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Log of Revisions
REV.
NO. PACE DESCRIPTION DATE
1 & Procedures Section: Added the foliowing
wording to Paragraph 3. c: "and fuli opposite /% & 27 7Z
aileron”
- 2/-72
2 Title  Removed Serial Numbers /W“’i
3 7 Revised Limitations oa AutoControl III aad
AutoFiite II and revised Emergeacy Proce-
dures on AuroControl III
8 Revised Emergency Procedures on 7 1-72
AutoFlite 11 Y A e !
B 8 Corrected item 9.b. for serizl
number restrictioas, Moved Item 310 °aae
9 Added informarion from Page 6. LS 3-20-73
5 TITLE  Added Serial Number Effecriviry /
9-12-73
6 TITLE Added Serizl Number 28-Z13 ‘/y é ﬁ 5-14-74
7 1 Changed oil pressure gauge MJ = 7-23-75

markings.




Pesr AnaD Weight and Balance Dat
PIPER RIRCRART CHRY. Moo e
camcERs Development Center, Vero Beach, Fla. -
APTasVI "
REPORT VB-439 7] | G S —
Log of Revisions
REVISION
NO. PAGE DESCRIPTION APPROVED DATE
1 All Reryped Entire Report
1 Rephrased Empty Weight Definition
10 Replaced Altimeter 99009-2,-3,-4
or -5 with PS50008-2 or -3
13 Replaced Turn Coordinators 99001 and
99004 and Turn and Bank 99005 with Turn
and Slip PS30030-2 or -3
Manifold Pressure Gauge changed from
99006 to PSS0031-3 or -4
19 Corrected King KT76/78 and King KMA-20
Weights, Arms, and Moments V24 ‘Z:m% 3 Avs 17
2 4 Corrected Graph of Flight Envelope  Yollasn < ‘:‘/"'-’7"1
3 8 Corrected Engine, Fuel Pump, Qil
Cooler and Air Filter Weights, Arms
and Moments.
16 Corrected COMM Antenna Cable Arms
and Moments,
16a Added Page and Anti Static Kit ,V_W lo amv 7912
4 15 Added Xing XX-175, KN-73, :
KN-77 and ¥N1-520 Installations 4’ Tesead 25 San 1703
5 15 Corrected KX-175 (2nd) Moment i enpad 30 Tén 1173
6  TITLE  Added Serial Number Effectivity W, Fanasf= 12 Sept. 1973

7 TITLE Added Serisl Number 28-El3 /((/( ’,_,/fl"\ 14 May 1974
: i
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Sy PIPER AIRCRAFT CORP. [Airplane Flight Manual
cmcn DEVELOPMENT CENTER, VERD BEACN, fLA, [Vode! PA-26-280
REPORT VB-437 Mo Loid
~ AT Pipe r Model PA-28-180
DUPUUFJ o Normal and Utility Categories
AIRPLANE FLIGHT MANUAL
1. Limitations Section The following limitations must be observed in the operation of

Engine
Engine Limits
Fuel

Propeller

Power Instruments

this airplane:

Lycoming 0-360-A4A with carburetor setting 10-3878
For ail operations, 2700 rpm, 180 hp.

100/130 minimum octane aviation fuel,

Sensenich M76EMMS or 76E M8S5. Maximum diameter 76 inches,
minimum diameter 76 inches. Staric RPM at maximum per-
missible throctle setting. Not over 2423, not under 2323, No
additional tolerance permirtted.

Oil Temperature: GREEN arc (normal operating range)
759 1o 2450
RED line (maximum ) 243°F

0Qil Pressure: GREEN arc (normal operating range)

60 psi to 90 psi

YELLOW arc (caution range)
235 psi to 60 psi

RED line (minimum) 25
25 psi when installed or
60 psi when installed

RED line (maximum) 90 psi

Fuel Pressure: GREEN arc (normal operating range)
.5 psi to 8 psi
RED line (minimum) .5 psi
RED line (maximum) 8 psi

Tachometer: GREEN arc (normal Operating range)
500 to 2700 rpm
RED line (maximum continuous power)
2700 rpm

FAA APPROVED 5-22-72

REVISED 7-25-75




PRITARSD
PIPER AIRCRAFT CORP.  fairploce Flighe Manual
P Development Center, Vero Beach, Fla. Model PA-28-180
AFFROVIS
REPORT VB-437 S S H
Airspeed Limits  Never exceed ..........coccconnreees ces-. 171 mph
Maximum souctural cruise. .. ... ol vee. 140
Maneuvering ... .-+« calvede Felwu e wens e 127
Flaps extended , . .coievmnanoaoiinnarnanes 115
Maximum positive load factor............n. 3.8 Normal Category
Maximum positive load factor..... weessi-ee 4.4 Uuhlity Category
Maximum negative load factor ... ..eoevee. NO inverted maneuvers
approved
Maximum Weight 2430 Ibs - Normal Caregory; 1930 1bs - Utility Category.

Baggage Capacity

C.G. Range

Maneuvers

200 1bs.

The darum used is 78. 4 inches ahead of wing leading edge ar the inter-
secrion of the scaight and tapered section.

1. Normal Cate,

Weight Forward Limit Rearward Limit

(Pounds) (In. Aft of Datum) (In. Afr of Datum)
2450 87.4 93.0
2050 £2.0 93.0

2. Ucility Category

Weight Forward Limit Reerward Limit

(Pounds) (In. Aft of Datum) (In. Afr of Datum)
1950 82.0 88.5

Sctreaight line variation berween Points given,

NOTE: It is the responsibility of the airplane owner and the pilot to
insure that the airpiane is properly loaded. See weight and
balance section for proper loading instructions.

1. Normal Ceategory - ﬁltleactoban'c maneuvers including spins prohi-

2. Utlity Category - Approved maneuvers for Utility Category only.
Bnixy Speed |
Steep TUIDS . eeuvvnrreens SYeEsE ve. 127 mph
Lazy EightS......e00tn o v ETarD 127
Chandelles....coceanrrene PR P & 7

FAA APPROVED 5/22/72

REVISED




et PIPER AIRCRAFT CEOBRP. | awplane Flight Mamal
omcs Development Center, Vero Beach, Fla, Model PA-28-180
REPORT VB-437 3o0f 8
Placards 1, In Full View of the Pilot:

“THIS AIRPLANE MUST BE OFERATED AS A NORMAL OR UTILITY
CATEGORY AIRPLANE IN COMPLIANCE WITH THE OPERATING
LIMITATIONS STATED IN THE FORM OF PLACARDS, MARKINGS

AND MANUALS.

ALL MARKINGS AND PLACARDS ON THIS AIRPLANE APPLY TO ITS
OPERATION AS A UTILITY CATEGORY AIRPLANE. FOR NORMAL
AND UTILITY CATEGORY OPERATIONS, REFER TO THE AIRPLANE

FLIGHT MANUAL.

NO ACROBATIC MANEUVERS ARE APPROVED FOR NORMAL CATE-
GORY OPERATIONS. SPINS ARE PROHIBITED FOR BOTH NORMAL
AND UTILITY CATEGORIES, "

2. In full view of the pilot, the following takeoff and landing checklists
will be installed;
TAKEOFF CHECKLIST

Mixture set Fasten belts/harness
Seat backs erect Trim teb - set

Controls - free

Door - latched

Air Conditioner - off

Fuel on proper tank
Electric fuel pump on
Engine gauges checked
Flaps - set

Carb beat off

LANDING CHECKLIST
Fuel on proper tank
Mixture rich
Elecmric fuel pump on

Flaps - ser (115 mph)
Seat backs erect Fasten belts/harness
Air Conditioner - off

The "AIR COND OFF" item in the above takeoff and landing checklists

is mandatory for air conditioned aircraft only.

3. In full view of the pilor, in the area of the air conditioner control
panel when the air conditioner is installed:

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

4.

FAA APPROVED 5/22/72

REVISED

Adjacent to upper door latch: "ENGAGE LATCH BEFORE FLIGHT.”




pep Development Center, Vero Beach, Fla. Mode] PA-28-180
APTROVES
REPORT VB-437 PACE_4o0f 9
Placards 5. On inside of the baggage compartment door:
(cont'd) "BAGGAGE MAXIMUM 200 LBS."

"UTILITY CATEGORY OFERATION - NO BAGGAGE OR AFT PAS-
SENGERS ALLOWED. NORMAL CATEGORY OPERATION - SEE
AIRPLANE FLIGHT MANUAL WEIGHT AND BALANCE SECTION
FOR BAGGAGE AND AFT PASSENGER LIMITATIONS. "

In full view of the pilot:
"ROUGH AIR OR MANEUVERING SPEED - 127 MPH."

“UTILITY CATEGORY OPERATION - NO AFT PASSENGERS
ALLOWED."

On the instrument panel in #ull view of the pilot when the oil cooler
winterizarion kit is installed:

“OIL COOLER WINTERIZATION PLATE TO BE REMOVED WHEN
AMBIENT TEMPERATURE EXCEEDS 509F. "

On the inerrument panel in full view of the pilot when the sutoflite
is installed:

“FOR HEADING CHANGES: PRESS DISENGAGE SWITCH ON
CONTROL WHEEL. CHANGE HEADING, RELEASE DISENGAGE

SWITCH. "
In full view of the pilo: "Utlity Category Oaly.”

Acroberic maneuvers are limited to the following:

Entzy d
Sxeep TUSDS sooceerranosaannmanes 127 mph
Lazy BightS .oeevcnnres S e e e 127
Chandelles ...cvvreacesrsrscsnnne 127

TAA APPROVED 5/22/72

REVISED




o FIPER BIRERAFT CORP. i mimernivn
—— Developmeant Center, Vero Beach, Fla. Model PA-28-180
APTROVIN ‘
REPORT VB-437 M _Sof 9.
Placards 10. On the inscrument panel in full view of the pilot when the AutoFlite I
(cont'd) is instalied: .
"PURN AUTOELITE ON. ADJUST TRIM KNOB FOR MINIMUM HEAD-
ING CHANGE. FOR HEADING CHANGE, PRESS DISENGAGE SWITCH
ON CONTROL WHEEL, CHANGE HEADING, RELEASE SWITCH.
ROTATE TURN KNOB FOR TURN COMMANDS. PUSH TURN KNOB
IN TO ENGAGE TRACKER. PUSH TRIM KNOB IN FOR HI SENSITI-
VITY. LIMITATIONS: AUTOFLITE OFF FOR TAKEOFF AND LAND-
11. On the instrument pasel in full view of the pilot when the supplement-
ary white strobe lights are installed:
“WARNING - TURN OFF STROBE LIGHTS WHEN TAXIING IN VICINITY
OF OTHER AIRCRAFT,OR DURING FLIGHT THROUGH CLOUD, FOG
OR HAZE."
Airspeed RED radiel line  Never Exceed 171 mph (148 knots)
Instrument
Markings YELLOW arc Caution Range 140 to 171 mph
(Smooth Air Oaly) (121 10 148 knots)
GREEN arc Normal Operating 68 tc 140 mph
Range (39 to 12! knots)
|
i
WHITE arc Flap Down Range 61 to 115 mph i
(53 to 100 knors)
Alr Conditioned Afr Conditfoner must be off for takecif and landing.
Alrplanes.

2. Procedures
Secrion

FAA APPROVED 35/22/72

REVISED

1. The stall-warning system is inoperative with the master switch off.
2. Electric fuel pump must be on for both landing and tekeoff,

3. The PA-28-180 airplane is spproved under FAA Regulation CAR 3
which prohibits inteptional spins for both normal and utility category
operation. The following information is noteworthy:

2. The stall characteristics of the PA-28-180 are normal with
the nose pitching down moderately following the stzll, occa-
sionally with 2 moderate roll which can be corrected by
normal use of ailerons and rudder sgainst the roll,




TR PIPER AIRCRAFT CORP. | Airplane Flight Manual
cncas Development Center, Vero Beach, Fla. MOJSLEA 28180
— REPORT VB-437 M _5079
Procedures b. Prolonged use of full rudder during stall practice may result
Section in a rapid roll followd by a spin and should be avoided.
(cont'd) Recovery from an incipient spin may be effected in less than

one additional turn by use of opposite rudder followed by full
forward control wheel.

. In the event that a fully developed spin is inadvertently experi-

enced, recovery is best made by using full opposite rudder
followed by full forward wheel and full opposite aileron. The
control positions against the spin should be maintained during
the entire recovery, which may require several turns and a
substantizl loss of altitude if the airplane is loaded heavily
with a rearward center of gravity.

4. Except as noted above, all operating procedures for this airplane
are normal.

5. (Electric Fitch Trim Installation Only with Pitch Trim Switch)

The following emergency information applies in case of electric ¢

trim malfunction:

a.

b.

c.

In case of malfuncrion, disengage electric pitch trim by pushing
pitch trim switch on instrument penel to OFF position.

In an emergency, electric plich trim may be overpowered using
manual pitch trim.

In cruise configuration, malfunction resuits in 10° pitch change
and 200 fr. altitude variation.

d. In approach configuration, a malfunction can result in a 5° pitch

change and 30 ft. altitude loss.

6, (Auroflire Instgllation Only)

The fellowing emergency information applies in case of autoflite
malfunction:

a,

In case of malfuncrion PRESS disconnect switch on pilot’s
control wheel,

b. Rocker switch on instrument panel - OFF.

C.

FAA APPROVED 5/22/72
REVISED 6/29/72

Unit may be overpowered manually.

1




— PIPER AIRCRAFT CORP. |iipiane Fiight Manua

cmecas DEVELOPMENT CERTER, YERD BEACH, FLA. | Model PA-28-180

e REPORT VB-437 MBE_7o¢a

Procedures d. In climb, cruise or descending flight an autopilot runaway, with
Section a 3 second delay could result in a 50° bank, and 190 ft. altitude
(cont'd loss.

e. In approach configuration an &utopilot runaway, with 2 1 second
delay could result in 2 15° bank and 40 fr. altitude loss.

7. (AutoControl III Installation Only)
I. Limitations: Autopilot off during takeoff and landing.
Autopiior use prohibited above 160 mph CAS.
II. Procedures:
8. Normal Operarion
Refer to Manufacturer's Operation Manual
b.- Emergency
1. In case of malfunction, turn off autopilot.
2. In emergency, autopilot may be overpowered manually.
3. In climb, cruise or descending flight an autopilot runaway,
with a 3 second delay could result in 60° bank and 100 ft.

alrirude loss.

4. In approach configuration &n sutopilot runaway, with a l
second delay could result in 10° bank and I0 fr. altimade loss.

8. (AutoFlite II Installation Only)
1. Limitations: &uro"-‘fite off for takeoff and landing.
utorlite use prohibited above 160 mph CAS.
I1. Procedures:
a. Normal Operation - Refer to Manufacrurer's Operation Manual.

b. Emergency

1. In case of malfunction PRESS disconnect switch ¢n
pilot's control wheel.

2. Rocker switch on instrument panel - OFF.

FAA APPROVED 5/22/72
REVISED 9/1/72




i PIPER AIRCRAFT CORP. | airplane Flight Manual
o BEVELOPMENT CENTER, YERD BEACH, FLA. | Model PA-28-180
AFTROVED
REPORT VB-437 MRE_8 of 9
Procedures 3. Autopilet may be overpowered manually.
Section
(cont'd) 4, Inclimb, cruise or descending flight an autopilot

FAA APPROVED 5/22/72
REVISED 3/20/73

10,

(Air Conditioned Models Only)

Prior 1o takeoif, the air conditioner should be checked for
proper operation as follows:

a.

b.

C.

Alr Condirioned Models only: Warning - The alr conditioner __
must be off to insure normal tekeoff performance.

runaway, with a 3 second delay could resulr in 60°
bank, and 190 fr. altitude loss.

5. In approach configuration an autopilot runaway, with a
1 second delay results in 15° bank and 40 ft. altitude
loss.

Check aircraft master switch on

(For alrcraft serial numbers 7205092 through 7305071).
Turn the air conditioner coatrol switch to "AIR COND" -
the "AIR COND DOOR OPEN" warning light will turn on,
thereby indicaring proper air conditioner condenser door
acruarion.

(For alrcraft serial numbers 7305072 and up).

Turn the air conditioner contzol switch to "ON" and the fan
switch to one of the operating positions - the "AIR COND
DOOR QPEN" warning light will turn on, thereby indicating
proper air conditioner condenser door actuation.

Turn the air c¢onditioner control switch to OFF - the

" AIR COND DOOR OPEN'" warning light will go our,
thereby indicating the sir conditioner condenser door is
in the up position.

If the " AIR COND DOOR OPEN" light does not respond as
specified above, an air conditioner system or indicator
bulh malfunction is indicared and further investigation
should be conducted prior to flight.

The above operational check may be performed during
flight if an {nflighr failure is suspected.




o ”'[l ‘“tllf‘ HIP [Airplane Flight Manual
pa. DEVELOPMENT CENTER, VERD BEACH, FLA. | Mool PA-28-180
APPROVIS
REPORT VB-437 MBE____90f9
3. Performance The following performance figures were obtained during
Secton FAA type tests and may be realized under conditions indicated

with the airplane and engine in good conditfon and with average
piloting technique. All performance is given for 2450 pounds.

Loss of altimude during stalls varied from 100 to 250 feet,
depending on configuration and power.

Stalling speeds, in mph, power off, versus angle of bank
(Calibrated Airspeed):

Angle of Bank 0 20 40 50 &0
Flaps Up 68 70 78 85 96
Flaps Down 61 -- -- - --

Alr Conditioned Models only;

When the full throtrle position is not used or in the event of a
malfunction which causes the compressor to operate and the
condenser door to remain extended, a decrease in rate of

climb of as much as 100 fpm can be expected at all altitudes.

"FAA APPROVED 5§/22/72
REVISED 3/20/73
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vy PIPER AIRCGRAFT CEOQP. [Weight and Balance Data
camemm Development Center, Vero Beach, Fla. Model PA-28-180
REPORT VB-439 PARE _L Secrion |

WEIGHT AND BALANCE DATA
MODEL PA-28-180 CHEROKEE

Airplane Serial Number

Registration Number

Date
AIRPLANE EMPTY WEIGHT
e | c.c. Arm | &

X (Inches Aft = oment

Item (ibs) viichas (In-Lbs)
Actual
*Empty Weight Computed
Unusable Fuel (13-1/3 pints) 10.0 103.0 1030

Standard Empty Weight

e

Optional E ent

Licensed Empty Weight

*Empty weight is defined as dry empty weight (including paint and hydraulic fluid) plus
1.8 1bs. undrainable engine oil

AIRPLANE USEFUL LOAD

(Gross Weight) - (Licensed Empty Weight)=Useful Load
Normal Category: (2450 1bs) » ( 1bs ) = lbs.
Utility Category: (1930 1bs) - ( lbs ) - Ibs.

THIS LICENSED EMPTY WEIGHT, C.G. AND USEFUL LOAD FOR THE AIRPLANE AS
DELIVERED FROM THE FACTORY. REFER TO APPROPRIATE AIRCRAFT RECORD WHE
ALTERATIONS HAVE BEEN MADE.




—— PIPER AIRGRAFT CORP. |Weight and Balance Data
Gucas Development Center, Vero Beach, Fla. Model PA-28-180
APrasvid

REPORT VB-439 MRt _2 Section 1

C.G. RANGE AND WEIGHT INSTRUCTIONS

1. Add the weight of all items to be loaded to the licensed empty weight.

2. Use the loading graph to determine the moment of all items to be carried in the airplane.
3. Add the moment of all items to be loaded to the licensed empty weight moment.

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

5. By using the figures of Item 1 and Item 4, locate a point on ihe C. G. range and weight
graph. 1f the point falls within the C.G. envelope, the loading meets the weight and

balance requirements.

SAMPLE LOADING PROBLEM (Normal Category)

Weight Arm Aft Datum Moment
(1bs) __(Inches) _(In - 1bs)
Licensed Empty Weight ; Z
0il (8 quarts) 15 27.5 413
Pilot and Front Passenger 340 80.5 27370
Passengers, Aft* (Rear Seat) 340 118.1 40154
Fuel (50 Gal. Maximum) 95.0
Baggage B ;
Total Loaded Airplane .

The center of gravity (C.G. ) of this sample loading is at inches aft ot the datur line.
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.

IT 1S THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER TO INSURE THAT THE
AIRPLANE IS LOADED PROPERLY.

* Utility Category Operation - No baggage or aft passengers allowed.




B PIPER AIRCRAFT GORP. [Weign and Batnoce ua
— Development Center, Vero Beach, Fla. Model PA-28-180
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e PIPER AIRCRAFT CORP. |weigh and Balance Daca
- BEVELOPMERT CERTER, VER® BEACH, FLA. | Model PA-28-180
REPORT VB-439 MAE _4 Secrion |
C.G. RANGE AND WEIGHT
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AUTOPILOT RF INTERFERENCE

Due 1o the variety and hi-power of radio equipment often found in today's general aviation aircraft, there ex-
ists a potential radio transmission interference problem with other equipment in the aircraft. Because of this

tential, the autopliot system is designed and constructed with rf shielding to prevent interference, however,
nstallation combinations can occur wherein minor interference is possible,

Rf interference from radio transmissions usually manifest itself in one of two ways, either by interference with
the VOR deviation needie display or by causing the autopilot flight path to be displaced during transmissions.

The most common interference causes the VOR deviation needle to jump or swing while the transmitter is
being keyed. This type of interference affects the autopilot only in radio coupled modes as the autopilot is
coupled to the VOR indicator meter movement and therefore, sees any needle movemnent as a command,
VOR neeadle interference is sometimes found to be wholly within the NAV-COM set, that is, radiation conduc-
tion of transmission energy from the transmitter to the VOR receiver internally. When this is the case, there
is little the installation technician can do to overcome the condition other than contact the field represaentative
of the company involved for advice.

A much less commen type of interference is one in which radio transmissions affect the roll or pitch axis of
the autopilot directly. This occurrence is caused by rf energy being radiated into the autopilot _Igz‘stam and
there being detectad and fed as a signal to one or more of the autopilot command channels. This problem is
usually found only in aircraft equipped with high output power transmitters and varies with antenna and
mounting locations. The reflected power or standing waves on the antenna cable is probably the greatest
single source of this trouble, however, a antenna located so it radiates into the cabin can also cause the
pro%lom. The effect of this interference on the aircraft flight path is usually an Initial displacement and then
resumption of the programmed flight path. The response is similar in both roil and pitch,

Often, due to the wave form of radio frequency energy and the wave length, (frequency) an interference
problem will only be found on one or two isolated frequencies. In these cases simply moving the autopilot
component suspected or the radio source by a few inches will correct the problem.

Occasionally a new autopilot installation will cause a deterioration in ADF. recaiver mamlon quality, Thisis
reverse of the previous problem wherein "noise" from the autopilot is transmitted to the radio, One source of
"nolse” In the autopilot is the 5 kHz excitation in the computer. § kHz excitation cat'\‘get into the ADF. sys-
tem by both induction and radiation, A rowor buss common to both the autopilot and ADF receiver is a

good path for this type of interference. If a separate power source corrects the problem then & filter may be
necessary in one or both A+ leads. Radiation from autopilot cable and terminal ends, although very weak,
can sometimeas interfere with the ADF receiver by radiation into the sense antenna, loop, or both. Cable rout-
in: providln& additional distance baetween these itars and additional shielding of the autopilot leads is usu-
alg' :noyst in ou‘:ls. cases. Since the autopilot leads are already shielded, the most productive solution is

usually re-routing.

An important area, often overlooked, is the ground and ground path. |t has been found in many aircraft that
a considerable resistance builds up between adjacent sections of skin paneling and structure due to paint,
primer, etc. This increases the resistance in the ground path for some eguipment, which lowers the equip-
ment :’olmo: to RFl. Semetimes it is advisable to add a braided ground strap to the equipment to assure
a good ground.

Ground loops developed in cable shielding and the aircraft structure due to the existence of a ground poten-
tial difference can also cause problems. An effort has been mada to eliminate this in the S-TEC systems by
providing only one central ground point.

Page1



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
ATRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

WITH
S-TEC SYSTEM 30 TWO AXIS
AUTOMATIC FLIGHT GUIDANCE SYSTEM
(14 VOLT SYSTEM)

REG. NO._ N5506¢&
SER. NO._ 28-7305303

This Supplement must be attached to the applicable FAA Approved Airplane
Flight Manual, Pilot's Operating Handbook, or Pilot's Operating Handbook
and FAA Approved Airplane Flight Manual modified by the installaticn of
S-TEC System 30 ARutopilot Model 5T-711-30 installed in accordance with
STC SA09254ARC-D. The information contained herein supplements or
supersedes the basic manual. For limitations, procedures and performance
information not contained in this supplement, consult the basic Pilot's
Operating Handbook and/or Airplane Flight Manual,

SECTION I
GENERAL

This manual is to acquaint the pilot with the features and functions of
the System 30 Two Axis Autopilot and to provide operating instructions
for the system when installed in the listed aircraft model(s). The
aircraft must be operated within the limitations herein provided when the
autopilot is in use.

FAA/DAS APPROVED

ter F. Davis

S-TEC CORPORATION
DAS 5 SW
P/N: 8914527
DATE: 7-07-97
Page 1 of 9



S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAR/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MCDEL PA-28-180, S/N 28-7305001 AND UP

LOG OF REVISIONS

REV. PAGES
NO. AFFECTED DESCRIPTION APPROVED

DATE

FAA/DAS APPROVED
P/N: 8391452
DATE: - 7-07-97
Page 2 of 9




S=TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS RPPROVED
PILOT'S OPERATING HANDBOOK AND/OR
ATRPLANE FLIGHT MANUAL SUPPLEMENT

FOR ¢
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

SECTION IIX
QPERATING LIMITATIONS

1. BAutopilot use prohibited above 155 MPH CAS.

2. Flap extension limited to cone notch {15°) down during operating in
altitude hold mode.

3. Autopilot operation prohibited during take-off and landing.

SECTION III
EMERGENCY OPERATING PRCCEDURES

In the event of an autopilot malfunction, or any time the autopilot is
not performing as expected or commanded, do not attempt to identify the
system problem. immediately . regain control of the aircraft by
overpowering the autopilot as necessary and then disconnect the
autopilot. Do not reengage the autopilot until the problem has been
identified and corrected.

1. Autopilot may be disconnected by:

a. Depressing the "AP Disconnect" Switch on the left horn of the
pilot's control wheel (if installed).

b. Press and hold the mode selector knob for approximately 2
seconds.

c. Moving the autopilot master switch to "OFF" position.

d. Pulling the autopilot circuit breaker.

2. Altitude loss during a malfunction and recovery.

a. The following altitude losses and bank angles were recorded
after a malfunction with a 3 second recovery delay:

Configuration Bank Angle/Altitude Loss
Climb 587 /-B0’
Cruise 50°/-200'
Descent 50°/-160'

b. The following altitude losses and bank angles were recorded
after a malfunction with a 1 second recovery delay:

Configuration Bank Angle/Altitude Loss
Maneuvering -
Approach (coupled or uncoupled) 20°/-20'

The above values are the worst case for all the models covered by this
document.

FAA/DAS APPROVED
P/N: 891452
DATE: 7-07-97
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODEL PR-28-180, S/N 28-7305001 AND UP

SECTION IV
NORMAL OPERATING PROCEDURES

4-1 SYSTEM DESCRIPTION

The System 30 is a pure rate autopilot which uses an inclined rate gyro
in the Turn Cocordinator instrument as the primary roll and turn rate
sensor and an acceleromster and an absolute pressure transducer as pitch
rate sensors. The turn coordinator includes an autopilot pick-eoff, a
gyro RPM detector and an instrument power monitor. Low electrical power
will cause the instrument "flag" to appear while low RPM will cause the
autopilot to disconnect. The autopilot includes an automatic pre-flight
test feature that allows a visual check of all the annunciator lamps and
checks critical elements of the accelerometer system. The test feature
will not enable autopilot function unless the automatic test segquence is
satisfactorily completed.

When the pre-flight test is satisfactorily completed and when the rate
gyro RPM is correct, the green "RDY" light will illuminate indicating the
autopilot is ready for the functional check and operation. The autopilot
cannot be engaged unless the "RDY" light is illuminated. When the system
is equipped with the optional 3" Air Driven Directional Gyro (D.G.) or a
compass system, directional information is provided to the autopilot by a
heading bug in the instrument.

Pitch axis control is provided for the altitude hold function by use of
the accelerometer and the pressure transducer. When the altitude hold
mode is engaged an elevator trim sensor in the pitch servo will detect
the elevator trim condition. When elevator trim is necessary to re-
establish a trimmed condition, trim indicator lights on the programmer
unit will illuminate to indicate the direction to trim to restore a
trimmed condition. If the pilot ignores a trim light for more than five
seconds the light will begin to flash to get the pilot’s attention.

The indicator and annunciator lamp brilliance is controlled through the
aircraft instrument light rheostat, except for the "trim" indicators
which always illuminate at full intensity.

FAA/DAS APPROVED
P/N: 891452
DATE: 7-07-97
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAR/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

9 ALT, TNG,/DISENGASE
(14) CPTONAL REWDTC WODE SEL. SW

(13) OPnoNaL AZ® DISCONNECT SW

1. Turn Coordinator, Mode Programmer and Annunciator Unit - Provides
basic flight information, autopilot mode switching and annunciation.

2. Mode Annunciation Window - Displays mode in use.

3. Green Ready (RDY) Light - Illuminates when autopilot is ready for
engagement. When autopilot is disconnected “RDY” will flash for
five seconds accompanied by beeping audio tone.

4. Mode Select/Disconnect Switch - Each momentary push of this knob
will select an autopilot mode, left to right, beginning with ST
{Stabilizer) mode and ending with (Hi) TRK mode. Holding the knob
in for more than 2 seconds will disconnect the autopilot. Turning
the knob left or right in the stabilizer mode will provide
left/right commands to the autopilot proportional to knob
displacement up to a standard rate turn.

5. Altitude Hold Engage/Disengage Switch - This control wheel mounted
switch will engage or disengage the Altitude Hold Mode as desired,
The blue (ALT) -light on the annunciator panel will illuminate when
ALT. mode is engaged.

6. Heading Mode - If the system is equipped with a D.G. this mode will
permit preselected left/right turns using the D.G. heading bug.
FAA/DAS APPROVED
P/N: 891452
DATE: 7-07-97
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NOTE:

S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAA/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT

FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

TRK (Track) - using the (Lo) mode of the tracking feature will
provide low system gain for comfortable cross country tracking of
VOR or GPS signals. Using the (Hi) mode of the tracking feature
will provide a higher level of system gain for more active tracking
of VOR, GPS or Localizer front course signals.

Trim UP Light - Illuminates to indicate the need for nose UP trim.

Trim DOWN Light - Illuminates to indicate the need for nose DOWN
trim. When both lights are out, the aircraft is in Trim
longitudinalily.

Blue (ALT) light illuminates when altitude mode is engaged.

Flag Window - Red flag visible indicates lack of power (12/24 Volt)
to primary turn coordinator unit.

Autopilot Master ON-OFF Switch - Refer to pre-flight procedures for
operating details.

Optional remote AP disconnect switch.

Optional Remote Mode Selector Switch - Allows mode selection from
the control wheel. Also disconnects autopilot when depressed for
approximately twoc seconds.

PRE-FLIGHT PROCEDURES

During system functional checks the system must be provided
adequate DC voltage (12 or 24 VDC minimum as appropriate).

MANDATORY PRE-FLIGHT TEST

2 o

AP Master Switch - Move to R/P (on) position.
A. Observe all lights and annunciators illuminate.
B. Observe the following light sequence of the trim indicators:
(Sequence regquires 9 seconds.)
1. Initially both trim UP & DN lights are illuminated.
2. UP light extinguishes and remains off.
3. DN light then extinguishes and remains off.
4. All lights extinguish except for “RDY” light.

FAA/DAS APPROVED

P/N:

891452

DATE: 7-07-97
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S-TEC CORPORATION
MINERAL WELLS, TEXAS 76067

FAR/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT

FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

The autopilot can be engaged and disengaged repeatedly using the
remote A/P disconnect switch or the mode selector knob but once the
/P master is switched off the test must be reconducted to get a
ready indication. If the ready light does not jlluminate after the
test a failure to pass the test is indicated and the system will
require service., NOTE: ALTITUDE MODE CANNOT BE ENGAGED

UNLESS POWER IS ON FOR MORE THAN 15

SECONDS.

SYSTEM FUNCTIONAL TEST

3.

Push Mode Switch - STB Annunciator illuminates. Rotate turn knob
left and right, observe control wheel moves in corresponding
direction. Center turn knob.

set D.G. and place bug under jubber line (if installed) push turn
knob to engage HDG mode. Observe HDG annunciator. Move HDG bug
left and right observe proper control wheel motion.

Overpower Test - Grasp control wheel and overpower roll servo lef

and right, overpower action should be smooth with no noise or jerky
feel. if unusual sounds oOr excessive play lis detected, have the
servo installation inspected prior to flight.

Radio Check - A. Turn on NAV Radio, with valid NAV signal, engage
Lo TRK Mode and move VOR 0BS5S so that VOR needle
moves left and right - control wheel should
follow the direction of needle movement.

B. Select Hi TRK Mode - the control wheel should
again follow radio needle movement and with more
authority than produced by Lo TRK Mode.

Move control wheel to level flight position - Engage ALT Mode. Move
control wheel fore and aft to overpower pitch Servo clutch.
overpower action should be smcoth with no noise or jerky feel. If
gunusual sounds or excessive play is detected, have the servo
installation inspected prior to flight.

FAA/DAS APPROVED -

P/N:

891452

DATE: 7-07-97
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S-TEC CORPORATION
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FAR/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT

FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

Trim Check - Manually apply back pressure to control wheel for 2-3
seconds - observe the DN trim light illuminates. Apply forward
pressure to the control wheel for 2-3 seconds, observe the UP trim
light illuminates. Move the control wheel to center - cbserve both
UP/DN lights extinguish.

Hold control wheel and push mode knob for 2 seconds - note that roll
and pitch servos release. Move control wheel to confirm roll and
pitch motions are free, with no control restriction or binding. If
the optional disconnect switch is installed it may be used to effect
the disconnect for this check.

IN-FLIGHT PROCEDURES

NOTE: The required pre-flight test can be conducted in flight if
necessary. It should be noted, however, that when the
UP/DN lights are flashing the pitch servo will
momentarily engage and disengage. This alternate engage-
disengage sequence is part of the test function. Because
of the engage-disengage sequence the test should not be
conducted while maneuvering.

Check - RDY light on.

Trim aircraft for existing flight condition. Maintain Yaw Trim
during all Autopilot coperations.

Center turn-knob - Press turn knob to select stabilizer mode.
Set turn knob to level or turning flight, as desired.

Set HDG bug to desired heading (if installed) and press knob to
engage heading mode, select headings as desired.

At desired altitude, press ALT Mode Switch on control wheel. Trim
aircraft as necessary to establish cruise condition - disengage ALT
Mcde to climb or descend.

FAA/DAS APPROVED

P/N:

891452

DATE: 7-07-97
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FAR/DAS APPROVED
PILOT'S OPERATING HANDBOOK AND/OR
AIRPLANE FLIGHT MANUAL SUPPLEMENT
FOR
PIPER MODEL PA-28-180, S/N 28-7305001 AND UP

VOR TRACKING AND VOR-LOC APPROACH

1. Tune NAV receiver and select radial.

2. Maneuver aircraft to selected radial (or localizer) within +/- 1
needle width and within 10 degrees of the course heading.

3. Engage Lo TRK Mode for VOR tracking.

4. Engage Hi TRK Mode for VOR or LOC approach.
Hi TRK Mode may be used to track VOR radials cross country if desired.
Use of Hi TRK Mode for cross country tracking may result in some course
scalloping if the VOR signal is weak or otherwise "noisy". In areas of
poor signal quality Lo TRK Mode may provide more accurate tracking even
with reduced gain.

GPS TRACKING AND GPS APPROACH

1. Begin track with a reliable GPS signal and CDI needle centered, with
aircraft on the suggested heading to the waypoint.

2. Select the Hi track mode for GPS tracking or GPS approach.
SECTION V

OPERATIONAL DATA

Text of this Section not affected by installation of this equipment.
SECTION VI

REQUIRED OPERATING EQUIPMENT

Text of this Section not affected by installation of this equipment.
SECTION VII

WEIGHT AND BALANCE

Text of this Section not affected by installation of this equipment.

FAA/DAS APPROVED
P/N: 891452
DATE: 7-07-97
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