gear warning horn wall sound at low throttle
settings if the gear is not down and locked and when landing Naps are selected
and the gear is not down and locked.

The light is off when the landing gear is in either the full down and locked
or full up positions.
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4.31 APPROACH AND LANDING (4.5m) (Continued)

Prior 1o entering the traffic pattern, the aireraft should be slowed 1o
approximately 100 KIAS, and this speed should be maintained on the
downwind leg. The landing cheek should be made on the downwind leg. The
seat backs should be erect, and the seat belts and shoulder harnesses should be
[astened.

NOTE

A pull test of the ineriia reel locking restrmnt

feature should be performed.

Baoth fuel selectors should normally be ON, and the cowl Naps should be
set as required. The clectric fuel pumps should be ON. Select landing gear
DOWN and check For three preen lights on the panel and look for the nose
wheel in the nose wheel mirror. The landing gear should be lowered at speeds
below 140 KIAS and the faps at speeds below 111 KIAS.

Maintain a traffic pattern speed of 100 KIAS and a final approach speed
ol 9 KIAS, If the aircraft is lightly loaded, the final approach speed may be
reduced to 80 KIAS, Set the mixture controls o full rich.

When the power is reduced on close final approach, the propeller
controls should be advanced 1o the full forward position o provide
maximum power in the event of a go-around.

The landing gear position should be checked on the downwind leg and
again on final approach by checking the three green indicator lights on the
instrument panel and looking at the external mirror to check that the nose gear
15 extended, Remember that when the navigation lights are on, the gear
position lights are dimmed and are difficult to see in the daytime.

Operate the toe brakes to determine if there is sufficient pressure for
normal braking and make sure that the parking brake 15 not set. Verify that the
mixture and propeller controls are full forward. Carburetor heat should be used
il induction icing is suspected, ‘The autopilot should be OFF for landing.
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4.31 APPROACH AND LANDING (4.5m) (Continued)
4.31a Normal Landing (4.5m)

Landing may be made with any flap setting. Normally full flaps are vsed
Full Maps will reduce stall speed durning hinal approsch and will permit contact
with the runway at a slower speed.

Good pattern management includes a smooth, grudual reduction of power
on final approach with the power fully off before the wheels touch the runway.
This gives the gear warning horn a chance 1o blow if the gear is not locked
down, Electrie trim can be used to assist a smooth back pressure during [lare-
oul. Hold the nose up as long as possible betore and after contacting the ground
with the main wheels,

Maximum braking after touch-down is achieved by retracting the flaps,
applying back pressure to the wheel and applying pressure on the brakes,
However, unless extra braking 15 needed or unless a strong crosswind or gusty
ar condition exists, it is best to wait until turming ofl the runway o retract the
Maps. This will permit full attention 1o be given to the landing and landing roll
and will also prevent the pilot from accidentally reaching for the gear handle
instead of the Map handle.

If & crosswind or high-wind landing 1% necessary, approach with higher
than normal speed and with zero o 25 degrees of fMaps. Immediately after
touch-down, raise the flaps. During a crosswind approach hold a crab angle
into the wind until ready to flare out for the landing. Then lower the wing
that is into the wind to eliminate the erab angle without drifting, and use the
rudder 1o keep the wheels aligned with the runway. Avoid prolonged side ships
with a low fuel indication,

The maximum demonstrated crosswind component for landing is 17 KTS.

4.31b Short Field Performance Landing (4,5m)

For landings on short runways ol runways with adjacent obstructions, a
short field landing technique should be vsed in accordance with the charts in
Section 5. The airplane should be flown down final with full flaps at 75 KIAS
{at maximum weight) so as 10 cross any obstructions with the throttles at idle.
Immediately after wuch-down, raise the flaps and apply back pressure to the
control wheel as maximun braking is applied.
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4.33 GO-AROUND (4.5n)

If a go-around from a normal approach with the airplane in the landing
configuration becomes necessary, apply takeofl power to both engines by
moving the mixture controls, propeller controls and throttle controls full
forward. Establish a positive climb attitude, retract the flaps and landing gear
and adjust the cowl flap for adequate engine cooling.

4.35 AFTER LANDING (4.50)

When clear of the active runway, retract the flaps and open the cowl flaps.
Test the toc brakes, a spongy pedal 15 often an indication that the brake Muid
needs replemishing. The carburetor hest controls should be OFF. Tum both
electric fuel pumps OFF and vse the Landing/Taxi light as required.

4.37 STOPPING ENGINE (4.5p)

Prior to shutdown turn all radio and electrical equipment and external
lights- OFF. Move the throttle controls full aft to idle and the mixture
controls to idle cut-off, Turn OFF the magneto, the alternator and battery
master swilches, Also, at mght, twm OFF the panel Lights..

NOTE

The flaps must be placed in the "UP" position
for the flap swep to support weight. Passengers
should be cautioned accordingly.

4.39 MOORING (4.5q)

I necessary, the airplane should be moved on the ground with the ad of
the optional nose wheel ow bar.

The parking brake should be set and the ailerons and stabilator should
be secured by looping the seat belt through the control wheel and pulling it
snug. The rudder need not be secured under normal conditions, as its
connection to the nose wheel holds it in position, The flaps are locked when in
the fully retracted position.

Wheel chocks should be positioned in place. Tie-down ropes may be
attached 1o mooring nings under cach wing and 1o the tal skid.
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4.41 STALLS

The loss of altitude during a power off stall with the gear and flaps
retracted may be as much as 300 feet.

NOTE

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

4.43 TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is
recommended that when turbulent air is encountered or expected, the airspeed
be reduced to maneuvering speed to reduce the structural loads caused by gusts
and to allow for inadvertent speed build-ups which may occur as a result of the
turbulence or of distractions caused by the conditions. (See Subsection 2.3)

4.45 Vssi - INTENTIONAL ONE ENGINE INOPERATIVE SPEED

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

VssE is not a limitation. However, it is recommended that, except for
training, demonstrations, takeoffs, and landings, the airplane should not be
flown at a speed slower than VSSE

The intentional onc engine inoperative speed, VSSE, for the PA-44-180 is
82 KIAS.
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4.47 Vmca - AIR MINIMUM CONTROL SPEED

Vu™ca is the minimum flight speed at which a twin-engine airplane 1s
directionally and/or laterally controllable as determined in accordance with
Federal Aviation Regulations. Airplane certification conditions include one
engine becoming inoperative and windmilling; not more than a 5° bank toward
the operative engine; landing gear up; flaps in takeoff position; and most
rearward center of gravity.

VMCA for the PA-44-180 has been dectermined to be 56 KIAS and 1s a
stalled condition.

The Vmca demonstration, which may be required for the FAA flight
test for the multi-engine rating, approaches an uncontrolled flight condition
with power reduced on one engine. The demonstration and all intentional one
engine operations should not be performed at an altitude of less than 4000 feet
above the ground. The reccommended procedure for VMca demonstration is to
reduce the power to idle on the simulated inoperative engine at or above the
intentional one engine inoperative speed. VSSE, and slow down approximately
one knot per second until the FAA Required Demonstration Speed, stall buffet
or warning, rudder or ailcrons at full travel, or VMca (red line on the Airspecd
Indicator) is reached.

Vmca DEMONSTRATION

(A) ESMINEOEE s s s S e S Up
ENY BIIEE o mrmamms i i o o S S A s eSS AT e SR A SRE upP
(8) AIRSPEEl . v nussiisesmsisssimssss at or abovc 82 KIAS (VSSE)
Y MRS v camnsnmnsmmmnrmsinsiissssssn PO EELRICH
(e) Propeller Controls........cccccevieciciieicciiiicricececcceescevecenennne.. HIGH RPM
(f) Throttle (Simulated Inoperative Engine).........cccimmmisissssnn DLE
g) Thivitle MOthel Baging)...commmimmmmvmmnmPULL: FORWARD
(h) Airspeed...........ccccereueeeeeee... Reduce approximatcly 1 knot per second

until either STALL WARNING, FULL
CONTROL TRAVEL or VMcCA is obtained

REPORT: VB-1616 ISSUED: JULY 12, 1995
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447 Vaca - AIR MINIMUM CONTROL SPEED (Continued)
CAUTION

Use rudder to maintain directional control
(heading) and ailerons to maintain 5% bank
towards the operative engine (lateral attitude).
At the first sign of cither Vaca (airspeed
indicator redline) or stall warning (which may
be evidenced by: inability to maintain heading or
bank attitude, acrodynamic stall butfet, or stall
warning horn), immediately initiate recovery;
reduce power to idle on the operative engine, and
immediately lower the nose to regain VMca and
continue accelerating to VSSE.

CAUTHON

One engine inoperative stalls are not recom-
mended.

Uinder no circumstances should an attempt be made to ﬂ:,.' ata H[H:-l:-d belonw
Vmoa with only one engine operating.

4.49 PRACTICE ONE ENGINE INOPERATIVE FLLIGHT

Simulated one engine inoperative flight can be practiced without actually
shutting down one engine by seiting the propeller rpm of an ¢ngine 1o
approximate zero thrust, This s accomplished at typical traiming altitudes with
the throttle adjusted to produce the appropriate engine speed shown below and
the mixture full rich, or leaned as required for smooth low power operation,

NOTE

A rapid reduction in power (full throttle o idie
in less than 2 seconds) may be harmful to the
engine.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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4.49 PRACTICE ONE ENGINE INOPERATIVE FLIGHT (Continued)
Propeller rpm for Zero Thrust

KIAS RPM
82 VssE 1 85()
B8 Vyse 2180
100 2510
10 2690

4.51 NOISE LEVEL

The corrected noise level of this airermll is 74, 7 d B{A) with the wo
blade propeller.

No determination has been made by the Federal Aviation Administration
that the noise levels of this II.iI"FIIiII]L‘.' are or should be uuuﬂpmhlc or
unacceplable 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 lights conducted in accordance with FAR 36, Noise Standards
- Adrcrafl Type and Airworthiness Certification. This aircraft model is in
compliance with all FAR 36 noise standards applicable to this type.

REPORT: VE-1616 ISSUED: JULY 12, 1995
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SECTION 5
PERFORMANCE

5.1 GENERAL

All of the reguired (FAA regulations) and complementary performance
information applicable to this aircraft 1s provided by this secuon.

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

53 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information presented in this section is based on
measured Flight Test Data corrected to LC.AL standard day conditions and
analytically expanded for the various parameters of weight, alturude,
Iulaqmmlun:. cle.

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

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 takeofT 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 Mow and guantity checks are recommended.

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

ISSUED: JULY 12, 1995 REPORT: VE-1616
5-1



SECTION 5
PERFORMANCE PA-44-180, SEMINOLE

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING
{ Continued )

The mformation provided by paragraph 5.5 (Fhght Planmng Example)
outhnes a detaled Might plan using the performance charts in this section. Each
chart includes its own example 1o show how it is used.

WARNING

Performance information derived Dby
extrapolation beyond the limits shown on the
charts should not be used for fhght planning

PUrPOSEs.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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5.5 FLIGHT PLANNING EXAMPLE

(a) Aircralt Loading
The first step in planning a (light is to c¢alculate 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 lor the airplane as delivered from the
lactory has been entered in Figure 6-5. If any alterations to the
airplane have been made affecting weight and balance, reference (o
the aircrafl logbook and Weight and Balance Record (Figure 6-7)
should be made to determine the current basic empty weight of the
airplane.

Make use of the Weight and Balance Loading Form (Figure 6-11)
and the C.G. Range and Weight graph (Figure 6-15) to determine the
total weight of the airplane and the center of gravity position,

After proper utilization of the information provided, the following
weights have been found for consideration in the flight planning
example.

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

{1} Basic Emply Weight 2589 |b
(2) Occupants (2x 170 1b) 340 |b
{3) Baggage and Cargo 211b
{4) Fuel (6 Ib./gal. x 80) 480 Ib
{5) Takeoff Weight (3800 Ib. max. allowable) 3430 1b

(6) Landing Weight

(a)(3) minus (g)(1),
{3430 Ib minus 323 Ib) 3107 Ib

Takeoff and landing weights are below the maximums, and the
weight and balance calculations have determined the C.G. position
within the approved limits.

{b) Takeoff and Landing

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

ISSUED: JULY 12, 1995 REPORT: VB-1616
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55 FLIGHT PLANNING EXAMPLE (Continued)

All of the existing conditions at the departure and destination
u]rimrl must be Lu.:quimfl. evaluated and maintained Iltrﬂughﬂut the
Might.

Apply the depanure airport conditions and takeoff weight 1o the
appropriate Takeofl performance graphs (Figures 5-11 and 3-13) 10
determine the length of runway necessary for the takeoll and/or the
obstacle distance.

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

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

Departure Destination

Airport Adrport

(1) Pressure Altitude 1250 1, 6RO f1.

(2) Temperature 8°C 8eC

(3) Wind Component (Headwind) 6 KTS 5KTS

{4) Runway Length Available 7400 1, Q000 fi.

(3) Runway Required
(Short Field Effort)

Takeoll I 520 ft.*

Landing 1238 f1.**

NOTE

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

*reference Figure 5-13

**reference Figure 5-33

REPORT: VB-1616 ISSUED: JULY 12, 1995
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55 FLIGHT PLANNING EXAMPLE (Continued)
{¢) Climb
The next step in the flight plan is to determine the necessary
climb segment components.

The desired cruise pressure altitude and corresponding cruise
outside air temperature values are the first variables 1o be considered
in determining the climb components from the Fuel, Time and
Distance to Chimb graph (Figure 5-21), Aftwer the fuel, time and
distance for the cruise pressure alutude and outside air temperature
values have been established, apply the existing conditions at the
departure field to graph (Figure 5:-21). Now subtract the values
obtained from the graph for the field of departure conditions from
those for the cruise pressure alutude.

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

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

(1} Cruise Pressure Altitude 5300 fi,
(2) Cruise OAT -29C
(3 Fuel to Climhb

(2.6 gal. minus 0.4 gal.) 2.2 pal.*
(4) Time to Climb

(4.5 min. minus (L9 min.) 3.6 min,*
(5) Distance 1o Climb

(7.3 naul. males minus L4 naot, miles) 5.9 naul, miles®

*reference Figure 5-21

ISSUED: JULY 12, 1995 REPORT: VB-1616
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5.5 FLIGHT PLANNING EXAMPLE {Continued)
{d) Descent

The descent data wall be determined prior to the cruse data (o
provide the descent distance for establishing the total cnnse distance.

Uulizing the cruise pressure altitude and OAT determine the basic
fuel, tme and distance for descent (Figure 5-31). These ligures must
be adjusted for the feld pressure altitude and temperature at the
destination aport, To find the necessary adjustment values, vse the
existing pressure altitude and temperature conditions ot the
destination airport as varmables to lind the fuel, time and distance
vilues from the graph (Figure 5-31). Now, subtruct the values obtained
from the field conditions from the values obtained from the cruise
conditions 1o find the wue fuel, tme and distance values needed for
the [light plan.

The values obtained by proper utilization of the graphs for the
descent segment of the example are shown below.

(1) Fuel to Descend

(3 gal, minus 1 gal.) 2 gal.*
(2) Time to Descend

{9 min. minos 2 min.) 7 min.*
{(3) Distance to Descend

{30 naut. miles minus 4 naut. miles) 26 naut. miles®

*reference Figure 5-31

REPORT: VB-1616 ISSUED: JULY 12, 1995
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55 FLIGHT PLANNING EXAMPLE {(Continued)
(e} Cruise

Using the total distance o be traveled during the thight, subtract
the previously calculated distance 1o climb and distance to descend 1o
establish the total cruise distance. Refer to the appropriate Lycoming
Operator's Manual and the Fuel and Power Setting Tables when
selecting the cruise power setting. The established pressure altitude
and temperature values and the selected cruise power should now be
utilized o determine the true airspeed [rom the Speed Power graph
(Figure 5-235).

Calculate the cruise fuel for the cruise power setting from the
information provided on Figure 5-25,

The crmse time is found by dividing the cruise distance by the
cruise speed and the cruise fuel is found by multiplying the cruise fuel
flow by the cruise ime.

The cruise calculations established for the cruise segment of the
Mgl planning example are as follows:

(137 Total Distance 431 miles
(2) Cruise Distance

(e 1) minus ()5 minus (d)(3),

(431 naut. miles minus

5.9 naut. miles minus

26 nautl, miles) 399 naut. miles
(3) Cruise Power

(Performance Cruise Mixture) 559 rated power
(4) Cruise Speed 140 KTS TAS®
(5) Cruise Fuel Consumption 17.4 GPH*

(6} Cruise Time

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

(399 naut, miles divided by 140 KT5) 2.85 hrs.
(7} Cruise Fuel

() 5y multplied by (e)(6),

(17.4 GPH multiplied by 2,85 hrs.) 45,6 gal.

*refercnce Figure 5-25

ISSUED: JULY 12, 1'95 REPORT: VE-1616
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5.5 FLIGHT PLANNING EXAMPLE (Conlinued)

(£}

(z)

Total Flight Time

The total Might time is determined by adding the time 10 climb,
the tme to descend and the cruise time. Remember! The ume values
taken from the climb and descent graphs are in minutes and must be
converied to hours before adding them o the cruise ume.

The following flight time is required for the flight planning
example,
(1) Total Fhight Time
(e)4) plus (d)(2) plus (e)(6),
(0.06 hrs, plus 0.12 hrs, plus 2.85 hrs.) 3.03 hrs.

Total Fuel Reguired

Determine the total fuel required by adding the fuel to ¢limb, the
fuel to descend and the cruise fuel. When the total fuel (in gallons) is
determined, muluply this value by 6 IbJ gal. to determine the total
fuel weight used for the flight.

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

(1) Total Fuel Required
(CH3) plus (d)(1) plus (eX7),

(2.2 gal. plus 2 gal. plus 49,6 gal.) 53.8 gal
(53.8 gal. muliiplied by 6 Ib./gal.) 323 1b
REPORT: VB-1616 ISSUED: JULY 12, 1995
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5.7 PERFORMANCE GRAPHS
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WIND COMPONENTS
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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.) posttion 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 fexibility comes responsibility. The pilot must ensure that the
airplane 15 loaded within the loading envelope before he makes a takeotf.

Misloading carries consequences for any aireraft. An overloaded airplane
will not 1ake off, climb or eruise as well as a properly loaded one. The heavier
the airplane is loaded, the less chimb performance it will have.

Center of gravity is a determining lactor in flight characterisnes. I the
C.G. is wo far forward in any airplane, it may be difficult o rotate lor akeoft
or landing. IF the C.G. is wo far all, the airplane may rotate prematurcly on
takeolT or tend 1o pitch up during climb. Longitudinal stability will be reduced.
This can lead o inadvertent stalls and even spins; and spin recovery becomes
more difficult as the center of gravity moves afl ol the approved himnit,

A properly loaded airplane, however, will perform as intended. This
airplane 1s designed to provide performance within the flight envelope. Before
the atrplane 15 delivered, 1t 18 weighed, and a basic empty weight and .G,
location 13 computed (basic emply weight consists of the standard empty
weight of the airplane plus the optional equipment). Using the basic empty
weight and C.G. location, the pilel can determing the weight and C.G. position
for the loaded mirplane by compuling the total weight and moment and then
determiming whether they are within the approved envelope.

ISSUED; JULY 12, 1995 REPORT: VE-1616
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.1 GENERAL (Continued)

The busie emply weight and C.G. location are recorded in the Weight and
Bolance Data Form (Figure 6-5) and the Weight and Balance Record (Figure
6-7), The current values should alwayvs be vsed. Whenever new equipment is
added or any modification work is done, the mechanic responsible for the work
15 required 1o compute a new basic empty weight and C.G. position and 10
wrile these in the Awcraft Log Book and the Weight and Balance Record, The
owner should make sure that it is done,

A weight and balance calcuelation is necessary i determining how much
fuel or baggage can be boarded so as 1o keep within allowable limits. Check
calculations prior to adding fuel 1o ensure against overloading.

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

6.3 AIRPLANE WEIGHING PROCEDURE

At the time of licensing, provides ecach airplane with the basic empty
weight and center of gravity location. This data is supplied by Figure 6-3.

The removal or addition of equipment or srplane 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 stems checked in the airplane equipment
list are mstalled in the proper location in the airplane,

(2} Remowe excessive din, grease, molstare, and foreign items
such as rags and tools, from the airplane belore weighing.

(3) Defuel airplane. Then open all fuel drains until all remaining
fuel is drained. Operate cach engine until all undrainable fuel
15 used and engine stops. Then add the unusable fuel (2.0
gallons wotal. 1.0 gallon each wing).

REPORT: VB-1616 ISSUED: JULY 12, 1995
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6.3 AIRPLANE WEIGHING PROCEDURE (Continued)
CAUTION
Whenever the fuel system is completely drained
and fuel is replenished it wall be necessary 1o run
the engines for a minimum of 3 minutes at 1000

EPM on each tank 1o ensure no air exists in the
fuel supply lines.

(4) Fill with oil to full capacity.

{5) 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 entrance and baggage door closed.

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

(b) Leveling

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

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

(c) Weighing- Abrplane Basic Empty Weight
(1) With the airplane level and brakes released, record the weight

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

ISSUED: JULY 12, 1995 REPORT: VB-1616
03



SECTION 6
WEIGHT AND BALANCE

PA-44-180, SEMINOLE

Scale Met
Scale Position and Symbaol Reading Tare Weight
MNose Wheel (N)
Right Main Wheel (R)
Lelt Main Wheel (L)
Basic Empty Weight,
(as Weighed) (T}
WEIGHING FORM
Figure 6-1
Nacelle
j\l = Y (rop view)

W.S. 106 —~.____“_r"' |

F
A= A7
B= 1087

Fairing {Quiboard of Nacella)

Leavel Points

(Fuselaga Lall Side)

Wing Leading Edge

The datum ks T8.4 inches
ahoad of the wing leading
edge at Wing Station 106,

LEVELING DIAGRAM

REPORT: VB-1616
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6.3 AIRPLANE WEIGHING PROCEDURE (Continued)
(d) Basic Emply Weight Center of Gravity

(1) The Leveling Dhagram peometry (Figure 6-3) apphes to the
PA-44-180 airplane when it is level. Refer to Leveling
paragraph 6.3 (b).

(2) The basic empty weight center of gravity (as weighed
including optional equipment, full o1l and unusable fuel) can
be determined by the following formula;

CG Am=N{AI+{R+1L)1(B) mches
T

Where: TN+ R + L

6.5 WEIGHT AND BALANCE DATA ANI) RECORD

The Basic Empty Weight, Center of Gravity Location and Useful Load
listed. in Figure 6-5 are for the airplane as delivered from the factory. These
ftgures apply only to the specific airplane serial number and registration
number shown.

The basic empty weight of the airplane as delivered from the factory has
been entered in the Weight and Balance Record (Figure 6-7). This form is
provided 1o present the curremt 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: JULY 12, 1995 REPORT: VR-1616
6-5



SECTION 6
WEIGHT AND BALANCE PA-44-180, SEMINOLE

MODEL PA-44-180, SEMINOLE

Airplane Serinl Number__ 4496316
Registration Number ME3IGAT

Date 06/15/12

AIRPLANE BASIC EMPTY WEIGHT

C.G. Arm
Weight  x (Inches Aft = Moment
Item (Lbs) of Datum) (In-Lbs)
Actual 260D, 3 45,8541 224019.1
Standard Empty Weipht* Computed
Optional Equipment 0.0 0.0 0.0
Basic Emply Weight 2609.3 858541 2240191

*The standard empty weight includes full oil capacity and 2.0 gallons of
unusable fuel.

AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION

{Gross Weight) - (Basic Emply Weight) = Useful Load
(3800 1bs,) - ( 26093 Ibs) = 11807  Ihs.

THIS BASIC EMPTY WEIGHT, C.G. AND USEFUL LOAD ARE FOR
THE AIRPLANE AS LICENSED AT THE FACTORY. REFER TO
APPROPRIATE AIRCRAFT RECORD WHEN ALTERATIONS HAVE
BEEN MADE

WEIGHT AND BALANCE DATA FORM

Figure 6-5

REPMORT: VB-1616 ISSUED: JULY 12, 1995
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Page Number
Run=ing
Empey
Wi

(L&)

26093 |

|
|

Registratica Number NB36AT
Weight Change
m |
@) |

| PA-44-180 | Serial Number 4496316
- intson of Arsick
s or Modification

As Delivered

Op W]
et s —————— e ———
! g
WEIGHT AND BALANCE RECORD
Figure 6-7
ISSUED: JULY 12, 19958 REPORT: VB-1616
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Empty Weight
Wi,
Lb.)

|

Page Number
Running Basic

Weight Change

Registration Number

Description of Article
or Modification

"o WA

| PA-44-180 | Serial Number

e L = 5 e — e

WEIGHT AND BALANCE RECORD (Continued)
Figure 6-7 (Continued)
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

{a) Add the weight of all items 1o be loaded to the basic empty weight,

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

{c) Add the moment of all tems 1o be loaded to the basic emply weight
IMEen.,

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

(e} By using the figures of item (a) 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 loading meets the weight and balance
requirements,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
{Continued)

Arm All

Weight Dastum Moment

(Lhs) (Inches) (In-Lbxs)
Basic Empty Weight
Pilot and Front Passenger 34000 BILS 27370
Passengers (Rear Scats) 340.0 18,1 40154
Fuel (108 Gallon Maximum Usable) 93.0
Baggage (200 Lb. Limit) 142.8
Ramp Weight (3816 Lbs. Max.)
Fuel Allowance for Engime
Start, Taxi & Runup -16.0 935.0 -1520
Take-off Weight (3800 Lbs. Max.)

The center of gravity (C.G.) for the ake-off weight of this sample loading
problem is at inches alt of the datum hne. Locate this point ) 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
Minus Estimated Fuel Bum-off
(elimb & cruse) & 0.0 Lbs/Gal. 95.0

Landing Weight

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

[T IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER
TO ENSURE THAT THE AIRPLANE IS LOADED PROPERLY AT ALL
TIMES.

SAMPLE LOADING PROBLEM
Figure 6-9

REPORT: VEB-1616 ISSUED: JULY 12, 1995
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6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
(Continued)

Arm AR
Weight Datum Moment
(Lbs) (Inches) (In-Lbs)
HBasic Empty Weight
Pilot and Front Passenger 20).5
Passengers (Rear Seats) 115.1
Fuel {IE}H Gallon Maximam Usable) 95.0
Bageape (200 Lb, Limit) 142.8
Ramp Weight (3816 Lbs. Max.)
Fuel Allowance for Engine
Start, Taxi & Runup -16.0 9540 - 1520
Take-ofl Weight (3800 Lbs, Max.)

The center of gravity (C.0L) for the take-off weight of this leading
prohlem is at inches alt of the datum line. Locate this point ( ) on
the C.G. range and weight graph. If this point falls within the weight -
C.G. envelope, this loading meets the weight and balance requirements.

Take-ofl Wes Eh'

Minus Estimated Fuel Burn-off
{climb & cruise) @ 6.0 Lbs/Gal, 5.0

Landing Weight

Locate the center of gravity of the landing weight on the C.G. range and
weight graph. 1T this point falls within the weight- C.G. envelope, the
loading may be assumed acceptable for landing.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER
TO ENSURE THAT THE AIRPLANE IS LOADED PROPERLY AT ALL
TIMES.

WEIGHT AND BALANCE LOADING FORM
Figure 6-11

ISSUED: JULY 12, 1995 REPORT: VE-1616
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SECTIONT

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Seminole 15 a twin-engine, all metal, retraciable landing gear, airplane.
It has seating for up to four occupants and has a two hundred pound capacity
luggage compartment.

7.3 AIRFRAME

With the exception of the steel engine mounts, the landing gear, the
Nberglass nose cone, cowling nose bowls and tps of wings, and the ABS
thermoplastic or fiberglass extrennties (tail fin, rudder and stabilator), the basic
airframe is of aluminum alloy. Acrobatics are prohibited in this airplane since
the structure 15 not designed For acrobatic loads.

The fuselage is a semi-monocoque structure with a passenger door on the
forward nght side, a cargo door on the alt night side with an emergency egress
door on the forward left side.

The wing is of a semi-tapered design and employs a modified laminar flow
NACA airfoil section. The main spar is located at approximately 40% of the
chord. The wings are attached (o the fuselage by the inscrtion of the butt ends
of the spar inte a spar box carry-through, which 15 an integral part of the
fuselage structure. The belting of the spar ends into the spar box carry-through
structure, which s located under the rear 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 to aking torque
and drag loads, provides a mount for flaps and ailerons. The four-position wing
flaps are mechanically controlled by a handle located between the front seats,
When fully retracted, the right flap locks into place to provide a step for cabin
eniry, Each nacelle contains one fuel tank.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.3 AIRFRAME (Continued)

A vertical stabilizer, an all-movable horizontal stabilator, and a rudder
make up the empennage. The stabilator, which s mounted on top of the fin
incorporates an anti-servo tab which provides longitudinal stability and trim.
This tab moves in the same direction as the stabilator, but with increased travel,
Rudder effectiveness is increased by an anti-servo tab on the rudder,

7.5 ENGINES AND PROPELLERS
ENGINES

The Seminole is powered by two Lycoming four-cylinder, direct drive,
horzontally opposed engines, each rated at 180 horsepower @ 2700 RPM at
seq level. The engines are air cooled and are equipped with oil coolers with low
temperature bypass systems and enginge-mounted oil filters. A wintenzation
plate s provided (o restrict air during winter operation. {(See Winterization in
Section B.) Asyvmmetric thrust during takeoll and chmb is ¢liminated by the
counter-rotation of the engines: the left engine rotating in a clockwise direction
when viewed from the cockpit, and the night engine rotating counterclockwise.

The engime o1l dipstick is sccessible through a door located on the upper
cowl of each nacelle,

The engines are accessible through removable cowls. The upper cowl half
15 attached with quarter-turn fasteners and is removable. Engine mounts are
constructed of steel tubing, and dynafocal engine mounts are provided 1o
reduce vibration,

Induction Air System

The induvction air box incorporates o manually operated two-way valve
which allows the carburetor o receive either induction air which passes
through the air filter or heated air which bypasses the filter. Carburetor heat
selection provides heated air (o the carburetor in the event of carburetor icing,
und also allows selection of an alternate source of mr in the event the induction
air source or the air filer becomes blocked with ice, snow, freczing rain, eic.
Carburetor heat selection provides aw which is unfiltered; therefore, it should
not be used duning ground operation when dust or other contaminants might
enter the system. The primary (through the hilter) induction source should
always be used for takeolls.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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7.5 ENGINES AND PROPELLERS (Continued)
PROPELLERS

Counter-rotation of the propellers provides balanced thrust during takeofl
and climb and climinates the eritical engine factor in single-enging flight.

Two blade, constant speed, controllable pitch and feathering Harteell
propellers are installed as standard equipment. The propellers mount directly 1o
the engine crankshalfls.

Pitch is controlled by oil and nitrogen pressore. Oil pressure sends a
propeller toward the ligh RPM or unfeather position: nitrogen pressure and a
large spring sends a propeller toward the low RPM or feather position and also
prevents propeller overspeeding, The recommended nitrogen pressure 1o be
used when charging the unit s histed on placards on the propeller domes and
inside the spinners. This pressure vanes with ambient iemperature al the time
of charging. Although dry nitrogen gas s recommended, compressed air may
be wsed provided 1 contains no moisture. For more detailed instnictions, see
Propeller Service in Section 8 of this Handhook.

Governors, one on cach engine, supply engine oil al various pressurcs
through the propeller shafts (0 maintain constant RPM settings. A governor
controls engine speed by varying the pitch of the propeller to match load torgue
1o engine torgue in response o changing Might conditions.

Each propeller s controlled by the propeller control levers located in the
center of the power control gquadrant. Feathering of a propeller is accomphishe:d
by moving the conirol fully aft through the low RPM detent, into the
FEATHER posttion. Feathering takes place i approximately six seconds.
Unleathering 15 accomplished by moving the propeller control forward. This
releases oil sccumulated under pressure and moves the propeller out of the
FEATHER position,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.5 ENGINES AND PROPELLERS (Continued)

Unfeathering Accumulators

The propeller unfeathering system consists of increased capacity
governors and gas charged accumulators,

The feathering governors are designed 1o operate in the conventional
manner in addition to their accumulator unfeathering capability.

The accumulators store enging oil under pressure from the governors
which is released back to the governors for propeller unleathering when the
propeller control Jever is moved forward from the feathered position.

With this system installed the feathering time is 10 - 17 seconds and
unfeathering times is 8 - 12 seconds depending on the oil temperature.

A Teathenng lock, operated by centnifugal lorce, prevents feathering
during engine shutdown by making it impossible 1o feather any time the engine
speed [alls below 250 RPM. For this reason, when airbore, and the pilat
wishes 1o [eather a propeller 1o save an engine, he must be sure 10 move Lthe
propeller control mio the FEATHER position belore the engime speed drops
below 950 RPM.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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7.7 ENGINE CONTROLS

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

The throitle levers are used to adjust the engine manifold pressure. Aircrafi
have gear up warning horn systems which are activated by either throttle, via
micro-switches in the control quadrant or engine manifeld pressure sensors.
If the landing gear is not locked down and engine manifold pressure reaches
approximately 12 to 17 in. Hg.. the horn will sound until the gear is down and
locked or until the power setting is increased. This 15 a salety feature to warn
the pilot of an inadverient gear up landing.

All throtile operations should be made with a smooth, not too rapid
movement o prevent unnecessary engine wear or damage 1o the engines.

PROPELLERS

‘—’T/' MIXTURES
}/\\
FRICTION

\ ADJUSTMENT
LEVER

(Right side of
Quadrant)

CARBURETOR
HEAT

CONTROL QUADRANT
Figure 7-1
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7.7 ENGINE CONTROLS (Continued)

The propeller control levers are used 0 adjust the propeller speed from
hugh RPM (low pitch) to feather (high piich),

The mixture control levers are used 1o adjust the air to fuel ratio. An
engine is shut down by the placing of the mixture control lever in the full lean
(idle cut-off) position.

The fricuon adjustment lever on the right side of the control quadrant may
be adjusted to inerease or decrease the Iriction holding the throttle, propeller,
and mixiure controls or 1o lock the controls in a selected position,

The carburetor heat controls are located on the control quadrant jusi
below the engine control levers, When a carburctor heat lever 15 in the up, or
OFF, position the engine is operating on fillered air; when the lever is in the
down, or ON, position the engine is operating on unfiitered, hested air,

The cowl flap control levers (Figure 7-3), located below the control
quadrant, are used to regulate cooling air for the engines. The levers have
three positions: full open, full elosed, and imermediate. A lock: incorporated
in-each control lever locks the cowl flap in the selected position. To operte
the cowl Raps, depress the lock and move the lever toward the desired setting.
Release the lock after initial movement and continue movement of the lever.
The control will stop and lock into place at the next setting. The lock must be
depressed for each selection of a new cowl Map selting,

COWL FLAP CONTROLS
Figure 7-3
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7.9 LANDING GEAR

The Seminole is equipped with hydraulically operated, fully retractable,
tricycle landing gear. On takeofl, the gear should be retracied before an
girspeed of 109 KIAS is exceeded. The landing gear may be lowered at any
speed up o 140 KIAS,

NOURMAL OPERATION

Hydraulic pressure for gear operation is furnished by an electrically
powered, reversible hydraulic pump (refer to Figures 7-7 and 7-9). The pump
15 activated by a two-position gear selector switch located to the left of the
control quadrant on the instrument panel (Figure 7-5). The gear selector switch
which has a whecl-shaped knob must be pulled out before it is moved to the
UP or DOWN position. When hydraulic pressure is exerted in one direction the
gear is retracted; when it is exerted in the other direction the gear is extended.
Greéar extension or retraction normally takes six to seven seconds.

CAUTION

If the landing gear 15 in transil and the hydraulic
pump is running it 158 NOT advisable 1o move the
gear selector switch 1o the opposite posilion
before the gear has reached s foll travel limat,
because a sudden reversal may damage the
electne pump.

PARK
BERAKE (LEE) (LU TO
PLILL REL

LANDIMNG GEAR SELECTOR ANMD INDICATORS
Fi gure 7-5
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7.9 LANDING GEAR (Continued)

When the gear is Tully extended or fully retracted amd the gear selector is
in the eorresponding position, electrical linat swilches stop the [low of current
10 the motor of the hydraulic pump.

When the landing gear is retracted, the main wheels retract inboard into
the wings and the nose wheel retracts aft into the nose section. Springs assist in
gear extension and in locking the gear in the down position, After the gear are
down and the downlock hooks engage, springs maintain force on each hook 1o
keep it locked until it is released by hydraulic pressure,

A convex mirror on the lelt engine nacelle both serves as a taxing aid and
allows the pilot to visually confirm the condition of the nose gear.

ANNUNCIATOR LIGHTS

If the gear 15 in neither the full up nor the full down position, a red WARN
GEAR UNSAFE annunciator (Figure 7-11) at the top left of the instrument
panel illuminates.

The three green lights (Figure 7-11) directly above the landing gear
selector switch illuminate to indicate that each of the three landing pears is
down and locked.

The three green gear lights are dimmed automatcally when the navigation
lights are turned on, For this reason, if the navigaton lights are turned on in the
dayvtime, it 1s difficult 1o see the landing gear lights. If the green lights are not
observed after placing the landing gear selector switch in the DOWN position,
check the position of the navigation lights switch,

On aireralt equipped with a day/night dimmer switch, the switch must be
in the DAY position 1o obtain full intensity of the gear position indicator lights
during daytime flying. When the mreraft 15 operated at mght, the day/nighi
dimuner switch should be in the NIGHT posinon (o dim the gear hights.

NOSE
GEAR

LEFT RIGHT
GEAR GEAR

GEAR ANNUNCIATOR LIGHTS & MUTE SWITCH
Figure 7-11
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ANNUNCIATOR LIGHTS (Continued)

If one or two of the three green lights do not illuminate when the geas
POWN position has been selected, any of the following conditions could exist
for each hight that is out;

{#) The gear 15 not locked down.
(b) A bulb is burned out,
{c) There 1s a malfunction in the indicating system.

In order 1o check the bulbs, the square indicator lights can be pulled out
and interchanged.

WARNING HORN

Should the throtile be placed in a low manifold pressure setting and/or the
tlaps are extended- as for a landing approach, while the gear is retracted, a
warning horn sounds to alert the pilot that the gear is retracted. The gear
warning horn emits a 90 cycles per minute beeping sound.

Some mireraft incorporate gear up warning horn micro-switches mounted
in the throttle quadrant. Other airerall incorporate gear up warning manifold
pressure switches mounied on each engine. In either configuration, the gear
warning horn will activate under the following conditions:

(a) The gear 15 nol locked down and the manifold pressure has fallen
below 14 inches on either one or both engines.

(b} The gear selector switch is in the UP position when the airplane is on
the ground.

(¢} The gear selector switch is in the UP position and wing flaps are
extended to the second or third notch position.

WARNING HORN MUTE SWITCH

A pedar warming mute switch 15 located directly above the pilot's attitude
mdicator. Activating the mute switch will silence the gear warning horn only if
the horn was triggered by power lever position. When activated, the mute
switch will illuminate and the function may be cancelled by extending the
landing gear or advancing the power lever{s),

ISSUED: JULY 12, 1995 REPORT: VEB-1616
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7.0 LANDING GEAR (Continued)
SAFETY SWITCH

To prevent inadvertent gear retraction should the gear selector be placed in
the UP position when the airplane is on the ground, a squat switch located on
the left main gear will prevent the hydraulic pump from actuating if the master
switch is wrned on. On takeofl, when the landing gear oleo strut drops to its
full extension, the safety switch closes o complete the circuit which allows the
hydraulic pump 1o be activated to raise the landing gear when the gear selector
is moved 1o the UP position. During the preflight check, be sure the landing
gear selector is in the DOWN position and that the three green gear indicator
lights are illuminated.

EMERGENCY EXTENSION

The landing gear is designed to extend even in the event of hydraulic
failure. Since the gear is held in the retracted position by hydraulic pressure,
should the hydraulic system fail for any reason, gravity will allow the gear to
extend. To extend and lock the gears in the event of hydraulic failure, it is
necessary only o relieve the hydraulic pressure.

An emergency gear extension knob, located below and to the left of the
pear selector switch is provided for this purpose. A guard across the Knob
prevents inadvertent movement. Moving the guard aside and pulling the
emergency gear extension knob releases the hydraulic pressure holding the
gear in the up position and allows the gear to fall free. Before pulling the
emergency gear extension knob, place the landing gear selector switch in the
DOWN position to prevent the pump from irying (o raise the gear.

NOTE

If the emergency gear knob has been pulled out
to lower the gear by gravity due 1o a gear system
malfunction, leave the control mn its extended
position until the airplane has been put on jacks
1o check the proper function of the landing gear
hydraulic and electrical systems. Sce the
Maintenance Manual for proper landing gear
system check out procedures,

REPORT: VB-1616 ISSUED: JULY 12, 1995
7-12



SECTION 7
PA-44-180, SEMINOLE DESCR/OPERATION

NOTE

If the airplane is being used for traming purposes
or a pilot check-out mission, and the emergency
pear extension knob has been pulled out, it may
be pushed in again when desired if there has not
been any apparent malfunction of the landing
gear system.

HYDRAULIC RESERVOIR

The hydraulic reservoir for landing gear operation is-an integral part of the
gear hydraulic pump, Access to the combination pump and reservoir 1s through
a panel in the baggage compartment. For {illing instructions, see the
Maintenance Manual,

GROUND OPERATION

The nose gear is steerable through a 30 degree arc either side of center by
use of a combination of full rudder pedal travel and brakes, A gear centering
spring, incorporated in the nose gear steering system, prevents shimmy
tendencies, A bungee assembly reduces ground steering effort and dampens
shocks and bumps during taximg. When the gear is retracted, the nose wheel
centers as it enters the wheel well, and the steering linkage disengages 1o
reduce pedal loads in flight,

TIRES

The main landing gear carries 6.00 x 6, 8-ply tires. The nose wheel has a
5.00 x 5, 0-ply tire. For information on servicing the tires, see TIRE
INFLATION in Section 8 of this Handbook.

STRUTS

Struns for the landing gear are air-oil assemblies. Strut exposure should be
checked during cach preflight inspection. If a need for service or adjustment is
indicated, refer to the instructions printed on the units. Should more detailed
landing gear service information be required, refer to the Maintenance Manual.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.11 BRAKE SYSTEM
NORMAL OPERATION

The brake system is designed o meet all normal braking needs. Two
single-dise, double puck brake assemblies, one on cach main gear, are actuated
by toc brake pedals mounted on both the pilot's and copilots rudder pedals. A
brake system hydraulic reservoir, independent of the landing gear hydraulic
reservoir, 15 located on the upper right side of the bulkhead in the nose
compariment, Brake Mwd should be maintained a1 the level marked on the
reservoir. For Turther information see BRAKE SERVICE in Section 8 of this
Handbook.

PARKING BRAKE

The parking brake i1s engaged by depressing the e brake pedals and
pulling out the parking brake knob located on the lower instrument panel
below the left control column. The parking brake 15 released by depressing the
toe brake pedals and pushing in the parking brake knob.

7.13 FLIGHT CONTROL SYSTEM

Dual flight controls are installed as standard eguipment. The controls
actuate the control surfaces through a cable system,

EMPENNAGE

The horizontal il surface (stabilator) is of the all movable slab type with
an anti-servo tab mounted on the railing edge. This tab, actuated by a control
mounted on the console between the front seats, also acts as a longitudinal
trim tab (refer to Figure 7-13).

The wvertical tail is fined with a rudder which incorporates a combination
rudder trim and anti-servo tab, The rudder trim control s located on the
control consale between the front seats,

FLAPS

The tlaps are manually operated and spring loaded 10 return to the
retracied (up) posiion, A four-position flap control handle (Figure 7-13)
located on the console between the front seats adjusts the flaps for reduced
landing speeds and ghede path control.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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STABILATOR TRIM .~ V&

FLAP
CONTROL
LEVER

FLAP AND TRIM CONTROLS
Figure 7-13

To extend the Naps; pull the handle up w the desired seting - 10, 25 or

40 degrees. To retract, depress the button on the end of the handle and lower
the control,

An over-center lock incorporated in the actuaiing hinkage holds the nght
flap when 1t 15 1n the retracted (up) position so that it may be used as a step.

NOTE

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

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.15 FUEL SYSTEM

Fuel is stored in two 55 pgallon fuel tanks, one in each nacelle (Figure
T-15). One gallon of fuel in each nacelle is unusable, giving a total of 108
usable gallons. The minimom fuel grade is 100 octane, The fuel tank vents,
one installed under each wing, feature an anti-icing design w prevent ice
formation from blocking the fuel tank vent lines,

TOHEATER

COMBUSTION HEATER ']
FUEL Pune |V

L [ = | —
EMGINE DRIVEN FUEL SELECTOR CONTROLS EMGINE DRIVEN
W FUBLPIRME L. ENGIME A, EMGINE __FUEL PUMP
Lt i
OFF | | OFF
¥-FEED H-FEED
ELECTRIC FUEL PUBMP ELECTRIC FUEL PUMP

FLLER cap ()

L FuERoap \ . Z -
L. FUEL CELL R FUEL CELL
SCUPPER DRAIN — I

FUEL VENT

— GCUPPER DRAIN
e FUEL YEMNT

FUEL SYSTEM SCHEMATIC
Figure 7-15

REFORT: YB-1616 ISSUED: JULY 12, 1995
7-16



SECTION 7
PA-44-180, SEMINOLE DESCR/OPERATION

FUEL PUMPS

Narmally, fuel is supplied to the engines through engine-driven fuel
pumps. Auxiliary electric fuel pumps serve as a back-up feature. The eleciric
fuel pumps are controlled by rocker switches on the switch panel below and to
the right of the pilot’s control column. The electric fuel pumps should be ON
during takeoffz and landings.

ELECTRIC PRIMER SYSTEM

The fuel primer system is used to provide fuel to the engine during start
and makes use of electric pumps mounted in each wing and solenoid controlled
primer valves. Left and Right primer switches are located on either side of the
starter swiich.

NOTE

The electnic fuel pumps must be ON 0 operate
the electric fuel primers.

With tuel pressure available, the primer button is depressed actuating the
primer solenoid valve and allowing fuel to flow through the lines to the primer
jets in the intake of the number 1, 2 and 4 cylinders.

FUEL GAUGES
Fuel quantities and pressures are indicated on gauges located to the left

of the pilot’s control column. There is a separate fuel quantity gauge for each
tank.

A calibrated fuel dipstick is provided with the airplane. To visually check
the guantity of fuel in a tank, insert the dipstick to the bottom of the tank, close
off the protruding end with a finger, withdraw the dipstick, and read the fuel
level. The most accurate reading will be obtained with the airplane on level
ground.

FUEL DRAINS

Before each fight, fuel must be drained from the low points in the fuel
system o ensure that any accumulation of moisture or sediment 15 removed
from the system. A fuel drain is provided for cach halfl of the fuel system.
The fuel drains arc located on the right side of the fuselage just forward of
the entrance step. (Refer to fuel draining procedure in paragraph 8.21, Fuel
Syslem.)

ISSUED: JULY 12, 1995 REPORT: VB-1616
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FUEL CONTROLS

Fucl management controls are located on the console between the front
scals (Figure 7-17). There 15 a control lever for cach engine, and cach is
placarded ON - OFF - X-FEED. During normal operation, the levers are i
the ON positon, and cach engine draws fucl from the tanks on the same side
as the engine. When the X-FEED position s sclected the engine will draw
fuel from the tank on the opposite side in order to extend range and keep fuel
weight balanced during single-engine operation. The OFF position shuis off
the fuel flow o that engine.

NOTE

When one enging 15 inoperative and the fuel
selector for the operating engine 18 on X-FEED
the selector for the inoperative engine must be in
the OFF position. Do not operate with both fuel
selectors on X-FEED except as required in the
BEFORE TAXIING checklist, Do not take ofl or
band with a selector on X-FEED,
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FUEL SYSTEM CONTROLS
Figure 7-17
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7.17 ELECTRICAL SYSTEM
The electrical system 15 a negative-ground. dual-fed, split-bus system
capable of supplying sufficient current for complete night IFR equipment.

ALTERNATORS

The primary electrical power is supplied by two belti-driven 14 volt, ?U|
ampere alternators (Figure 7-19), one mounted on each engine. The alternator
provides full electrical power output even at low engine rpm. This provides
improved radio and electrical equipment operation and increases battery life
by reducing battery load.

VOLTAGE REGULATORS

Each alternator is protected by an alternator control unit which
incorporates a voltage regulator and an overvoltage relay, The regulators
maiintain effective load sharing while regulating electrical system bus voltage
o 14-volis. An overvoltage relay in cach alternator circuil prevents damage (o
electrical and avionics équipment by taking an alternator off the line 1l its
outpul excecds 17-volts, IF this should occur, the ALTernator light on the
annunciator panel will illuminate,

BATTERY

A 35 ampere-hour, 12-volt battery provides current Tor starting, for use of
electincal equipment when the engines are nol runming, and for a source of
stored electncal power 1o back up the allernator output. The battery, which 1s
focated in the nose section 15 normally kept charged by the alternators, IT it
becomes necessary to charge the batlery, 11 should be removed rom the
mrplanc,
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SWITCHES

The engine switches, including the Battery Master, left and right
Alternators, left and nght Magnetos, left and right Starters and left and right
Fuel Pumps are located on the lower panel (Figure 7-19) in front of the pilot.

The light switches, the Radio Master switch, and the Day/Night Dimmer
switch (i instalied) are located to the left of the copilot control column,

The Pitot Heat switch and the environmental switches are located 1o the
night ol the copilot control column.
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CIRCUIT BREEAKERS

The elecirical system and equipment are protected by circuit breakers
located on a circuit breaker panel on the lower right side of the instrument
panel (Figure 7-21), The circuit breaker panel is provided with blank spaces o
accommodate additional circuit breakers if extra electrical equipment is
installed. In the event of equipment malfunctions or a sudden surge of current,
a circuit breaker can trip automatically. The pilot can reset the breaker by
pressing it in (preferably after a few minutes cooling period). The circuit
breakers can be pulled out manually.
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TYPICAL CIRCUIT BREAKER PANEL
Figure 7-21
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POWER DISTRIBUTION

A battery bus (Figure 7-23), located in the battery compartment, provides
a continuous source of power to the clock, the engine hourmeter, the Might-
time hourmeter and the hemer hovrmeter, Because the battery bus is connected
directly 1o the banery, power is available even when the Battery Master switch
15 OFF. Fuses located on the battery bus are useid 1o protect these circuits.

When the Battery Master switch is turncd ON, the battery solenoid
contactor closes, enabling current 1o flow from the battery 1o both the starer
contactors and the tie bus. Tie bus overcurrent protection is provided by a 60
amp tie bus BATTERY circuit breaker, The tie bus, located on the left of the
circuit breaker panel (Figure 7-21), distributes power to other systems through
circuit breakers,

Each alternator system has an independent ON-OFF rocker switch and a
solid state voltage regulator that automatically regulates alternator held
current. When selected ON, the positive output of each alternator is fed
through individual shunts to the tie bus. Overcurrent protection is provided by
the 70 amp tie bus L ALT and B ALT circunt breakers,

A main bus, o non-gssential bus and two avionics buses, with associated
circuit breakers, are located at the circuit breaker panel. The two avionics
buses are interconnected through the aviontes bus 25 amp AVI BUS TIE
circuit broaker.

Current 15 fed from the tie bus o the mam bus by two conductors, In line
diodes prevent reverse current flow 1o the tie bus. Twao tie bus 60 amp MAIN
BUS circuit breakers protect the maim bus from an overload.

Current from the tie bus is fed wooeach avionics bus through independent
solenoid conmtactors. When the Radio Master switch is selected ON, both
solenowd contactors close, permitting current flow to both avionics busscs.
Avionics bus overload protection is provided by the 40 amp AVI BUS #1 and
AVEBUS # 2 circuit breakers. Should the need arise, cither avionics bus can be
isolated by pulling out the avionics bus AV BUS TIE circuit breaker and the
appropriate te bus avionics circuit breaker,

The non-essential bus 15 also fed from the te bus, Overload protecuon is
provided by the te bus 40 amp NON ESS circuit breaker.
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Figure 7-23
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SYSTEM MONITORS

Dual ammeters and two annunciator lights provide o means of monitoring
clectncal system vperation. Two ammeters, locaied 1o the left ol the pilot's
control column, indicate the individual electrical load of each aliernator.
Should an overvoltage condition occur in either alternator, its voltage regulator
will shut off the voltage of that alternator. OQutput from either alternator can be
shut off manually by turning that alternator's switch OFF,

The two annunciator lights are located at the upper right of the pilot's
panel, When either aliernator fatls. or s selected OFF, the amber ALT
annunciator light will illuminate. A low voltage monitor, also connected o the
e bus, will illuminate the red LO BUS annunciator light when the system

! drops from bus voltage (14 Vde) 1o battery voliage (approx. 12,5 Vdc). A fuse
provides overload protection for the voltage monitor,

SYSTEM MONITORS
Figure 7-25
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LIGHTS

Interior lighting consists of post hights and internally lighted avionics and
switches. Radio, panel, and switch lights are controlled by rheostat switches
located below the pilot's control column.

A floodlight, mounted in the overhead panel, provides additional
instrument and cockpit lighting for night flying. The light is controlled by a
rheostal switch located adjacent o the light. A map light window in the lens is
actuated by an adjacent switch.

WARNING
The navigation lights (NAV LIGHT) switch must
be OFF to obtain gear lights full intensity during
daytume flying. When the aircraft 15 operated at
night and the NAV LIGHT switch is turned ON,
the gear lights will automatically dim.

WARNING

On aircralt equipped with a Day/Night Dimmer
switch, the switch must be set 10 DAY 10 obtain
gear lights full imensity during daytime Nying.
When the aircraft is operated at night and the
Day/Night Dimmer switch 1s set 1o NIGHT, the
gear lights will automatically dim.

Exterior lighting systems include landing/taxy hights, navigation Lighis,
strobefanti-collision hights, and recogmnion hights. The wing up recognition
hzht system consists of (wo lights; one in each wing up.

WARNING
Anti-collision lights should not be operating
when flyving through cloud, fog or haze, since the
reflected light can produce spatal disornientation,
Strobe hights should not be used in close
proximity (o the ground, such as during taxiing,
takeoli or landing.

EXTERNAL POWER RECEPTACLE

Should the airplane's battery be depleted, a recepracle located on the lower
right side of the nose section permits using an external battery for engine start.
CAUTION
External power is supplied directly to the

electrical bus. Turn off all electrical equipment
before applying or removing external power.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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EXTERNAL POWER RECEPTACLE (Continued)

Tuorn the Battery Master switch and all electrical equipment OFF. Conneet
the power connector plug assembly (o an appropriate external battery. Insert
the plug into the externul power receptacle. This completes a cireunt which
permits corrent o flow from the external power source directly o the starter
contactors and the te bus, Instructions on a placard located on the cover of the
receptacle should be followed when sturting with external power. For
instructions on the use of the external power, refer 1o Starting Engines -
Section 4. For further information see EXTERNAL POWER RECEPTACIE
in Section ¥ of this Handbook.

7.19 VACUUM SYSTEM

The vacuum system operates the air-doven attitude gyro instrument. The
viccuum system (Figure 7-27) consists of two engine-driven, dry-type vacuum
pumps, two vacuum regulator valves containing filters, a mamifold check valve
and the necessary plumbing on each engine. A shear drive protects the engine
from damage.

A vacuum gauge, incorporating two red flow buttons, mounted on the right
side of the instrument panel (refer to Figure 7-27), provides information to the
pilot regarding operation of the vacuum system. When both pumps are
operating satisfactorily, neither flow button is visible, If vacuum is lost from
either pump or from any other malfunction, the manifold check valve
automatically closes and vacuum is supplied by one pump. The left flow
button will protrude should the left pump fml, while the right flow button will
protrude should the nght pump fail,

Any decrease in pressure in a system that has remained constant over an
extended period may indicate a dirty filter, dirty screens, possibly a sticking
vacuum regulator or leak in system, The low vacoum switch, mounted
upstream of the manilold check valve, illuminates the VAC annunciator light
should the system vacuum fall below a specified pressoure, Zoro pressure would
indicate sheared pump drives, defective pumps, possibly a defective gauge or
collapsed line. In the event of any gauge varnation from the norm, have a
mechanic check the system to prevent possible damage to the system
components or eventual falure of the system.
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A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuom reads 4.8 1o 5.2 inches of mercury, a setting
which provides sufficient vacuom to operate all the gyros at their rated RPM.
Higher settings will damage the gyros and with a low setting the gyros will be
unrchable. A regulator is located adjacent o each pump.
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VACUUM SYSTEM
Figure 7-27
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7.21 PITOT STATIC SYSTEM

The pitot static system (Figure 7-29) supplies both pitot and static
pressure for the mirspeed indicator and statc pressure for the altimeter, vertical
speed indicator, blind encoder and avtopilot. Pitot and static pressure are
picked up by the pitot head on the bottom of the left wing.

The control valve for an alternate static source is located below the lefi
side of the instrument panel, When the valve is set in the alternate position, the
altimeter, vertical speed indicator, blind encoder, autopilon 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 aliernate static source operation, The altimeter error is less than 50 feel
unless otherwise placarded.

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

NOTLE

During prethight, check 1o make sure the puot
cover 1s removed.

Pitot and stauc hines can be dramned through separate drain valves located
on the lower left sidewall adjacent 1o the pilot,

A heated pitot head installwion alleviates problems with icing or heavy
rain. The switch for pitot heat is located on the switch panel above the circuil
breaker panel. The pitot heat system has o separate circuit breaker located in
the circuit breaker panel and labeled PITOT HEAT. The operational status of
the pitot heat system should be included in the preflight check.

CAUTION

Care should be exercised when checking the
operation of the heated pitot head. The unit
becomes very hot. Ground operation of pilot
heat should be limited 1o 3 minutes maximum 1o
avoid damaging the heating units,
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PITOT AND STATIC PRESSURE SYSTEM
Figure 7-29
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7.23 HEATING, VENTILATING AND DEFROSTING SYSTEM
HEAT

Heated air for cabin heat and windshield defrosting 15 provided by a
Janitrol combustion heater located in the forward fuselage (Figure 7-31). Air
from the heater 15 disinbuted by a manifold down through duocis along the
cabin Moor to outlets atl each seal, Heated air from the manifold 1s also moved
up through two ducts 1o the defroster oatlets.

Operation of the combustion heater is controlled by a three-position
swilch located on the imstrument panel (Figure 7-33) and labeled CABIN
HEAT - FAN. Aurflow and temperature are regulated by the three levers 1o the
right ol the switch. The upper lever regulates AIR INTAKE and the center
lever regulates cabin TEMPerature. Cabin comfort can be maintained as
desired through various combinations of lever positions. Passengers have
secondary control over heat output by individually adjusiable outlets nt each
seat location. The third lever on the instrument panel controls heated airflow o
the windshield DEFrosiers,

For cabin heat, the AlR INTAKE lever on the instrument panel must be
artially or fully open and the three-position switch set to the CABIN HEAT
position, This simultaneously starts fuel fTow and ignites the heater. During
ground operation, it also activates the ventilation blower which is an integral
part of the combustion heater. With instant starting and no need for priming,
heat should be felt within a few seconds, When cabin air reaches the
temperature selected on the cabin TEMPerature lever, igmition of the heater
cycles automatically 1o maintain the selected lemperature.

The combustion heater uses fuel from the airplane fuel system. An electric
fuel pump draws fuel from the left tank at a rate of approximately one-half
gallon per hour, Fuel used for heater operation should be considered when
planning for a flight,

Hours of combustion heater operation can be monitored from an
instrument panel mounted hourmeter (Figure 7-33). The meter 15 located
above and to the right of the control quadrant.
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Figure 7-33
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Safely Switches

Two safety switches activated by the intake valve and located aft of the
heater unit prevent both Fan and heater operation when the air intake lever s in
the closed position, A micro switch, which actuates when the landing gear 15
retracted, turns off the ventilation blower so that in flight the cabin air 18
circalated by ram air pressure only.

Overheat Swatch and Annunciator

An overheat switch located in the heater unit acts as o safety device 1o
render the heater inoperative if o malfunction should occur. Should the switch
deactivate the heater, the red HEATER OVER TEMP annuncintor light on the
instrument panel (Figure 7-33) will illuminate. The overheat switch is located
on the aft inboard end of the heater vent jacket. A red reset button is located on
the heater shroud in the nose cone compartment.

To prevent activation of the overheat switch upon normal heater shutdown
during ground operation, turn the three-position switch to FAN for two minutes
with the air intake lever in the open position hefore turning the switch 10 OFF
Dwring Might, leave the air intake lever open for a minimum of fifteen seconds
after tumning the switch 1o OFF.

YENTILATION

When heat is not desired during ground operation, place the three-position
switch in the FAN position and the ventilation fan will blow fresh air through
the heater duct work for cabin ventilation and windshield defogging. To
introduce fresh, unheated air into the cabin during Might, the air intake should

be open and the heater off. Ram air enterd the system and can be individually
regulated at each floor outlel.

Overhead outlets also supply fresh air for cabin ventilation. The occupant
of each seat can manually adjust an outler in the ceiling to regulate the Now of
fresh air to that seat area. A fresh air blower is installed in the overhead
ventilation system to provide additional fresh air flow during ground operation,
Ciperation of the fresh air blower is controlled by a three-position switch
located on the instrument panel (Figure 7-33) and labeled HIGH-REC BLWR-
LOW,
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7.25 INSTRUMENT PANEL

The instrument panel (Figure 7-35) 15 designed to accommodate the
customary advanced flight instruments and the normally regquired power
plant instruments. The artificial horizon 1s vacuum operated and located in
the center of the left instrument panel, above the pilot's control column,
The vacoum gauge is located on the nght side of the instrument panel.
The Horizontal Siwation Indicator (HS1), located below the artificial
horizon, and the turn coordinator, located to the left of the HSI, are
clectrically operated.

Various warning hights are located above the pilot's flight instruments on
the left upper instrument panel. An annunciator panel incorporating a press-
to-test Feature, 15 mounted in the upper instrument panel 1o warn the pilot
of a possible mallunction. Monitored functions include: OIL pressure,
VACuum, ALTernator, HTR {Heamer) OVER TEMP and LO BUS. To the left
ol the annunciator panel is the landing gear WARN GEAR UNSAFE light.

Closely monitor instrument panel gauges to check the condition of a
system whose corresponding light on the annunciator panel illuminates.
During preflight, the operanonal status of the annunciator panel should be
tested by wse of the Press-to-Test button. When the button is depressed, all
annunciotor panel Lights should illuminate.

NOTE
When an engine 15 feathered, the ALTernator,

gyro VACuum mir and engine OIL pressure
annunciator lights will remain illuminated.

The column of gauges on the right side of the pilot's panel are engine
related instruments. From top to bottom they are manifold pressure,
tachometer (rpm), and exhavst gas temperature (EGT), Additional engine
monitoring pauges are i wo columns on cither side of the pilot control
column, The left column ingludes fuel guantity, fvel pressure and
alternator amps. The right column includes eylinder head temperature, oil
temperature and oil pressure. The normal operating range for ground and
Might operation is indicated on the instruments by a green are, Yellow arcs
indicate a caution range while red lines dictate munimum or maximum
limats.
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7.25 INSTRUMENT PANEL (Continued)

Instrument panel highting s provided by post lights and internally lighted
avionics and swilches, Lighting can be adjusted by two rheostat switches,
labeled SWITCH LIGHTS and PANEL LIGHTS, located below the pilot's
conlrol column, Addinonal cockpit flood highting 15 locmted in the overhead
panel and controlled by an adjacent switch,

WARNING
The navigation lights (NAV LIGHT) switch must
be OFF to obtain gear lights full intensity during
daytime flying. When the aircraft is operated at
might and the NAY LICGHT switch 18 turned ON,
the gear hights will automatically dim,

WARNING

On aircralt equipped with a Day/Night Dimmer
switch, the switch must be set 1o DAY 1w obtain
gear lights Tull imensity dunng dayvime flying.
When the aircrall is operated at might and the
Day/Night Dimmer switch is set to NIGHT, the
gear lights will amematically dim.

The parking brake handle (PARK BRAKE - PULL} is located below the
light rheostats, Just 1o the left of the contral quadrant are the landing gear
controls and indicators. The control quadrant - throttles and propeller and
mixture contrels - 15 in the center of the lower instrument panel. To the right of
the control quadrant is the control friction lock.

Radios are mounted above and 1o the right of the control quadrant, A radio
master (RADIO MASTR) switch is located to the right of the control quadrant.
It controls the power to all radios through the radio master contactor. When the
battery master (BATT MASTR) switch is turned ON, power is supplied 1o the
radio master swiltch relay, opening the contactors and preventing current Mow
to the radios, When the radio master (RADIO MASTR) switch is turned ON,
power 15 removed from the radio master switch relay, allowing the contactors
o spring closed and permitting current flow to the radios.

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: NOVEMBER 8, 2002 7-35



SECTIONT
DESCR/OPERATION PA-44-180, SEMINOLE

7.25 INSTRUMENT PANEL (Continued)

Il installed, a ground clearance energy saver system provides direct power
o comm #1 with the battery master switch in the off position, An internally it
swilch, located below the aviomies stack provides annunciation for engagement
ol the system. When the switch 1s engaged, direct aireraft battery power is
applied (o comm #1, audio amplifier and radio accessones, Ground clearance
must be turned off or depletion of battery could result. To turn off the ground
clearance, turm the battery master switch on momentarily, then ofl.

NOTE

The battery master swilch must be in the off
position For ground clearance system 1o operate.

Exterior highting switches are grouped together above and o the night of
the control quadrant. They include the landingfiaxi light, nav, hights, sirobe
lights, and the wingtuip recognition lights,

Switches and knobs for controlling cabin comfort and windshield
defogging are located o the right of the copilot's control column. The Pitot
Heat switch is also located with this group, Directly below is the circuit
hreaker panel containing breakers of the TIE BUS, the MAIN BUS, the NON -
ESSENtal BUS and two avionies busses (AVI BUS).
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7.27 CABIN FEATURES

Cabin entry is made through the cabin door on the right side, The cabin
door is double latched, To close the cabin door, hold the door closed with the
armrest while moving the side door lmteh (Figure 7-37) down o the LATCHED
position. Then engage the top laich to the LATCHED position. Both laches
musl be secure before Mlight.

CABIN DOOR SIDE LATCH
Figure 7-37

The pilots lelt side window 15 an emergency exil. The emergency exil
release handle 1s located beneath the thermoplastic cover on the vertical post
between the lirst and second lelt side windows (Figure 7-39},

CAUTTON

The emergency exit 15 for ground use only, When
released, the window will fall free from the
fusclage.
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EMERGENCY EXIT
Figure 7-39

STANDARD FEATURES

Standard front cabin features include cabin and bagpage door locks, a
pilot's storm window, map pockets, ashtrays, and sun visors. The left sun visor
contains Takeofl/ Landing Checklist and the right sun visor includes the Power
Seuting Table. An armrest is located on the side panel adjacent to each front
seat, Additional standard cabin items are pockets on the front seat backs, a
portable fire extinguisher, a special cabin sound-proofing package, a coat
hanger support bar and baggage restraint straps in the aft baggage area.

A worktable 12 available and can be attached to the rear of either the pilo
or copilot seat. The worktable 15 stored along the left side in the baggage area.
It iz secured with a strap.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SEATS

All seat backs have three positions; normal, intermediate and recline. An
adjusment lever is located at the base of cach seat back on the outboard side.

The two front seats are adjustable fore, aft and vertically. The s¢ats are
adjustable fore and aft by lifting the bar below the seat front and moving to the
desired position. Release the handle and move the seat until the locking pin
engages. To raise the vertically adjustable pilot and copilot seats, push back on
the pushbution located at the lower right of each seat, relieve the weight from
the seat and it will rise, To lower the seat, push the button and apply weight
until the proper position is reached.

The rear seats are casily removed (o provide room [or bulky ems. Rear
scal installations incorporate leg retainers with laiching mechanisms, which
must be released before the rear seats can be removed. Releasing the retainers
15 accomplished by depressing the plunger behind each rear leg.

NOTE

To remove the rear seats, depress the plunger
behind each front leg and shide seat 1o rear,

SEAT BELTS AND SHOULDER HARNESSES

Seat belis and adjustable shoulder harnesses with inertial reels are
standard on all four seats, The pilot should adjust this lixed seat belt strap so
that all controls are accessible while maintaining adequale restraint
for the occupant. The seal belt should be snugly fastened over each
unoccupied seat.

The shoulder harness is routed over the shoulder adjacent 10 the window
and attached to the seat belt in the general area of the occupant’s inboard hip.
A check of the inertial reel mechanism i1s made by pulling sharply on the strap.
The reel should lock in place and prevent the strap from extending. For normal
body movements, the sirap will extend or retract as required. Shoulder
harnesses should be routinely worn during takeofl, landing and whenever an
in-flight emergency situation occurs.

REPORT: VB-1616 ISSUED: JULY 12, 1995
T-40)



SECTION T
PA-44-180, SEMINOLE DESCR/OPERATION

FIRE EXTINGUISHER

A portable, handheld, fire extinguisher, containing Halon 1211, is mounted
between the pilol and copilot seats, behind the fuel selector console. Read the
instructions on the nameplate and become familiar with the unit before an
emergency situation, It has a discharge rate of no less than 8 seconds and no
mowe than 10 seconds, The onginal weight of the extinguisher 15 4 pounds 14
ounges + 2 ounces,

To operate, remove it from the quick-release bracket, hold it upright with
the spray nozzle pointing forward. Slide the red safety catch down with the
thumb, dircct the nozzle towards the base of the fire source and sgquecze the
lever with the palm of the hand. Squeczing ejects an indicator disge from the
rear of the operating head of the extinguisher, and extingumishant is released
from the nozele in a wide, Mat pattern,

Maximum extinguishing effect 15 obtned by moving in towards base ol
the fire source as 1t 15 extingwished. Releasing the lever automatically stops
further discharge, retaining part of the charge for further use. Ejection of the
dise provides visual indication of partial or to1al discharge.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.29 BAGGAGE AREA

The 24 cubic foot baggage compartment, located aft of the seats, has a
welght capacity of 200 pounds. This compartment 15 loaded and unloaded
through a separate 22 x 20 inch baggage door, and the compartment is
accessible during fhight, Tie-down straps are provided and they should be used
at all umes, The baggage compariment door and passenger door use the same

key.,
NOTE
li s the pilot's responsibility 1o be sure when
baggage 15 loaded that the airplane C.G. falls
within the allowable C.G. range, (Sce Weight
and Balance Section, )
7.31 FINISH

The standard exterior finish is painted with acrylic enamel. To keep the
fimish attractive, economy size spray cans of touch-up paint are available from
Piper Dealers.

7.33 STALL WARNING

An approaching stall i1s indicated by a stall warning horn which 1s
activated between five and ten knots above stall speed. Mild airframe buffeting
and gentle pitching may also precede the stall, Stall speeds are shown on the
Stall Speed vs Angle of Bank graph in Section 3.

The stall warning indication consists of a continuous sounding horn
located behind the instrument panel. The stall warning horn has a different
sound from that of the gear warning horn which has a 90 cycles per minute
beeping sound.

The stall warning horn is activated by two lift detectors on the leading
edge of the left wing, outboard of the engine nacelle. The inboard detector
activates the horn when the flaps are in the 25 and 40 degree positions, the
outhoard when the flaps are in positions less than 107, A squat switch in the
stall warning system does not allow the units o be activated on the ground.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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7.35 EMERGENCY LOCATOR TRANSMITTER

The Emergency Locator Transmitter (ELT) meers the requirements of FAR
91.52. It operates on self-contained batteries and is located in the aft fuselage
section. It is accessible through a rectangular cover an the right hand side. A
number 2 Phillips serewdriver is required to remove the cover.

A batiery replacement date 15 marked on the ransmitier. To comply with
FAA regulstions, the battery must be replaced on or betore this date. The
battery musi also be replaced 1f the transmitier has been vsed 1n an emergency
sitwation or if the accumulated test ime exceeds one hour, or if the unit has
been inadvertently activated for an undetermined time period.

NOTE

If for any reason a (est ransmission is necessary,
the test transmission should be conducted only in
the first five minutes of any hour and limited to
three audio sweeps, If tests must be made at any
other time, the tests should be coordinated with
the nearest FAA tower or flight service station.

NARCO ELT 10 OPERATION

Located on the ELT unit itself s 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 transmit until its battery is drained. The ARM
position 15 selected when the ELT is installed in the airplane and it should
remain in that position.

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

ISSUED: JULY 12, 1995 REPORT: VEB-1616
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71.35 EMERGENCY LOCATOR TRANSMITTER (Continued )

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 elear plastic reset botton located on the wop of
the lront face of the ELT and then moving the switch 1o ARM.

Pilot Kemote Switch

A pilot's remote switch localed on the left side panel is provided 1o allow
the transmitter 10 be wrned on from inside the cabin. The pilot's remowe swiich
15 placarded ON and ARMED. The swiich 15 normally in the ARMELD
position, Moving the switch 1w ON will acuvate the ransmitter. Moving the
switch back to the ARMED position will wrn off the wansmiter only if the
impact switch has not been activated.

Ground Check

The ELT should be checked to make certain the unit has not been
activated during the ground check, Check by selecung 121.50 MHz on an
operating receiver, I there is an oscillating chirping sound, the ELT may have
heen activated and should be twmed off immediately, This requires removal of
the access cover and moving the switch to OFT, then press the reset button and
return the switch to ARM, Recheck with the receiver to ascertain the
transmitter is silent.

NARCO ELT $10 OPERATION

On the ELT unit itself s 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 1o transmiat until its battery 15 draimed. The ARM position s
selected when the ELT is installed in the airplane and it should remain in that
position,

A pilots remote switch, placarded ON and ARM, is located on the lelt
side panel to allow the transmitier 0 be armed or turned on from inside the
cabin, The switch 1s normally in the ARM position. Moving the switch to QN
will activate the transmitter. A warning light, located above the remote switch,
will blink continuously whenever the ELT is activated.,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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7.35 EMERGENCY LOCATOR TRANSMITTER (Continued)
NOTE

The warning hght will not blink if the ELT 15
activated by an incident that also results in
severance of the airplane's power supply lines.

Should the ELT be activated inadvertently it can be reset by cither
positioning the remote switch to the ON position for two seconds, and then
relocating 1t to the ARM position, or by setting the switch on the ELT 1w OFF
and then back 1o ARM.

In the event the ransmitter is activated by an impact, it can be trned off
by moving the ELT switch 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 1o 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,

Ground Check

The ELT should be checked during postflight 1o make certain the unit has
not been activated. Check by seleeting 121.50 MHz on an operating 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,
yvour airplane’s ELT is probably transmitting. Setting the remote switch back o
ARM will automatically reset the ELT and should stop the signal being
received on 121.50 MHz.

ARTEX 110-4 ELT OPERATION

On the ELT unit itsclf is a two position switch placarded ON and OFF.
The OFF position is selected when the transmitter 15 installed at the factory and
the switch should remain in that position whenever the unit s installed in the
airplane.

A pilots remote switch, placarded ON and ARM is located on the copilots
instrument panel 1o allow the transmitter to he armed or tumed on from inside
the cabin. The switch is normally in ARM posinon. Moving the switch o ON
will gctivate the transmitter. A warning light located above the remote switch
will alert you when ever the ELT is activated.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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7.35 EMERGENCY LOCATOR TRANSMITTER (Continued)
ARTEX 110-4 ELT OPERATION

Should the ELT be activated inadvertently it can be reset by either
posiioning the remote switch to the ON theén immediately relocating it to the
ARM position, or by setting the switch on the ELT 1o ON and then back 1o
OFFE.

In the event the transmitter is activated by an impact, it can be turned off
by moving the ELT switeh OFF. Normal operation can then be restored by
resetting the switch o ARM. It may also be wrned off and reset by
positioning the remote switch to the ON and then immediately to the ARM
position,

The transmitter can be activated manually at any time by placing either
the remote switch or the ELT swiich to the ON position.

NOTE:

Three sweeps of the emergency tone and an
illuminated warning Light indicates a normally
functioning umt. The warning light must
tluminate during the first 3 second est penod.
If 1t does not i(lluminate, a problem is indicated
such as a "G" switch failure.

The ELT should be checked during postflight to make certain the unit has
not been activated. Check by selecting 121,50 MHz on an operating receiver.
If a downward sweeping audio tone is heard the ELT may have been
uctivited. Set the remote switch to ON, IT there is no change in the volume of
the signal, your airplane's ELT s probably transmitting. Setting the remote
swilch back o OFF wall aulomatically resel the ELT and should stop the
signal being received on 121.50 MHe.
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SECTION 8
AIRPLANE HANDLING, SERVICING AND MAINTENANCE

3.1 GENERAL

This section provides guidelines relaung 1o the handling, servicing and
maintenance of the Seminole. For complete maintenance mstrucuons, refer 1o
the PA-44-180 Maintenance Manual.

WARNING

Inspection, maintenance and parts requirements for all non-
PIPER approved 5TC installations are not included in this
handbook. When a non-PIPER approved 5TC installation is
incorporated on the airplane, those portions of the airplane
alfected by the installation must be inspected in accordance
with the inspection program published by the owner of the
STC. Since non-PIPER approved S5TC installations may
change systems interface, operating characteristics and
component loads or stresses on adjacent structures. PIPER
provided inspection criteria may not be valid for airplanes with
nmon=-PIPER approved 5T installations.

WARNING

Maodilieations must be approved in writing by PIPER prior to
installation. Any and all other installations, whatsoever, of any
Kind will void this warranty in it's entirety.

ISSUED: JULY 12, 1995 REPORT: VE-1616
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8.1 GENERAL (CONTINUED)

WARNING

Use only genuine PIPER parts or PIPER approved parts
oblained from PIPER approved sources, in connection with
the maintenance and repair of PIPER airplanes.

Genuine PIPER parts are produced and inspected under
rigorous procedures to insure airworthiness and suitability for
use in PIPER airplane applications, Parts purchased from
sources other than PIPER, even though identical in
appearance, may nol have had the required tests and
inspections performed, may be different in fabrication
techniques and materials, and may be dangerouns when
installed in an airplane,

Additionally, reworked or salvaged parts or those parts
obtained from non-PIPER approved sources, may have service
historics which are unknown or cannotl be authenticated, may
have been subjected (o unacceptable stresses or lemperatures
or may have other hidden damage not discernible through
routine visual or nondestructive testing. This may render the
part, component or structural assembly. even though
originally manufacturcd by PIPER, unsuitable and unsafe lor
airplane use.

PIPER expressly disclaims any vesponsibility for malfunctions,
failures, damage or injury cavsed by use of non-PIPER
approved parts,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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8.1 GENERAL (CONTINUED)

Every owner should stay in close contact with an authorized Piper Service
Center or Piper's Customer Service Department to obtain the latest information
pertaining to their airplane, and to avanl themselves of Piper's support systems.

Piper 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, from tume to time, 1ssues service releases including
Service Bulletins, Service Letters, Service Spares Letters, and others relating o
the airplane.

Piper Service Bulletins are of special importance and Piper considers
compliance mandatory. These are available on the Piper.com website.
Depending on the nature of the release, material and labor allowances may
apply. This information is provided to all authorized Piper Service Centers.

Piper Service Leuters deal with product improvemenis and servicing
techniques pertaining to the airplane. These are available on the Piper.com ]
website. Owners should give careful auention to Service Letter information,

Piper Service Spares Letters offer improved parts, kits and optional
cguipment which were not available originally, and which may be of interest
1o the owner,

Maintenance manuals, parts catalogs, and revisions o both, are avalable
from Piper Service Centers.

Any corvespondence regarding the airplane should include the airplane
model and serial number 1o ensure proper response.

ISSUED: JULY 12, 1995 REPORT: VE-1616
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8.3 AIRPLANE INSPECTION PERIODS

WARNING

All inspection intervals, replacement time limits, overhaul lime
limits, the method of inspection, life limits, evele limits, ele.,
recommended by PIPER are solely based on the use of new,
remanufactured or overhauled PIPER approved parts. I parts
are designed, manufactured, remanufactured, overhaunled
andfor approved by entities other than PIPER, then the data in
PIPER’S maintenance/service manuals and parts catalogs arve
no longer applicable and the purchaser is warned not Lo vely
on such data for non-PIPER parts. All inspection intervals,
replacement time limits, overhaul time limits, the method of
inspection, life limits, evele limits, cte,, for such non-PIPER
parts must be obtained from the manufacturer and/or seller of
such non-PIPER parts.

Piper has developed inspection ttems and required inspection ntervals
(1.e.: 50, 100, 500, and 1000 hours) for the specific model aircraft, Approprate
forms are contained in the applicable Piper Service/Maintenance Manual, and
should be complied with by a properly trained, knowledgeable, and gualified
mechanic at a Piper Authorized Service Center or a reputable repair shop, Piper
cannot accept responsibility for the continued airworthiness of any aireralt not
maintained to these standards, and/or not brought into compliance with
applicable Service Bulletins issued by Piper, instructions issued by the engine,
propeller, or accessory manufacturers, or Airworthiness Directives 1ssued by
the FAA.

A programmed Inspection, approved by the Federal Aviation
Adminisiration (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 continuous
airworthiness is maintained, Complete details are available from all local
distributors representing The New Piper Aircrafll, Inc.

In addition, but in conjunction with the above, the FAA requires periodic
ispections on all arcrafl o keep the Adrworthiness Certificate in effect. The
owner 15 responsible for assuring compliance with these inspection
requirements and for maintaining proper documentation in logbooks and/or
mailntenance records,
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8.3 AIRPLANE INSPECTION PERIODS (Continued)

A spectographic analysis of the engine oil 1z available from several
sparces, Thig inspection, if performed properly, provides a good check of the
internal condition of the engine. To be accurate, induction air filters must be
cleaned or changed regularly, and oil samples must be taken and sent in &
regular intervals,

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform
certain preventive maintenance described in FAR Part 43, This maintenance
may be performed only on an aircraflt which the pilot owns or operates and
which 15 not used to carry persons or property for hire. Although such
maintenance 15 allowed by law, each individual should make a self-analysis as
to whether he has the ability to perform the work,

All other maintenance required on the airplane should be accomplished by
appropriately licensed personnel.

If maintenance 15 accomplished, an entry must be made in the appropriate
logbook. The entry should contain:

(a) The date the work was accomplished.

(b) Description of the work,

(¢) MNumber of hours on‘the aircrafl.

(dy The certificate number of pilot performing the work.,
(e) Signature of the individual doing the work,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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8.7 AIRPLANE ALTERATIONS

If the owner desires 10 have his aircraft modified, he must oblain FAA
approval for the alteration. Major alterations accomplished in accordance with
Advisory Circular 43.13-2, when performed by an A & P mechanic, may be
approved by the local FAA office. Major alterations to the basie airframe or
systems not covered by AC 43, 15-2 require a Supplemental Type Certificate,

The owner or pilot is required 1o ascertain that the following Airerafi
Papers are in order and in the aireraft.

fa) To be displayed in the aircraflt at all tmes;
(1} Aircraft Airwaorthiness Certificate Form FAA-8100-2.
(2} Adrerafl Registration Certificale Form FAA-R050-3.
{3y Adrceall Radio Station License if transmatters are installed.

(B} To be carried in the airerafl at all times:
(1} Pilot's Operating Handbook.
(2} Weight and Balance data.plus a copy of the latest [h::puir and
Alteration Form FAA-337, if applicable.
{3) Adreraft equipment list

Although the arrcrafl and engine logbooks are not required to be in the
aircraft, they should be made available upon request, Loghooks should be
complete and up to date. Good records will reduce maintienance cost by giving
the mechanic information about what has or has not been accomplished.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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5.9 GROUND HANDLING

(a)

(b)

Towing

The mirplane may be moved on the ground by the use of the nose
wheel steering bar that 15 stowed 1n the baggage compartment or by
power equipment that will not damage or excessively strain the nose
gear steenng assembly,

CAUTIONS

When towing with power equipment, do not turn
the nose gear beyond s steering radius in either
direction, as this will result in damage to the nose
gear and steering mechanism.

3o not tow the airplane when the controls are
secured.

In the event towing lines are necessary, ropes should be anached
to both main gear swuts as high up on the whbes as possible. Lines
should be long enough 10 clear the nose and / or tail by not less than
fifteen feet, and a qualified person should ride in the pilot's seat o
maintain control by use of the brakes.

Taxiing

Before attempting to taxi the airplane, ground personnel should
be instructed and approved by a qualified person authorized by the
owner. Engine starting and shut-down procedures as well as taxi
technigues should be covered. When it 1s ascertained that the propeller
hack blast and taxi arcas are clear, power should be applied 1o start the
taxi rall, and the following checks should be performed:

(1) Taxi o few feet forward and apply the brakes 1o determine

their effectiveness,

23 Taxi with the propeller set in low pitch, high RPM setting,

(3) While taxiing, make slight turns 1o ascertain the effective-

ness of the sleering.

ISSUED:; JULY 12, 1995 REPORT: VB-1616
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59 GROUND HANDLING (Continued)

{4) Observe wing 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 ot high RPM when running up or
taxiing over ground containing loose stones, gravel, or any
loose material that may cause damage 1o the propeller
blades.

(c) Parking

When parking the airplane, be sure that it is sufficiently protected
from adverse weather conditions and that 1t presents no danger (o
other wircraft. When parking the airplane for any length of time or
overnight, 1t 15 suggested that 1t be moored securely.,

(1) To park the airplane, head it into the wind if possible,

{2) Set the parking brake by depressing the toe brakes and
pulling out the parking brake contrel. To release the parking
brake, depress the toe brakes and push in the parking brake
control, then release the toe brakes,

CAUTION

Care should be taken when setting brakes that
are overheated or during cold weather when
accumulated moisture may freeze a brake.

(3) Aileron and stabilator controls should be secured with the
front seat belt and chocks used 1o properly block the wheels.

(d) Mooring

The arplane should be moored for mmovability, secunty and
and protection. The following procedures should be used for the
proper moonng of the airplanc:

(1) Head the airplane into the wind if possible.

{2) Retract the flaps.

(3} Immobilize the ailerons and stabilator by looping the seat

belt through the control wheel and pulling it snug,

(4} Block the wheels.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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(5) Secure tie-down ropes to the wing tie-down rings and to the
tail skid at approximately 45 degree angles to the ground.
When using rope of non-synthetic material, leave sufficient
slack to avoid damage to the airplane should the ropes
contract.

CAUTION
Use bowline knots, square knots or locked slip
knots. Do not use plain ship knots,

NOTE

Additional preparations for high winds include
using tic-down ropes from the landing gear forks
and securing the rudder.

(6) Install o pitot head cover if avanlable. Be sure to remove the
pitot head cover before fhight.

(7) Cabin and baggage doors should be locked when the airplance
15 unatiended.

.11 ENGINE INDUCTION AIR FILTERS
(a) Removing Induction Air Filter

{2) Turn the three studs and remove the air filter box cover.
{(3) Lift the air filter from the filter box.

{b) Cleaning Induction Air Filters

The induction air Nilters must be cleaned at least once every 50
hours, and more often, even daily, when operating in dusty conditions.
Extra filers are inexpensive, and a spare should be kept on hand for
use as a rapid replacement.

ISSUED: JULY 12, 1995 REPORT: VE-1616
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811 ENGINE INDUCTION AIR FILTERS (Continued)

Toclean the filter:

(1) Tap hilter gently to remove dirt particles. Do not vse
compressed aw or cleamng solvents,

(2} Inspect filter. 11 paper element is torn or ruptured or gasket is
damaged, the filter should be replaced. The usable hife of the
filter should be restricted to one year or 500 hours,
whichever comes first.

(¢} Installation of Induction Air Filters

Alter cleaning, place filter in air box and install cover. Secure
cover by turning studs, Replace cowl.

.13 BRAKE SERVICE

The brake system is Alled with MIL-H-5606 {(petroleum bhase) hydraulic
brake Muid, This should be checked periodically or at every 50-hour inspection
and replenished when necessary, The brake reservoir is located in the forwand
maintenance arca. Remove the four screws and rotate the fiberglass nose cone
forward and down. The rescrvoir is located at the top rear of the compartment.
Keep the fhad level at the level marked on the reservaoir,

No adjustment of brake clearance is necessary. Refer o the Mainienance
Manual for brake lining replacement instructions.

8.15 LANDING GEAR SERVICE

Two jack points are provided for jacking the mrcralt for servicing, One is
located outboard of cach main landing gear. Before jacking, auach a tail
support 1o the wil skid, Approximately 500 pounds of ballast should be placed
on the tul support.

CAUTION
Be sure to apply sufficient support ballast;

otherwise the airplane may tp forward, and the
nose sechion could be damaged.

Landing pear oleos should be serviced according (o instruction on the
umits, Under normal static load (empty weight of wirplane plus full fuel and
oil), main oleo struts should be exposed 2,60 mches and the nose oleo st
should be exposed 2,70 mches, Refer 1o the Maintenance Manual for complete
information on servicing oleo struts,

REPORT: VE-1616 ISSUED: JULY 12, 1995
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. BRAKE FLUID RESERVOIR
. PARKING BRAKE HANDLE
. BRAKE CYLINDERS

. BRAKE LINES

. PARKING BRAKE VALVE

. BRAKE ASSEMBLY

- T - FL AR A T

BRAKE SYSTEM

Figure 8-1

ISSUED: JULY 12, 1995 REPORT: VB-1616
3-9



SECTION 8
HANDLING, SERY & MAINT PA-44-180, SEMINOLE

3.17 HYDRAULIC SYSTEM SERVICE

The hydravhe landing gear system reservoir 15 an antegral part of the
electric hydraulic pump assembly. The combination pump and reservoir 15
accessible through a panel in the baggage compartment. Fill the reservoir with
MIL-H-5606 hydraulic Muid. The Nuid level should be checked periodically o
every 50 hour inspection and replenished when necessary,

To check fMuid level, remove the filler plug/dipstick and note fluid level on
dipstick. The filler plug also incorporates a vent. When reinstalling filler plug,
tighten to full tight then loosen 1 /2 turns to allow proper venting. The
instructions are also placarded on the pump reservoir.

519 PROPELLER SERVICE

The gas charge in the propeller cylinder should be kept at the pressure
specified on the placard located in the spinner cap, The pressure in the eyvlinder
will increase about one-third psi for every degree Fahrenheit increase in
temperature. This effect should be considered when checking pressure. The
charge maintained must be accurate and free of excessive moisture since
moisiure may freeze the piston during cold weather. Dry nitrogen gas is
recommended.

CHAMBER PRESSURE REQUIREMENTS WITH
TEMPERATURE FOR COUNTERWEIGHT TYPE PROPELLERS

Temp. "F Pressure (PST)

FOR PROPELLER HUBS:
HC-C2Y(K,R)-2CEUF
AND HC-C2Y(K,R)-2CLEUF

T0 o 1040 4] +/- |
40w 70 IR+~ |

D 40 36+~ |
Mo 0 334/

NOTE: Do not check pressure or charge with propeller in feather position.

The gas charge m the unleathering accumulators should be maintmned at
90 - 100 PSL It is imporant w© wse nitrogen only for this purpose since any
moisture in the system may freeze and render it inoperative. Do not check this
charge pressure while engine 15 running.

REPORT: YB-1616 ISSUED: JULY 12, 1995
810



SECTION 8
PA-44.180, SEMINOLE HANDLING, SERV & MAINT

519 PROPELLER SERVICE (Continued )

The spinner and backing plate should be cleaned and inspected for cracks
frequently. Betore each flight the propeller should be inspected for nicks,
scratches, or corrosion, If found, they should be repaired as soon as possible by
a rated mechanic, since a nick or scratch causes an area of increased siress
which can lead to serious cracks or the loss of a propeller tip. The back face of
the blades should be painted when necessary with flat black paint to retard
glare. To prevent corrosion, all surfaces should be cleaned and waxed
periodically.

8.21 OIL REQUIREMENTS

The oil capacity of the Lycoming engines 15 ¥ quarts per engine with a
minimum safe quantity of 2 quarts per engine. It is necessary that oil be
maintained at full for maximum endurance thights. It is recommended that
engine o1l be drained and renewed every 50 hours, or sooner under unfavorable
conditions. Full flow cartridge type oil lilters should be replaced each 50 hours
of operation. The interval between oil and oil filter change is not 1o exceed four
(4) months. Lycoming Service Bulletin No. 446 should be complied with each
50 hours, also, The following grades are required for temperalures:

MIL-L-22851

Average Ambient MIL-L-6082H Aszhless Dispersant
Temperature SAE Graide SAE Grades
All Temperatures -- 1 5W-50 or 20W-50
Above BO°F &0 ]
Above 60°F 30 40 or 50
30°F 10 H°F 40 40
0°F to 70°F 30 30, 40 or 20W-40
0°F to 90°F 20Ws0 20WS0D or 15W50
Below 10°F 20 30 or 200W-30

When operating lemperatures overlap indicated ranges, use the hghter
grade ol
NOTE
Refer to the latest issue of Lycoming Service
Instruction 1014 (Lubricating Oil Recom-
mendations) for further information.

ISSUED: JULY 12, 1995 REPORT: VE-1616
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8.23 FUEL SYSTEM

(a)

(b)

Servicing Fuel System

The fuel screens in the strainers require cleaning at 50 hour or 90
day mtervals, whichever occurs first. The fuel gascolator strainers ane
located in the fuselage under the rear seats, The fuel selector valves
and the auxiliary pumps are in the wings adjacent 1o the nacelles,

Fuel Requirements

The minimum aviaiion grade fuel for the PA-44-180 18 100,
Since the use of lower grades can cause serious engine damage in a
short period of time, the engine warranty is invalidaied by the use of
lower octanes.

Refer to the latest issue of Lycoming Service Instruction No.
1070 for additional information,

A summary of current grades as well as the previous fuel
designations is shown in the following chart:

FUEL GRADE COMPARISON CHART

Current Military

Previous Commeercial Current Commercinl Fusel Cirsdes (MIL-G-55721E)
Fucl Crades (ASTM-D910) | Fuel Goades (ASTM-D910-75) Amendment No, 3

Max. TI. Mlax, TEL Max, TEL

Grade Color mlLS, gal | Grada Color mUUS gal | Gade Color ml/LLS. gal
37 red 5 £0 red 0.5 BOVET  red 0.5
D1 blue 20 “IO0LL  bloe 2.0 none none nine
THEWI30  green 3.0 [ precn *=3( V30 green  *=30
L1845 purple 46 none nane nong 115145 purple b

* “Grade 100LL fuel in some overseas countrics is curmently colored green and designated as 1001,

**_Commercial fuel grade 100 and gmde 1007130 (both of which ane colored green) having TEL
content of up o4 mlfULS, pallon are approved for use inoall engines ceililicated for use with
gerade 1007130 fuel,

REPORT: VB-1616

3-12

ISSUED: JULY 12, 1995



SECTION 8
A -44-180, SEMINOLE HANDLING, SERV & MAINT

The operation of the aircraft i1s approved with an anti-icing
additive in the fuel. When an anti-icing additive 15 used it must meet
the specification MIL-1-27686, must be uniformly blended with the
fuel while refueling, must not exceed 0.15% by volume of the refucled
quantity, and to ensure its effectiveness should be blended at not less
than 0.10% by volwme. One and one half liguid ozs. per ten gallon of
fuel would fall within this range, A blender supplied by the additive
manufacturer should be wsed. Except for the information contained in
this section, the manufacturer’s mixing or blending instructions should
be carefully followed,

CAUTION

Assure that the additive s directed into the
Mowing fuel stream. The additive flow should
start afler and stop before the fuel flow. Do not
permit the concentrated additive to come in
contact with the aircraft painted surfaces or the
interior surfaces of the fuel tanks,

CAUTIONS

Some fuels have anti-icing additives preblended
in the fuel at the refimery, so no further blending
should be performed.

Fuel additive can not be vsed as a substiute for
preflight draining of the fuel system.

{c} Pilling Fuel Tanks

Observe all safety precauuons required when handling gasoline,
Fill the fuel tanks through the fillers located inside the access cover aft
of the engine cowling on the outboard side of the nacelles, Each
nacelle tank holds a maximum of 535 U .5, gallons, When using less
than the standard 110 gallon capacity, fuel should be distributed
cqually between each side.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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8.23 FUEL SYSTEM (Continued)

() Draining Fuel Strainers, Sumps and Lines

The aircraft is equipped with single point drains (Figure 8-3)
which should be drained before the first flight of the day and after
refueling, to check for fuel contamination, If contamination is found,
fuel should be drained until the contamination stops, If contamination
persists after draining fuel for a minute, contact a mechanic to check
the fuel sysiem.

Each half of the fuel system can be draned from a single pomni
which is located just forward of the entrance step. Fuel selectors
should be in the QN position during drvning. The [uel dramed should
be collected in a transparent container and examined for
contannation,

CAUTION
When draimng fuel, be sure that no fire harzard
exists before starting the engines,

S e e ey

—

o b T T e o
R U L o, LR v e

FUEL DRAINS
Figure 8-3

REPORT: VB-1616 ISSUED: JULY 12, 1995
§-14



SECTION R
PA-d44-130, SEMINOLE HANDLING, SERY & MAINT

(e} Draining Fuel System

The fuel may be drained by openming the valves at the right
hand side of the fuselage just forward of the entrance step or by
siphomng. The remaining fuel in the hines may be drained through the
gascalators.

8.25 TIRE INFLATION

For maximum service from the tires, keep them inflated 1o the proper
pressures. The main gear tires should be inflated 1o 55 psi and the nose gear
should be inflated to 50 psi,

Interchange the tires on the main wheels, if necessary, to produce even
wear, All wheels and tres are balanced before onginal installation, and the
relanonship of the tire, twbe, and wheel should be maintained if at all possible,
Unbalanced wheels can cause extreme vibraton on takeoff. In the installation
of new components, it may be necessary to rebalance the wheel with the tire
mounted.

When checking the pressure, examine the tires for wear, cuis, bruises and
slippage.

8.27 BATTERY SERVICE

Access to the 12-volt 35 ampere hour battery is gained through the
fiberglass nose cone. The battery container has a plastic drain tube which is
normally closed off. This tube should be opened occasionally to drain off any
accumulation of liguid.

The battery fhud level must not be brought above the baffle plates. It
should be checked every 30 days to deterrmine that the fluid level is proper and
the connections are tight and free of corrosion. DO NOT fill the battery above
the baffle plates. DO NOT fill the battery with acid - vse distilled water only. A
hydrometer check will determane the percent of charge in the battery.

If the battery is not properly charged, recharge it starting with a rate
of 4 amperes and hmshing with a rate of 2 amperes. Quick charges are not
recommencded.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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8.27 BATTERY SERVICE (Continued)

The external power receptacle is located on the right gide of the nose
section. Be sure the Batery Master switch is OFF while inserting or removing
a plug at this receptacle.

Reler (o the Maintenance Manual for detailed procedures for cleaning and
servicing the battery,

%.29 SERIAL NUMBER PLATES

The serial number plate is located on the bottom of the fuselage near
the alt end of the il cone. The serial number should always be used when
referring 1o the airplane on service Or warranty matlers,

8.31 LUBRICATION

Lubricatnon at regular intervals 15 an essenual part of the maintenance
of an mirplane. For lubrication instructions and o chart showing lubrication
poinis, types of lubricants to be used, lubrication methods and recommended
frequencies, refer to the Maintenance Manual.

8.3} CLEANING
(a) Cleaning Engine Compartment

Before cleaning the engine compartment, place a strip of tape on
the magneto vents to prevent any solvent from entering these units.

(1) Place a large pan under the engine to catch waste,

(2) With the engine cowling removed, spray or brush the engine
with solvent or a mixture of solvent and degreaser. In order
o remove especially heavy dirt and grease deposits, 1t may
be necessary o brush areas that were sprayed.

CAUTION

Do not spray solvent into the alternator, vacuum
pump, starter, air intakes, or aliernate air imlets.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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(3) Allow the solvent to remain on the engine from five to ten
minutes. Then rinse the engine clean with additional solvent
and allow it to dry,

CAUTION
Do not operate the engine until 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 Maintenance Manual,

(b) Cleaning Landing Gear

Before cleaning the landing gear, place a plastic cover or similar

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
dirt deposits have collected, 1t 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 1o dry,

{4) Remove the cover from the wheel and remove the caich pan.

{(5) Lubricate the gear in accordance with the Lubrication Chart
in the Maintenance Manual.

{6) Caution: Do noi brush the micro switches.

{c) Cleaning Exterior Surfaces

The airplane should be washed with a mild soap and water. Harsh
abrasives or alkaline soaps or detergents could make scraiches on
painted or plastic surfaces or could cause corrosion of metal, Cover
areas where cleaning solution could cause damage. To wash the
airplane, vse the following procedure:

(1) Flush away loose dirt with water.,
(2) Apply cleaning solution with a sofi ¢loth, a sponge or a soft
bristle brush,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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.13 CLEANING (Continued)

{31 To remove exhaust staing, allow the solution o remain on
the surface longer,

{4) To remove stubborn oil and grease, use a cloth dampened
wilh naphtha.

{5) Rinse all surfaces thoroughly.

(6) Any pood sutomolive wax may be used o preserve painted
surfaces. Soft cleaning cloths or a chamois should be used 10
prevent scératches when cleaning or polishing. A heavier
coating of wax on the leading surfaces will reduce the
abrasion problems in these areas,

{d) Cleaning Windshield and Windows

(1} Remove dirt, mud and other loose particles from extenor
surfaces with clean water.

(2) Wash with muld soap and warm water or with aircraft plasuc
cleaner. Use a soft cloth or sponge in a strmght back and
forth motion, Lo not rub harshly.

{3) Remove o1l and grease with a cloth moistened with
Kerosene,

CAUTION
Do not use gasoline, alcohol, benzene, carbon

tetrachloride, thinner, acetone, or window
cleaning sprays.

(4) After cleaning plastic surfaces, apply a thin coat of hard
polishing wax. Rub lightly with a soft cloth, Do not use a
circular motion.

(5} A severe scratch or mar in plastic can be removed by
rubbing out the scrach with jeweler's rouge. Smooth both
sides and apply wax.

REPORT: YB-1616 ISSUED: JULY 12, 1995
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{e) Cleaning Headliner, Side Panels and Seats

(1) Clean headliner, side panels, and seats with a stiff brush, and
vacuum where necessary,

(2) Soiled upholstery, except leather, may be cleaned with a good
upholstery cleaner suitable for the material. Carefully follow
the manufacturer's instructions. Avoid soaking or harsh
rubbing.

CAUTION
Solvent cleaners require adequate ventilation,

{3) Leather should be cleaned with saddle spap or a mild hand
soap and water.

(f) Cleaning Carpets
To clean carpets, first remove loose dirt with a whisk broom or
vacuum. For soiled spots and stubborn stains use a non-inflammable
dry cleaning fluid. Floor carpets may be removed and cleaned like any
household carpet.

85.35 WINTERIZATION

For winter operation a winterization kit 15 installed on the inlet opening of
the oil cooler outhoard chamber of the plenum chamber. This kit should be
installed whenever the ambient temperature is S0PF or less. When the kit is not
being used it can be stowed in the nose cone compartment.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 9
SUPPLEMENTS

9.1 GENERAL

This section provides information in the form of Supplements which are
necessary for efficient operation of the airplane when equipped with one or
maore of the various optional systems and equipment not approved with the
standard airplane,

All of the supplements provided in this section are FAA Approved and
conseculively numbered as a permanent part of this Handbook. The
information contained in each Supplement applies only when the related
cguipment 15 installed in the arplane.

ISSUED: JULY 12, 1995 REPORT; VE-1616
9-1



SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 1

PILOT'S OPERATING HANDBOOK

SUPPLEMENT NO. 1
FOR
KING KFC 1530 SERIES FLIGHT CONTROL SYSTEM

Thig supplement bas been DELETED as the FAA Approved Operational
Supplement to the Bendix/King 150 Senes Fhight Control System as mstalled
per STC SA2321CE-D. Elfective this revision Bendi/Baing will be responsible
to supply and revise the operational supplemént, It s permitted (o include the
Bendix/King supplement in this location of the PiloCs Operaling Handbook
unless otherwise stated by Bendix/King.

ISSUED: JULY 12, 1993 REPORT: VB-1616
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRFLANE FLIGHT MANUAL

SUPPLEMENT NO., 2
FOR
BENDIX/KING KNS 81 DIGITAL AREA NAVIGATION SYSTEM

This supplement must be attached to the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual when the optional King KNS B
Mavigation System 15 installed per the Equipment List. The information
contained herein supplements or supersedes the information in the basic Pilot's
Operanng Handbook and FAA Approved Airplane Flight Manual only in thoge
arcas 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.

Cod & e

PETER E. PECK

0.0.A. NO, $0-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

FAA APPROVELD:

DATE OF APPROVAL: _ JULY 132, 1995

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 1 - GENERAL

This supplerment supplics information necessary for the operation of the
airplane when the optional King KNS 81 Digital Area Navigation System is
mstalled in accordance with FAA Approved Piper data.

SECTION 2 - LIMITATIONS

No L’h]lnﬂl:‘:ﬂi. to the basic himitations prl.rl.fiq.h:d 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) KNS 81 OPERATION
The KNS 81 can be operated in any one of 3 modes:

(a) VOR
(b} RNAV
(el ILS

To change from one mode (o another, the mode select knob s rotated
(large knob on the left side of the panel), except that the ILS mode s
entered avtomatically whenever an ILS frequency s channeled. The
display will annunciate the VOR or RNAV mode by lighting a
message beside the wayponi.

In addition to the standard VOR and RNAVY enroute (RNV ENR)
modes, the KNS 81 has a constant course width or paraliel VOR
mode (VOR PAR) and an RNAVY approach mode (RNY APR). To
place the unit in either of these secondary modes the mode selector
knob s rotated.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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(b) CONTROLS
(1) USE BUTTON

(2)

(4)

(3)

(6)

Momentary pushbution.
Causes displayed waypoint 1o become active waypoint and carrol
display to go 10 FR(Q) mode.

RTN BUTTON

Momentary pushbutton,

When pushed causes waypoint in use to be displayed and carrol
display to go to FROQ mode.

RAD BUTTON

Two position pushbution,

The KNS 81 is normally operated with the RAD button not
pressed,

When in depressed position causes DME to display radial
intormation instead ol ground speed. Radial displayed will be
from the station in VOR mode and from the waypoint in RNAV
maodes.

CHK BUTTON

Momentary pushbullon.

Causes rachal and distance waypoinl parameters Lo show radial
and distance [rom VOR station imstead,

DATA BUTTON

Momentary pushbutton,

Causes waypoint data display to change from FROQ 10 RAD 10
DST and back to FROQ.

OFF/ ON/ IDENT CONTROL.

a.  Power OFF-0ON/Yolume Function - Rotate clockwise for
power ON,

bh. VOR Audio Level Control - Rotate clockwise for increased

audio level.

VOR IDENT Mute Function - Push-Pull switch. Enables the

VOR Ident tone to be heard in out position.

L

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 4- NORMAL PROCEDURES (Continued)

(7) DATA INPUT CONTROL
Dual concentric knobs, right side of panel - Center knob has in
and out positions,
i Frequency Dala
Outer knob varies | MHz digit,

A carry occurs from units 1o (ens position.
Rollover occurs from 117 o 108,

Center knob varies frequency in SOKHz steps (IN or OUT
position ).

b, Radial Data
Cuter Knob vanes 10 degree digil.
A carry occurs from the fens 1o hundreds position,
A rollover 1o zero occurs al 360 degrees.
Center knob i position vanes | degree digit,
Center knob out position varies 0.1 degree digil.
c. Distance Data
Outer knob vanes 10 NM digit.
A carry occurs from the ens 1o hundreds place.
A rollover 1o zero occurs at 200 NM.
Center knob in position varnes 1 NM digit,
Center knoh owt position varies (0.1 NM digit

(8) DUAL CONCENTRIC KNOBS, LEFT SIDE OF PANEL
n.  Mode Select
Outer knob changes mode from VOR 10 VOR PAR 10 RNV
tw RNV APR and rolls over.
b,  WPT Select
Center knob selects waypoint from 1 to 9 and rolls over.

(9) COURSE SELECT KNOB
Located in remote unit,
Selects desired course through the VOR pround station or
waypoini.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 5 - PERFORMANCE

Mo changes to the basic performance provided by Scection 5 of this Pilot's
Operating Handbook are necessary (or this supplement,
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 3
FOR
BENDIN/KING KLN 398 GPS
NAVIGATION SYSTEM

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the KLN 89B GPS
Navigation System is installed per the Equipment List. The imformation
contained herein supplements or supersedes the Pilor's Operating Handbook
and FAA Approved Awrplane Flight Manual only in those areas listed heren,
For himntations, procedures and perh‘:rmunce inlormabion nol contmned 0
this supplement, consult the Pilot's Operating Handbook and FAA
Approved Aarplane Flight Manual,

FAA APPROVED: @ ‘E‘_ ;‘:"""{i"'

L
PELER E. PECK
D.0.A, NO, 50-1
THE NEW PIPER AIRCRAFT, INC.
VERO BEACH. FLORIDA

DATE OF APPROVAL: _COctlober 23, 19495

ISSUED: OCTOBER 25, 1995 REPORT: VB-1616
4-31



SECTIONY
SUPPLEMENT 3 PA-44-180, SEMINOLE

SECTION 1 GENERAL

The KLN 82B GPS pancl mounted unit contains the GPS sensor, the
navigation computer, a CRT display, and all controls required to operate the
unil. It also houses the data base card which plugs directly into the front of the
umnil,

The data base card is an electronic memory containing information on airports,
navaids, intersections, 51D, STAR's, instrument approaches, special use
alrspace, and other items of value to the pilol.

Every 28 days, Bendix/King réceives new data base information from
leppesen Sunderson for the North American data base region, This
mformalion s processed and downleaded onto the data base cards,
Bendis/King makes these data base cand upidates avarlable 1o KLN 898 GPS
LISLTS,

Provided the KLN 89B GPS navigation system is receiving adequate usable
signals, it has been demonstrated capable of and has been shown to meet the
accuracy specifications of;

VER/IFR en route oceanic and remote, en route domestic, terminal, and
instrument approach (GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB-
DME, RNAV) operation within the U.5. National Airspace System, North
Atlantie Minimum Navigation Performance Specifications (MNPS) Adrspace
and latiwdes bounded by 74% North and 607 South using the WGS44 (or NAD
83) coordinate reference datum in accordance with the eniteria of AC 20-138,
AC 91-49, and AC 120-33, Navigation data is based upon use of only the
global positioning system (GPS) operated by the United States,
NOTE

Aircraft using GPS for oceanic IFR operations

may use the KLN 898 1o replace one of the

other approved means of long-range navigation.

A single KLN 898 GPS installation may also be

used on short occanic routes which require only
one means of longrange navigation,

NOTE
FAA approval of the KLLN 89B does not

necessarily constitute approval for use in foreign
alrspace.

REPORT: VB-1616 ISSUED: OCTOBER 25, 1995
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SECTION 2- LIMITATIONS

A

The KLLN 898 GPS Pilot’s Guide, P/N 006-08786-0000, dated May, 1995

(or later applicable revision) must be immediately available 1o the flight crew
whenever navigation is predicated on the use of the system. The Operational
Revision Status (ORS) of the Pilot's Guide must match the ORS level
annunciated on the Self Test page.

B. IFR Mavigation is restricted as follows:
1.  The system must utilize ORS level 01 or later FAA approved
revision,
2. The data on the self est page must be venithied prior o vse.
3. IFR en route and terminal navigation is prohibited unless the pilot
verifies the currency of the data base or verifies each selected waypoint
for accuracy by relerence o current approved data.
4. Instrument approaches must be accomplished in accordance with
approved instrument approach procedures that are retrieved from the
KILN BY9B data base. The KLN 398 data base must incorporate the
current update cycle.

{a) The KLN 89B Quick Reference, PIN 0D6-OBTE7-0000, dated
5/95 (or later applicable revision) must be immediately
available 1o the fhight crew during instrument approach
operations,

(b)  Instrument approaches must be conducted in the approach
‘mode and RAIM must be available at the Final Approach Fix,

(c) APR ACTV mode must be annunciated at the Final Approach
Fix.

(d) Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, and
MLS approaches are not suthorized.

(e} When an alternate airport 15 required by the applicable
operating rules, it must be served by an approach based on
other than GPS or Loran-C navigation.

(f) The KLN 89B can only be used for approach guidance if the
reference coordinate datum system for the instrument
approach is WGS 84 or NAD-83. (All approaches in the KLN
898 data basc use the WGS-84 or the NAD-83 geodetic
datums.)

5.  The aircraft must have other approved navigation equipment
appropriate 1o the route of flight mstalled and operational.
ISSUED: OCTOBER 25, 1995 REPORT: VE-1616
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SECTION 3}- EMERGENCY PROCEDURES

ABNORMAL PROCEDURES

A, I the KLN 29B GPS information 15 not available or invahid, utilize
remaining operational navigation equipment as reguired.

B. II'a"RAIM NOT AVAILABLE" message is displayed while condueting
an instrument approach, terminate the approach. Execute a missed
approach if required.

C. Ifa “RAIM NOT AVAILABLE" message is displayed in the en route or
terminal phase of flight, continue to pavigate using the KLN 898 or
rivert 1o an alternate means of navigation appropriate o the route and
phase of flight. When continuing (o use GPS navigation, position must
be verllied every 15 minutes using another IFR approved navigation
syslem,

D.  Refer to the KLN 898 Pilot’s Guide, Appendices B and C, for
appropriate pilol actions 1o be accomplished in response o annunciated
MNCSSAges,

SECTION 4 - NORMAL PROCEDURES

WARNING

Famibiarity with the en route operation of the
KLN BY9B does not constitute proliciency in
approach operations. Do not attlempt approach
operations In IMC prior o attaining proficiéncy
in the use of the KLN 898,

A.  OPERATION
Normal operating procedures are outhined in the KLIN 898 GPS Pilot’s
Guide, P/N 006-08786-0000, dated May 1995, (or later applicable
revision). A KLN 898 Quick Reference, PAN UDG-08TRT-0000 dated 5/ 95
{or later applicable revision) contmning an approach sequence, operating

bps and approach related messages is inlended for cockpit use by the KLN
B89B famuliar pilot when conducting instrument approaches.

B,  SYSTEM ANNUNCIATORS/SWITCHES/CONTROLS

1. HSI NAY presentation (NAV/GPS) switch annunciator- May be
used to select data for presentation on the pilot’s HSI; either NAY
data from the number one navigation receiver or GPS data from the
KLN 898 GPS. Presentation on the HS1 15 also required for
autopilot coupling, NAY is green. GPS 15 blue,

REPORT: VB-1616 ISSUED: OCTOBER 25, 1995
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NORMAL PROCEDURES

2. Message (MSG) annunciator - Will flash to alert the pilot of a
situation that requires attention. Press the M5G bution on the KLN
BOB GPS (o view the message. (Appendix B of the KLN 898 Pilot's
Ciuide contains a list of all of the message page messages and their
meanings). MSG 15 amber.

3. Waypoint (WPT) annunciator - Prior to reaching a waypoint in the
active fhight plan, the KLN 898 GPS will provide navigation along a
curved path segment 1o ensure a smooth transition between two
adjacent legs in the flight plan, This feature 15 called turn
anticipation, . Approximately 20 seconds prior to the beginming of
lurn anticipation the WPT annunciator will flash, going solid upon
mitizhization of the turn, and extinguishing upon turn completion,

WPT is amber.

WARNING

Turn anticipation is avtomatically disabled for
FAF waypoints and those used exclusively in
SIDISTARS where overflight is required. For
waypoints shared between SID/STARS and
published en route segments (requiring overflight
in the SID/ STARS), proper selection on the
presented waypoint page is necessary to provide
adequate route protection on the SID/STARS.

4. HSI course control @ knob - Provides analog course input to the
KLN 898 in OBS when the NAV/GPS switch/annunciator 15 in
PSS, When the NAVAGPS swilch annunciation s 1in NAY, GPS
course selection in QBS mode is digital through the use of the
controls and display at the KLN 898, The HSI course control knob
must also be set 1o provide proper course datum o the autopilot if

coupled to the KLN 898 in LEG or OBS,
NOTE
Manual HSI course centering in OBS using the
control knob can be difficult, especially at long
distances. Centering the dbar can best be
accomplished by pressing ['—"Eﬂ"] and then
manually setting the HS51 pointer to the course

value preseribed in the KLN 898 displayed
nessage.

ISSUED: QOCTOBER 25, 1995 REPORT: VB-1616
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NORMAL PROCEDURES

5.  GPS approach (GPS APR ARM/ACTY) switch/annunciator -
Used o (a) manually select or deselect approach ARM (or
deselect approach ACTV) and (b) annunciate the stage of
approach operation either armed (ARM) or activated (ACTV).
Sequential button pushes il in ACTV would first resull in
approach ARM and then approach arm canceled. Subsequent
button pushes will cycle between the armed state (if an approach
15 in the flight plan) and approach arm canceled. Approach
ACTY cannot be selected manuvally. GPS APR and ARM are
white. ACTY is green,

6. RMI NAV presentation switch - May be used to select data lor
presentation on the RMI cither NAV 1 data from the number one
navigation receiver, NAV 2 data from the number two navigation
receiver or GPS data from the KLN B9HB GPS.

= PILOTS DISPLAY
Left/right steering information is presented on the pilot's HS1 as o
function of the NAVIGPS switch position,
. AUTOPILOT COUPLED OPERATION
The KLN 89B may be coupled 1o the autopilot by first selecting GPS
on the MAV/GPS swilch, Manual selection of the desired track on the
pilot’s HS1 course pointer is required to provide course datum 1o the
awtopilol. (Frequenl manual course pointer changes may be necessary,
such as in the case of flying a DME arc.) The autopilot approach
mode (APR) should be vsed when conducting a coupled GPS
approach.
NOTE
- NAV
or APR coupled DME arc intercepts can result in
excessive overshools (aggravated by high ground
speeds and/or intercepts from inside the arc).
REPORT: YB-1616 ISSUED: OCTOBER 25, 1995
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PA-44-180, SEMINOLE SUPPLEMENT 3
NORMAL PROCEDURES
E. ALTITUDE ALERT AURAL TONES r

1000 feet prior 1o reaching the sclected altitude - three short tones.
Upon reaching the selected altitude - two short tones,

Deviating above or below the selected altitude by more than the
warn altitude - four short ones.

I~ APPROACH MODE SEQUENCING AND RAIM PREDICTION

b

NOTE

The special use airspace alert will automatically
be disabled prior to flying an instrument
approach o reduce the potential for message
congestion.

Prior to arrival, select a STAR if appropriate from the APT 7
page. Sclect an approach and an initial approach fix (IAF) from
the APT 8 page.

NOTES

Using the outer knob, select the ACT (Active
Flight Plan Waypoinis) pages. Pull the inner
knob out and scroll to the destinatnon airport,
then push the inner knob in and sclect the ACT

7 or ACT 8 page.

To delele or replace a SID, STAR or
approach, select FPL 0 page. Place the cursor
over the name of the procedure, press ENT 1o
change 11, or CLR then ENT 0 delete it

En route, check for RAIM availability at the destination airport
ETA on the OTH 3 page.

NOTE
RAIM must be available ai the FAF m order to

[ly an instrument approach. Be prepared to
terminate the approach upon loss of RAIM.

ISSUED: OCTOBER 25, 1995 REPORT: VB-1616
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NORMAL PROCEDURES

3. AL30 om from the airport;

a. Verily automatic annunciation of APR ARM.

b.  MNole automatic dbar sealing change from £ 5.0 nm Lo
+ 1.0 nm over the next 30 seconds.

Update the KLN 898 altimeter baro setting as required.
Iinternally the KLN 898 will wransition from en route to
terminal integrity monitoring.

o

d. Select NAV 4 page wo {1y the approach procedure,
a If receiving radar vectors, or need to fly a procedure trn
or holding pattern, fly in OBS until inbound 1o the FAF,

NOTE

OBS navigation is TO-FROM (hike a VOR)
withoul waypoinl sequencing,

b, NoPT roumes including DME are’s are flown in LEG.
LG i } : FAF 1o the v

NUTE

select HDG mode for DME arc intercepts. NAV
of APR coupled DME arc intercepts can resull in
excessive overshoots (aggravated by high ground
speeds and/or intercepts from inside the arc).

WARNING

Flying final outbound from an off airpont vortac
on an overlay approach; beware ol the DME
disiance mcreasing on final approach, and the
GPS distance-to waypoint decreasing, and not
matching the numbers on the approach plate!

5. Al orbefore 2 nm from the FAF inbound:

. Select the FAF as the active waypoint, if not
accomplished already,

b, Select LEG operation.

REPORT: VB-1616 ISSUED: OCTOBER 25, 1995
9-38



PA-44-180, SEMINOLE

SECTION 9

SUPPLEMENT 3

NORMAL PROCEDURES

6.

T

ISSUED: QOCTOBER 25, 1995

Approaching the FAF inbound (within 2 nm_):

Venly APR ACTY.

Mote amtomatic dbar scaling change from 1.0 nm w0 £ 0.3

nm over-the 2 mm inbound 1o the FAE

Internally the KLN 898 will transition from terminal (o

approach integrity monitoring.

Crossing the FAF and APR ACTYV 15 not annunciated:

Do not descend,

Execute the missed approach.

Missed Approach:

Climhb

Navigate to the MAF (in APR ARM if APR ACTYV is not

available).
NOTE

There is no automatic LEG sequencing at the MAP.

After climbing in accordance with the published

missed approach procedure, press =] verify or
change the desired holding fix and press ENT.

GENERAL NOTES
The data base must be up o date for instrument
approach operation.

Only one approach can be in the flight plan at a time,

If the destination airport s the active waypoint at the
time of the instrument approach selection, the active
waypoint will shift astomatically to the chosen IAF.

Checking RAIM prediction for your approach while
¢n route using the OTH 23 page is recommended. A
self check occurs awtomatically within 2 nm of the
FAF. APR ACTYV is inhibited without RAIM,

Data cannot be altered, added to or deleted from the
approach procedures contained in the data base.
(DME arc intercepts may be relocated along the arc
thriough the NAY4 or the FPL 0 pages).

Some approach waypoints do pot gppear on the
approach plates (including in some instances the FAF)!

REPORT: VB-1616
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NORMAL PROCEDURES
= Waypoint suffixes in the fhight plan:
1 - IAF
{- FAF
m - MAP
h missed approach holding fix,

* The DME arc IAF (arc intercept
waypoint) will be a) on your present
position radial off the are VOR when
yvou load the TAF into the Might plan,
or b) the beginning of the arc il
currently on a radial beyond the are
limit. To adjust the are intercept 1O be
compatible with a current radar
viector, bring up the arc TAF waypoini
in the NAV 4 page scanning field or
under the cursor on the FPL 0 pape,
press CLR, then ENT. Fly the arc in
LEG. adjust the HS1 or CDI course
pomter with reference 10 the desired
irack value on the NAY 4 page (it
will flash o remind you). Left/right
dbar information is relative 1o the arc.
Displayed distance is ot along the
arc but direct 10 the active waypoinl.
(The ARC radial is also displayed in
the lower right corner of the NAY 4

page.)

* The DME arc IAF identifier may be
unfamiliar. Example: DO9EG where
09% stands for the 098° radial off the
referenced VOR, and G 15 the seventh
letter in the alphabet indicating a 7
DME are.

REPORT: VB-1616 ISSUED: OCTORER 25, 1995
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SECTION 92
SUPPLEMENT 3

NORMAL PROCEDURES

APRE ARM 1o APR ACTY is automatic
provided:

a. You are in APR ARM (normally
automatc).

b. You are in LEG mode!

¢. The FAF 1= the active wavpoint!

d. Within 2 n.m. of the FAFE.

g, Dutside of the FAE

. Inbound to the FAE

#. RAIM 15 available.

Chrect-To operation between the FAF
and MAP cancels APR ACTY. Fly the
mussed approach in APR ARM.
Flagged navigation inside the FAF
may usually be restored (not
guaranieed) by pressing the GPS APR
button changing from ACTY 10 ARM,
Fly the missed approach.

The instrument approach vsing the
KLN 3%B may be essentally
automatic starting 30 nm out (with a
manual baro setiing update) or it may
require judicious selection of the OBS
and LEG modes.

APR ARM may be canceled at any
Time by pressing the GPS APR button.
(A subsequent press will reselect 1)

SECTION 5- PERFORMANCE

No change.

SECTION 6- WEIGHT AND BALANCE

Factory installed optional equipment is mcluded in the hicensed weight
and balance data in Section 6 of the Basic Pilot's Operating Handbook,

ISSUED: OCTOBER 25, 1995

REPORT: VB-1616
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 4
FOR
BENDIX/KING KLN 9B GPS
NAVIGATION SYSTEM WITH
KAP/KFC 150 AUTOPILOT SYSTEM

This supplement must be altached to the Pilol’s Operating Handbook
and FAA Approved Airplane Flight Manual when the optional Bendix/King
KLN 20B GPS Navigation System 18 installed per Equipment List. The
information contained hercin supplements or supersedes the information
the basic Pilot's Operating Handbook and FAA Approved Awrplane Flight
Manual only in those arcas hsted herein, For limitahions, procedures and
performance information not contained in this supplement, consalt the basic
Pilot’s Operating Handbook and FAA Approved Aarplane Flight Manual.

FAA APPROVED @ £' @

PETER E. PECK

D.OA, NO, 50.-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL JANUARY 9, 1996
ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION | - GENERAL

The KLN 90B GPS punel mounted unit contains the GPS sensor, the
navigation computer, a CRT display, and all controls required 1o operate the
unit. It also houses the data base cartridge which plugs directly into the back
of the unit.

The data base cartridge 15 an electrome memory containing information
on airports, navaeds, intersections, SID's, STAR's, instrument approuches,
special use wirspace, and other items of value o the pilot.

Every 28 days, Bendix/King receives new data base information from
deppesen Sanderson for the North American data base region. This
information s processed and downloaded onto the duta base cartnidges,
Bendix/King makes these data base cartnidge updates available o KLN $0B
CiPS users.

Provided the KLLN 908 GPS navigation systiem is receiving adeguoate
usable signals, it has been demonstrated capable of and has been shown 1o
meel the accuracy specifications of:

YEFRAFR en route oceamc and remaote, en route domestic, terminal, and
instrument approach (GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB-
DMLE, ENAV) operation within the U.S, Nauonal Airspace System, North
Atlantic Minimum Navigation Performance Specifications (MNPS) Airspace
and latitudes bounded by 74° North and 60° South wsing the WGS-84 (or
NAD 83) coordinate reference datum in accordance with the criteria of AC 20-
138, AC 9149, and AC 120-33. Navigation data is based upon use of only the
global positioning system (GPS) operated by the United States.

NOTE:

Aircraft using GPS for oceanic [FR
operations may use the KLN 90B (o
replace one of the other approved means
of long-range navigation. A single KLN
0B GPS installation may also be used on
short oceanic routes which require only
one means of long range navigation,

NOTE:

FAA approval of the KLN 90B does not
necessarily constitute approval for use in
foreign airspace.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 2 - LIMITATIONS

The KLN 90B GPS Pilot's Guide, P/N 006-08773-0000, dated
December, 1994 (or later applicable revision) must be immediately
available to the flight crew whenever navigation is predicated on the use
of the system, The Operational Revision Status (ORS) of the Filot's
Guide must match the ORS level annunciated on the Self "Test page.

A,

IFR Navigation 1s restricted as follows:

1.
2.

The system must utilize QRS level 20 or later FAA approved revision.

The data on the self test page must be verilied prior 1o use. Verify
valid altitude data is available to the KLN 90B pror to flight,

IR en route and terminal navigation is prohibited unless the pilot
verifies the currency of the data base or venifies each selected
waypoint for accuracy by reference to current approved data,

Instrument approaches must be accomplished in accordance with
approved instrument approach procedures that are retrieved from the
KLN 908 data base. The KLN 208 data base must incorporate the
current update cycle.

(a) The KLN %0B Memory Jogger, P/N 006-08785-0000, dated

127594

(or later applicable revision) must be immediately available 1o the
flight crew during instrument approach operations.

(b} Instrument approaches must be conducted 1n the approach mode
and RAIM must be available at the Final Approach Fix.

(c) APR ACTV mode must be annunciated at the Final Approach Fix.

(d) Accomplishment of ILS, LOC, LOC-BC, LDA, SDF, and MLS
approaches are not authorized,

(e} When an aliernate airport is required by the applicable operating
rules, it must be served by an approach based on other than GPS
or Loran-C navigation.

(f) The KLN 90B can only be used for approach guidance 1if the
reference coordinate datum system for the instrument approach is

WOS-84 or NAD-83, (All approaches in the KLN 90B data base
use the WGS-84 or the NAD-83 peadetic datums.,)

5. The aircralt must have other approved navigation cquipment

appropriate (o the route of fhight nstalled and operational.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 3 - EMERGENCY PROCEDURES
ABNORMAL PROCEDURES

A, Ifthe KLN 90B GPS information is not available or invalid, utilize
remaining operational navigation equipment as required,

B. I o 'RAIM ROT AVAILABLE"message 1s displayed while conducting an
instrument approach, terminate the approach. Execute a missed approach
if required.

C. Ifa'RAIM NOT AVAILABLE " message is displayed in the en route o
terminul phase of Might, continue 1o nmavigate using the KLN B or revernt
1o an alternate means of navigation appropriate to the route and phase of
flight. When continuing 1o use GPS navigation, position must be verified
every 15 minutes using another IFR approved navigation system.

. Refer o the KLN 908 Pilot's Guide, Appendices B and C, Tor approprate
pilot actions to be accomplished in response o annunciated messages.

SECTION 4 - NORMAL PROCEDURES

WARNING:
Familiarity with the en route operation of
the KLN Y0UB does not constitute
proficiency in approach operations. Do not
attempt approach operations in IMC prior
1o attaining proficiency in the use of the
KLN W8,

A, OPERATION

Normal operating procedures are outlined in the KLN 20B GPS Pilots
Guide, PN 006-08773-0000), dated December, 1994, (or later applicable
revision), A KLN 90B Memory Jogger, PAN (006-08785-00(0) dated
12094 (or later applicable revision) containing an approach sequence,
operating tips and approach related messages is intended for cockpit use
by the KLN 90B familiar pilot when conducting mstrument approaches,

B. SYSTEM ANNUNCIATORS/SWITCHES/CONTROLS

1. HSINAV presentation (NAVIGPS) swilch annunciator - May be used
tor select data for presentation an the plot’s HS1 either NAY data from the
number one mavigation receiver or GPS data from the KLN 90B GPS.
Presentation on the HS1 is also required for autopilot coupling. NAV 1s
green, GPS s blue.

2. Message (MSG) annunciator -Will Nash 1o alerd the pilotl of & situation
thal requires attention, Press the MSG button on the KLN 90B GPS 10 view
the message. (Appendix B oof the KLN 901 Pilots Guide contains a list of
all of the message page messages and their meanings), MSG s amber,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 4 - NORMAL PROCEDURES (CONT'D)

3. Waypoint (WPT) annunciator - Prior to reaching a waypoint in the
active flight plan, the KLN 90B GPS will provide navigation along
a curved path segment 10 ensure & smoath transition between two
adjacent legs in the Might plan. This feature is called turn anticipation.
Approximately 20 seconds prior to the beginning of turn anticipation
the WFT annunciator will flash, going sohd upon initialization of
the wrn, and extinguishing upon lum completion. WPT is amber.

WARNING:
Turn anticipation 15 automatically disabled
for FAF waypoints and those used
exclusively in SID/STARS where
aoverflight 15 required. For waypoints
shared between SIDYSTARS and published
en route segments (requiring overtlight in
the SID/STARS), proper selection on the
presented waypoinl page is hecessary 1o
provide adequate route protection on the

SIVSTARS.,

4.  GPS5 omm bearing or leg (GPS CRS OBS/LEG) course switch/
annunciator - Used 1o select the basic modes of KLN 90B operation,
either a) single waypoint with omni - bearing course ((OBS) selection
through that waypoint (like a VOR) or b) automatic leg sequencing
(LEG) between waypoints. GPS CRS is white, OBS may cither be
white or amber, LEG 15 green.

NOTE:
Either LEG or OBS will illuminate during
system sell test depending upon switch
position,

5. HSI course comrol @ knob - Provides analog course input to the
KLN 90B in OBS when the NAV/GPS switch/annunciator is in GPS.

When the NAV/GES switch annunciation 1s.1n NAV, GPS course
selection in OBS mode 15 digital through the vse of the controls and
display at the KLN 90B, The HSI course control knob must also be
set 1o provide proper course datum 1o the autopilot if coupled 1o the
KLN 908 in LEG or ORS,

ISSUED:; JULY 12, 1995 REPORT: VB-1616
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SECTION 4 - NORMAL PROCEDURES (CONT'ID)

NOTE

Manual HS1 course centering in OBS
using the control knob can be difficult,
especially at long distances, Centering the
dbar can best be accomphshed by pressing
[—H?i"‘] and then manually setting the HS1
pointer (o the course value prescribed in
the KLN 0B displayed message.

6. GPS approach (GPS APR ARM/ACTV) switch/annanciator - Used
toa) manually select or deselect approach ARM (or deselect
approach ACTV) and b) annunciate the stage of approach operation
either armed (ARM) or activated (ACTV). Sequential button pushes
i in ACTV would first result in approach ARM and then approach
arm canceled, Subseguent button pushes will eyele between the
armed state (iF an approach 15 in the Might plan) and approach arm
canceled, Approach ACTY cannot be selected manually, GPS APR
and ARM are white, ACTV is green.

7. RMI NAV presentation swilch - May be used 1o select dia for
presentation on the RMI; either NAV 2 data from the number two
navigation receiver, or GPS data from the KLN 908 GPS.

C. PILOT'S DISPLAY

Left/right steenng information 15 presented on the pilot’s HSI as «
function of the NAV/GPS switch position,

D.  AUTOPILOT COUPLED OPERATION

The KLN S0B may be coupled to the autopilot by first selecung GPS on
the NAV/GPS switch, Manual selection of the desired track on the pilot's
HSI course pointer is required o provide course datum 1o the autopilot.
(Frequent manual course pointer changes may be necessary, such as in
the case of flying a DME arc.) The awtopilot approach mode (APR)
should be used when conducung a coupled GPS approach.

NOTE

NAV or APR coupled DME are intercepls
can result in excessive overshoots
{mgzravated by ligh ground speeds and/or
intercepts from pnside the arc).
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SECTION 4 - NORMAL PROCEDURES (CONT'LY)
E,  APPROACH MODE SEQUENCING AND RAIM PREDICTION

NOTE
The special use airspace alert will
sutomatically be disabled prior to (lying an
instrument approach to reduce the potential
for message congestion,

. Prior to arrival, select a STAR il appropriate from the APT 7 page.
Select an approach and an imitial approach fix (LAF) from the APT 8
page.

NOTES
= Using the nght hand ouler knob, select the
ACT (Active Flight Plan Waypoints)
pages. Pull the nght hand inner knob out
and scroll to the destination arrport, then
push the inner knob in and select the ACT 7
or ACT 8 page.

« To delete or replace a 51D, S5TAR or
approach, seleet FPL 0 page. Place the
cursor over the name of the procedure,
press ENT to change it, or CLR then ENT

to delete i,

2. En roume, check for RAIM avalability at the destination mirport ETA
on the 8TA 5 page.

NOTE
RAIM must be available at the FAF in
order 1o fly an Instrument approach. Be
preparcd (o terminate the approach upon

loss of RAIM.
3. AL30 nm from the FAF:

a.  Venfy sutomatic annunciation of APR ARM.
Note automauc dbar scaling change from = 5.0nm to + 1.0 nm
over the next 30 seconds,

e.  Update the KLLN 90B alumeter baro setting as required.

. Internally the KN 908 will transiion from en route (o terminal
integrity monitoring,

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION Y
SUPPLEMENT 4 PA-44- 180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (CONT'D)
4. Select Super NAV 5 page w fly the approach procedure,

a I receiving radar vectors, or need o fly a procedure turn or
holding pattern, fly in OBS until inbound to the FAFE.

NOTE:
OBS navigation is TO-FROM (hike a
VOR) without waypoint sequencing.

b.  NoPT routes including DME arc’s are flown in LEG. LEG 15

mandatory from the FAF to the MAFP,
NOTE:
E!Lh.:l H!!ii H]!!!E- ﬂm I!Ijﬁ “r iu!!-..n-.gﬁii

NAV or APR coupled DME are intercepts
can result in excessive overshoots
(aggravated by high ground speeds and/for
intercepls from nside the arc).

WARNING:
Flying final outbound from an ofl airport
vortac on an overlay approach; beware of
the DME distance ingcreasing on final
approach, and the GPS distance-to-
waypoint decreasing, and not matching
the numbers on the approach plate!

5. At or before 2 nm from the FAF inbound:

oo Seheet the FAF as the agtive waypoint, if not sccomphished
already.

b.  Select LEG operation.
6. Approaching the FAF inbound {(within 2 nm.):
a.  Verily APR ACTV.
b, Note automatic dbar scaling change from = 1.0 nm o = 0.3 nm
over the 2 nm inbound o the FAF.
¢, Internally the KLN 908 will transition from terminal to
approach integrity monioring,

7. Crossing the FAF and APR ACTV is not annunciated:

. Do not descend,
b, Execute missed approach,
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SECTHON 4 - NORMAL PROCEDURES (CONT 1Y)
8, Missed Approach:

a4, Climb
b.  Navigate to the MAP (in APR ARM if APR ACTY 13 not
avatlahle).
NOTE:
There 15 no awtomatic LEG sequencing at
the MAFP.

¢.  After chmbing in accordance with the published missed
approach procedure, press [—Eh—], verily or change the desired
holding fix and press ENT,

GENERAL NOTES
* The data base must be up to date for
instrument approach operation.

* Only ong approach can be in the flight plan
al o time.

* If the destination airport is the active
waypoint at the time of the instrument
approach selection; the active waypoint
will shift avtomatically to the chosen TAF,

¢ Checking RAIM prediction for your
approach while en route using the STA 5
page is recommended. A sell check occurs
autornatically within 2nm of the FAF. APR
ACTYV 15 inhibited without RAIM.

e Data cannol be allercd, added to or deleted
from the approach procedures contained in
the data base. (DME arc intercepis may be
rclocated along the are through the SUPER
MNAV 5 or the FPL 0 pages).

« Some approach waypoints do not appear on
the approach plates (including in some
instances the FAF)!

ISSUED: JULY 12, 1995 REPORT: VB-1616
Yol 12 951
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SUPPLEMENT 4 PA-44- 180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (CONT'DY)
* Waypomnt suthixes in the fhght plan;

i1 - 1AF
{ - FAF
i - MAP

h - missed approach holding fix,

* The DME arc IAF (arc intercept waypoint)
will be a) on your present position radial
ofl the arc VOR when you load the 1AF
into the flight plan, or b) the beginning of
the are if currently on u radial beyond the
ar¢ hmit. To adjust the arc intercept to be
compatible with a current radar vector,
bring up the arc IAF waypoeint in the
SUPER NAY § page scanning feld or
under the cursor on the FPL O page, press
CLE, then ENT, Fly the arc in LEG.
adjust the HS1 or CDI course pointer with
reference 1o the desired track value on the
SUPER NAVS page (it will flash to
remingd you), Left/right dbar information
i5 relative to the are. Displayed distance is
nol along the arc but direct 1o the active
waypoint, Il desired, select NAV 2 page
for digital DME arc distance to and radial
from the reference VOR. (The ARC radial
i5 also displayed on the SUPERNAVS

page.)

= The DME arc IAF wdentilier may be
unfamiliar, Example: DO98G where 098
stands for the (987 radial off the
relerenced VOR, and G 1s the seventh
letter in the alphabet indicating a 7 DME
arc,
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PA-44-180, SEMINOLE

SECTION 9

SUPPLEMENT 4

SECTION 4 - NORMAL PROCEDURES (CONT'D

= APR ARM 1o APR ACTYV is automalic

provided:

a. You are in APR ARM (normally
automatic).

Your are in LEG mode!

The FAF is the aclive : wavpoinl
. 'Within 2 n.m. of the FAF.
Outside of the FAF,

Inbound to the FAE

RAIM 15 available,

F"

e e =

=

* Direct-To operation between the FAF and

MAP cancels APR ACTY. Fly the missed
approach in APR ARM.

* Flagged navigation inside the FAF may

usually be restored (not-guaranteed) by
pressing the GPS APR bulton changing
from ACTV 1o ARM. Fly the missed
approach,

* The instrument approach using the KLN

Q0B may be essenually automaiic starting
30 nm out {with a manual baro setting
update} or it may require judicious
selection of the OBS and LEG modes.

APR ARM may be canceled at any time by

pressing the GPS APR button. (A
subsequent press will reselect it.)

SECTION 5 - PERFORMANCE

Mo Change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in Section & of the Basic Pilot's Operating Handbook s

ISSUED:; JULY 12, 1995

REPORT; VB-1616
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 5

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT N(). 5§
FOR
BENDIX/KING KX 155A
COMM/MNAVY SYSTEM

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manoal when the KX 155A Comm/Nay
System is installed per the Piper Drawings. The information contained
herein supplements or supersedes the Pilot's Operating Handbook and FAA
Approved Airplane Flight Manual only in those areas listed herein, For
Hmitations, procedores and performance information not contained in this
supplement, consull the Pilot's Operating Handbook and FAA Approved
Adrplane Flight Manual,

FAA APPROVED: @ = J e

¥
PETER E. PECK
D.OA, NO. 50-]
THE NEW PIPER AIRCRAFT, INC,
VERO BEACH, FLORIDA

DATE OF APPROVAL: _June 20, 1998
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SECTION 9
SUPPLEMENT 5 PA-44-180, SEMINOLE

SECTION | GENERAL

This supplement supplies information necessary [or the operation of the
airplane when the Bendix/King KX 1535A Comm/Nav System is installed in
accordance with FAA approved Piper data.

SECTION 2 LIMITATIONS

No change.

SECTION 3- EMERGENCY PROCEDURES

No change.

SECTION 4- NORMAL PROCEDURES

COMM TRANSCEIVER

(1) Rotate the volume (VOL) knob clockwise from the OFF position,
(b.)  Pull the VOL knob out and adjust for desired listening level,

(e.)  Push the VOL knob back in to actuate the sutomatic squelch.

(d.)  Select the desired operating frequency in the standby display by rotating
the frequency select knobs either clockwise or counter-clockwise.

{e.) Push the comm transfer button (o transfer the frequency from the
standby to the active display.

NAY RECEIVER

(.0 The night portion of the display 15 allocated to NAV recetver information,
The Irequency channeling is similar to the Comm when operating in the

frequency mode. The NAV increment/decrement knobs are located on
the right hand side of the front panel.

SECTION 5- PERFORMANCE

Mo uhuﬂ.gc.
SECTION 6- WEIGHT AND BALANCE

See Section 6 of the basic Pilots Operating Handbook.
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SECTION 7 DESCRIPTION & OPERATION

GENERAL

All controlds required 1o operate the KX 155A are located on the unit front
panel. (See Figure 3-1.)

T A e e Bl by Baing Dipradad
I lmawtng Sgun e b Opes by Raerend Slgmal

FIGURE 3-1
KX 155A CONTROL FUNCTIONS

COMM TRANSCEIVER

Rotate the VOL knob clockwise from the OFF position. Pull the VOL knob out
and adjust for desired listening level. Push the VOL knob back in to actuate the
automatic squelch,

The left portion of the digital display readout 15 allocated for COMM ACTIVE,
and COMM STANDBY frequencies with a "I between them 1o indicate
TRANSMIT and an “R"” to indicate RECEIVE maodes of operation.

Select the desired operating frequency in the standby display by rotating the
Frequency Select Knobs either clockwise or counter-clockwise. A clockwise
rotation will increment the previous frequency while a counterclockwise
rotation will decrement the previous frequency.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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COMM TRANSCEIVER (CONTD)

The outer knob will change the MHz portion of the standby display. At one
band-edge (118 or 136 MHz) the following | MHz change will wrap around to
the other band-edge. The inner knob will change the kHz portion of the
standby display, It will change n steps of 50 kHe when the knob is pushed in,
and 25 kHz when the knob is pulled out. For 8.33 kHz versions, channels are
incremented in 25 kHe steps with the knob pushed in and 8,33 kHz with the
knobr pulled out. (Both 8.33 kHz and 25 kHz frequencies are channeled when
the knob is pulled out). The frequency wrap around at the edge of the band is
also utilized when incrementing or decrementing the kHz portion of the
standby display.

To tune the radio to the desired operating frequency, the desired frequency
must be entered imo the standby display and then the transfer button must be
pushed. This will rade the contents of the active and standby displays. The
operating frequency can also be éntered by accessing the ACTIVE ENTRY
(direct tune) mode which is done by pushing and holding the COMM
TRANSFER button for 2 or more seconds. In the direct tune mode, only the
active part of the display is visible. The desired frequency can be directly
entered into the display. Push the COMM TRANSFER button again 1o return
to the active/standby display.

The transceiver 15 always tuned o the frequency appearing in the ACTIVE
display. 1t 15 therefore possible 1o have two different frequencies stored in the
ACTIVE and STANDBY displays and to change back and forth between them
at the simple push of the transfer button,

During the transmit mode of operation, a *T" will appear between the
ACTIVE and STANDBY displays. An "R" will appear between the ACTIVE
and STANDBY displays il a detected signal is strong enough to open the
squelch, signifying that the transceiver is in the receive mode of operation,

A non-volatile memory stores the comm ACTIVE and STANDBY [requencics
on power down. When the unit 15 turned on again, the COMM ACTIVE and
STANDBY windows will display the same ACTIVE and STANDBY
frequencies that were displayed before power down.
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The KX 155A also has provision to program 32 channels. Pressing the CHAN
button for 2 or more seconds will cause the unit 10 enter the channel program
maode. Upon entering the channel program mode,"PG" is displayed next 1o the
channel number and the channel nomber will Mlash indicating that it can be
programmed. The desired channel can be selected by wrming the comm kHz
knoh, The channel frequency can be entered by pushing the COMM
TRANSFER button which will cause the standhy frequency o flash, The
comm frequency knobs are then used o enter the desired frequency. I dashes
{displayved when rotating the outer knob between 136 MHz and 118 MHz) are
emered instead of a frequency, the correspoending channel is skipped in channel
selection mode. Additional channels may be programmed by pressing the
COMM TRANSFER and using the same procedure. To exit the program mode
and save the channel information, momentarily push the CHAN button, This
will cause the unit 1o return to the previous frequency entry mode, The unit will
also exit the channel program mode if there is no button or knob activity for 20
seconds.

The channel selection mode can then be entered by momentarily pushing
CHAN buuwon. “CH"” is displayed next to the last used channel number. The
comm frequency knobs can be used to select the desired channel. The unit will
avtomatically default to the previous mode 1if no channel is selected within 2
seconds after entening the channel selection mode.

The unit is placed in the wansmit mode by depressing the MIC KEY bution.
The unit has a stuck microphone alert feature. If the microphone is keyed
continuously for greater than 33 seconds, the transmitier stops transmitting and
the active Comm frequency flashes o alert the pilot of the stuck microphone
condition,

NAV RECEIVER

The right portion of the display is allocated o NAY receiver information. The
lrequency channeling is similar to the COMM when operating in the frequency
mode (Figure 3-1). The NAV increment/decrement knobs are located on the
right hand side of the front panel. The outer knob operates in 1 MHz steps and
incrementsfdecrements the STANDBY frequency display.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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NAV RECEIVER (CONTD)

The mner knob operates in 50 kHz sieps, The NAV receiver's lower and upper
frequency limits are 108.00 MHz and 117.95 MHz. Exceeding the upper limit
ol frequency band will automatically return Lo the lower limil and vice versa,

Depressing the NAY frequency transfer button lor 2 seconds of more will
cause the display to go in to the ACTIVE ENTREY mode. Only the ACTIVE
frequency will be displayed and st can be directly changed by using the NAY
inefdec knobs, The display will return 1o the ACTIVE/STANDBY mode when
the NAV frequency transfer button is pushed.

Depressing the mode button will cause the NAY display o go rom the
ACTIVESTANDBY format 1o the ACTIVE/CDI (Course Deviation Indicator)
format as shown below in Figure 3-2, In the CDI mode, the
increment/decrement knob (pushed in) channels the ACTIVE frequency
window and depressing the [requency transfer button will cause the ACTIVE
frequency to be placed in blind storage and the STANDBY frequency (in blind
storuge) o be displayed in the ACTIVE window display. When the ACTIVE
window is tuned w0 a VOR frequency, the standby frequency area is replaced
by a three digit OBS (Omni Beaning Selector) display, The desired OBS
course can be selected by pulling out the inner NAV [requency knob and
turning il This OBS display is independent of any OBS course selected on an
external CDI or HS1 An “OBS" in the middle of the NAV display will [lash
while the inner NAV frequency knob is pulled out, The CDI is displayed on
the line below the frequency/OBS. When the ACTIVE window is tuned to a
localizer frequency, the standby frequency area is reploced by “LOC™ Figure
3-3. llustrations of the display are shown on the next page.

(10960% 030

'-+-—-—---—'- il S e S -

FIGURE 3-2
NAY DISPLAY; ACTIVE YOR FREQUENCY/CDI FORMAT
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(1090  LOC

FIGURE 3.3
NAV DISPLAY; ACTIVE LOCALIZER FREQUENCY/CDI FORMAT

When the recetved signal is 100 weak to ensure accuracy the display will
*“flag". See Figure 3-4,

1€
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FIGURE 3-4 VOR FLAG IDMSPLAY
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NAV RECEIVER (CONTD)

Depressing the mode button will cause the NAV display to go from the
ACTIVE/CDI format to the ACTIVE/BEARING format, In the BEARING
mode, the increment/decrement knob channels the ACTIVE frequency
window and depressing the frequency transfer button will cause the ACTIVE
frequency o be placed in blind storage and the STANDBY [requency (in blind
storage) 10 be displayed in the ACTIVE window display. In bearing mode of
operation, the right hand window of NAV display shows the bearing TO the
stution, Figure 3-5 below illustrotes the NAV side of the display in this mode:

'08.60 0307

FIGURE 3-5 VOR MODE; BEARING TO FUNCTION
When a too weak or invalid VOR signal 15 received the display [lags as shown
in Figure 3-6.

ARG

FIGLRE 3-6 VOR MODE; ACTIVE/BEARING, FLAG DISPLAY
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Another push of the mode button will cause the NAV display to go from the
ACTIVE/BEARING format to the ACTIVE/RADIAL format as shown n
Figure 3-7. In the RADIAL mode, the increment/decrement knob channels the
ACTIVE frequency window and depressing the frequency transter button will
cause the ACTIVE frequency to be placed in blind storage and the STANDBY
frequency (in blind storage) 1o be displayed in the ACTIVE window display. In
radial mode of operation, the right hand window of NAV digplay shows the
radial FROM the staton. The picture below illustrates the NAV side of the
display in this mode;

(0960 030w

FIGURE 3-7 VOR MODE; RADIAL FROM FUNCTION

When a too weak or invalid VOR signal is received the display flags as shown

0960 - m gy

in Figure 3-8.

FIGURE 3-8 VOR MODE; ACTIVE/RATMAL, FLAG DISPLAY
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NAV RECEIVER (CONT'D)

Another push of the mode button will cause the unit to go into the TIMER
mode, See Figure 3-9. When the unit 15 wurned on the elapsed timer begins
counting upwards from zero. The timer can be stopped and reset (o zero by
pushing the NAV frequency transfer button for 2 seconds or more causing the
ET on the display to [ash, In this state the tumer can be set as a countdown
limer or the elapsed timer can be restarted, The countdown timer 15 set by
using the NAV ine/dec knobs 1o set the desired time and then pushing the NAY
frequency transfer button 1o start the timer. The outer knob selects minutes, the
inner knob in the “in = position selects ten second imervals, and the inner knob
in the ~out™ positon selects individoal seconds, After the countdown timer
reaches zero, the counter will begin 1o count upwards indehnitely while
Mashing for the hist 15 scconds. The elapsad timer can also be resel 1o zem
and started again after it has been stopped and reset o zero by pushing the
NAY frequency transfer button.

¢ 10.90 el

£

FIGURE 3-% TIMER MODE

The NAV ACTIVE and STANDBY frequencies are stored in the memaory on
power down and return on power up.

When the smaller increment/decrement knob is pushed in, depressing the NAV
TRANSFER button will interchange the ACTIVE and STANDBY frequencies,
The NAV IDENT knob is active in the pulled out position so that both voice
and ident can be heard. When this knob is pushed in, the ident tone is
attenuated. The volume of voicefident can be adjusted by wrming this knab,
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PILOT CONFIGURATION

This mode can be accessed by pressing and holding the Nav Mode Bution for
more than 2 seconds and then pressing the Nav Frequency Transfer Button for
an additional 2 seconds, while continuing to hold the Nav Mode Button, When
the Pilot Conlig Mode s entered the umt will show the "SWRVY mnemonic
which 15 the unil soltware revision level, Adjustment pages can be aceessed by

The pilol may adjust two parameters in the pilot configuration, the display
minimum brightness dand sidetone volume level. See Table 3-1.
Minimum Brightness (BRIM) will have a range ol 0 - 255, The dimmest is O

and the brightest 18 255,

Sidetone volume level is adjusted when SIDE is displayed. Values from 0 - 255
may be selected with (0 being least volume, 255 being the greatest.

Adjustment Mnemonic Min Level | Max Level
| Software Revision Number | SWRV . =
Minimum Display Brightness | BRIM 0 255
[Sidetone Level SIDE 0 255

Table 3-1 Pilot Configuration

Subsequent presses of the MODE bution sequences through SWRV, BRIM,
SIDE, and then back to SWRYV,

Momentarily pressing the Nav Transfer Button exits Pilot configuration mode.
The Nav returns 1o its pre-Pilot Config state with the new brighiness and
sidetone levels stored in non-volatile memaory,

REPORT: VB-1616
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 6
FOR
GARMIN GNS 430 VHF COMMUNICATION
TRANSCEIVER/VOR/LS RECEIVER/GPS RECEIVER

(Serial Numbers 4496031 and up)

This supplement must be attached to the Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual when the Garmin GNS 430
VHF Communication Transceiver/VOR/ILS Receiver/Global Positioning
System is installed per the Equipment List. The information contained
herein supplements or supersedes the 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 Pilot's Operating Handbook and FAA Approved
Atrrplane Flight Manual.

FAA APPROVED: w W

CHRISTINA L. MARSH

D.0.A. NO, 50-1

THE NEW PIPER AIRCRATT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: _NOVEMBER 30, 1999
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SECTION | - GENERAL

The GINS 430 System is a Tully integrated, panel mounted instrument, which
contams a VHF Communications Transceiver, a VORJILS receiver, and a
Global Positioning System (GPS) Navigation computer. The system consists
of a GPS antenna, GPS receiver, VHF VOR/LOC/GS antenna, VOR/ILS
recerver, VHE COMM antenna and a VHF Communications transceiver. The
primary Tunction of the VHF Communication portion of the equipment 15 1o
facilitate communication with Air Traffic Control. "The primary [unction of the
VOR/ILS Receiver portion of the equipment is 1o receive and demodulate
VOR, Locahzer, and Ghde Slope signals. The pnimary function of the GPS
portion of the system is to acquire signals from the GPS system satellites,
recover orbital data, make range and Doppler measurements, and process this
information in real-time to obtam the user’s positon, velocity, and ume,

Provided the GARMIN GNS 430°s GPS receiver 15 receiving adequate usable
signals, it has been demonstrated capable of and has been shown 1o meat the
accuracy specilications for:

VFR/AFR enroute, terminal, and non-precision instrument approach
(GPS, Loran-C, VOR, VOR-DME, TACAN, NDB, NDB-DME,
RNAVY) aperation within the U.S. National Airspace System in
accordance with AC 20-138,

Morth Atlantic Minimum Navigation Performance Specification
(MNPS) Airspace in accordance with AC 91-49 and AC 120-33,

Navigation 15 accomplished using the WGS-84 (NAD-¥3) coordinate reference
datum, Navigation data 15 based upon wse of only the Global Pesinoning
System (GPS) operated by the Unned States of America,
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SECTION 2 - LIMITATIONS

A

1,

The GARMIN GNS 430 Pilot's Guide, p/n 190-00140-00, Rev. A, dated
October 1998, or later appropriate revision, must be immediately available
to the flight crew whenever navigation is predicated on the use of the
system.

The GNS 430 must utilize the following or later FAA approved software
VErsions:

Sub-System Software Version
Main 2.00

COMM 2.00
VOR/LOC 2.00
GIS 2.00

The main software version is displayed on the GNS 430 self test page
immediately after turn-on for 5 seconds. The remaining system software
versions c¢an be verified on the AUX group sub-page 2,
“SOFTWARE/DATABASE VER",

IFR enroule and terminal navigation predicated upon the GNS 430°s GPS
Receiver is prohibited unless the pilot verifies the currency of the data hase
or verifies each selected waypoint for accuracy by reference to curreni
approved data.

Instrument approach navigation predicated vpon the OGNS 430's GPS
Receiver must be accomplished in accordance with approved instrument
approach procedures that are retrieved from the GPS equipment data base.
The GPS equipment data base must incorporate the current update cycle,

1. Instrument approaches utilizing the GPS receiver must be conducted
in the approach mode and Recerver Autonomous Integrity Monitering
(RAIM) must be available at the Final Approach Fix.
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SECTION Y
SUPPLEMENT 6 PA-44-180, SEMINOLE

SECTION 2 - LIMITATIONS (continued)

2,

Accomplishment of ILS, LOC, LOC-BC, LDA, 5DF, MLS or any
other type of approach not approved for GPS overlay with the GNS
4305 GPS receiver is not authorized.

Use of the GNS 430 VOR/ILS receiver to My approaches not
approved for GPS require VOR/ILS navigation data 1o be present on
the external indicator.

When an allernate airport is required by the applicable operating
rules, it must be served by an approach based on other than GPS or
Loran-C navigation, the arcralt must bave the operational equipment
capable of using that navigation aid, and the required navigation aid
must be operational,

VNAV information may be wtilized for advisory information only,
Use of VNAY infarmation for Instrument Approach Procedures does
not guarantee Step-Down Fix alttude protection, or arrival at
approach mimmuoms in normal position o land.

Il not previously delined, the following default settings must be made in
the “SETUP 1" menu of the GNS 430 prior 1o operation (refer 1o Pilot's
Guide for procedure if necessary ):

4 I - L] 4 T i ¥ - LL}
L. dis; spd......m m Ky (sets navigation units 1o “nautical miles™ and

“Knols™)

2 alty VB i fpm (sets altilude anits o “feet™ and “fect per minute™)

3, map datum. ' WGS 84 (sets map datum o WGS-84, see not below)

4. posh.........Gdeg-min (sets navigation grid units to decimal minutes)

NOTE
In some arcas outside the United States, datums
other than WGS-84 or NALD-83 may be used, Il
the GNS 430 is authorized for use by the
appropriate Airworthiness authority, the required
geodetic datum must be set in the GNS 430 prior
1o 113 use for navigation,
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SECTIONY

PA-44-180, SEMINOLE SUPPLEMENT 6

SECTION 3 - EMERGENCY PROCEDURES
ABNORMAL PROCEDURES

A,

B

I GARMIN GNS 430 navigation information 15 net available or invalid,
wtilize remaining operational navigation equipment as required.

If “RAIM POSITION WARNING™ message is displayed the system will
flag and no longer provide GPS based navigational guidance. The crew
should revert to the GNS 430 VOR/ILS receiver or an alternate means of
navigation other than the GNS 430's GPS receiver,

If “RAIM IS NOT AVAILABLE" message is displayved in the enroute,
termiunal, or imtial approach phase of flight, continue to navigate using the
GPS equipment or revert to an alternate means of navigation other than the
GNS 430's GPS receiver appropriate (o the route and phase of [ight.
When continuing to use GPS navigation, position must be verified every
15 minutes using the GNS 430°s VOR/ILS receiver or another 1FR-
approved navigation syslem.

If "RAIM IS NOT AVAILABLE" message 15 displayed while on the hinal
approach segment, GPS based navagation will continue for up 1o 5 minutes
with approach CDPI sensitivity (0.3 nautical mile). After 5 minutes the
system will flag and no longer provide course guidance with approach
sensitivity. Missed approach course guidance may still be available with |
nautical mile CDI sensitivity by executing the missed approach.

In an in-flight emergency, depressing and holding the Comm transfer
button for 2 seconds wall select the emergency frequency of 121,500 Mhz
into the “Active” frequency window.
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SECTION 4 - NORMAL PROCEDURES

A

B.

WARNING

Familiarity with the enroute operation of the
GNS 430 does not constitute proficiency in
approach operations. Do not attempt approach
aperations in IMC prior o attaining proficiency
in the use of the GNS 430 approach feature,

DETAILED OPERATING PROCEDURES

Normal operating procedures are desernibed in the GARMIN GNS 430
Pilor’s Guide, p/n 190-00140-00, Rev. A, dated Ocrober 1998, or later
appropriate revision,

PILOT'S DISPLAY

The GNS 430 System data wall appear on the Prlot’s HS1 The source of
data is either GPS or VLOC as annunciated on the display above the CD]
key.

AUTOPILOT/FLIGHT DIRECTOR OPERATION

Coupling of the GNS 430 System steering information to the
autopilot/flight director can be accomplished by engaging the
autopiloyflight director in the NAV or APR mode,

When the autopilotflight director system s using course information
supplied by the GNS 430 System and the course pointer is not
automatically driven to the desired track, the course pointer on the HSI
must be manually set 1o the desired rack (DTK) indicated by the GNS
430. For detailed autopilot/flight director operational instructions, refer to
the FAA Approved Flight Manual Supplement for the awopilodflight
director,
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SECTIONY
PA-44-180, SEMINOLE SUPPLEMENT 6

SECTION 4 - NORMAL PROCEDURES (continued)
D. AUTOMATIC LOCALIZER COURSE CAPTURE

By default, the GNS 430 avtomatic localizer course capture feature is
enabled. This feature provides a method for system pavigation data present
on the external indicators 1o be switched automatically from GPS guidance
to localizer / glide slope guidance at the point of course intercept on a
localizer at which GPS derived course deviation equals localizer derived
course deviation, If an offset from the final approach course is being
flown, it is possible that the automatic switch from GPS course guidance
o localizer / glide slope course guidance will not occur. It is the pilot's
responsibility to ensure correct system navigation data 15 present on the
external indicator before continuing a localizer based approach beyond the
linal approach hix.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment 15 included in the heensed weight and
balance data in Secton 6 of the basie Pilot's Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION
See GNS 430 Pilot's Guide for a complete description of the GNS 430 system.

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JANUARY 12, 2001 Tol8 973




SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 7

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 7
FOR
S-TEC SYSTEM 55 TWO AXIS
AUTOMATIC FLIGHT GUIDANCE SYSTEM
WITH TRIM MONITOR

(Serial numbers 4496031 and up)

The FAA approved operational supplement tor the 5-TEC System 55
Autopilot, installed 1in accordance with STC SAQ131TAC-1, 15 required for
operation of this system. 5-TEC will be responsible 1o supply and revise the
aperational supplement. It is permitted to include the 5-TEC supplement in
this location of the Pilot’s Operating Handbook unless otherwise stated by
S-TEC. The information contained in the 5-TEC supplement may supersede
or supplement the information in the basic Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual with respect to the operation of the
S-TEC System 535 Autopilot. For limitations, procedures and performance
information not contained in the S-TEC supplement, consult the basic Pilot's
Operating Handbook and FAA Approved Airplane Flight Manual.
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SECTIONY
PA-44-180, SEMINOLE SUPPLEMENT 8

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO, 8
FOR
S5-TEC MANUAL ELECTRIC TRIM SYSTEM
WITH TRIM MONITOR
(Serial numbers 4496012 and up)

The FAA approved operational supplement for the S-TEC Manual
Electric Trim System, installed in accordance with STC SA09139AC-D, 15
required for operation of this system. 5-TEC will be responsible to supply
and revise the operational supplement. It i1s permitted to include the S-TEC
supplement in this location of the Pilot’s Operating Handbook unless
otherwise stated by S-TEC. The information contained in the S-TEC
supplement may supersede or supplement the information in the basic
Pilot’s Operating Handbook and FAA Approved Airplane Flight Manual
with respect to the operation of the 5-TEC Manual Electric Trim System,
For limitations, procedures and performance information not contained in
the S-TEC supplement, consuli the basic Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual,
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SECTION Y
PA-44-180, SEMINOLE SUPPLEMENT %

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 9
FOR
AIRLINE TRANSPORT PROVESSIONALS SEMINOLE TRAINERS

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the optional Battery Master
Hourmeter is installed per the Equipment List, The information contained
herein supplements or supersedes the information in the basic Pilot's Operating
Handbook and FAA Approved Airplane Flight Manuoal only in those areas
listed hercin, For limitations, procedures and performance information not
contained in this supplement, consult the basic Pilot’s Operating Handbook and
FAA Approved Arplane Flight Manual.

FAA APPROVED: M&M

CHRISTINA L. MARSH
D.OANO. 50-1

THE NEW PIPER AIRCRAFT, INC.,
VERD BEACH, FLORIDA
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SECTION 9
SUPPLEMENT Y PA-44-180, SEMINOLE

SECTION 1 - GENERAL
This supplement supplics information necessary for the operation of the

atrplane when the optional Batery Master Hourmeter is installed in
accordance with FAA approved Piper data.

SECTION 2 - LIMITATIONS

No change,

SECTION 3 - EMERGENCY PROCEDURES
Mo change.

SECTION 4 - NORMAL PROCEDURES

No change.

SECTION 5 - PERFORMANCE
Mo change,

SECTION 6 - WEIGHT AND BALANCE

See Section 6 of the basie Pilot"s (]!mmliug Handbook .
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PA-44-180, SEMINOLE SUPPLEMENT 9

SECTION 7 - DESCRIPTION AND OPERATION
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 10

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 10
FOR
GARMIN GTX 327 TRANSPONDER

This supplement must be auached 1o the Pilot's Operating Handbook and
FAA Approved Airplane Flighh Manual when the Garmin GTX 327
Transponder is installed per the Equipment List. The information contained
hercin supplements or supersedes the Pilots Operating Handbook and FAA
Approved Adrplane Flight Manual only in those areas listed hercin. For
lhimitations, procedures and performance information not contined in this
supplement, consult the Pilot’s Operating Handbook and FAA Approved
Adrplane Flight Manual.

FAA APPROVED: WW

CHRISTINA L. MARSH

DOLA, NOL 50- 1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: January 12, 2001
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SECTIONY
SUPPLEMENT 10 PA-44-180, SEMINOLLE

SECTION 1 - GENERAL
This supplement supphies information necessary for the operation of the

mirplane when the Garmin GTX 327 Transponder 1s installed in accordance
with FAA approved Piper data.

SECTION 2 - LIMITATIONS

Mo change.

SECTION 3 - EMERGENCY PROCEDURES
To transmit an emergency signal;

= Mode Selection Key - ALT
* Code Selecuon - SELECT 7700

To transmit a signal representng loss of all communicauons:

= Mode Sclection Key - ALT
» Code Selection - SELLECT 7600

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 10

SECTION 4 - NORMAL PROCEDURES
BEFORE TAKEOFTF:
« To transmit Mode C (Altitude Reporting) code in Might:

* Mode Selection Key - ALT
» Code Selector Keys - SELECT assigned code,

To transmit Mode A (Arcraft Identification) code in Might:
= Mode Selector Key - ON
= Code Selector Keys - SELECT assigned code,

NOTE

During normal operation with the ON mode selected, the
reply indicator “R" flashes, indicating transponder replies
1o interrogations,

NOTE

Mode A reply codes are transmitted in ALT also; however,
Mode C codes only dre suppressed when the Function
Selector ON key is selected.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment 15 included in the heensed weight and
balance data in section 6 of the Airplane Flight Manual.
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SECTION Y
SUPPLEMENT 10 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATION

EFIF‘.HIH Corporation GTX aEr Lo ﬁ"

|....II,|.|' e 0l ."'-i_ln-- i

I~T‘~1Jr.|- ez (g (P

The GTX 327 wransponder 15 powered on by pressing the STBY, ALT or ON
keys, or by a remote avionics master swilch (f apphcable). Alter power on, 4
start-up page will be displayed while the unit performs a sell test.

Mode Selection Keys
OFF - Powers ofl the GTX 327.
STBY - Powers on the transponder in standby mode,
Al power on the last active identification code will be
selected, When i standby mode, the transponder wall
mol reply 1o any inlermogations.
ON - Powers on the trunsponder in Mode A. Al power on the fast active
ilentification code will be selected, In this mode, the transponder replics
o interrogations, as indicated by the Reply Symbol [8). Replies do not
include altitude information,
ALT -Powers on the transponder in Mode A and Mode C, Al power on
the Iast active identification code will be selected. In ALT mode, the

ransponder replies to identification and aliitude imerrogations, as
indicated by the Reply Symbaol (8], Replies to altitude interrogations
include the standard pressure altitude received from an external altitude
source, which is not adjusted for barometric pressure. The ALT mode
oty be used in aireralt not equipped with the optional altude encoder;
howewver, the reply signal will not include altitude informaton,

GTX 32T Configuration Mode

The GTX 3275 configuration, which 15 normally done at ime of installation,
influences many of the unit’s functions described in this manual. If you wish 1o
view or change any of the G'TX 327 configuration parameters, you may access
the GTX 327 Conheuration Mode. Use caunon when changing configuration,
When i doubt, contact vour authorized GARMIN Aviation Service Cenler.
The Conhiguranon Mode should not be vsed while the aircraft 15 arrborne.
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 10

SECTION 7 - DESCRIPTION AND OPERATION (continued)
GTX 327 Configuration Mode (continued)
To use the GTX 327 Configuration Mode:

I. Press and hold the FUNC key while powening on the umt using the
STBY, ON, or ALT key (or using an avionics master switch).

2. Press the FUNC key (o sequence through the configuration pages.
3. Use the CRSR key 1o highlight selectable fields on ¢ach page,
4, When a field 1s highhighted, enter numeric data vsing the 0 - 9 kevs, and

select tems from-a hist using the 8 or 9 keys.
5. Press the CRSR key to confirm hist selections,

Code Selection

Code selection is done with eight keys (00 « 7) that provide 4,086 active
wdentification codes. Pushing one of these keys begins the code selection
sequence. The new code will not be activated until the fourth digit 15 entered.
Pressing the CLR key will move the cursor back to the previous digit. Pressing
the CLR key when the cursor is on the first digit of the code, or pressing the
CRSR key during code entry, will remove the cursor and cancel data entry,
restoring the previous code. The numbers 8 and 9 are not used for code entry,
only for entering a Count Down time, and in the Configuration Mode.

FEESSURE ALT

FL 123
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SECTIONY
SUPPLEMENT 10 PA-44-180, SEMINOLL

SECTION 7 - DESCRIPTION AND OPERATION (continued)
Code Seleetion (continued)

Important Codes:

1200 - The VEFR code Tor any altitude in the US (Reter to ICAO standards
elsewhere)

T - The VFR code commonly used in BEurope (Refer 1o ICAQ standards)

TS50} - Hijack code {Aireraft is subject 10 unlawlul imerference)

7600 - Loss ol communications

TT00 - Emergency

T777 - Military interceptor operations (Never squawk this code)

(MY - Military use (Not enterable)

Care should be taken not to select the code 7500 and all codes in the 7600 -
7777 range, which tngger special indicators in automated facilities. Only the
code 7500 will be decoded as the hijack code, An aircraft’s transponder code
(when available) is utilized to enhance the tracking capabilites of the ATC
facility, therefore care should be taken when making routine code changes.

Keys for Other GTX 327 Funetions

o) IDENT - Pressing the IDENT key activates the Special Position

|m - s . - g
Identification (SP1) Pulse for 18 seconds, identifying your
transponder return from others on the air trallic controller’s screen.
The word “IDENT" will appear in the upper left corner of the
display while the IDENT mode is active,

(s YFR - Sets the ransponder code to the pre-programmed YR code

sclected in Configuration Maode (this is set 1o 1200 at the [actory).
Pressing the VFR key again will restore the previous identfication
code.

Sy FUNC - Changes the page shown on the right side of the display.
Displayed data includes Pressure Alttude, Flight Time, Count Up
timer, Count Down timer, and may include Contrast and Display
Brightness, depending on configuration (as chown in the screens
below):
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SECTION9
PA-44-180, SEMINOLE SUPPLEMENT 10

SECTION 7 - DESCRIPTION AND OPERATION (continued)

Keys for Other GTX 327 Functions (continned)

TRl PRESSURE ALT: Dhsplays the altiude data supplied 1o the
CriX 327 i feet, hundreds of feet (e, Might level), or meters,
depending on configuration,

RS FLIGHT TIME: Displays the Fhight Time, which is controlled

Fsgslsg el by the START/STOP key or by a squat switch as configured
curing installation, With squat switch control, the timer begins

when Lift of 15 sensed and pavses when landing 1 sensed,

ST (COUNT UP TIMER: Controlled by START/STOP and CLR

00:01:05 8

e COUNT DOWN TIMER: Controlled by START/STOP,

s[5jikaatl CLR, and CRSR keys. The initial Count Down time is entered
with the 0 - 9 keys.

i aal CONTRAST: This page 15 only displaved il manual contrast
[ IR mode s selected in Configuration Mode. Contrast is controlled
by the 8 and 9 kevs.

E DISPLAY: This page is only displayed if manual backlighting
mode 1s selected in Configuration Mode. Backlighting 1s

controlled by the 8 and 9 keys.

b START/STOP - Siarts and stops the Count Up and Count Down
@' tmers.

CRSR - Initiates entry of the starting time for the Count Down
timer and cancels transponder code entry.

f oy CLR - Resets the Count Up and Count Down timers and cancels
\ the previous kevpress duning code selection,

iy 8 - Reduces Contrast and Display Brightness when the respective
= pages are displayed. Alsc enters the number 2 into the Count
Drowen timer.

—— oy 9 - Increases Contrast and Dhsplay Brightness when the respective
pages arc displayed. Also enters the number 9 into the Count
Down limer.
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SECTION 9
SUPPLEMENT 10 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATION (continued)
Altitude Trend Indicator

When the "PRESSURE ALT™ page is displayed, an arrow may be displayed to
the right of the altitude, indicating that the altwde is increasing or decreasing.
Cine ol two sizes of arrows may be displayed depending on the rate of
climb/descent, The sensitivity of these arrows is set using the GTX
Configuration Mode.

Timer Operation

To operate the Flight Timer:

br

s

o e

Press the FUNC key until “FLIGHT TIME" is displayed.

If the GTX 327 is configured as having a squat switch installed, the
timer will begin counting awtomatically when the squat switch senses
that the aircraft has become airborne,

If desired, you may press START/STOP 1o pause or restart the timer.
Press CLR to reset the timer 1o zero,

Il the GTX 327 15 configured as hoving a squat switch installed, the
timer will pause automatically when the squat switch senses that the
aircralt has touched down,

To operate the Count Up timer:

L e

Press the FUNC key until “COUNT UP iz displayed,

I necessary, press CLR o reset the Count Up timer 1o zero.
Press START/STOP o count up.

Press START/STOP agun (o pause the timer.

Press CLER 1o resel the imer 1o zero,

To operate the Count Down timer:

. Press the FUNC key unul "COUNT DOWN" is displayed.
. Press CRSR and use the 0 - 9 keys to set the initial ume. All digits must

be entered (use the O key to enter leading zeros),

- Press START/STOP 10 count down.
. Press START/STOP again 1o pause the timer.
. When the Count Down timer expires, the words "COUNT DOWN" are

replaced with "EXPIREDY, and the time begins counting up and
flashing.
Press CLR 1o reset the tmer to the iniiial time value.
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SECTION Y
PA-44-180, SEMINOLE SUPPLEMENT 10

SECTION 7 - DESCRIPTION AND OPERATION {continued)
Automatic ALT/STBY Mode Switching

If the G'I'X 327 15 configured for automatic standby switching, the mode will
amtomatically change to ALT when a squat switch senses that the mircraft has
become arborne. Also, the mode will change to STBY automatically when a
squat switch senses that the aircraft has touched down. Additionally, a delay
time can be set in the Configuration Mode, causing the GTX 327 to wait a
specified length of time after landing before automatically changing to STBY
modde,
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SECTHING
PA-44-150, SEMINOLE SUPPLEMENT 11

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 11
FOR
S-TEC SYSTEM 55X TWO AXIS
AUTOMATIC FLIGHT GUIDANCE 5YSTEM

The FAA approved operational supplement for the S-TEC System 33X
Autopilot, installed in accordance with STC SAUS131AC-D, is required for
operation of this system. 5-TEC will be responsible to supply and revise the
operational supplement. It is permitted to include the 5-TEC supplement in
this location of the Pilot’s Operating Handbook unless otherwise stated by
S5-TEC. The information contained in the 5-TEC supplément may
supersede or supplement the information in the basic Pilot's Opeérating
Handbook and FAA Approved Airplane Flight Manual with respect 1o the
operation of the S-TEC Systém 55X Autopilot. For himitations, procedures
and performance information not contained in the 8-TEC supplément,
consult the basic Pilot's Operating Handbook and FAA Approved
Airplane Fhight Manual.
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SECTION 9
I'A-44-180, SEMINOLE SUPPLEMENT 12

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 12
FOR
S5-TEC ADF-6530A SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the §-TEC ADE-650A System 15
installed per the Equipment List. The information contained herein
supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved Airplane Flight
Manual.

FAA APPROVED: W W

CHRISTINA L. MARSH

O.A. NO, 5O- |

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: January 12, 2001

ISSUED: JULY 12, 1995 REFORT: VB-1616
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SECTIONY
SUPPLEMENT 12 PA-44-180, SEMINOLE

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the 5-TEC ADF-650A System is installed in accordance with
FAA approved Piper data,

SECTION 2 - LIMITATIONS

Mo change.

SECTION 3 - EMERGENCY PROCEDURES

Mo change.
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SECTION 4 - NORMAL PROCEDURES

To operate as an Automatic Direction Finder:

« OFFNVOL. Control - ON

+ Frequency Selector Knobs - SELECT desired frequency.

+ ADF SPEAKER/PHONE Selector Switch (on audio control panel) -
SELECT as desired.

« OFFNVOL Control - SET to desired volume level.

« ADF Mode Control - Select ADF mode and note relative beanng on display.

ADF Test (Pre-Mlight or In-flight):

«  ADF Mode Control - Select ADF mode and note relative bearing on display.

+ Press the TEST button and note the pointer moves to 20° from its prior
position. Excessive pointer sluggishness, wavering or reversals indicaie a
signal that is too weak or a system maliunction,

To Operate BFO:

= OFFVOL Control - ON

* Freguency Selector Knobs - SELECT desired frequency.

» ADF SPEAKER/PHONE Selector Switch (on audio control panel) -
SELECT as desired.

« ADF Mode Control - Select BFO mode,

« OFFEMNVOL Control - Set to desired volume level.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment 15 included in the licensed weight and
balance data in Scetion 6 of the Pilot’s Operating Handbook and Airplane
Flight Manual.
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SECTIHON9
SUPPLEMENT 12 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATHON

The 5-TEC ADF-650A System operates over a frequency range of 200 through
| 79% kHz in 1-kHz increments, Three operating modes are included as pat of
the ADE-650 System.

BEQ)
ANT
ADF

10 kHz
Freguency Control

10 kHz 7 1 mile
Frequency Control 1 kH:z
Freguency Control

OKF MODE G
CENAOEL e
WL CONTROL CWITCH
COMTRON

ADF-650A Receiver, Controls, and Indicators
Figure |

BFO Mode

The BFQ (beat frequency oscillmor) and ADF (automatic dircetion linding )
mades are mavigation modes that resalt in pointing operation when in-runge
station s selected. The ADEF maodde is used with conventional nondirectional
beacons and AM broadcast stations. The BFO mode is used 1o aurally dentily
stations that employ keyed ew rather than amplitude modulation technigues.

NOTE
CW signals (Morse Code) are unmodulated and no audio
will be heard without use of BFO. This type of signal 15 nol
used in the United States air navigation, It s vsed in some
foreign countries and marine beacons.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

ANT (Antenna) Mode

The ANT (antenna) mode cannol be used for navigation; this mode enhances
audio reception clarity and 15 normally used for station identification,

ADF Mode

Automatic Direction Finder (ADF) mode is used for navigation, This mode
activates the bearing pointer. The bearing pointer will point in the direction of
the station relative o the aircrafl heading.

Frequency Selector Controls

Three controls are used 1o select the system operating frequency, The right
hand control selects 1 - kHz increments, the center control 10 - kHz
increments, and the left hand control 100 - kHz inerements.

Self Test Switch

Pressing and holding the spring loaded self test switch while in the ADF mode
will cause the beanng pointer 1o rotate 0 degrees from s prior position if the
ADF-650 system 15 operating properly. When the test switch 15 released, the
bearing pointer should promptly return to its starting point. At this time,
normal operation 13 restored.

ON/OFF/NVOLID Control

This control performs three independent functions. In full cew position, no
power 15 apphied to the system; rotating the control cw applies power and
continued rotation increases volume, Pulling the knob out enhances the Morse
code station dentifier when background nose 1s present; push the knob o hear
voice transmissions. A good operating practice 15 to pull the knob out for
station identification purposes and then push it back in after positive
identification has been made.

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: JANUARY 12, 2001 S5of6, 999



| SECTION 9
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO, 13
FOR
GARMIN GMA 30 AUDIO PANEL

This supplement must be attached 1o the Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manoeal when the Garmin
OMA 340 is installed per the Equipment List, The information contained
herein supplements or supersedes the information in the basic Pilot's
Operating Handbook and FAA Approved Airplane Flight Manual only in those
areas listed herein, For limitations, procedures, and performance
information not contained in this supplement, consult the basic Pilot's
Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED W W

CHRISTINA L. MARSH

D.OA. NO, 50-1

THE NEW PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL January 12, 2001
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SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the
airplane when the Garmin GMA 340 audio panel is installed in accordance
with FAA approved Piper data.

SECTION 2 - LIMITATIONS

o change.

SECTION 3 - EMERGENCY PROCEDURES
No change.

SECTION 4 - NORMAL PROCEDURES
AUDIO CONTROL SYSTEM OPERATICON:

= Seleet the deswred transmitter audio selector button (COM I, COM2, OR
COM3) and venly that the buttons LED 15 illuminated.

* INTERCOM VOL Control (ICS) - Adjust to desired listening level,

» INTERCOM VOX (voice) Sensitivity Control - ROTATE CONTROL knob
clockwise to the middle range and then adjust as required for desired voice
activation or hot mic intéercom.

« I desired, sclect the speaker lunction button. Selecting this button allows
radio transmissions o be received over the cabin speaker.
NOTE
Audio level 15 controlled by the selected NAV radio

virlume control.

MARKER BEACON RECEIVER OPERATION:

* TEST Button - PRESS to verify all marker lights are operational,

*= SENS Button - SELECT HI for airway flying for LO Tor ILS/LOC
approaches.
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SECTION 5 - PERFORMANCE
Mo change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional eguipment 15 mcluded in the heensed weight and
balance data in secthion 6 of the Arplane Fhight Manual.

SECTION 7 - DESCRIPTION AND OPERATION

I--"ﬁ‘-l' ru.:-f'E
Ef-'eé }9@ 19 @(ﬂﬂ(@%k C(f:}

. Marker Beacon Lamps

2. Marker Beacon Receiver Audio SelectMute Button

3. Marker Beacon Receiver Sensitivity Selection Indicator LED
4

5

. Marker Beacon Receiver Sensitiviaty Selection Button
- Uit OndOIY, Pilot Intercom System (1CS) Volume
6. Pilot ICS Voice Activated (VOX) Intercom Squelch Level
7. Copilot and Passenger ICS Volume Contral (Pull out for Passenger Volume)
8. Copilot/Passenger VOX Intercom Squelch Level
9. Crew lsolation Intercom Mode Button
1. Pilot Isolation Imercom Maode Button
1 1. Passenger Address (PA) Function Button
12, Speaker Function Button
13. Transcetver Audio Selector Buttons (COM 1, COM2, COM?3)
14. Transmatter { Audio/Mic) Selection Buttons
15 Sphit COM Button
16. Aircraft Radio Audio Selection Buttons (NAV 1, NAV2, DME, ADF)
17. Annunciator Test Button
15. Photocell - Automatic Annunciator Dimming
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

ONOFF, Pilot Intercom System (DICS) Volume Control

The GMA 340 is powered OFF when the left small knob (5) is rotated Tully
CCW into the detent. To wrn the unit ON, rotae the knob clockwise past the
click. The knob then Tunctions as the pitot ICS volume control. A fail safe
circuit connects the pilot's headset and microphone direetly to COM1 in case
power 15 itermupied or the unit 15 wrned OFF.

Transceivers

Selection of cither COM 1, COM2, or COM3 for both MIC and audio source is
aceomplished by pressing either COMI1, MIC, COM2 MIC, COM3 MIC (14).
The activeCOM audio is always heard on the headphones.

Additionally, each audio source ean be selected independently by pressing
COMI1, COM2, or COM3 (13}, When selected this way, they remain active as
audio sources regardless ol which transceiver has been selected for microphone
use,

When a microphone is Keyed, the active transceiver’s MIC button LED blinks
approximately one per second 1o indicate that the radio 15 transnuitiing.

NOTE
Audio level is controlled by the selected COM radio
volume controls,

Split COM

Pressing the COM 142 button (15) sctivates the split COM fonction. When this
muode 15 active, COMI is dedicated solely 1o the mlot for MIC/Audio wiile
COM?2 15 dedicated to the copilot for MIC/Audio. The pilot and copilot can
sumulianeously ransmit i tis mode over separate racdhos, Both pilots can sl
listen o COM3, NAVI, NAVZ, DME. ADF, and MEK as selected. The split
COM mode 15 cancelled by pressing the COM 172 button a second time.

When in the split COM mode the copilot may make PA announcements while
thee pilot continues using COM 1 independently. When the PA button s pressed
after the split com mode 15 acuvated the copilot's mic is cuiput over the cabin
speaker when keved. A second press of the PA button retums the copilot (o
normal split COM operation,
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

Adreraft Radios and Navigation

Pressing NAV 1, NAV2Z, DME, ADF (16) ar MRK (2) selects cach audio
source, A second button press deselects the audio.

Speaker Output

Pressing the SPKR button (12) selects the aircraft radios over the cabin
speaker. The speaker output 15 muied when a COM microphone 15 keved,

'A Function

The PA mode is activated by pressing the PA button (11), Then, when cither
the pilot’s or copilot’s microphone is keyed, the corresponding mic audio 1s
heard over the cabin speaker. If the SKR button is also active, then any selecied
speaker audio is muted while the microphone is keyed. The SPKR button does
not have w be previously active in order 1o use the PA function.

Intercom System (1CS)

Intercom volume and squelch (VOX) are adjusted using the following front
panel knobs:

«  Left Small Knob - Unit ON/OFF power control and pilot’s ICS volume.,
Full CCW detent position is OFF,

« Left Large Knob - Pilot ICS mic VOX squelch level, CW rotation
increases the amount of mic audie (VOX level) required to break squelch
Full CCW s the “HOT MIC" position {no sguelch).

= Right Small Knob - IN position; Copilot ICS volume, OUT position:
Passenger ICS volume.

« Right Large Knob - Copilot and passenger mic VOX squelch level, CW
rotation increases the amount of mic audio (VOX level) required to break
squelch, Full CCW is the “HOT MIC" position,

= PILOT Mode - This mode isolates the pilot from evervone else and
dedicates the aircraft radios 1o the pilot exclusively, The copilot and
passengers share communications between themselves but cannot
communicate with the pilot or hear the aircrall radios.

« CREW Mode - This mode places the pilot and copilot on a common [CS
communication channel with the aircraft radios, The passengers are on
their own intercom channel and can commumcate with ¢ach other, but
cannol communicale with the crew or hear the mrcrafl mdios,
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

Muarker Beacon Receiver

The GMA 340°s marker beacon receiver controls arg located on the left side of
the fromt panel (1 - 4). The SENS button selects either high or low sensitivity
as mlicated by the HI or LO LED being hit, Low sensitivity 15 used on 1LS
approaches while high sensitivity allows operation over airway markers or to
gl an earher indication of neaning the ouler marker duning an approach,

The marker audio is initially selected by pressing the MER/Mute button (2). If
no beacon signal is received, then a second button press will deselect the
marker audio, This operation is similar to selecting any other audio source on
the GMA 340, However, if the second button press oceurs while a marker
beacon signal is received, then the marker audio is muted but not deselected.
The buttons LED will remain lit to indicate that the source is still selected.
When the current marker signal is no longer received, the audio is
antomatically un-muted. While in the muted siate, pressing the MER/Mute
button deselects the marker audio. The button’s LED will extinguish to
indicate that the marker audio is no longer selected.
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 14
FOR
5-TEC DME-450

This supplement must be auached o the Pilot’s Operating Handbook and
FAA Approved Awrplane Flight Manual when the 5-TEC DME-450 15 installed
per the Equipment List. The information contained herein supplements or
supersedes the Pilot’s Operating Handbook and FAA Approved Aarplane
Flight Manual only in those areas listed herein. For limitations, procedures and
performance information not contained in this supplement, consult the Pilot's
Operating Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED: w W

CHRISTINA .. MARSH

DLOA. NOCSO- 1

THE NEW PIPER AIRCRAFT, INC.
VERD BEACH, FLORIDA

DATE OF APPROVAL: January 12, 20K}
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SECTION 1 - GENERAL
The 5-TEC DME-450 sysleém s a full Teature, solid state, remole mounted

system with full 200 channel capability, For long distance operation, it
provides a full 100 wans maximum pulse power transmitler outpul,

The INI>-450 indicator (see figure 1) provides selectable read-out of distance
toffrom the station, ground speed, and nme w/from the station. Features also
include automatic display dimming and waypoint annunciation,

SECTION 2 - LIMITATIONS

Mo change,

SECTION 3 - EMERGENCY PROCEDURES

No change.

SECTION 4 - NORMAL PROCEDURES
DME OPERATION
= DME Mode Selector Switch - Set to DME | or DME 2

= NAV | and NAV 2 VHF Navigauon Recewvers - ON; SET FREQUENCY 10
VOR/DME station frequencies, as required.

NOTE
When the VOR frequency is selected, the appropriate
DME Frequency is automatically channeled.

«  DME audio selector button (on audio selector panel) - SET o desired maode,

SECTION § - PERFORMANCE

No change.
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SECTION 6 - WEIGHT AND BALANCE
Factory installed optional equipment 15 included in the licensed weight and

balance data in Section & of the Pilot's Operating Handbook and Airplane
Flight Manual.

SECTION 7 - DESCRIPTION AND OPERATION

IND-450
Figure |

1. DISTANCE DISPLAY (NM) - DME distance to VORTAC/WAYPOINT
displayed in .1 nautical mile increments up to 99.9 NM, then in increments
of one nautical mile,

Bd

. GROUND SPEED DISPLAY (KTS) - Displays ground speed in knots to or
from VORTAC/WAYPOINT up to 999 knots {atrcraft must be flying directly
to or from the VORTAC/WAY POINT for true ground speed indication,

3. TIME TO STATION DISPLAY (MIN) - Displays ume to station
(VORTAC/WAY POINT) in minutes up o 99 minutes {arcraft must be flving
directly to or from the VORTAC/WAY POINT for true tme to the station
indication.
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7+« DESCRIPTTON AND OPERATION (continued )

4. DME ON/OFF SWITCH - Turns DME power on or off.

HOLD
NAV 1 NAV 2

DME
SELECT

Mode Selector Switch
Figure 2

5. DME MODE SELECTOR SWITCH (NAV 1, HOLD, NAV 2 - Selecis
DME operating mode as follows:

MNAV | - Selects DME operation with NO. | VHFE navigation set; enables
channel selection by NAV | frequency selector controls,

HOLD - Selects DME memory cirenit; DME remains channeled 1o station (o
which it was last channeled when HOLD was selected and will continue to
display inlormation relative to this channel. Allows both the NAV | and
NAV 2 navigation receivers (o be set to new operational frequencies without
altecting the previously selected DME operation.
NOTE

In the HOLD mode there is no annunciation of the

VOR/DME station lrequency, However, an annuncialor

light located above the HOLD position of the selector

illuminates to inform the pilot that the DME is in the
HOLE mode,

NAV 2 - Scelects DME operation with NG, 2 VHF navigation set; enables
channel selection by NAV 2 frequency selector controls.
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PILOT'S OPERATING HANDRBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 15
FOR
BF GOODRICH AEROSPACE
WX-500 STORMSCOPE - SERIES I WEATHER MAPPING SENSOR

This supplement must be attached 1o the Pilots Operating Handbook and
FAA Approved Airplane Flight Manual when the BF Goodrich Acrospace
WX-500 Stormscope is installed per the equipment list. The information
contained hercin supplements or supersedes the Pilots Operating Handbook
and FAA Approved Airplane Flight Manual only in those areas histed herein.
For imitations, procedures and performance information nol contained i this
supplement, consult the Pilot’s Operating Handbook and FAA Approved
Aarplane Flight Manual.

FAA APPROVED: W

ALBERT J. MILL

D.0ANO, S0- 1

THE NEW PIPER AIRCRAFT, INC.
VERD BEACH, FLORIDA

DATE OF APPROVAL: November 8, 2002
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SECTION 1 - GENERAL

This supplement provides information necessary for the operation of the
arrcralt with the BF Goodnch W X-500 Stormscope.

WARNING

Never use your Stormscope system (o atiempt o
penctrate a thunderstorm. The FAA Advisory
Circular, Subject: Thundersiorms, and the
Arrman’s Information Manual (AIM) recommend
that a pilot *avoid by at least 20 miles any
thunderstorm dentihied as severe or giving an
mtense radar echo.”

CAUTION

There are several atmospheric phenomena other
than nearby thunderstorms that can cause isolated
discharge points in the sirike display mode,
Clusters of two or more discharge points in the
strike display mode, however, do indicate
thunderstorm activity when they reappear alter
clearing the screen. Avoid the clusters and you'll
avord the thunderstorms, In the cell display
mode, even a single discharge point may
represent thunderstorm activity and should be

avoided,
SECTION 2 - LIMITATIONS
The BF Goodnch Acrospace WX-500 Stormscope Users Guide, p/n (09-
1 1501-001, Rev. A, dated September 10, 1997, or later appropriate revisian,
must be immedintely available to the flight crew whenever weather avoidance
15 predicated on the use of this system.

SECTION 3 - EMERGENCY PROCEDURES

No change.
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SECTION 4 - NORMAL PROCEDURES

Normal operating procedures are described in the BF Goodrich Aerospace
WX-500 Stormscope Users Guide, p/n 009-11501-001, Rev. A, dated
September 10, 1997, or later appropriate revision.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AN} BALANCE
Factory installed optional equipment 15 included in the licensed empry weight
and balance data in Section 6 of the Pilot’s Operating Handbook.

SECTION 7 - DESCRIPTION AND OPERATION

A. OPERATING PROCEDURES

See the BF Goodrich Aerospace WX-500 Stormscope Users Guide for a
complete description of the WX-500 system.

B. PILOT'S DISPLAY {(Airplanc Dependent)

The BF Goodrich Acrospace WX-500 Stormscope’s data will appear on
either the Garmin GNS 530 or the Garmin GNS 430,
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PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED ATRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 16
FOR
S-TEC ADF-650D SYSTEM

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manuval when the S-TEC ADF-650D
System is installed per the equipment hist. The information contained
herein supplements or supersedes the Pilot’s Operating Handbook and FAA
Approved Airplane Flight Manuval only in those arcas listed herein. For
limitations, procedures, performance and loading information not contained
in this supplement, consult the Pilot’s Operating Handbook and FAA
Approved Airplane Flight Manual.

FAA APPROVED: W

a

ALBERT J. MILL

D.OA. NO. 50- 1

THE NEW PIPER AIRCRAT, INC.
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DATE OF APPROVAL: _anuary 20, 2003
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SECTION 1 - GENERAL
This supplement supplies information necessary for the operation of the

airplane when the S-TEC ADF-650D System is installed in accordance
with FAA approved Piper data.

SECTION 2 - LIMITATIONS

No change,

SECTION 3 - EMERGENCY PROCEDURES

No change,
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SECTION 4 - NORMAL PROCEDURES

To turn on the ADF-650D System:
*  Depress the PWR button momentarily and release.
MNOTE

If the PWR button is pressed for longer than 3

seconds, the recerver will immediately shut off.
*  After successful self west, input desired station frequency and select ANT

e,

*  Positively identily selected station or beacon,
*  Adjust volume control as required.

= I ADF-650D System is vsed for navigation, select ADF or BFO mode
immediately after the station has been positively 1dentified.

To turn off the ADEF-6500} System:
*  Depress the PWR bution for ar least 3 seconds,
NOTE
If the PWR button is released within 3 seconds,
normal operations will resume.
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SECTION 4 - NORMAL PROCEDURES (continued)

To perform the preflight checklist and selfl test:

*  Aller successful selfl wst, press the mode control until ANT is displayed
and input a predetermined fregquency o select o station in the mmediate
area, Adjust the volume control as necessary 1o provide a comfortable
histening level,

* Press the 1D button and observe that the station identification code
becomes louder (f the station s vowee-wdentihed, il 15 nol necessary o
press the 1D button).

*  Press the 1D button again to cancel the IDENT function and press the
mode control until ADF is displayed.

= ODbserve the IND-650A Indicator and note that the bearing pointer
indicates the relative bearing 1o the station.

«  Push the TEST button while observing the indicator bearing pointer, The
hearing pointer will rotate 90" and siop.

*  Push the TEST button again (1o twn off test function). The bearing
pointer returns to the original relative bearing position,

= Switch to BFO maode, if appropriate, and verily a tone is present. Select
the appropriate operating mode when all cheeks have been completed.

SECTION 5 - PERFORMANCE

Mo change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the licensed weight and
balance data in Section 6 of the Plot's Operating Handbook and Airplane
Flight Manual.
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SECTION 7 - DESCRIPTION AND OPERATION

The S-TEC ADF-6501) System operates over a lrequency range of 200 through
1799 kHz in 1-kHz increments. Three operating modes are included as part of
the ADFE-650D System,

= BFO
* ADF
* ANT

VOLUME MODE FUNCTHON
CONTROL SELECTOR CONTROL

i g | h::f.::q
1 " 1 2 0 itz b ' h ! T‘*

Y g

£

e B

PWH TEST FREQUENCY SELECTION KEYPAD CLEAR  IDENT
CONTROL BUTTON BUTTON CONTROL

RCR-650D Receiver Controls

Beat Frequency Oscillator (BFO) Mode

The BFO (beat frequency oscillator) mode s used o aurally identify stations
that employ keved CW (Carmier Wave) rather than amphitude modulation
technigues. This mode activates the bearing pointer. The bearing pointer will
point in the direetion of the station relative to the arcrall heading,

NOTE

CW signals (Morse Code) are unmodulated and no audio
will be heard without use of BEO. This type of signal is
not used in the United States air navigaton. It is used in
some foreign countries and marine beacons.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

Automatic Direction Finder (ADF) Mode

The Auvtomatic Direction Finder (ADF) mode wses conventional
nondirectional beacons and AM broadeast stations for navigation, This mode
activates the bearing pointer. The bearing pointer will point in the direction of
the station relativie 1o the aireraft heading.

Antenna (ANT) Mode

The ANT (antenna) mode cannot be used lor navigation; this mode enhances
audho reeeption clanty and is normally used For station identification.

Frequency Selection Keypad

The Frequency Selection Keypad s wsed to select the system aperating
frequency. The keypad consisis of a row of numbered buttons from O 1o 9,
located along the bottom of the RCR-650D Receiver. Frequencies in the
megahertz and Kilohertz range may be selected.

Power (PWR) Control
The power control is vsed to turn the receiver on and off. Momentanly
depressing the PWR button will turn the receiver on and also imtiate a self test,

NOTE

I the PWE bulton is pressed Tor longer than 3 seconds the
recever will immedhately shut off.
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

Clear (CLR)

The clear function offers several options for the operator.

« If the entire frequency is entered and the CLR button is pushed, all the
numbers will become dashes. An additional push on the CLR. button will
restore and display the prior frequency entry.

« If an entry is in progress-and a number is emtered in error, pressing the
CLE button will erase the last number eniry.

*  Pressing the CLR button while in the contrast lunction reverses the display
imiage and also places the receiver in manual mode.,

NOTE
It 15 not necessary to push CLR to enter a new {requency
number. Simply complete the entry and then enter the new
numbers and they will replace the old frequency,

Volume (VOL) Control

The audio volume control 15 used o adjust the settings and levels for all

function selector and setup modes and is controlled by pressing the A and V
buttons on the VOL control,
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SECTION 7 - DESCRIPTION AND OPERATION (continued)

Function (FUNC) Sclector

The function sclector enables the user o select between contrast and volume
display funcuons (on power-up, the RCR-650D will be in the volume display
function). The first time the function selector is pressed, the receiver enters the
contrast function. Subsequent presses of the function selector button toggles
the unit between contrast and volume, Additionally, pressing the clear button
while in the contrast function places the receiver in manual mode. In manual
mode, subsequent pushes of the function selector will cycle the receiver
through four funcnons: volume, contrast, display and keypad.

*  Yolume

The volume control function 15 avalable on power-up and 15 accessed
unmediately by pressing the A and V' bultons on the VOL control. Upon
achivation, the kHz and mode annuncialions are emporanly replaced by
the ext “VOLUMEwith a horizomal (1 bar. The filled portion of the bar
indicates the current volume sciting.

o Contrast

The contrast function 15 activated by pressing the FUNC selector. Upon
activation, the kHz and mode annunciation are temporanly replaced by the
text ‘CONTRAST" with a honzontal fll bar on the right side of the
annuncigtor pancl, The hilled portion of the bar mdicates the current
contrast setting. The contrast 15 adjusted by pressing the appropriate A
and ¥V indicators on the volume control,

= Display

When the display s setup in the manual mode, press the FUNC selector
until the display function is selected. The display Function is then
activated and the kHz and mode annunciations are temporanly replaced by
the text "DISPLAY™ with a horizontal fill bar on the right side of the

annunciator panel. The filled poruon of the bar indicates the current
display setting. The display 15 adjusied by pressing the appropriate & and
V indicators on the volume conirol,
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 16

SECTHON 7 - DESCRIPTION AND OPERATION (continued )

Function (FUNC) Selector - continued

*  Kkeypad Light Brightness

The keypad light brightness setting is used (o adjust the brighiness of all
legends on the display fuce. When the display is setup in the manual mode,
press the FUNC selector uniil the keypad function is selected, The keypad
function 15 then displayed with the text "KEYPAD” and a honzontal [l
bar on the nght side of the annunciator panel. The hlled portion of the bar
indicates the current keypad brightness setting, The brightness s adjusted
by pressing the appropriate A and V' indicators on the volume conirol.

Mode Selector

2 0w

The mode selector s used 1o sclect one of the three operating states: BFO,
ADF, or ANT. Pressing the MODE selector button will step the receiver
through the three modes, The corrent mode will be displayed in the upper nght
corner of the display. On system power-up, the mode selector will be in the
ADF mode.

Ident (113}

The receiver utilizes an Ident Filter for andio output which aids in recetving
weak signals, Pressing the [D button toggles the Ident Filter on and off. When
the Ident Filter 1s active, the text ‘IDENT™ s displayed in the bottom right
corner of the display.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTIONY
SUPPLEMENT 16 PA-44-180, SEMINOGLE

SECTION 7 - DESCRIFTION AND OPERATION (continued)

Test Mode

Press the TEST button to start the test mode. The test "TEST™ will be
displayed in the boltom night corner of the display [or approxmmately 15
seconds, Duning this time, the IND-650A Indicator pointer wall
merementally rotate 90, Press the TEST button again 1o cancel the test while
i this modde, The poimnter wall immediately return 1o s starting point.
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SECTION 9
FA-44-180, SEMINOLE SUPPLEMENT 17

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 17
FOR
GARMIN GTX 33 TRANSPONDER

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the Garmin GTX 330 Transponder
is installed per the Equipment List. The information contained herein
supplements or supersedes the 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 Pilots Operating Handbook and FAA Approved Airplane Flight
Manual,

FAA APPROVED: @': :

F

ALBERT 1. MILL

D.OA, NO. SO -]

THE NEW PIPER AIRCRAFT, INC.
VER( BEACH, FLORIDA

DATE OF APPROVAL: _Jlanuary 20. 2004
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SECTIONY
SUPPLEMENT 17 PA-44-180, SEMINOLE

SECTION 1 - GENERAL

This supplement supplies information necessary for the operation of the airplane
when the Garmin GTX 330 Transponder 15 installed in accordance with FAA
approved Piper data,

SECTION 2 - LIMITATIONS

A, Display of TIS traffic information is advisory only and does not relieve the
pilot responsibility to *See and avoid" other aircraft, Aircraft mancuvers shall
nol be predicated on the TIS displayed mformation,

B. Display of TIS tralfic information does pot constitute a TCAS | or TCAS
collision avoidance system as required by 14 CFR Part 121 or Part 135,

. Title 14 of the Code of Federal Regulatuons (14 CIFR) states that “When an
Aar Trathe Control (ATC) clearance has been obtained, no pilot-in-command
(PIC) may devinte from that clearance, except in an emergency, unless he
obtams an amended clearance. Traflic information provided by the TES up-
link does not relieve the PIC of this responsibility.

D, The 4 qries Gormi 50 arfaces (Pilots Guide Addendum)
PN PO0-00140-13 Rev. A or later revision must be aceessible o the flight
crew during flight,

L. 4OV500 Series Man Software 400 or lmter FAA approved soltware 1s
required to operate the TIS interface and provide TIS funcuonality,

SECTION 3 - EMERGENCY PROCEDURES

To transmit an emergency signal;

* Mode Selection Key - ALT
s Code Selection - SELECT 7700

To wransmit a signal representing loss of all communications:

« Mode Selection Key - ALT
« Code Selection - SELECT 76(d)
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 17

SECTION 4 - NORMAL PROCEDURES
BEFORE TAKEOFF:
« Totransmit Mode C (Altitude Reporting) code in tflight:

« Mode Selection Key - ALT
« Code Selector Keys - SELECT assigned code.

To transmit Mode A {Adrcraft Identification) code in flight:

s Mode Selector Key - ON
s Code Selector Keys - SELECT assigned code.

NOTE
During normal operation with the ON mode selected, the
reply indicator *R™ Mashes, indicating transponder replies to
inkerrogalions,

NOTE

Mode A reply codes are transmitted in ALT also; however,
Mode © codes only are suppressed when the Function
Selector ON key is selected.

1. DETAILED TRANSPONDER OPERATING PROCEDURES

Normal transponder operating procedures are described in the GARMIN
QTR 330 Pilot's Guide, PAN 190-00207-00, Kev. A, or later appropriate
revision,
2, DISPLAY OF TRAFFIC INFORMATION SERVICE (TIS) DATA

TIS surveillance data uplinked by Air Traffic Control (ATC) radar through the
GTX 330 Mode 5 Transponder will appear on the interfaced display device
(Garmin 400 or 500 series products). For detailed operating instructions and
information regarding the TIS interface, refer o the 400/500 Sencs Garmin
Drizplay Interfaces (Pilots Guide Addendum) PN 190-00140-13 Rev. A or
later appropriate revision.
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SECTION Y
SUPPLEMENT 17 PA-44-180, SEMINOLE

SECTION 5 - PERFORMANCE

Mo change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional cquipment is included in the licensed weight and
balance data in section & of the Airplane Fhight Manual,

SECTION 7 - DESCRIPTION AND OPERATION

See the 4007500 Sevigs Garmin Display Interfaces (Pilots Guide Addendum),
PN 190-00140-13, and GTX 330 Pilot’s Guide, PN 190-00207-00, for a
complete description of the GTX 330 system,

REPORT: VEB-1616 ISSUED: JULY 12, 1995
9-128, 4of4 REVISED: JANUARY 20, 2(04



SECTIONY
PA-44-180, SEMINOLE SUPPLEMENT 13

PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO., 13
FOR
BENDIX/KING KR-87 DIGITAL ADF
WITH KI-227 INDICATOR

This supplement must be attached to the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manuval when the Bendin/King KR-87 Digital
ADF with the K1-227 Indicator is installed per the Equipment List. The
information contained herein supplements or supersedes the 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, consult the Pilot’s Operating Handbook and FAA
Approved Airplane Flight Manual.

FAA APPROVED: a"?&bm

Albert 1. Mill
DOA-510620-CE
Piper Aircralt, Inc.
Vero Beach, Florida

DATE OF APPROVAL: Ociober 10, 2008
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SECTHON 9
SUPPLEMENT 18 PA-44-180, SEMINOLE

SECTION 1 - CENERAL

The Bendix/King Digital ADF s a panel mounted, digitally tuned, sutomatic
direction finder, 1t is designed 1o provide continuous 1 kHz digital tuning in the
frequency range of 200 kHz 1o 1799 kHz and eliminates the need for mechanical
band switching, The system 15 comprised of a receiver, a butlt-in electronic timer,
a bearing indicator and a KA-44B combined loop and sense antenna,

The Bendix/King Digital ADF can be vsed for position plotting and homing
procedures, and for aural reception of amplitude modulaied (AM) signals,

The “Ip-flop” frequency display allows switching between  pre-selected
“STANDBY" and “ACTIVE™ frequencies by pressing the [requency transfer
button. Both preselected frequencies are stored in a non-volatile memory circuit
(no battery power required) and displayed in self-dimming gas discharge
numencs. The active (requency 1s continuously displayed in the lelt window,
while the nght window wall display either the standby frequency or the selected
readout from the built-in umer.

The built-in electronic timer has two separate and independent tming functions:
(1) An automatic Might timer that starts whenever the unit is trned on. This tmer
functions up 1o 59 hours and 59 minutes. (2) An elapsed umer which will coumt
up or down for up to 59 minutes and 59 seconds. When a preset time interval has
been programmed and the countdown reaches 00, the display will flash for 15
seconds, Smee both the light timer and elapsed tmer operate independently, 1t
18 possible 10 monitor either one without disrupting the other. The pushbution
controls and the beaning indieator are internally lighted,

SECTION 2 - LIMITATIONS

Mo change.

SECTION 3 - EMERGENCY PROCEDURES

No change.
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SECTION9

PA-44-180, SEMINOLE SUPPLEMENT I8

SECTION 4 - NORMAL PROCEDURES

To Operate as an Avtomatic Direction Finder;

1.
2.

o

A

OFF/VOL Conirol - ON,

Frequency Sclector Knobs - SELECT desired frequency in the standby
frequency display.

FRQ Button - PRESS 1o move the desired frequency from the standby 1o
the active position.

ADE SPEAKER/PHONE - Selector Swit¢h (on audwo control panel) -
SELECT as desired.

OFFVOL Control - SET 1o desired volume level,

ADFE Button - SELECT ADF mode and note relative beanng on indicator,

ADF Test {Pre-flight or In-flight):

1.

ADF Button - SELECT ANT mode and note pointer moves to 90°
position,

2. ADF Button - SELECT ADF mode and note the pointer moves without
hesitation to the station bearing. Excesszive pointer sluggishness, wavering
or reversals indicate a signal that 15 oo weak or a system malfuction.
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SECTION 9
SUPPLEMENT I8 PA-44-180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (continued)

NOTE

The Standby Frequency which is in memory while

Flight Time or Elapsed Time modes are being

displayed may be called back by pressing the FRO)

button, then transferred o active use by pressing

the FRQ button again,
To Uperate Elapsed Time Timer-Count Down Mode:
. OFF/VOL Control - ON.
FLT/ELT Mode Button - PRESS (once or twice) until ET is annunciated.
SET/RST Button - PRESS until the ET annunciation begins o fash,
FREQUENCY SELECTOR KNOBS - SET desired tme in the clapsed
time display. The small knob s pulled out to tune the 1's, The small knob
1% pushed in o tune the 10°s. The outer knob tunes minutes up o 59
minutes,

lad Pl =

=

NOTE
Selector knobs remain in the tme set mode for 15
seconds after the last entry or until the SET/RST,
FLTVET, or FRQ button 15 pressed.

3. SET/RST Button - PRESS 1o stant coumdown. When the timer reaches (),
it will start 1o count up as display fashes for 15 seconds.
NOTE

While FLT or ET are displayed, the active
frequency on the left side ol the window may be
changed, by using the frequency selector knobs,
without any effect on the stored standby frequency
of the other modes.
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SECTIONY
PA-44-180, SEMINOLE SUPPLEMENT 18

SECTION 4 - NORMAL PROCEDURES (continued)

ADF Operation NOTES:

Ervoneous ADF Bearing Due to Radio Frequency Phenomena:

In the U.S., the FCC, which assigns AM radio lrequencies, occasionally will
assign the same frequency to maore than one station in an area. Certain conditions,
such as Night Effect, may cause signals from such stations (o overlap. This
should be taken into consideration when using AM broadeast station for
navigation,

Sunspots and atmospheric phenomena may occasionally distort receplion so that
signals from (wo stations on the same frequency will overlap, For this reason, it
15 always wise 0 make posiive wenilication of the station being uned, by
switching the functuon selector 10 ANT and listening for station call letiers,
Electrical Storms:

In the vicinity of electrical storms, an ADF indicator pointer tends to swing from
the station tuned toward the center of the storm.

Night Effect:

This is a disturbance particularly strong just after sunset and just after dawn. An
ADF indicator pointer may swing erratically at these times. If possible, wne to
the most powerful station at the lowest frequency, 1 this s not possible, take the
average of pointer oscillations to determing relative station bearing.

Mountatn Effect:

Radio waves reflecting from the surface ol mountaing may cause the pointer o
fluctuale or show an erroneous bearing. This should be taken into account when
taking bearings over mountainous terrain.

Coastal Refraction:

Radio waves may be refracted when passing from land to sea or when moving
parallel to the coastling, This also should be taken into account,
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SECTION 9
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SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment 15 included i the hieensed weight and

balance data in Section 6 of the Pilot’s Operating Handbook and Airplane Fhight
Manual,
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 18

SECTION 7 - DESCRIPTION AND OPERATION

13 12 11 10 9 8 i

KR-87 Digital ADF

KI-227 Indicator

Hillg ﬂigilﬂl ADF npurnﬁug Controls and Indicators
Fit_-_um |
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SECTION 9
SUPPLEMENT 18 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATION {continued)

Legend - Figure 1

1.

Ln
B

Mode Annunciation - Antenna (ANT) is selected by the "out™ position of
the ADF button. This mode improves the aural reception and is usually
used for station identification. The bearing pointer is deactivated and will
park in the 90° relative position. Automatic Direction Finder (ADF) mode
15 selected by the depressed position of the ADF batton, This mode
activates the beanng pointer, The bearing pointer will point in the direction
of the station relative to the aircralt heading.

Active Frequency Display - The frequency to which the ADEF is twned is
displayed here. The active ADEF frequency can be changed directly when
either of the timer funclions are selected,

Beat Frequency Osallator (BFO) - The BFO mode, activaled and
annunciated when the “BFC button is depressed, permits the camier wave
and associated morse code dentifier broadeast on the carrier wave 10 be
heard.

NOTE
CW signals (Morse Code) are unmodulated and no
audio will be heard without use of BFO. This type
of signal s not used in the United States air
navigation, It is used in some foreign countries and
maringe beacons,

Standby Frequency Annuncuation (FRQY) - When FRQ) 15 displayed, the
STANDBY frequency is displayed in the right hand display. The
STANDBY [requency is selected using the (requency select knobs, The
selecied STANDBY frequency is put into the ACTIVE frequency window
by pressing the frequency transler button,

Standby Frequency Display - Either the standby frequency, the flight
tmer, or the elapsed ume 15 displayed in this positon. The fhight timer and
elapsed tmer are displayed replacing the standby frequency which goes
into “blind” memory to be called back at any time by depressing the FRQ)
bution. Flight ttme or elapsed ume are digplayed and annonciated
altermatively by depressing the FLT/ET button,
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 18

SECTION 7 - DESCRIPTION AND OPERATION (continued)

Legend - Figure 1 (continued)

6. Timer Mode Annunciation - Either the clapsed tume (ET) or flight time
(FLT) mode is annunciated here.

7. Frequency Selector Knobs - Selects the standby frequency when FRO is
displayed and directly selects the active frequency whenever either of the
timer functions is selected. The frequency selector knobs may be rotated
gither clockwise or counterclockwise. The small knob is pulled out to tune
the I's, The small knob is pushed in to wne the 10°s. The outer knob wnes
the 100°s with rollover into the 1000°s. These knobs are also vsed (o set the
desired time when the elapsed timer 15 used in the countdown maode,

8. OiMVolume Control (OFF/NVOL) - Controls primary power and audio
output level. Clockwise rotation from OFF position applics primary power
1o recetver; further clockwise rotation increases audio level, Audio muting
cavses the audio output 1o be muted unless the receiver 1s locked on a valid
station,

9.  Set/Reset Button (SET/RST) - The set/reset button, when pressed, rescts
the elapsed timer whether it s being displayed or not.

10. Flight Time/Elapsed Time Mode Selector Button (FLT/ET) - The Flight
Timer/Elapsed Time mode selector button, when pressed, alternatively
selects either Flight Timer mode or Elapsed Timer mode.

| 1. Frequency Transfer Button (FRQ) - The FRQ wansfer button, when
pressed, exchanges the active and standby frequencies. The new
frequency becomes active and the former active frequency goes into
standby,

12. BFO Bunon - The BFO bution selects the BFO mode when in the
depressed position (see Note under item 3).

13, ADF Button - The ADF button selects either the ANT mode or the ADF
made. The ANT made is selected with the ADF button in the out position,
The ADE mode is selected wiath the ADF bution in the depressed position,

14, Index (Rotatable Card) - Indicates relative, magnetic, or true heading of
aircraft, as selected by the HDG cemtrol.
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SECTION 9
SUPPLEMENT 18 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATION (continued)

Legend - Figure 1 (continued)
15. Pointer - Indicates station beanng in degrees of azimuth, relative 1o the
nose of the airerafl, When heading control 15 adjusted, indicates relative,
magnetic, or true bearing of radio signal,

16, Heading Card Control (HIXG) - Rotates card to set in relative, magnetic, or
true bearing information,
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SECTIONY
PA-44-180, SEMINOLE SUPPLEMENT 19

PILOT'S OPERATING HANDBOOK
AND
FAAAPPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 19
FOR
BENDIX/KING KN-63 DME

This supplement must be attached 1o the Pilot's Operating Handbook and
FAA Approved Airplane Flight Manual when the Bendix/King KN-63 DME is
installed per the Equipment List. The information contained herein
supplements or supersedes the 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 Pilot’s Operating Handbook and FAA Approved Aarplane Flight
Manual.

FAA APPROVED: @*70?/“/&

Albert J. Mill
DOA-S10620-CE
Piper Airerall, Ine.
Vero Beach, Florida

PATE OF APPROVAL: October 10, 2008
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SECTION 9
SUPPLEMENT 19 PA-44-158(, SEMINOLE

SECTION | - GENERAL
The Bendix/King EN-63 DME supplies continuous slant range distance
information from a fixed ground station to an aircraft in Might.

The equipment consists of a KDI-572 Panel Display which contains all the
operating controls and displays, and a remotely mounted KN-63 Receiver-
Transminer. The KDI-572 Panel Display digitally displays distances in nautical
miles, ground speed in knots, and time o station in minotes, All displays are in
self-dimming gas discharge numerics.

SECTION 2 - LIMITATIONS
No change.

SECTION 3 - EMERGENCY PROCEDURES
No change.

SECTION 4 - NORMAL PROCEDURES
DME Operation

I, DME Mode Selector Switch - SET 1o N1 or N2,
2. NAVY | and NAV 2 VHF Navigation Receivers - ON; SET FREQUENCY
selector switches (o0 VOR/DME station frequencies, as required.
NOTE
When the VOR [frequency 15 selected, the
appropriate DMLE  frequency is automatically
channeled,

3, DME SPEAKER/PHONE selector buttons (on audio control panel) - SET
1o desired mode,

SECTION 5 - PERFORMANCE
No chan £E.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment i1s in¢luded in the licensed weight and
balance data in Section 6 of the Pilot’s Operating Handbook and Airplane Flight
Manuad,
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SECTION 9

PA-44-150, SEMINOLE SUPPLEMENT 19

SECTION 7 - DESCRIPTION AND OPERATION

3

VORELL

HLD
sewouxsnmg N | “N2
OFF »

(5]

Bendix/King KN-63 DME
Figure |

Legend - Figure 1

l.

bt

DISTANCE DISPLAY (NM) - DME distance o VORTAC/WAYPOINT
displayed 1n .1 nauvtical mile increments up to 99.9 NM, then n
increments of one nantical mule o 389 NM,

DME MODE ANNUNCIATOR - Displays the DME operating maode;
NAV 1 (1); NAV 2 (2); NAV 1 HOLD (H1); NAV 2 HOLD (H2); of the
monde selector switch (6).

GROUND SPEED DISPLAY (KT) - Displays ground speed in knots 1o
or from VORTAC/WAYPOINT up to 999 knots (aircralt must be [lyving
directly 1o or from the VORTAC/WAYPOINT for true ground speed
indication ).

RNAV ANNUNCIATOR (RNV) - Indicates RNV when displayed data is
i relation (o the RNAV waypoint, If the wrong DME mode is selected
during RNAV operation, the RNAV annunciator will flash.
TIME-TO-STATION DISPLAY (MIN) - Displays time-to-station
(VORTAC/WAYPOINT) in minutes up 10 99 minutes (mrcrafll must be
Mying directly o or from the Vortac/Waypoint for true time-lo-
station indication).
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SECTION 9
SUPPLEMENT 19 PA-44-180, SEMINOLE

SECTION 7 - DESCRIPTION AND OPERATION (continued)
Legend - Figure 1 (continued)

6. DME MODE SELECTOR SWITCH (OFF, N1, HLD, N2) - Applies
power 1o the DME and selects DMLE operating mode as follows:
OFF:  Tums DME power off.

NAV 1

(N1):  Selects DME operation with No. 1 VHF navigation set; enables
channel selection by NAV 1 frequency selector controls.

HOLD

(HLD}: Selects DME memaory circuit; DME remains channeled to station
1o which it was last channeled when HOLD was selected and will
continue to display information relative 1o this channel, Allows
both the NAV | and NAV 2 navigation receivers to be set 1o new
operational frequencies without affecting the previously selected
DML operation,

NOTE
In the HOLD mode there 15 no annunciation of the
VOR/DME station frequency. However, an
annunciator labeled “HI™ or “"H2" illuminates on
the DME display to flag the pilot that the DML is
in the HOLD mode,

NAY 2

(N2 Selects DME operation with No, 2 VHF navigation set; enables
channel selection by NAV 2 frequency selector switches.
Brighiness of the labels for this switch is controlled by the
RADIO light dimming rheostar.
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 20

PILOT'S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 20
FOR
GARMIN GNS 430W VHF COMMUNICATION
TRANSCEIVER/VOR/ILS RECEIVER/GPS RECEIVER

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Fhight Manual when the Garmin GNS§ 430W VHE
Communication Transceiver/NVOR/ILS Receiver/Global Positioning System is
installed per the Equipment List. The information contained herein supplements
or supersedes the 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 Pilot®s
Operating Handbook and FAA Approved Airplane Flight Manual,

FAA APPROVED: Q‘M

ALBERT J. MILL
ODA-510620-CF

PIPER AIRCRAFT, INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL:_September 3, 2010
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SECTION 9
SUPPLEMENT 20 PA-44-180, SEMINOLE

SECTION | - GENERAL

The GNS430W System is a fully integrated, panel mounted instrument, which
contams a VHIF Communications Transceiver, a VOR/SLS recciver, and a WAAS
- Enabled Global Positioning System (GPS) Navigation computer. The system
consists of a GPS antenna, GPS/WAAS receiver, VHF VORLOC/GS anténna,
VOR/ALS receiver, VHF COMM antenna and a VHF Communications transceiver.
The primary function of the VHF Communication portion of the equipment is 1o
tacilitate communication with Air Traffic Conwrol. The primary function of the
VOWRJILS Recerver portion of the equipment is to receive and demodulate VOR,
Locahzer, and Ghide Slope signals. The primary function of the GPS/WAAS
portion of the system is 1o acquire signals from the GPS system satellites,
recover orbital data, make range and Doppler measurements, and process this
information in real-time (o obtain the vser’s position, velocity, and time.

Provided the GARMIN GNS 430W's GPS/AWAAS receiver is receiving adeguate
usable signals, it has been demonstrated capable of and has been shown 1o meet
the accuracy specifications for:

* GPS/WAAS T50-Cl46a Class 3 Operation: The Garmin GNS430W uses
GPS and WAAS (within the coverage of a Space-Based Augmentation
aystem complying with ICAQ Annex 10) for enroute, terminal area, non-
precision approach operations (including “GPS" and “RNAV™ approach-
es) and approach procedures with vertical guidance (including “LNAV/
VNAV"™ and “LPV™).

GPES navigation s accomphished vsing the WGS-84 (NAD-83) coordinate
reference datom, GPS navigation data 15 based upon use of only the Global
Positioning System (GPS) operated by the United States of Amenca.
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SECTION 9
FA-44-180, SEMINOLE SUPPLEMENT 20

SECTION 1 - GENERAL {continued)
Class 11 Oceanic, Remote, and other operations

The Garmin 430W has been found 1o comply with the requirements for GPS
primary means of Class I navigation in oceanic and remote airspace when used
in conjunclion with Garmin Prediction Program part pumber 006-A0154-03.
Cleeanie operations are supported when the GNS430W unit annunciates (N,
This provides an alarm limit of four nautical miles and a mask angle of five
degrees. The GNS430W unit also has the ability to predict RAIM availability at
any waypoint in the database if WAAS corrections are expected 1o be absent
or disabled. This does not constitute an operational approval for Oceanic or
Remote area operations. Additional eguipment installations of operational
approvals may be required.

« (ceanic navigation requires an additional approved long range occanic
andfor remote arca navigation system with independent display. sensors,
antenna, and power source.

* Redundant VHF Com and VHEF Nav systems may be required for
other than US 14 CFR Part 91 operations. Check foreign regulation
requirements as applicable.

* Operations approval may be granted for the use of the GNS430W unit
RAIM prediction function in licu of the Prediction Program [or
operators requiring this capabiluy. Refer to your appropriate civil
aviation authonties for these avthorizations,

ISSUED; JULY 12, 1995 REPORT: VB-1616
REVISEL: September 3, 2010 Page 3 of 12, 9-145



SECTION 9
SUPPLEMENT 20 PA-44-180, SEMINOLE

SECTION 2 - LIMITATIONS

Pilot’s Guide

The Garmin 400W Series Pilot's Guide, part number and revision hsted below
(or later revisions), must be immediately avalable for the Mght crew whenever
naviganon 15 predicated on the use of the 400W Series unit.

= Q00W Series Pilot's Guide & Reference PAN 190-00356-00 Rev, B

This AFM supplement does not grant approval for IFR operations o airerall
limited w VER operations. Additional aircralt systems may be required Tor IFR
operational approval.

System Software

The system must utilize the Main and GPS software versions listed below (or
later FAA approved versions for this installation). The software versions are
displayed on the self-test page immediately after trn-on, for approximately 5
seconds, or they can be accessed in the AUX pages,

Subsequent software versions may support different functions, Check the 400W
Series Pilot’s Guide for further information.

Table | - Approved Software Versions

Approved Software Version

Software [tem (or later PAA approved versions)
SW version As disployed on unit
Main SW Version 3.0 3.0
GPS SW Version 3.0 3.0

Mavigation Data Base
The 400W Senes umt database cards listed in the following lable (or later FAA
approved versions for this installation) must be installed,
= IFR enroute and terminal navigation is prohibited unless the pilot
verifies the currency of the database or verties each selected waypoint
lor securacy by reference to current approved data,

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 2 - LIMITATIONS {(continued)

Mavigation Data Base (continued)

« GPS instrument approaches using the GNS430W are prohibited, unless
the GNS430W's approach data 1s verified by the pilot or crew to be
current. Instrument approaches must be accomphshed i accordance
with an approved istrument approach procedure that 15 loaded from the
GNS430W"s database,

o [nstallations with dual 430W units will enly crosshll between those
units when they contain the same database cycle: Updating of each
database must be accomplished on the ground prior to flight.

Table 2 - Approved Navigation Database Cards

Part Mumber Description

010- 10546-00 Dyata Card, WAAS, IFR, World Wide

010-10546-01 Data Card, WAAS, IFR, Americas

010-10546-02 Data Card, WAAS, [FR, International
ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 2 - LIMITATIONS (continued)

Terrain Data Base

The GNS430W supports Terrain and requires a Terrain database card to be
installed in order for the feature 1o operate. The whle below lists compatible

database cards for the GNS430W. Each of the database cards comtains the
following data:

»  The Terrmin Database has an area of coverage from Nerth 757 Labede 1o
South 60" Latitude i all longiudes.,

* The Awport Terrain Database has an area of coverage thal includes the
United States, Cananda, Mexico, Latin America, and South Amenca.

= The Obstacle Database has an area of coverage that mcludes the Unmited
States, and 15 updated as frequently as every 56 days.

NOTE
The aren of covernge may be modified as additional
terran data sources become available.

Tahle 3 - Appmwz-.l Terrain Database Cards

Part Number Description

010-10201-20 Data Card, TAWS / Terrmin, 128MB

010-10201-21 Data Card, TAWS / Terrain, 256MB
Navigation

No navigation is authorized north of 397 (degrees) north lattude or south of 89
{degrees) south lanude.

REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 2 - LIMITATIONS (continued)

Approaches

« During GPS approaches, the pilot must verify the 400W Series unit 15
operating in the approach mode. (LNAV, LNAVHV, LIVNAV, or LPV.)

= When conducting approaches referenced 1o true North, the heading selection
on the AUX pages must be adjusted 1o TRUE,

* Accomplishment of an ILS, LOC, LOC-BC, LDA, SDF, MLS, VOR
approach, or any other type of approach not approved for GPS overlay, is not
authonzed with GPS navigation guidance.

*  Use of the GNS430W VOR/LOC/GS recerver to fly approaches not approved
for GPS requires VOR/LOCIGS navigation data o be present on the external
indicator (1.e. proper CDI source selection).

Autopilot Coupling

IFR installations of the GNS430W allows the operator to fly all phases of Might
based on the navigation information presented o the pilot.

Terrmin Display

Terrain relers 1o the display of terrain information. Filols are NOT authorized 10
deviate from their current ATC clearance o comply with terramfobstlacte alerts.
Terrain umit alerts are advisory only and are nol equivalent 1o warnings provided
by a Terram Awareness and Warning System (TAWS). Navigation musl nol be
predicated upon the use of the terram display.

The terrain display 15 intended to serve as a situational awareness tool only. By
itself, it may not provide either the accuracy or the fidelity on which to base
decisions and plan mancuvers o avoid terrain or obstacles.

VNAY

VNAY information may be utilized for advisory information only. Use of VNAY
mformation for instrument Approach Procedures does not guarantee Step-Down
Fix altitude protection, or armival at minimums in a normal position o land.

ISSUED: JLULY 12, 1995 REPORT: VB-1616
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SECTION 13 - EMERGENCY PROCEDURES
Emergency Procedures
No change.

Abnormal Procedures

» If the Garmin GNS430W GPS navigation information is not available, or is
invalidd, wtilize other remaining operatiomal navigation equipment installed
in the airplane as appropriate. 11 the 430W loses GPS position and reverts o
Dead Reckoning mode (indicated by the annunciation of *DR" in the lower
left of the display), the moving map will continue to be displayed. Aarcralt
position will be based upon the last valid GPS position and estimated by Dead
Reckoning methods, Changes in airspeed or winds aloft can affect the
estimated position substantially. Dead Reckoning is only available in Enroute
mede; Terminal and Approach mades do not support DR

* If a "Loss of Integrity™ (INTEG) message 15 displayed during:
* Enrpute/Terminal: comtinue 1o navigate using GPS equipment and

perindically cross-check the GPS guidance 1o other approved means
of navigalion.

« GPS Approach; GPS approaches are not authonzed vnder INTEG -
Execute missed approach or revert to alternate navigation,

= During a GPS LPV precision approach or GPS LNAV/VNAV approach,
the 430W will downgrade the approach if the Horizontal or Vertical
alarm limits are exceeded. This will cause the vertical guidance 1o flag
as unavailable. The procedure may be continved using the LNAV only
minimums.

= During any GPS approach in which precision and non-precision alarm
limits are exceeded, the 430W will (ag the lateral guidance and generate o
system message “ABORT APPROACH loss of navigation”, ITmmediaely
upon viewing the message the unit will revert to Terminal alarm limits,
IT the positton integrity is within these limits, lateral guidance will be
restored and the GPS may be used to execute the missed approach,
otherwise alternate means of navigation should be utilized.

REPORT: VB-1616 ISSUED:; JULY 12, 1995
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SECTION 4 - NORMAL PROCEDURES

Refer to the 400W Series unit Pilot's Guide defined in Section 2 - Limitations
of this supplement for normal operating procedures. This includes all GPS
operations, VHF COM and NAV information,

Although intuitive and user friendly, the GNS430W requires a reasonable degree
of familiarity o prevent operations withoul becoming too engrossed ot the
ecapense of basic imstrument fyimng in IMC and basie see-and-aviond i VMC.
Pilot worklomd will be higher for pilots with limited familianity in using the unit
i an IFR environment, particularly without the autopilot engaged. Garmin
provides excellent training tools with the Pilot's Guide and PC based simulator.
Pilois should take full advanmtage of these training wols o enhance system
familiarization. Use of an amopilon is strongly encouraged when using the
GNS430W in IMC conditions.

Approaches with Vertical Guidance

The GNS430W supports three types of GPS approaches with vertical guidance:
LPV approaches, LNAV/IVNAV (annunciated as LIVNAV) approaches, and
LNAV approaches with advisory vertical guidance (annunciated as LNAV+V),
For LNAVY approaches with advisory vertical guidance, the 400W Senes will
annunciate LNAV+V indicating vertical guidance is available. LNAY minimums
will be controlling 1in this case.

NOTE
If flying an LPV or LNAV/VNAV approach, be
prepared 1o fly the LNAV only approach prior to
reaching the fimal approach fix (FAF), If the GPS
integrity 15 not within verucal approach himats, the
system will flag the vertical guidance. This may be
annunciated by a downgrade to LNAY message.

For addiional information on appreaches with vertical gmidance, refer to the
A00W Series unit Prlot"s Guide.

ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 4 - NORMAL PROCEDURES (continued)
Autopilon Operation

The Garmin 400W Series may be coupled to the STEC 553X Autopilot when
operating as prescribed in the LIMITATIONS section of this supplement, For
lateral guidance, the STEC 55X Auviopilot may uiilize GP35S or GPS Roll Steering
in hiew of the analog deviation informaton. For autoptlot operatonal instructions,
reler o the FAA approved Flight Manual or Flight Manual Supplement for the
autopilot,

Coupling the Autopilot dunng Approaches

The Garmin GNS430W supports analog and digital (GPSS) control interfaces
o the STEC 55X Autopilot. The STEC 35X may use digital GPS roll steer
ing commands (GPS3) during GPS enrouvte, terminal, and LNAY approach
operations only, When switching between GPS and VLOC, the pilot should
be aware that the autopilot will need o be re-engaged in GPSS or NAV/APR,
depending on the CDI nav source last selected or the type of approach desired.
Autopilot couphing to GPS vertical guidance reguires that the avtopilot be
engaged in ananalog APR mode identical to coupling to an ILS. To capture the
vertical guidance, the pilot may engage the autopilot in APR mode at any
time when the GPS Glide Slope (V) becomes valid (displayed without s
FLAG).
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SECTION 4 - NORMAL PROCEDURES (continued)
WIDE Prediction Program

The Garmin WAAS Fault Detection and Exclusion (WFDE) Prediction Program
1s required for Remole/Oceanie operations,

The Prediction Program should be used in conjunction with the Garmin
A00W/S00W  Simulator, After entering the imtended route of flight in the
Simulator fight plan, the pilot selects the FDE Prediction Program under the
Options menu of the Simulator program.

For detailed miormation, refer to the WEFDE Prediction Program instructions
(190-00643-01). The availability of FIE is only required for Oceanic or Remote
operatons.

SECTION 5 - PERFORMANCE
No change.

SECTION 6 - WEIGHT AND BALANCE
Mo change,

SECTION 7 - DESCRIPTION AND OPERATION

See Garmin 400W Series unit Pilot's Guide for a complete description of the
400W Series unil.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 21
FOR
GARMIN G500 PRIMARY FLIGHT AND
MULTIFUNCTION DISPLAY SYSTEM

(Only Applicable to aircraft S/N’s 4496291 thru
4496297, 4496306 thru 4496317, and 4496320
thru 4496324 with Garmin G500 installed.)

The FAA approved operational supplement for the Garmin G500 PFD/
MED System, installed in accordance with STC SA02015SE-D, is required
for operation of this system. Garmin will be responsible to supply and revise
the operational supplement. It is permitted to include the Garmin G500 PFD/
MED supplement in this location of the Pilot’s Operating Handbook unless
otherwise stated by Garmin. The information contained in the Garmin G500
PFD/MFD supplement may supersede or supplement the information in
the basic Pilot's Operating Handbook and FAA Approved Airplane Flight
Manual with respect to the operation of the Garmin G500 PFD/MFD System.
For limitations, procedures and performance information not contained in
the Garmin supplement, consult the basic Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 22
FOR
MID-CONTINENT 4300-4XX SERIES
ELECTRIC ATTITUDE INDICATOR

This supplement must be attached to the Pilot’s Operating Handbook and
FAA Approved Airplane Flight Manual when the optional Mid-Continent
4300-4XX Scrics Electric Attitude Indicator 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 arcas listed hercin. For limitations. procedures and performance
information not contained in this supplement, consult the Pilot’s Operating
Handbook and FAA Approved Airplane Flight Manual.

FAA APPROVED:
Wayne E. Gaulzetti
ODA-510620-CE
PIPER AIRCRAFT, INC.
VERO BEACH, FILLORIDA

DATE OF APPROVAL: __August 14, 2012

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: OCTOBER 18, 2012 1of4, 9-157



SECTION 9
SUPPLEMENT 22 PA-44-180, SEMINOLE

SECTION 1 - GENERAL

This supplement supplics information necessary for the operation of the
airplane when the optional Mid-Continent model 4300-XXX Electric Attitude
Indicator is installed in accordance with FAA Approved Piper data. For
additional information refer to the Mid-Continent Instruments PilotU’s Guide,
manual number 9015834, revision NR, or later revision.

SECTION 2 - LIMITATIONS

1. The emergency battery must be checked for proper operation prior to
flight.

Should the RED TEST annunciator illuminate any time during the sclf
test, this is an indication that the battery pack 1s in need of charging, or
possible replacement. Flight in Instrument Mecteorological Conditions
(IMC) 1s prohibited.

3. Internal battery should be used for emergency use only.

E‘Q

SECTION 3 - EMERGENCY PROCEDURES

Loss of Aircraft Electrical System
Sindby {STEY) POWEY BUMBR . comsmsmimmsnimssassinnsibssssmmise SELECT

CAUTION
The STBY PWR annunciator will rapidly flash
for approximately one minute when aircraft power
is lost. STBY PWR must be selected, otherwise
the gyro will auto shutdown after approximately
onc minute.

Maintain attitude control using standby gyro.
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SECTION 4 - NORMAL PROCEDURES
Preflight Check

1. Apply aircraft power and allow the gyro to spin up for approximately 2
minutes.

2. Press and hold the STBY PWR button.

3. Verify that after several seconds the amber LED has started to flash.
This indicates that the unit has latched into the Battery Test Mode. At
this time the STBY PWR button can be released.

4. Verify that a green annunciator is illuminated under the word TEST.

Visually monitor the test lights until the amber LED stops flashing,

signaling the end of the tcst.

L

NOTE

A green annunciator throughout the test indicates
the standby battery is sufficiently charged and should
be able to function under normal opecration. The
presence of a red annunciator at any time during the
test is an indication the standby battery is in need of
charging, or possibly replacement.

NOTE

The Standby Attitude Indicator will operate for
approximately one hour with the internal battery,
depending on battery condition at the time of power
failure.

SECTION 5 - PERFORMANCE

No change.

SECTION 6 - WEIGHT AND BALANCE

Factory installed optional equipment is included in the weight and balance
data in Section 6 of the Airplane Flight Manual.
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SECTION 7 - DESCRIPTION AND OPERATION

The Model 4300-4XX Electric Attitude Indicator incorporates a moving
display that simulates the earth’s horizon and provides the pilot with a real time
visual indication of the aircraft pitch and roll attitude relative to the indicator
symbolic airplane.

The 4300-4XX Electric Attitude Indicator offers the feature of a sclf-
contained standby power source.

Anytime aircraft power is absent, sclecting the STBY PWR button will put
the unit into the standby power mode.

A warning circuit monitors the clectrical voltage used to power the gyro.
When the indicator is turned “OFF”, or after the internal battery 1s discharged,
the gyro warning flag comes into view.
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PILOT’S OPERATING HANDBOOK
AND
FAA APPROVED AIRPLANE FLIGHT MANUAL

SUPPLEMENT NO. 23
FOR
GARMIN G500 PRIMARY FLIGHT AND
MULTIFUNCTION DISPLAY SYSTEM

(Only Applicable to aircraft S/N’s 4496325 thru
4496330 and 4496332 and Up, with Garmin G500 installed.))

This supplement must be attached to the Pilot’s Operating Handbook
and FAA Approved Airplane Flight Manual when the Garmin G500 PFD/
MFD System is installed. The information contained herein, supplements or
supersedes the information in the basic Pilot’s Operating Handbook and FAA
Approved Airplanc Flight Manual only in those areas listed. For limitations,
procedures and performance information not contained in this supplement,
consult the basic Pilot’s Operating Handbook and FAA Approved Airplanc
Flight Manual.

FAA APPROVED:
Wayne E. Gaulzetti
ODA-510620-CE
PIPER AIRCRAFT. INC.
VERO BEACH, FLORIDA

DATE OF APPROVAL: October 18,2012
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SECTION 1 - GENERAL
1.1 Garmin G500 Primary Flight / Multi-Function Display System

The G500 PFD/MFEFD System consists of a Primary Flight Display (PFD)
and Multi-Function Display (MFD) housed in a single Garmin Display Unit
(GDU), plus an Air Data Computer (ADC) and Attitude and Heading Reference
System (AHRS). The G500 interfaces with other installed systems in the aircraft.
including Garmin GPS/SBAS navigators, Garmin SL30 VHF navigators,
Garmin GDL 69 data link radios, Garmin GSR 56 Iridum transceivers. and
various weather radars, audio panels, video sources, radar altimeters, traffic
systems and ADF navigators.

The primary function of the PFD is to provide attitude, heading, air data and
navigation information (from GNS units) to the pilot. The primary function of
the MED is to provide mapping, terrain, and (light plan information.

The standby instruments (altimeter, airspeed, attitude, and magnetic
compass) are completely independent from the PED and will continue to operate
in the event the PED is not usable. These standby instruments should be included
in the pilot’s normal instrument scan and may be referenced if the PFD data is in
question. A second G500 system installed on the co-pilot’s side does not require
additional standby instruments.

1.2 System Power Sources

The G500 system depends on clectrical power to maintain proper operation.
The Garmin Display Unit (GDU), Atitude and Heading Reference System
(AHRS), and Air Data Computer (ADC) should be directly tied to the aircraft’s
main or esscential bus and cnergized when the aircraft master switch is turned on.
Other systems, like the navigation equipment, weather datalink, autopilot and
Adapter (GAD) arc typically located on the avionics bus and may not be operable
during engine start.

The major components of the G500 are circuit breaker protected with
rescttable type breakers available to the pilot. These breakers are located at the
main or essential bus circuit breaker panel and labeled as follows:

1. PED - Garmin Display Unit (PFD/MFD), GDU 620
2. AHRS - Attitude and Heading Reference System, GRS 77
3. ADC - Air Data Computer, GDC 74A
4. GAD - Garmin Adapter, GAD 43 (optional)
REPORT: VB-1616 ISSUED: JULY 12, 1995
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SECTION 1 - GENERAL (continued)
1.2 System Power Sources (continued)
NOTE

In dual installations the pilot side equipment is
suffixed with a “1"" and the copilot side equipment is
suffixed with a “27: Example: PFD 2.

1.3 Navigation Sources

The G500 requires at least one Garmin GPS/SBAS navigation unit to ensure
the integrity of the Attitude and Heading Refcrence System. The AHRS will still
operate in a reversionary mode if the GPS fails, and the PFD attitude display will
still be presented, sec Paragraph 2.8. The G500 HSI can be selected to display
course deviaton information from up to four independent sources: two GPS,
and two VHF NAV. In addition, the HSI can display two simultaneous bearing
pointers sourced from GPS, VHF NAV, or ADF.

1.4 Synthetic Vision Technology

SVT uses an internal terrain database and GPS location to present the pilot
with asynthetic view of the terrain in front of the aircraft. The purpose of the
SVT system is to assist the pilot in maintaining situational awarencss with regard
to the terrain and traffic surrounding the aircraft. A typical SVT display is shown
below:
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SECTION 1 - GENERAL (continued)
1.4 Synthetic Vision Technology (continued)

SVT provides additional features on the G500 primary flight display (PFD)
which display the following information:

Synthetic Terrain; an artificial, database derived, three dimensional view
of the tcrrain ahead of the aircralt within a field of view ol approximatcly
25 degrees left and 25 degrees right of the aircraft heading.

Obstacles; obstacles such as towers, including buildings over 200 AGL that
are within the depicted synthetic terrain field of view.

Flight Path Marker (FPM); an indication of the current lateral and vertical
path of the aircraft. The FPM is always displayed when synthetic terrain is
selected for display.

Traffic; a display on the PFD indicating the position of other atrcraft
detected by a traffic system interfaced to the G500 system.

Horizon Line; a white line indicating the true horizon 1s always displayed
on the SVT display.

Horizon Heading; a pilot selectable display of heading marks displayed
just above the horizon line on the PED.

Airport Signs; pilot sclectable “signposts” displayed on the synthetic
terrain display indicating the position of nearby airports that are in the G500
database.

Runway Highlight; a highlighted presentation of the location and orientation
of the runway(s) at the destination airport.

The synthetic terrain depiction displays an arca approximating the view
from the pilot’s eye position when looking directly ahead out the windshield in
[ront of the pilot. Terrain features outside this field of view are not shown on
the display. The synthetic terrain display is intended to aid the pilot awarencss
of the terrain and obstacles in front of the airplane. It may not provide cither
the accuracy or fidelity, or both, on which to solely base decisions and plan
maneuvers 1o avoid terrain or obstacles. The synthetic vision elements are not
intended 1o be used for primary aircraft control in place of the primary flight
instruments.
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SECTION 1 - GENERAL (continued)
1.5 Autopilot Interface

The G500 may be interfaced to an optional autopilot. The G500 typically
provides course and heading datum to the autopilot based on the data selected for
display on the HSI. For multiple GPS/NAV systems, the G500 acts as a selection
hub for the autopilot’s NAV mode, and the G500 may also provide GPS Steering
data. Some autopilots may provide Flight Director capabilities which can be
displayed on the G500 Attitude Indicator as a Single Cue Flight Dircctor.

1.6 Audio Panel

The GSO00 PFD/MFED system should be interfaced into the aircraft audio
panel to provide aural altering generated by the G500.

1.7 Traffic and Weather Systems

The G500 PFD/MFD system supports TIS traffic via the Garmin GTX
Series Mode-S Transponders. The system also supports TAS/TCAS/TIS traffic
from various active traffic awareness systems. The information from these
systems is available and controllable on th¢ MFED.

The G500 PFD/MFD system supports XM datalink weather via the Garmin
GDL69 and GDL69A receivers. If an optional XM datalink receiver is installed,
the pilot will be able to access graphical and text weather products on the MFD
and control the audio entertainment data from the MFD while listening via an
appropriately installed audio panel.

Datalink weather is also available via the Garmin GSR 56 Iridium
Transceiver. The control and display of Iridium satellite weather on the MFD is
similar to XM weather.

Control and display of various airborne weather radars is optionally
available on the MFD. The G500 supports Garmin GWX wcather radar, as well
as certain 3rd- party wcather radars.
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SECTION 1 - GENERAL (continued)
1.8 Video sources

The G500 Avionics Display System can display images from up to 2 video
inputs. Video images arc displayed on the MFED. The G500 does not provide a
means to control the video source; however the digital images from the video
source can be adjusted using the G500.

1.9 Radar Altimeter

The G500 supports the display of radar altitude on the PED from supported
radar altimeters.

1.10 High Speed Data Bus Interface

Some Garmin cquipment connected to the G500 system utilizes the High
Speed Data Bus (HSDB) interface. HSDB is similar to an Ethernet bus and
provides a high-speed interface between Garmin avionics. Like Ethernet, data
between two units may be passed through intermediate “hub’ units. Interfaced
cquipment that uses HSDB includes the GTN 6XX/7XX navigators. GDL 69
datalink receiver, GWX 68, and GTS 8XX traflic systems.

The HSDB interfaces are installed so that maximum data path redundancy
1s achieved. However, depending on the number of HSDB units installed, fatlure
of onc HSDB unit may result in loss of data on the G500 from “downstrcam”
HSDB units. Any loss of data will be annunciated on the G500.
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SECTION 1 - GENERAL (continued)
1.11 Single G500 Operational Block Diagram
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SECTION 1 - GENERAL (continued)

1.12 Dual G500 Operational Block Diagram
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SECTION 9

PA-44-180, SEMINOLE SUPPLEMENT 23

SECTION 1 - GENERAL (continued)
1.13 Definitions

The following terminology is used within this document:

ADC: Air Data Computer
ADF: Automatic Direction Finder
AHRS: Auitude & Hceading Reference System
AUX: Auxiliary
BARO: Barometric Pressure
BRG: Bearing
CDI: Course Deviation Indicator
CRS: Course
FD: Flight Director
FPM: Flight Path Marker
GDU: Garmin Display Unit
GPS: Global Positioning System
GPSS:  GPS Roll Steering
HDG: Heading
HSI: Horizontal Situation Indicator
IFR: Instrument Flight Rules
IMC: Instrument Meteorological Conditions
LOI: Loss ol Integrity
MFD: Multi Function Display
PFD: Primary Flight Display
SBAS:  Spacc-bascd Augmentation System
SD: Sccure Digital
SVT: Synthetic Vision Technology
TAS: Traffic Awareness System
TAWS: Terrain Awarencss and Warning System (a TSO-C151b function)
TCAS:  Traffic Collision and Avoidance System
TIS: Traffic Information Service
VFR: Visual Flight Rules
VMC:  Visual Meteorological Conditions
V/S: Vertical Speed
ISSUED: JULY 12, 1995 REPORT: VB-1616
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SECTION 3 - EMERGENCY PROCEDURES (continued)
3.2 Abnormal Procedures (continued)

5. If GPS position information from the selected GPS/SBAS navigator
is not valid due to an inability to track GPS, the own-ship icon on the
MFD is removed and “NO GPS POSITION” text is overlaid on the
MFED moving map. The system will annunciate a loss of integrity.
“LOT" on the HSI. The LOI annunciation will be colored yellow and
the HSI needle will flag. The pilot should sclect an alternate navigation
source (via CDI key or I-2 key). Pressing the CDI soft key will change
the HSI navigation source. If GPS navigation is subsequently restored,
the MFD moving map will display the own-ship 1con, and the HSI
navigation source may be selected to GPS; at that time the “LOI”
annunciation will be removed.

3.3 Abnormal Indications

3.3.1 Heading Failure

A magnetometer failure is indicated by a HDG with ared X over it just 1o the
left of the heading display. If the GDU 620 1s still receiving valid GPS ground
track from a GPS/SBAS navigator, the heading will be replaced with GPS
ground track in magenta. The aircraft can be {lown by reference to GPS ground
track instead of heading. In this case, the autopilot will continue 1o operate in
HDG or NAV modes, but the heading and course deviations being sent to the
autopilot will be based on GPS ground track instead of magnetic heading.

A complete Heading Failurc (magnetometer and GPS ground track failure)
is indicated by the digital heading presentation being replaced with a red X and
the compass rose digits being removed. The course pointer will indicate straight
up and operatc much like a traditional CDI with the Omni-Bearing Selector
being adjusted by the PFD knob sct to CRS. Under this condition. the pilot must
use an alternate source of heading such as the standby compass.
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SECTION 2 - LIMITATIONS (continued)
2.4 Database Cards (continued)

The upper Secure Digital (SD) data card slot is typically vacant as it is used
for softwarc maintcnance and navigational database updates. The lower data card
slot should contain a data card with the system’s terrain / obstacle information
and optional data including Safe Taxi, FliteCharts and ChartVicw clectronic
charts.

CAUTION

When interfaced with a GSR56 Iridium transceiver
only onc SD card may be present in the GDU620
and 1t must be in the lower slot.

The terrain databases are updated periodically and have no expiration date.
Coverage of the terrain database is between North 75° latitude and South 60°
latitude in all longitudes. Coverage of the airport terrain databasc 1s worldwide.

The obstacle database contains data for obstacles, such as towers, that
posc a potential hazard to aircraft. Obstacles 200 feet and higher are included
in the obstacle databasc. It 1s very important to note that not all obstacles arc
nccessarily charted and therefore may not be contained in the obstacle database.
Covcrage of the obstacle database includes the United States and Europe. This
database 1s updated on a 56-day cycle.

The Garmin SafeTaxi database contains detailed airport diagrams for
sclected airports. These diagrams aid in following ground control instructions
by accurately displaying the aircraft position on the map in relation to taxiways,
ramps, runways, terminals, and scrvices. This database is updated on a 56-day
cycle.

The Garmin FliteCharts database contains procedure charts for the coverage
arca purchased. This database is updated on a 28-day cycle. If not updated within
180 days of the expiration date, FliteCharts will no longer function.

The Jeppesen ChartView clectronic charts database contains procedure
charts for the coverage area purchased. An own-ship position icon will be
displayed on these charts. This database 1s updated on a 14-day cycle. If not
updated within 70 days of the expiration date, ChartView will no longer function.
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SECTION 2 - LIMITATIONS (continued)
2.4 Database Cards (continued)

The airport directory database contains detailed information on landing
facilities, such as operating hours, services available, and transportation/lodging

resources. Airport directory information may be available from multiple sources
and covcrage areas. This database 1s updated on a 56-day cycle.

2.5 AHRS Operational Area

The AHRS used in the G500 is limited in its operational area: IFR
Operations are prohibited north of 72 N and south of 70 S latitudes. In addition,
IFR operations are prohibited in the following four regions:

1) North of 65° North latiude between longitude 75° W and 120° W
2) North of 70° North latitude between longitude 70° W and 128° W
3) North of 70° North latitude between longitude 85° E and 114° E

4) South of 55? South latitude between longitude 120° E and 165° E

Loss of the G500 heading and attitude may occur near the poles, but this will
not affect the GPS track or standby attitude indicator

2.6 Magnetic Variation Operational Area

IFR operations arc prohibited in areas where the magnetic variation 1s
greater than 99.9 degrees East or West.

2.7 Navigation Angle

The GDU 620 Navigation Angle can be set to cither True or Magnetic on the
AUX page. The Navigation Angle defines whether the GDU 620 headings are
referenced to True or Magnetic North. The Navigation Angle set in the GDU 620
must match that which is set on all GPS/SBAS navigators interfaced to the unit.
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SECTION 2 - LIMITATIONS (continued)
2.8 AHRS Normal Operating Mode

The Attitude and Heading Reference System integrity monitoring fcatures
require the availability of GPS and Air Data. Although the attitude will remain
valid if one of these systems becomes inoperative, [FR flight i1s not authorized
unless both integrity systems arc fully operational. The G500 monitors these
integrity systems automatically and will alert the pilot when the AHRS is not
receiving GPS or Air Data. Note: In dual GPS installations, only one GPS needs
to be available for IFR use.

2.9 Airspeed Limitations and Indicator Markings

The original type design approved airspeed limitations remain in effect. The
airspeed limitations imposed by thc AFM/POH. standby airspeed indicator and/
or airspeed limitation placards must be observed.

The G500 airspeed tape displays red/white striping to indicate the maximum
allowable airspeed (VNE/VMO/MMO). This maximum allowable airspeed
display is configured to indicate the appropriate maximum allowable airspeed for
the airplane, including variations for altitude or Mach numbcr.

The G500 airspeed tape displays a red low-speed awareness band at the
lower range of the airspeed tape. This low-speed awareness band is configured
to a fixed value. It does not indicate an actual or calculated stall speed and does
not adjust with variations in aircraft weight or other factors.

All other G500 airspeed tape indications are configured to indicate the
original type design limitations. The G500 airspeed tape does not adjust thesc
additional markings (including VNO, landing gear, or flap speed limitations) for
variations with aircraft weight, altitude, or other factors.

2.10 Aerobatic Maneuvers

Conducting acrobatic maneuvers may cause the attitude information
displayed on the G500 to be incorrect or temporarily removed trom the display.
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SECTION 2 - LIMITATIONS (continued)
2.11 Standby Attitude Gyro

A standby attitude indicator is required for IFR operations. The Standby
Altitude Gyro may operate via the aircraft vacuum system or the aircraft
electrical system with a dedicated emergency battery specific to the electric gyro.
The electric attitude gyro battery capacily may vary considerably depending on
temperature, charge status, and battery life condition. Low temperatures below
32°F will temporarily degrade battery capacity. Internal chemistry will slowly
degrade battery capacity over scveral years ol operation even when correctly
maintained. A poorly maintained battery will suffer accelcrated degradation.
Extended storage in a discharged state and over-charging will permanently
damage the battery. Complete charging is required to bring the battery up to full
capacity if it has been unused for more than four months or partially discharged.

2.12 Course Pointer Auto Slewing

The G500 HSI will auto slew, i.e. automatically rotate the GPS course
pointer to the desired course defined by each GPS leg. The system will also auto
slew the VHF NAV course pointer when the CDI transitions to a LOC setting if
an ILS, LOC, LOC BC, LDA, or SDF approach is activated in the GPS/SBAS
navigator.

The VHF NAV (green) course pointer will only auto slew if the approach
is active in the navigator, the LOC frequency is loaded in the active NAV
frequency, and then the HSI source is changed to the corresponding VHF NAV
for the approach. Back Course approaches will auto slew to the reciprocal course.

The system is not capable of automatically setting the inbound VHF NAV
course pointer if an approach is not active in the GNS Navigation System.

The pilot should always double check the inbound course pointer prior to
initiating any transition on any VHF NAV approach. Auto slewing the VHF
NAV course pointer to the correct selected course 1s a database dependent
function.
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SECTION 2 - LIMITATIONS (continued)
2.13 Synthetic Vision Technology

The use of the synthetic vision display clements alone for aircraft control
without reference to the G500 primary flight instruments or the aircraft standby
instruments 1s prohibited.

The use of the synthetic vision display alone for navigation, or obstacle,
terrain, or traffic avoidance 1s prohibited.

2.14 Autopilot Interface

The G500 is not capable of controlling autopilot mode sclection or displaying
the autopilot selected mode, except for GPS Steering mode when emulating Roll
Stecring via the autopilot heading mode, sce Paragraph 4.6. Refer to the autopilot
operators manual or Airplane Flight Manual Supplement for proper operation of
the installed autopilot system.

The G500 acts as a navigation source swiiching hub to an interfaced
autopilot when multiple navigation sources are available. The autopilot will
follow navigation deviations from the selected course which is displayed on the
G500 HSIL

Some autoptlots may have navigation source sclection integral to their
system: this featurc is overridden by the G500 navigation source sclection
described herein. Changing the navigation sources displayed on the HSI (by
pressing the CDI button or the 1-2 button) may result in some autopilots
disconnecting or entering a wings level mode.

The G500 altitude alcrter may be used as an altitude pre-selector for some
autopilot installations. The autopilot will not couple to the pre-selected altitude
if not properly configured or supported by the installation. Refer to the autopilot
operators manual or Airplane Flight Manual Supplement for the proper operation
of that system.

In order to capture the vertical glidepath for LPV or LNAV/VNAV
instrument approaches, the autopilot must be in an analog mode and APR mode
selected on the autopilot. The autopilot will not track the vertical glidepath
in GPS Roll Steering mode. Not all autopilot systems are approved for GPS
vertical coupling; therefore consult the AFMS for the GPS/SBAS system and
the Autopilot installed.
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SECTION 2 - LIMITATIONS (continued)
2.15 Terrain Proximity Function

The G500 terrain configuration is indicated on the dedicated terrain page
of the MAP group. “TERRAIN PROXIMITY” will be displayed as the page
title if this function is configured. The G500 terrain and obstacle information
appears on the MFD display as red and yellow tiles or towers, and is depicted for
advisory only. Aircraft maneuvers and navigation must not be predicated upon
the use of the terrain display. Terrain unit alerts arc advisory only and are not
equivalent to warnings provided by TAWS,

2.16 TAWS Annunciations on the PFD

The G500 can display TAWS (Terrain Awareness and Warning System)
annunciations on the PFD if the G500 is interfaced to a Garmin navigator with
integrated TAWS. The required TAWS annunciations appear in the upper right
of the PFD. These annunciations include PULL UP (red), TERRAIN (yellow),
TERR N/A (white), TERR INHB (white). These annunciations are not relative
to the terrain displayed on the MFD or the yellow/red terrain shading of the
Synthetic Vision displayed on the PFED of the G500 system. Refer to the Garmin
navigator Airplane Flight Manual Supplement for proper pilot action and
information on these alerts.

TAWS alerts on the PFD of the G500 System are only displayed from GNS
system | and are displayed regardless of the system 1-2 sctting, which drives all
other PFD and MFD data used by the G500.

2.17 Datalinked Weather Display (XM or GFDS weather)

Datalink weather data is provided by an optional GDL 69 (XM) or GSR 56
(GFDS) interface. The weather information display on the MFD of the G500
is limited to supplemental usc only and may not be used in lieu of an official
weather data source. Use of the datalink weather display for hazardous weather
(e.g thunderstorm) penctration is prohibited. The datalink weather display is
intended for use as an aid to situational awarencss only.
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SECTION 2 - LIMITATIONS (continued)
2.18 Traffic Display

Traffic may be displayed on the G500 System when connccted to an
approved optional TCAS, TAS. or TIS traffic device. These systems are capable
of providing traffic monitoring and alerting to the pilot. Traffic shown on the
display may or may not have traffic alerting available. The display of traffic is
an aid to visual acquisition and may not be utilized for aircraft mancuvering.

2.19 Active Weather RADAR

RADAR is broadcasting energy while in Weather or Ground mapping
modes. If the G500 system is configured to control an airborne weather radar
unit, observe all safety precautions, including:

Do not operate in the vicinity of refucling operations.

Do not operate while personncl are in the vicinity (approximatcly 20 feet)
of the radar sweep area.

WARNING
If a radar system is installed, it generates microwave
radiation and improper use, or exposure, may cause serious
bodily injury.

DO NOT OPERATE THE RADAR EQUIPMENT UNTIL
YOU HAVE READ AND CAREFULLY FOLLOWED
THE SAFETY PRECAUTIONS AND INSTRUCTIONS in
the USER MANUAL
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SECTION 2 - LIMITATIONS (continued)
2.20 Kinds of Operations

Unless placarded as limited to VFR only opecrations, G500 cquipment
installed n an appropriately certified aircraft 1s approved for Day and Night /
VFR and IFR operations in accordance with 14 Code of Federal Regulations Part
91, Part 121, and Part 135 when appropriately maintained.

The table below lists the minimum (ully functional G500 System Elements*#
required for IFR flight operations:

Equipment Number VER | IFR
installed
Primary/Multi Flight Display | or2 la* 1
Garmin GPS/SBAS Navigator | or2 - |
Attitude / Heading Unit (AHRS) | or2 - 1
Air data computer (ADC) |1 or2 la* 1
Magnetometer (GMU) l or2 - I
Standby Attitude Indicator 1 - I
Standby Airspeed Indicator 1 b I
Standby Altimeter I 1b 1
Magnetic Compass I I I

* For VER operations under 14 CFR Part 91, the aircraft must have one source
of altitude and airspeed information. This may be from either the PFD or the
standby instruments. (1.¢. all “l1a” items or all “1b” items from the table above)

#% For IFR flight a fully functional G500 systemn should not generate system
alerts, which indicate faults within the system or any interfaced equipment.
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SECTION 3 - EMERGENCY PROCEDURES

3.1 Emergency Procedures

No change.

3.2 Abnormal Procedures

These procedures supersede those presented as markings or placards, or
documented in the aircraft’'s FAA approved Airplane Flight Manual as a result of
the installation of the G500 PFD/MFED system. All other emergency procedures
remain in effect.

[R¥]

If primary flight information (Attitude, Heading, Altitude or Airspecd)
on the PFD is not available or appears invahd, utilize the standby
instruments installed around and adjacent to the G500, as required.

The Attitude, Heading and Refcrence System (AHRS) requires at lcast
one GPS or air data input to function properly. In the unlikely cvent
that GPS data and air data is not received by the AHRS, the system will
subsequently lose attitude and heading and the pilot will be required
to use the standby instrumentation. In this instance, the PFD will not
provide Attitude, Heading, Altitude, or Airspeed information.

If navigation information on the PFD/MFD (HSI, RMI, WPT bearing
and distance information, or Moving Map Data) is not available or
appears invalid, select an alternate data source (via CDI key or 1-2 key)
or utilize the data directly from the navigation cquipment as required.

The synthetic vision display of terrain uses scveral data sources to
correctly display terrain (GPS, terrain database, attitude information,
etc.). Il any of these data sources become unreliable or unavailable, the
display of synthetic terrain will automatically revert to the non-SVT
PFD display of blue over brown. Additionally, if during the coursc
of normal opecrations there 1s any discrepancy between actual terrain
around the aircraft and terrain shown on the SVT display. the display of
synthetic vision should be manually turned off using the procedure in
scction 4.5 of this flight manual supplement.
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SECTION 3 - EMERGENCY PROCEDURES (continued)
3.2 Abnormal Procedures (continued)

5. If GPS position information from the selected GPS/SBAS navigator
is not valid due to an inability to track GPS, the own-ship icon on the
MFD is removed and “NO GPS POSITION” text is overlaid on the
MFED moving map. The system will annunciate a loss of integrity.
“LOT" on the HSI. The LOI annunciation will be colored yellow and
the HSI needle will flag. The pilot should sclect an alternate navigation
source (via CDI key or I-2 key). Pressing the CDI soft key will change
the HSI navigation source. If GPS navigation is subsequently restored,
the MFD moving map will display the own-ship 1con, and the HSI
navigation source may be selected to GPS; at that time the “LOI”
annunciation will be removed.

3.3 Abnormal Indications

3.3.1 Heading Failure

A magnetometer failure is indicated by a HDG with ared X over it just 1o the
left of the heading display. If the GDU 620 1s still receiving valid GPS ground
track from a GPS/SBAS navigator, the heading will be replaced with GPS
ground track in magenta. The aircraft can be {lown by reference to GPS ground
track instead of heading. In this case, the autopilot will continue 1o operate in
HDG or NAV modes, but the heading and course deviations being sent to the
autopilot will be based on GPS ground track instead of magnetic heading.

A complete Heading Failurc (magnetometer and GPS ground track failure)
is indicated by the digital heading presentation being replaced with a red X and
the compass rose digits being removed. The course pointer will indicate straight
up and operatc much like a traditional CDI with the Omni-Bearing Selector
being adjusted by the PFD knob sct to CRS. Under this condition. the pilot must
use an alternate source of heading such as the standby compass.

REPORT: VB-1616 ISSUED: JULY 12, 1995
9-182, 22of 32 REVISED: OCTOBER 18, 2012



SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 23

SECTION 3 - EMERGENCY PROCEDURES (continued)
3.3.2 AHRS Failure

A failure of the Attitude and Heading Reference System (AHRS) is
indicated by a removal of the sky/ground presentation, a red X, and a yellow
“AHRS FAILURE" shown on the PFD. Ratc-of-turn information (hcading trend
vector) will not be available. A heading failure will also occur as described above
in3.3.1.

.  Use Standby Attitude Indicator and standby compass
2. Scek VFR conditions or land as soon as practical

3.3.3 Air Data Computer (ADC) Failure

Complete loss of the Air Data Computer is indicated by a red X and yellow
text over the airspeed, altimeter, vertical speed, TAS and OAT displays. Some
derived functions, such as true airspeed and wind calculations, will also be lost.
If valid GPS data is available, the PFD will automatically revert to display GPS
calculated altitude relative to mean sea lcvel. This GPS altitude is displaycd
above the altitude tape.

I. Use Standby Airspeed Indicator and Altimeter
2. Seek VER conditions or land as soon as practical

3.4 Loss of Electrical Power

In the event of a total loss of electrical power, the G500 system will cease
to operate and the pilot must utilize the standby instruments to fly the aircraft.
For installations utilizing the battery powered electric attitude gyro, the amber
standby power light will start flashing. Press the “STBY PWR™ button to operate
the gyro via its emergency battery. If the red warning flag is in view, the gyro 1s
inopcrative and must not be used.
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SECTION 3 - EMERGENCY PROCEDURES (continued)
3.5 Warnings, Cautions, and Advisories

The following tables show the color and significance of the warning,
caution, and advisory messages which may appear on the G500 displays.

NOTE

The G500 Cockpit Reference Guide and the G500
Pilo’s Guide contain detailed descriptions of the
annunciator system and all warnings, cautions and
advisorics.

THIS SPACE INTENTIONALLY LEFT BLANK
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SECTION 3 - EMERGENCY PROCEDURES (continued)

3.5 Warnings, Cautions, and Advisories (continued)

Warning annunciations - Red

Annunciation Pilot Action Catuse
ATTITUDE FAIL | Use Standby Display system is not receiving
Attitude. attitude reference information

from the AHRS; accompanied
by the removal of sky/ground
presentation and a red X over
the attitude arca.

AIRSPEED FAIL | Use Standby Display system is not recciving
Airspeed. airspeed tnput from the air data
computer; accompanicd by a red
X through the airspced display.

ALTITUDE FAIL | Use Standby Display system is not receiving
Altitude. altitude input from the air data
computer; accompanied by a red
X through the altimeter display.

VERT SPD FAIL Cross check Display system is not receiving
instruments vertical speed input from the
air data computer; accompanied
by a red X through the vertical

speed display.

HDG Usc Standby Display system is not receiving
Magnetic valid heading input from the
Compass or GPS AHRS; accompanied by a red
track information. X through the digital heading

display.

Red X Reference the data | A red X through any display
sourcc or alternate | field.indicates that display
equipment. ficld 1s not receiving data or is

corrupted.
ISSUED: JULY 12,1995 REPORT: VB-1616
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SECTION 9
SUPPLEMENT 23

PA-44-180, SEMINOLE

SECTION 3 - EMERGENCY PROCEDURES (continued)

3.5

Warnings, Cautions, and Advisories (continued)

Warning annunciations — Yellow

Annunciation

Pilot Action

Cause

AHRS ALIGN -
Keep Wings Level

Limit aircraft attitude
to £10° bank and

+5° pitch as AHRS
Aligns - OK 1o taxi.

Attitude and Heading
Reference System is aligning.
AHRS may not align with
excessive pitch/bank angles.

traffic to see and
avoid.

NO GPS If the system is GPS data on the sclected

POSITION configured with dual | system is no longer valid. The
GPS, press the 1-2 Moving Map and associated
button. data are not updating.

TRAFFIC Visually acquire the | The configured traffic system

has determined that nearby
traffic may be a threat to the
aircraft.

No Traffic Data

Use vigilance, as the
traffic sensor i1s not
able to detect traffic.

The configured traffic system
is not able to detect traffic and
/ or provide the pilot with any
traffic awareness.

Advisories — White

Annunciation

Pilor Action

- ALERTS soft key.

Various Alert Messages
may appear under the MEFD

service action.

View and understand all advisory messages.
Typically, they indicate communication 1ssucs
within the G500 System. Refer to the G500
Cockpit Reference for appropriate pilot or
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 23

SECTION 4 - NORMAL PROCEDURES

Refer to the Garmin G500 PFD/MFD System Cockpit Reference Guide P/N
190-01102-03 or G500 Pilot’s Guide P/N 190-01102-02, presented in Paragraph
2.1 of this document, for normal operating procedures. This includes all Primary
Flight Display and Multi-Function Display information.

Although intuitive and user fricndly, the G500 PFD/MFD System requires a
reasonable degree of familiarity to avoid becoming too engrossed at the expense
of basic instrument flying in IMC and basic sce-and-avoid procedures in VMC.
Pilot workload will be higher for pilots with limited familiarity in using the
unit in an IFR environment, particularly without the autopilot engaged. Garmin
provides training material with the Cockpit Reference Guide and the detailed
Pilot’s Guide. Pilots should take full advantage of thesc training tools to enhance
system familiarization.

4.1 PFD Knob & PFD Soft Keys

The basic PFD controls arc on the side and bottom of the PFD, next to and
bencath the PFD display. The rotary knob performs the function annunciated on
the display just to the upper left of the HSI: HDG, CRS, ALT, V/S, or BARO.
If no function is annunciated then the knob is providing a HDG [unction.
Assigning the function of the knob is done by pressing/releasing onc of the
dedicated function buttons to the left of the display. The knob defaults back to
HDG if it is not rotated for a period of 10 seconds. The Garmin G500 PED/MED
System Cockpit Reference describes each function and its operation.
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SECTION 9
SUPPLEMENT 23 PA-44-180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (continued)
4.1 PFD Knob & PFD Soft Keys (continued)

The soft keys at the bottom of the PEFD display are used to configure the
course data displayed in the HSI (CDI button, 1-2 button) and select the optional
bearing pointers (BRG1 and BRG2 button) which are may be overlaid in the HSI
presentation on the PED. The soft keys operate by press and release. Note: In
Dual G500 installations, the CDI key located on the GNS units is not operational.
Consult the Garmin G500 PFD/MFD System Cockpit Reference for a complete
description.

The units and markings on the PED are not user configurable. They match
the units as specified in the aircraft’s FAA approved Airplane Flight Manual and
standby instruments. Display and control of the airspeed references are made via
the AUX page of the MFD; consult the Garmin G500 Cockpit Reference Guide
for description and operation of these references.

4.2 MFD Knobs & MFD Soft Keys

The MFD controls are on the side and bottom of the MFD, next to and
bencath the MFD display. The rotary knobs scroll through various page groups
and pages of the MFD and manipulate data and settings by pressing the knob to
activate a cursor.

Soft keys at the bottom of the display allow for some quick functions to
be performed on each page. The soft keys operate by press and release. More
dctailed configuration 1s typically available by pressing the MENU button,
which is on the right side of the display.

Pressing and holding down the CLR key 1s a shortcut to get back to the main
map page on the MFD. This can be used as a quick way back, or when the pilot
has selected a submenu within the system. The functions available under the
MFED are explained in the Garmin G500 Cockpit Reference Guide.
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 23

SECTION 4 - NORMAL PROCEDURES (continued)
4.3 Altitude Synchronization

The pilot must synchronize the PFD BARO sectting and the Standby
Altimeter Kollsman window with the local altimeter sctting as appropriate.
In dual installations if synchronization between the units is cnabled, setting
cither PFD will adjust both PFDs, but the standby must still be set by the pilot.
Reference the Garmin G500 Cockpit Reference Guide for a complete description
and the usage of synchronization in dual installations.

4.4 Altitude Alerter

The Altitude Bug Setting will flash when approaching within 1000 feet of
the selected altitude. When approaching within 200 feet of the selected altitude,
the Altitude Bug Setting will flash and an audio tone is played.

When deviating 200 fcet from the sclected altitude, the Altitude Bug Setting
window will flash amber and an audio tone is played.

4.5 Synthetic Vision Technology

The SVT system may be turned on or off, as desired. To access the synthetic
vision system softkcy menu, press the PFD softkey on the GDU 620, followed
by the SYN VIS softkey. Synthetic vision terrain, horizon headings. and airport
signs can be toggled on and off from this menu. Press the BACK softkey to
rcturn to the root PFD menu.

4.6 Autopilot Operations with the G500 System

The G500 PFD/MFD System offers various integration capabilitics
dependent mainly upon the type of autopilot installed in a particular aircrafi.

If the optional autopilot is installed it will provide the following capabilities:

»  Course / NAV Selection coupling to the autopilot.
*  Hcading Bug coupling capability to the autopilot.
* Roll Steering capable autopilot.

* Alttude Pre-Selector integrated with the autopilot.
*  Flight Dircctor display driven from the autopilot.
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SECTION 9
SUPPLEMENT 23 PA-44-180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (continued)
4.6.1 Attitude and Rate Based Autopilots

The Attitude-based autopilot is driven by a remote mounted gyro and the
autopilot attitude input is independent of the attitude displayed on the PFD.

Rate-based autopilots are driven by a turn coordinator gyro which may be
mounted in the instrument pancl or remotely mounted. The autopilot rate input
is independent of the G500 system.

The pilot must understand the autopilot system inputs to detect faults and
capabilities with inoperative equipment. Refer to the autopilot flight manual for
operational information.

4.6.2 Course / NAV Selection coupling to the autopilot

When operating the autopilot in NAV mode, the deviation information from
the installed navigation sources (i.e. GPSI, GPS2, NAV1, NAV2) is switched
via the G500 PFD display. Whatever is displayed on the HSI is the NAV source
the autopilot is following. Most autopilots also use the course datum to determine
the best intercept angles when operating in NAV mode.

4.6.3 Heading Bug coupling capability to the autopilot

When operating the autopilot in HDG mode, the difference between the
HDG bug location on the HSI and the actual aircralt heading creates an error
signal which the autopilot will minimize by turning in the direction of the bug.
I the bug is turned more then 180 degrees, the autopilot may turn the airplanc in
the opposite direction of the desired turn.

4.6.4 Roll Steering capable autopilots

Il the autopilot is alrcady designed to receive Roll Steering information,
the data is transmitted via a digital communications bus from the G500 to the
autopilot. The G500 receives this data from the GPS. In dual GPS installations,
the G500 sends Roll Steering information for the GPS which is currently selected
for use via the PFD 1-2 button.
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SECTION 9
PA-44-180, SEMINOLE SUPPLEMENT 23

SECTION 4 - NORMAL PROCEDURES (continued)
4.6.5 Altitude Pre-Selector integrated with the autopilot

If the autopilot 1s compatible with the Altitude Alerter in the G500 system,
then the alerter may be used as an Altitude Pre-Selector for the autopilot. The
G500 system does not control the rate or pitch of the climb; it only communicates
the approaching altitude to the autopilot computer.

4.6.6 Flight Director Display

If autopilot flight dircctor commands are interfaced to the G500, they will be
presented as a single cue flight director on the PFD. Control of the flight director
is accomplished via the autopilot/flight director controller; there are no pilot
controls or adjustments for the flight director on the GS00.

The G500 system limits the distance the flight director pitch commands
may deviate from the aircraft attitude icon. In the event that the pitch command
provided by the autopilot flight director i1s greater than the distance allowed by
the G500, the command bars will be displaycd at the maximum distancc allowed
by the G500. As the aircraft pitch changes to satisfy the command bars, the bars
will continue to be displayed at the maximum distance from the aircraft attitude
icon until the aircraft pitch deviation is within the command display limit. In
both examples below, the {light director 1s commanding approximately 7 degrecs
pitch up. With SVT turned off, the 7 degree pitch up command is displayed with
the command bar at 7 degrees pitch up. With SVT turned on, the G500 limits the
command bar shown as 4.5 degrees pitch up, which 1s the maximum deviation
that can be displayed. The G500 system will hold the command bars at the
same distance from the aircraft icon until the aircraft pitch attitude is within 4.5
degrees of the command.

SVT Off SVT On

ISSUED: JULY 12, 1995 REPORT: VB-1616
REVISED: OCTOBER 18, 2012 31 o0f 32, 9-191



SECTION 9
SUPPLEMENT 23 PA-44-180, SEMINOLE

SECTION 4 - NORMAL PROCEDURES (continued)
4.6.7 Dual G500 Autopilot Interface

If the installation has dual G500 PFD/MFD systems installed, the autopilot
is physically connected to the pilot side system. Control of navigation course,
heading, or altitude data affecting the autopilot from the co-pilot side can only be
made if the systems are synchronized with each other. Refer to the Garmin G500
Cockpit Reference Guide for additional information.

SECTION 5. PERFORMANCE

No change.

SECTION 6. WEIGHT AND BALANCE

Sce current weight and balance data.

SECTION 7. SYSTEM DESCRIPTIONS

Sce Garmin G500 PFD/MFD System Cockpit Reference Guide P/N 190-
01102-03 for basic operational aspects of the system. For a complete detailed
explanation of all the G500’s capabilities sce the G500 Pilot’s Guide P/N 190-
01102-02.
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SECTION 10

PA-44-180, SEMINOLE OPERATING TIPS

SECTION 10

OPERATING TIPS

10.1 GENERAL

This section provides operating ups of particular value in the operation of
the Piper Seminole.

10.3 OPERATING TIPS

(i}

(b]

(<)

el

()

Learn to trim for takeoff so that only a very light back pressure on the
wheel is required to lift the airplane off the ground.

On takeoll, do not retract the gear prematurely, The airplane may
settle and make contact with the ground because of lack of flying
speed, atmospheric conditions, or rolling terrain.

Flaps may be lowered al airspeeds up 1o 111 KIAS. To reduce Dap
operating loads, it is desirable 1o have the airplane at a slower specd
belore extending the flaps. The Map 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 snd support weight on the step.

Before attempting to resel any circuit breaker, allow a two 1o live
minute cooling off period.

Always determine position of landing gear by checking the gear
position lights.

The shape of the nacelle fuel tanks 15 such that in certain mancuvers

and with low fucl levels, the fuel may move away from the tank outlet.
It the outlet is uncovered, the fuel flow will be interrupted and a
temporary loss of power may result. Pilots can prevent inadvertent
uncovering of the outlet by avoiding maneuvers which could result in
uncovering the outlel.
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SECTION 10
OPERATING TIPS PA-44-180, SEMINOLE

10.3 OPERATING TIPS (Continued )

(2}

(h)

(i)

i}

Extreme running turning takeaffs should be avoided.

Prolonged ships and skids which result in excess of 2000 feet of
altitude loss, or other radical or extreme maneuvers which could cause
uncovering of the fuel outlet must be avoided as fuel flow interruption
may oceur when the tank being used is not full,

The rudder pedals are suspended from a torque tube which extends
across the fusclage. The pilot should become familiar with the proper
positioning of his feet on the rudder pedals g0 as 1o avoid interference
with the torque tube when moving the rudder pedals or operating the
toe brakes.

Anti-colhision Lights should not be operating when [lying through
clouds, fog, or haze, since reflected hight can produce spacial
disorientation, Strobe lights should nol be used in close proximily (o
the ground such as during taxiing, takeoll or fanding.

In an effort 1o avoid accidents, pilots should obtain and study the
safety related information made available in FAA publications such as
regulations, advisory circulars, Aviation News, AIM and safety ads,

Pilots who fly above 10,000 feet should be aware of the need for
special physiological tramning, Appropriate training is available m
approximately twenty-three Air Force Bases throughout the United
States for a small fee. The training 15 free at the NASA Center in
Houston and at the FAA Aeronautical Center in Oklahoma.,

Forms 1o be completed (Physiological Training Application and
Agreement) lor apphication lor the traiming course may be oblained by
writing 1o the following address:

Chiel of Physiological Training, AAC-143
FAA Acronautical Center

P 0. Box 25082

Oklahoma City, Oklahoma 73125

It is recommended that all pilots who plan o [y above 10,006 feet
take this traiming before flying this high and then take refresher
lraining every two or three years.
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SECTION 10
PA-34-180, SEMINOLE OPERATING TIPS

1.3 OPERATING TIPS (Continued)

(K} Sluggish RPM control and propeller overspeed with poor RPM
recovery alter rapid throttle application are indications that nitrogen
pressure in the propeller dome is low,

(1) Experience has shown that the training advantage gained by pulling o
mixture control or turming off the fuel 1o simulate engine failure at low
altitude 15 not worth the risk assumed, thereflore it 15 recommended
that instead of using cither of these procedures 1o simulate loss of
power at low altitude, the throttle be retarded slowly to idle position,
A rapid reduction i power (full throttle (o idle m less than 2 seconds)
may be harmiul to the engine. See Section 4 for power settings which
are recommended for sitmulated one engine operation,

{m) Before starting either enging, check tha all radio switches, lTigh
switches and the pitot heat switch are in the OFF position 50 as not (o
ereate an overloaded condition when the starter is engaged.

{n) The wrplane should not be Nown in-severe wrbulence as damage (o
the airframe structure could result,

{0) The best speed for takeofT is abow 75 KIAS under normal conditions,
Trying to pull the airplane off the ground at too low an airspeed
decreases the controllability of the airplane in the event of an enpine
failure,
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. PIFER AIRCRAFT, INC.

Piper

EQUIPMENT LIST

PA-44-180 SEMINOLE
EQUIFMENT LIST
SN B30 and UP

The folbowing is a lis of removable standard equipment and opiional equipmenit packages for the PA-M-180 Seminale. Opidonal
eiquipmenl packages marked with an X are installed on the airplane.  All flems are as deseribed below at the time of licensing by the
manufacturer. Piper Aircraft, Inc. will not revise this equipmend list once the aircraft is licersed. It is the owner's responsibility to
reinin and amend this equipment lisi o reflect changes in equipment insialled in this pirplane.  Unbess ctherwise indicated, the
imstalbstion certification basis for the equipment included in this 15t is the adrerali’s approved ype design.

FIPER AIRCRAFT IMC.

PA-44-180, SEMINOLE

SERIAL MO, 4496316 REGISTRATION MO,  NEMAT DATE  D61S2012
Item Wieight Am{ln)  Moment
Mo, ltem (Pounds) AN Datum  (Lbs-ln.)
(A} Edectrical Equipment
Baitery, 12 VI 33 amp-hoar, Teledyne Continesdal Motors model number
1 THP-G3S, Piper drving $9280-004, Fiper PS50133, and Piper code 27.70 .10 15207
nuamber 450-035
(B) Cabln Interlor
Il Pilot sdjustable seat (vinyl and clatk), Piper drawing E9026-002 2339 B5.80 192106
15 Copilot adjustabde seat {vieyl and cloth), Fiper drawing 85026-003 2262 R5.80 194080
15 Aft lefi rear seat (vimyl and clogh), Piper dranving 89027003 13.93 12257 1711.58
17 Af right rear seat (vinyl and cloth), Piper drawing 85027002 1399 125 1718.95
{C) Avionies Equipment
Telex Acoustics model 100T/NH microphone, Telex part numbser 62800-
-1 001, Piper code numbser 4T4-657 026 HE 48 17.87
33 Telex 5161A Alrman 760 Headsel, Plper code number 692-205 020 75,00 1523
(v Miscellameous
41 Tow bar assembly, Piper drmwing 69975009 2.7 156,00 429,78
4 HAK Halos 1211-1301 I'_i'c extingulsher, Halon madel SBR RT-A600 |63 916 |58 58
(botile anly), Piper drawing 100632-002, Piper code nusmbser 459-887
Fusel sampler bottle, Piper drawing B6546-006
a5 i | i front side pined pocke) 02l 6. 29 1318
Fuel cell gage nssenshly, Piper drawing 867040002
o (stowed in fromt side panel pocket) o o =
ENI}NOF STANDARD EQGUIPMENT
{E) Electrical (Optional equipment)
[haal tail light installation, Piper drawing 104728-003,
Tl United Kingdom lighting requirement 052 253,76 131.%1
{Marketing Option 363)
ISSUED: 032372002 24000131

Page 1 of 2



s PIPER AIRCRAFT, INC,

Piper

|

]

121

105

107

{F} Garmin G500 configuration:
Oiptional ebecironics equipment packages

L3 Commumicatbons WX-300 Sicomscope system, Miper drawing G500-
44004
(Marketing option 330)

L3 Communications TRC-497 Skywasch system installation, Piper drawing
GiA00-44000, (Marketing option 332)

Honeyvwell Inicrmational KN-63 DME system installstion,
Piper drawing G500-44000
(Marketing option 563)

Haneywell International KR-87 ADF sysiem installation,
Piper drawing GS00-44000,
{Marketing option $24)

S-TEC System 55X Awtopilog, Piper drawing GI00-4400:0,
(Markeling aption 554)

{3} Electro-mechanicn] instrumenis configuration:
Oiptional electranics equipment packages

Copilat's electro-mechanmical instrumentation package:

Altimeter, United Insinements | Piper code number 380345
Airgpeed indicator, United Instruments, Piper code nuember 559-540
Adtitude indicator, Kelly Manafacturing, Piper code namber 5990564
Fiper drawings CA44-2-041 and CAS4-2(644

Honeywell International KR-87 ADF system installation with Honeywell
International KCS-35A proviskons, Piper drawing 10483 1003,
(Marketing option $24)

Honeywell International KN-63 DME system installation,

Piper drawing 104833-002,

{Marketing option $63)

S-TEC System S5X Autopilot, Piper drawing 104582-002,
{Marketing option S94)

(H) Miscellangous (Dpticnal equipment)

Luambar suppori installation, Piper drawing 023835-002 and 025335003,
{Marketing opticn 410 and 412)

END FACTORY INSTALLED OPTIONS

TOTAL OFTIONAL EQUIPMENT

END OF GRIGINAL EQUIFMENT INSTALLATION

PA-H-180 SEMINCOLE
EQUIFMENT LIST
S %6310 and UP

51

1927

.21

2.01

2502

4,58

L

612

23,55

0,052

177.78

156.93

14522

116.83

125,85

60,47

11277

136,04

132,16

Q47 54

2445

S0 .80

1052.60

il4gm2

2603

1 0Hg, 07

LERE )

31231

ISSUED: 03232002
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