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SECTION 1
GENERAL

SECTION I
GENERAL

1.1 INTRODUCTION

This Pilot's Operating Handbook is designed for maximum utilization
as an operating guide for the pilot. It includes the material required to be
furnished to the pilot by CAR 3 and FAR Parl2l SubpartJ.It also contains
supplemental data supplied by the airplane manufacturer.

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

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

Although the arrangement of this handbook is intended to increase its
in-flight capabilities, it should not be used solely as an occasional operating
reference. The pilot should study the entire handbook to familiarize himself
with the limitations, performance, procedures and operational handling
characteristics of the airplane before flight.

The handbook has been divided into numbered (arabic) sections, each
provided with a "finger-tip" tab divider for quick reference. The limitations
and emergency procedures have been placed ahead of the normal proce-
dures, performance and other sections to provide easier access to informa-
tion that may be required in flight. The "Emergency Procedures" Section has
been furnished with a red tab divider to present an instant reference to the
section. Provisions for expansion ofthe handbook have been made by the
deliberate omission of certain paragraph numbers, figure numbers, item
numbers and pages noted as being intentionally left blank.
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PIPER AIRCRAFT CORPORATION
PA-28RT-201T, TURBO ARROW IV

I
2'6.m"

aI

Wing Area (sq. ft.) 170.0
Min. Turning Radius (ft.)
(from pivot point to wingip) 31.0

THREE VIEW
Figure l-l
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SECTION I
GENERAL

I.3 ENGINES

(a) Number of Engines
(b) Engine Manufacturer
(c) Engine Model Number
(d) Rated HorsePower

(e) Rated SPeed (rPm)
(f) Maximum Manifold

Pressure (in. Hg)
(g) Bore (in.)
(h) Stroke (in')
ii) Disptacement (cu. in.)
0) ComPression Ratio
(k) Engine TYPe

ISSUED: NOVEMBER 30, 1978
REVTSED: SEPTEMBER 14' 1979

I
Teledyne Continental

TSIO-360-FB
200 Sea Level to 12,000

Ft. DensitY Altitude
2575

4t
4.438
3.875

360
7.5:l

Six CYlinder, Direct
Drive, HorizontallY

Opposed, Air Cooled,
Turbosupercharged and

Fuel lnjected

l
Hartzell

F8459A-8R
2

BHC-C2YF-l( )F
7b
75

Constant SPeed,
HydraulicallY Actuated

REPORT: VB-940
l-3

I.5 PROPELLERS

STANDARD
(a) Number of ProPellers
(b) ProPeller Manufacturer
(c) Blade Model
(d) Number of Blades
(e) Hub Modcl
(f) Propellcr Diamcter (in.)

(l) Maximum
(2) Minimum

(g) ProPeller TYPc
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GENERAI-

I'I I'ER A ITICTIA IIT' CORPOR A'TION
t,A-28I1't-201't, TURBO ARROW tV

ot,'l'toNAl_
(a) Nurnllcl ol' l)r'opcllcrs
(b) l'r'opcllcl N4arrrrlircturcr'
(c) lllatlc Motlcl
(d) Nunrbcr ol'llladcs
(c) Hub Motlcl
(l) l'ropcllcr I )ianrctcr (in.)

(l) Maxinrrrrn
(2) Mirrirrrunr

(g) l'ropc'llcl l ypc

I.7 FUEI,

AVCAS ONI.Y

(a) l"ucl Capacity (U.S. gal.) (total)
(b) tJsablc fjucl (U.S. gal.) (total)
(c) I;ucl Gradc. Aviation

(l) Minirnurn Crade

(2) Altcrnatc liucls

1.9 OlL

(a) Oil Capacity (U.S. qts.)
(b) Oil Spccilication
(c) Oil Viscosity

RIil'0ll'l': V8-940
l-4

I

l'l a rtzcll
Ir766l-2 tt

^t

PHC-C3YF-r( )F

t6
72

Constant Spced,
I lyd raulically Actuatccl

100 Grecn or l00l-t
lllue Aviation Gratte

Itefer to latest rcvision
o[ Continental Service
Ilulletin "Fuel and Oil

Grades"

IJ

M l.ts-244
llefer to Section 8 -

paragraph S.19.

ISSUED: NOVIiMBItR 30, 1978
REVISIID; Jl.Jl,Y 16, l9ll4
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SECTION I
GENERAL

I.13 STANDARD AIRPLANE WEIGHTS

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

1.I5 BAGGAGE SPACE

(a) Compartment Volume (cu. ft.)
(b) Entry width (in.)
(c) Entry Height (in.)

1.T7 SPECIFIC LOADINGS

r.1I MAXIMUM WEIGHTS

(a) Maximum Takeoff Weight (lbs.)
(b) Maximum Landing Weight (lbs.)
(c) Maximum Ramp Weight (lbs.)
(d) Maximum Weights in Baggage

Compartment

(a) Wing Loading (lbs. per sq. ft.)
(b) Power Loading (lbs. per hp)

ISSUED: NOVEMBER 30, 1978
REYISED: JULY 15, 1982

2900
2900
2912

200

l7
r4.5

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION
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SECTION 2
LIMITATIONS

SECTION 2

LIMITATIONS

2.I GENERAL

This section provides the "FAA Approved" operating limitations,
instrument markings, r:olor coding and basic placards necessary for
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 (Supplements).

2.3 AIRSPEED LIMITATIONS

SPEED KIAS KCAS

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

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

Design Maneuvering Speed (VA) - Do not
make full or abrupt control movements
above this speed.

At 2900 lbs. G.W.
At 1893 lbs. G.W.

193

ls2

186

148

124
97

t2l
97

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. Maneuver-
ing speed should not be exceeded while opera-
ting in rough air.

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 15, 19t2
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PIPER AIRCRAFT CORPORATION
PA-28RT-201T, TURBO ARROW IV

SPEED

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

Maximum Landing Gear Extension Speed -
Do not exceed this speed when extending
the landing gear.

Maximum Landing Gear Retraction Speed -
Do not exceed this speed when retracting
the landing gear.

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

2.5 AIRSPEED INDICATOR MARKINGS

MARKING

Red Radial Line (Never Exceed)

Yellow Arc (Caution Range - Smooth
Air Only)

Green Arc (Normal Operating Range)

White Arc (Flap Down)

REPORT: VB-940
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KIAS KCAS

r08 104

133 130

ln 109

r33 130

IAS

I93 KTS

152 KTS to
I93 KTS

66 KTS to
I52 KTS

6l KTS to
108 KTS

ISSUED: NOVEMBER 30, 197t



PIPBR AIRCRAFT CORPORATION
PA-28RT.201T, TURBO ARROW IV

SECTION 2
LIMITATIONS

2.7 POWER PLANT LIMITATIONS

(a) Number of Engines
(b) Engine Manufacturer
(c) Engind Model No.
(d) Engine Operating Limits(l) Maximum Horsepower

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

(ln. Mercury)
(4) Maximum Oil Temperature

(e) Oil Pressure
Minimum (red line)
Maximum (red line)(0 Fuel Pressure
Maximum (red line)

(g) Fuel (AVGAS ONLY) (minimurn grade)

(h) Number of Propellers
(i) Propeller Manufacturer
CI) Propeller Hub and Blade Modbl

(l) Optional (Three Blade)

(2) Standard (Two Blade)

(k) Propeller Diameter
(l) Optional (Three Blade)

Minimum
Maximum

(2) Standard (Two Blade)
Minimum
Maximum

(l) Blade Angle Limits
(l) Optional (Three Blade)

Low Pitch Stop
High Pitch Stop

(2) Standard (Two Blade)
Low Pitch Stop
High Pitch Stop

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984

I

Teledyne Continental
TSIO-360-FB

200
2575

!,1
240"b

IO PSI
100 PSr

19 PSI
100 orl00LL

Aviation Grade
I

Hartzell

PHC-C3YF-r( )F I
F7663-2R

BHC-C2YF-r( )F/
F84594-8R

72
76

75
76

13.2 ! .2
33t lo

t4.4 ! ,2"
29!1"

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION
PA-2ERT-201T, TURBO ARROW IV

(m) RPM Restrictions (Two Bladed
Propeller Only)

2.9 POWER PLANT INSTRUMENT MARKINGS

(a) Tachometer
Green Arc (Normal Operating Range)
Red Line (Maximum Continuous
Power)

(b) Oil Temperature
Green Arc (Normal Operating Range)
Red Line (Maximum)

(c) Oil Pressure
Green Arc (Itormal Operating Range)
Yellow Arc (Caution Range) (Idle)
Yellow Arc (Caution Range)
(Start and Warm-Up)
Red Line (Minimum)
Red Line (Maximum)

(d) Fuel Pressure
Green Arc (Normal Operating Range)
Red Line (Maximum)

(e) Exhaust Gas Temperature (EGT)
Green Arc (Normal Operating Range)
Red Line (Maximum)(0 Manifold Pressure
Green Arc (Normal Operating Range)
Red Line (Maximum)

REPORT: VB-940
2-4

Avoid Continuous
Ground Operation
1700-2100 RPM In

Cross/Tail Wind Over
IO KTS.

Avoid Continuous
Operation 2000-2200

RPM Above 32 Inches
Manifold Pressure.

500 to 2575 RPM

2575 RPM

l00o to 240"F
2400F

30 PSI to 80 PSI
IO PSI tO 30 PSI

80 PSI to 100 PSI
IO PSI

100 PSt

3.5 PSI to 19 PSI
I9 PSI

1200'F to l650oF
16500F

l0IN. to 4l IN.
4I IN.

HG
HG

ISSUED: NOVEMBER 30, 1978



PIPER AIRCRAFT CORPORATION
PA-28RT-201T, TURBO ARROW IV

SECTION 2
LIMITATIONS

2.II WEIGHT LIMITS

(a) Maximum Weight
(b) Maximum Ramp Weight
(c) Maximum Baggage

29OO LBS
29I2 LBS

2OO LBS

NOTE

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

2.13 CENTER OF GRAVIT'Y LIMITS

89.0
85.0

Weight
Pounds

2900
2400

93.0
93.0

Forward Limit
Inches Aft of Datum

Rearward Limit
Inches Aft of Datum

NOTES

Straight line variation between points given.

The datum used is 78.4 inches ahead of the
wing leading edge at the intersection of the
straight and tapered section.

It, is the responsibility of the airplane owner
and the pilot to insure that the airplane is
properly loaded. See Section 6 (Weight and
Balance) for proper loading instructions.

2.15 MANEUVER LIMITS

No acrobatic maneuvers including spins approved.

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 15,1982

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION
PA,2tRT-201T, TURBO ARROW IV

2.I9 TYPES OF OPERATIONS

The airplane is approved for the following operations when equipped in
accordance with FAR 9l or FAR 135.

2.T7 FLIGHT LOAD FACTORS

(a) Positive Load Factor (Maximum)
(b) Negative Load Factor (Maximum)

(a) Day V.F.R.
(b) Night V.F.R.
(c) Day I.F.R.
(d) Night I.F.R.
(e) Non Icing

2.2I FUEL LIMITATIONS

(a) Total Capacity
(b) Unusable Fuel

The unusable fuel for this airplane has
been determined as 2.5 gallons in each
wing tank in critical flight attitudes.

(c) Usable Fuel
The usable fuel in this airplane has
been determined as 36.0 gallons in each
wing tank.

(d) Fuel remaining when the quantity indi-
cators read zero cannot be used safely
in flight.

REPORT: VB-940
2-6

3.8 c
No inverted maneuvers

approved

77 U.S. GAL.
5 U.S. GAL.

72 U.S. GAL

2.23 OPERATING ALTITUDE LIMITATIONS

- Flight above 20,000_feet is not approved. Flight up to and including
10:q00 feet is approved if equipped-with oxygän in accordance withFAR 23.lzl4l and avionics in accordance with FAR 9l or FAR 135.

ISSUED: NOVEMBER 30, t9Z8



PIPER AIRCRAFT CORPORATION
PA-28RT-201T, TURBO ARROW IV

SECTION 2
LIMITATIONS

2.25 NOISE LEVEL

The noise level of this aircraft is 69.4 d B(A) for two bladed propeller
installations and 72.8 d B(A) for three bladed propeller installations.

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

The above statement not withstanding the noise level stated above has
been verified by and approved by the Federal Aviation Administration in
noise level test flights conducted in accordance with FAR 36, Noise
Standards - Aircraft Type and Airworthiness Certification. This aircraft
model is in compliance with all FAR 36 noise standards applicable to this
type.

REPORT: VB-940
2-7
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PIPER AIRCRAFT CORPORATION
PA-28RT.2OIT, TURBO ARRO1V IV

2.27 PLACARDS

In full view of the pilot:

THIS AIRCRAFT MUST BE OPERATED AS A NOR-
MAL CATEGORY AIRPLANE IN COMPLIANCE
WITH THE OPERATING LIMITATIONS STATED
IN THE FORM OF PLACARDS, MARKINGS AND
MANUALS.

THIS AIRCRAFT APPROVED FOR NIGHT I.F.R.
NON-ICING FLIGHT WHEN EQUIPPED IN
ACCORDANCE WITH FAR 9I OR FAR I35.

In full view of the pilot, the following Takeoff Check List and one of the
following Landing Check Lists will be installed:

TAKEOFF CHECK LIST

Fuel on Proper Tank
Auxiliary Fuel Pump Off
E4gine Gauges Checked
Alternate Air Closed
Seat Backs Erect
Mixture Set
Propeller Set

Fuel on Proper Tank
Seat Backs Erect
Fasten Belts/ Harness
Aux. Fuel Pump Off
Mixture Rich

Fasten Belts/ Harness
Flaps Set
Trim Tab Set
Controls Free
Doors Latched
Air Conditioner Off

LANDING CHECK LIST

REPORT: VB-940
2-8

Propeller Set
Gear Down (133 KIAS Max.)
Flaps Set (108 KIAS Max.)
Air Conditioner Off

ISSUED: NOVEMBER 30, 1978
REVISED: SEPTEMBER 14, 1979



PIPER AIRCRAFT CORPORATION
PA-28RT-201T, TURBO ARROW IV

SECTION 2
LIMITATIONS

LANDING CHECK LIST

Fuel on Proper Tank
Seat Backs Erect
Fasten Belts/ Harness
Aux. Fuel Pump Off
Mixture Rich

ISSUED: NOVEMBER 30, l9lt
REVISED: SEPTEMBER 14, 1979

Propeller Set
Gear Down
Flaps Set (White Arc)
Air Conditioner Off

The "Air Conditioner Off item in the above Takeoff and Landing
Check Lists is mandatory for air conditioned aircraft only.

On the instrument panel in full view of the pilot:

MANEUVERING SPEED I24 KIAS
AT 2900 LBS. (SEE A.F.M.)

or
vA t24 AT 2900 LBS. (SEE P.O.H.)

On the instrument panel in full view of the pifot:

DEMONSTRATED CROSSWIND COMPONENT 17, KTS
or

DEMO. X-WIND 17 KTS

In full view of the pilot:

NO ACROBATIC MANEUVERS,
INCLUDING SPINS, APPROVED

On the instrument panel in full fiew of the pilot:

GEAR DOWN 133 KIAS (MAX.)
GEAR UP III KIAS (MAX.)
EXTENDED 133 KIAS (MAX')

or
VLO I33 DN, III UP VLE I33 MAX.

REPORT: Y&,9a0
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PIPER AIRCRAFT CORPORATION
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Near emergency gear lever:

EMERGENCY DOWN

Near emergency gear lever (aircraft equipped with backup gear
extender):

OVERRIDE ENGAGED AUTO-EXT-OFF
LOCK PIN ON SIDE

TO ENGAGE OVERRIDE:
PULL LEVER FULL UP, PUSH LOCK PIN

TO RELEASE OVERRIDE:
PULL LEVER FULL UP & RELEASE

Near gear selector switch

GEAR UP
DOWN

II I KIAS MAX.
I33 KIAS MAX.

ISSUED: NOVEMBER 30, 197t
REVISED: AUGUST 15, I9t5

Adjacent to upper door latch:

ENGAGE LATCH BEFORE FLIGHT

In full view of the pilot

WARNING

TURN OFF STROBE LIGHTS WHEN IN
CLOSE PROXIMITY TO GROUND OR
DURINC FLIGHT THROUGH CLOUD,
FOG OR HAZE,

In full view of the pilot, in the area of the air conditioner controls when
the air conditioner is instailed:

WARNING

AIR CONDITIONER MUST BE OFF TOINSURE NORMAL TAKEOFF CLIMB
PERFORMANCE.

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION
PA.2!RT.2OIT, TURBO ARROW IV

SECTION 2
LIMITATIONS

On insidc ol' baggage compartment door:

BAGGAGE MAXIMUM 2OO LBS. SEE WEIGHT AND
BALANCE DATA FOR BAGGACE LOADINC BE-
TWEEN I50 LBS. AND 2OO LBS.

ln lull view of the Pilot

FUEL REMAINING WHEN QUANTI-I-Y INDICATOR
READS ZERO CANNOT BE USED SAFELY IN
FLIGHl"

On the instrument panel in full view of the pilot in aircraft with two
bladed propeller installations only:

AVOID CONTINUOUS GROUND OPERATION ITOO-
2IOO RPM IN CROSS;TAIL WIND OVER IO KTS.

AVOID CONTINUOUS OPERATION 2OOO-2200 RPM
ABOVE 32" MANIFOLD PRESSURE.

On the aft baggage closeout:

MAXIMUM BAGGAGE 2OO LBS. NO HEAVY
OBJECTS ON HAT SHELF.

ISSUED: NOVEMBER 30' 1978
REVISED: AUGUST t, l9t3

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION
PA-28RT.2OIT, TURBO ARROW IV

Adjacent to fuel tank filler caps (Prior to serial number 28R-8031031)

FUEL - l00l130 AVTATTON GRADE - MIN. USABLE
CAPACITY 36 GAL.

USABLE CAPACITY TO BOTTOM OF FILLER
NECK IIT"DICATOR 25 GAL.

Adjacent to fuel tank filler caps (Serial numbers 28R-8031031 and up):

FUEL - IOO OR IOOLL AVIATION GRADE

(Serial numbers 28R-8331015 and up)

AVGAS OI{LYss
GRADE
rooLt

GBADE
roo

REPORT: VB-940
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-28RT-201T, TURBO ARROW tV EMERGENCY PROCEDURES

SECTTON 3

EMERGENCY PROCEDURES

3.T GENERAL

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

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

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

The remainder of the section is devoted to amplified emergency
procedures containing additional information to provide the pilot with a
more complete understanding of the procedures.

These procedures are suggested as a course of action for coping with the
particular condition described, but are not a substitute for sound judgment
and common sense. Pilots should familiarize themselves with the
procedures given in this section and be prepared to take appropriate action
should an emergency arise.

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

ISSUED: NOVEMBER 30, 197t
REVISED: JULY 16, tr9t4

REPORT: Y&9a0
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-2tRT-20IT, TURBO ARROW IV

3.3 EMERGENCY PROCEDURES CHECK LIST

ENGINE FIRE DURING START

Starter. crank engine
. idle cut-offMixture

Throttle olrcn
Primer. ..... oFF
Fuel sclcctor OFF
Abandon if lire continues.

ENGINE POWER LOSS DURING TAKEOFF

If sufficient runwsy remains for a normal landing, lcarr gcardown and land
straight ahead.

If area ahead is rough, or if it is neccssary to clear obstructions:
Gear selector switch ..... uP
Emcrgcncy gcar levcr (aircraft cquippcd

with backup gcar extendcr).... locked in OVERRIDE
ENGAGED position

If suflicient altitude has been gained to attempt a restart:
Maintain safe airspeed.
Fuel selcctor . . . switch to tank

containing fucl
Auxiliary fuel pump... unlatch, HI

chcck RICHMixture
Altcrnate air OPEN

.. as requircdEmergcncy gear lever
If power is not rcgained, procced with power off landing

ENGINE POWER LOSS IN FLIGHT

Fuel selector switch to tank
containing fuel

Auxiliary fuel pump ..... unlatch, HlMixture .. RICH
Alternate air ... . OPEN
Engine gauges ... check for indication

of cause of power loss
If no fuel pressure is indicated, check tank selector position to be surc it is on
a tank containing fuel.

REPORT: VB-940
3-2
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PIPER AIRCRAFT CORPORATION SECTION 3
PA-2IRT.2OIT, TURBO ARROW IV DMERGENCY PROCEDURES

When powcr is restored:
Alternatc air CLOSED
Auxiliary fucl pump. OFF
If powcr is not restored prepare for powcr off landing.
Trim for 97 KIAS.

POWER OFF LANDING

On aircraft cquippcd with thc backup gcar extender, lock emergency gear
lcvcr in OVERRIDE ENGAGED position beforc airspced drops to 106
KIAS to prevcnt the landing gcar from frcc falling.
Trim for 97 KIAS.
Locatc suitsblc lield.
Establish spiral pattcrn.
1000 ft. above ficld at downwind position for normal landing approach.
When ficld can easily bc easily rcached slow to 75 KIAS for shortcst landing.

GEAR DOWN EMERGENCY LANDING

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

Whcn committcd to landing:
Landing gcar sclector
Throttlc
Mixturc ....
Ignition
Mastcr switch
Fucl sclcctor
Scat bclt and harncss.,..

GEAR UP EMERGENCY LANDING

In thc evcnt a gcar up landing is required, procced as follows
Flaps . . .'Ihrottlc
Mixturc
lgnition switchcs
Master switch
Fuel selector
Seat bclt and harness
Contact surface at minimum possible airspeed.

ISSUED: NOVEMBER 30, l97E
REVISED: AUGUST 15, l9t6

. Down

.. close
.. idle cut-off

. OFF

. OFF

. OFF

.... as desired
. . close

... idle cut-off
.. OFF

tight

OFF

tight
.... oFF

REPORT:940
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SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA.28RT.2OIT, TURBO ARROW IV

FIRE IN FLIGHT

Source of fire. . . . check

Electrical fire (smoke in cabin): .... oFFMaster switch
Vents. . . . open
Cabin heat .... oFF
Land as soon as practicable.

Engine fire:
Fuel selector .. OFF
Throttle ..... ..... cLosED

. . .. idle cut-off

.... check OFF... oFF
Mixture
Auxiliary fuel pump
Heater and defroster
Proceed with power off landing procedure.

LOSS OF OIL PRESSURE

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

LOSS OF FUEL PRESSURE

Auxiliary fuel pump. . unlatch, HI
Fuel selector . check on full tank

ENGINE DRIVEN FUEL PUMP FAILURE

Throttle . ... retard
Auxiliary fuel pump. .. unlatch, HI
Throttle..... ...reset (7570 Power or below)

CAUTION

If norr4al engine operation and fuel flow is not
immediately re-established, the auxiliary fuel
pump shouid be turned off. The lack of a fuel
ilow-indication while in the HI auxiliary fuel
pump position could indicate a leak in the fuel
iystem, or fuel exhaustion.

REPORT: VB'940
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PIPER AIRCRAFT CORPORATION SECTION 3
PA.28RT.2OIT, TURBO ARROW IV EMERGENCY PROCEDURES

CAUTIONS

DO NOT actuate the auxiliary fuel pump
unless vapor suppression is required (LO
position) or the engine-driven fuel pump fails
(HI position). The auxiliary pump has no
standby function. Actuation of the HI switch
position when.the engine is operating normally
may cause engine roughness and/ or power loss.

If the auxiliary fuel pump switch or primer
switch fails causing the auxiliary fuel pump to
be activated in the Hl mode while the engine-
driven fuel pump is operating normally, engine
roughness and/or power loss could occur.
Should this condition exist, pull out the fuel
pump pull-type circuit breaker, if so equipped,
or shut off the master switch.

HIGH OIL TENIPERATURE

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

ELECTRICAL FAILURES

ALT annunciator light illuminated
Ammeter . . check to verify

inop. alt.

lf ammeter shows zero
ALT switch . OFF

Reduce electrical loads to minimum
ALT circuit breaker . check and reset

as required
ALT switch ON

ISSUED: NOVEMBER 30, 1978
REVISED: JUNE 30, 1981
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ll' powcr rrot rcstorctl
Al- l' switch

Al-'l'switch
llAl'switch

lI alternator loads arc reduccd
Elcctricitl load . .

I-and as soon as practical

lllil'Olt'I': Vll-940
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NOl"E

[)uc to incrcased systcnl voltagc ancl radio
I'rcqucrrcy noisc, opcration with Al-'l' switch
ON and IIA'I switch OFF- should bc made
only wlrcn rcquircd by an clcctrical systcnr
lhilure .

. reduce to minimum

ISSUIiD: NOVEMBIIR 30, 1978
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ll'altclnator output cilllnol bc rcstolctl , r'ctl ucc clcctrical loads attd lantl irs
soon as practical. 'l'lte battery is thc only rernairring sourcc ol'clcctrical
power.

Et,BCTRICAL OVIiRI,OAD (alternator over 20 amps above known
electrical load)

FOIT AIIIPI-ANES WI-I'II INI'EITI.OC]KED I]A'I' AND ALl' SWI'I'CII
oPEll.Al loN

Elcctrical load . , .....reduce

If altcrnator loads are not reduced
ALI- switch OFF

l-and as s(.ron .rs praclical.'l'hc battcry is the ortly renlainingsource of power.
Anticipatc contplctc clcctrical failure.

FOIT AIII.PLANES WITH SEPARA E I]A]' AND ALT SWI'I-CII
oPERATTON
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PIPDR AIRCRAFT CORPORATION SECTION 3
PA.2tRT.2OIT, TURBO ARROW IV EMERGENCY PROCEDURES

lf alternator loads are not reduced
OFFALT switch

BAT switch

Throttle
Oil pressure
Propcontrol .....

Airspeed
Throttle

l-and as soon as possibte. Anticipate complete electrical failure.

NOTE

If the battery is depleted, thc landing Sear must
be lowcred using tlre emergency extension
procedure. The gear position lights will be
inoperativc.

PROPELLER OVERSPEED

. retard

. . check
..... full DECREASE rPm,

then set if any
control available

reduce
. . . as required to remain

below 2575 rpm

EMERGENCY LANDING GEAR EXTENSION

Prior to cmergency extension procedure
Master switch ... check ON
Circuit brcakers. check
Pancl lights ... OFF (in daytime)
Gear indicator bulbs ...check

If landing gear does not check down and lock:
Airspecd reduce below 88 KIAS
Lanäing gear selector switch . . gear DOWN position
tf gear has failed to lock down on aircraft equipped with the backup gcarl
extender, raise emergency gear lever to OVERRIDE ENGAGED position' I
If gear has still failed to lock down, move emergency lever to "Emergency
Down" position.
If gear has still failed to lock down, yaw the airplane abruptly from side to
side with the rudder.

ISSUED: NOVEMBER 30' 1978
REVISED: AUGUST 15' l9E6
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If the nose gear will not lock down using the above procedure, slow the
aircraft to the lowcst safe speed attainable using the lowcst power setting
required for safe operation and accomplish the following:
Emergency gear lever (aircraft equipped

with backup gear extender).... ..... OVERRIDE ENGAGED
Landing gear selector switch . , gear DOWN position
If landing gear docs not check down, recycle gear through up position, and
then select gear DOWN.

SPIN RECOVERY

. full opposite to
direction of rotation

... full forward while
neutralizing ailcrons

Throttle idle
neutral (when rotation stoPs)
. . , . .4s rcquired to smoothlY

regain level flight attitude

OPEN DOOR

If both upper and side latches arc open, the door will trail slightly open and
and airspeeds will be reduccd slightly.

Rudder

Control wheel

Ruddcr
Control wheel ...

To closc the door in flight:
Slow airplane to 87 KIAS.
Cabin vents
Storm window

If upper latch is open. .
If side tatch is open

If both latches arc open

REPORT: VB-940
3-t

close
open

latch
pull on armrest while

moving latch handlc to
latchcd position

latch side latch
thcn top latch
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SECTION 3
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EMERGENCY DESCENT

A malfunction of the oxygen system requires an immediate descent to an
altitude at or below 12,500 feet.

NOTE

Time of useful consciousness at 20,000 ft' is

approximately l0 minutes. ln the event an
emergency deicent becomes necessary, CLO-SE
the throttie and move the propeller control full
FORWARD. Adjust the mixture control as
necessary to attain smooth operation. Extend
the landing gear and flaps at 103 KIAS and
maintain this airsPeed.

REPORT: VB'940
384ISSUED: FEBRUARY 9, l9El



3.s AMPLTFIED EMERGENCY PROCEDURES (GENERAT)

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

PIPER AIRCRAFT CORPORATION SECTION.3
PA.28RT.2O1T, TURBO ARROW IV EMERGENCY PROCEDURES

3.7 ENGINE FIRE DURING START

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

The fuel selector valves should be OFF and tlie mixture at idle cut-off if
an external fire extinguishing method is to be used.

3.9 ENGTNE POWER LOSS DURING TAKEOFF

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

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

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

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

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

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

ISSUED: NOVEMBER 30, l97t
REVISED: AUGUST t5, t9t6

REPORT: V&9{0
$9



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES pA-2tRT-201T, TURBO ARROW tV

If sufficient altitude has been gained to attempt a restart, maintain a safe
airspeed and switch the fuel selector to anothertank containingfuel. Place
the auxiliary fuel pump to HIr. Check that the mixture is RICH. The
alternate air should be OPEN.

On aircraft equippcd with the backup gear extender, the landing gear
will extend automatically when engine power fails at speeds bclow
approximately 103 KIAS. The glide distance with the landing gearextended
is roughly halvcd. If the situation dictates, the landing gear can bc retained
in thc retracted position by locking the emergency lever in the OVERRIDE
ENGAGED position.

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

If power is not regained, proceed withthe PowerOff Landingprocedure
(refcr to thc emergency check list and Paragraph 3.13).

3.II ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption
and powcr will bc restored shortly after fuel flow is restored. If power loss
occurs at a low altitude, the first step is to prepare for an emergency landing
(refer to Paragraph 3.13). An airspeed of at least 97 KIAS should be
maintained.

If altitude permits, switch the fuel selector to another tank containing
fucl and turn the auxiliary fuel pump to HI*. Move the mixture control to
RICH and the alternate air to OPEN. Check the engine gauges for an
indication of the cause of the power loss. If no fuel pressure is indicated,
check thc tank selector position to be sure it is on a tank containing fuel.

When powcr is restored move the alternate air to the *CLOSED"
position and turn OFF the auxiliary fuel pump.

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

tThe HI position on the auxiliary fuel pump switch is guarded and must be
unlatchcd bcfore it can be activated.

REPORT: V&9{0
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lf time permits, turn the ignition switch to "L" then to "R" then back to
"BOTH" to check magneto grounding. Move the throttle and mixture
control levers to different settings. This may restore power if the problem is
too rich or too lean a mixture or if there is a partial fuel system restriction.
Try the other fuel tank. Water in the fuel could take some time to be used up,
and allowing the engine to windmill may restore power. lf power loss is due
to water, fuel pressure indications will be normal.

If engine failure was caused by fuel exhaustion
restored after switching fuel tanks until the empty fuel
may require up to ten seconds.

power will not be
lines are filled. This

lf power is not regained, proceed with the Power Off Landing procedure
(refer to emergency check list and Paragraph 3.13).

3.I3 POWER OFF LANDING

lf loss of power occurs at altitude, lock emergency gear lever in
"Override Engaged" position before airspeed drops to 106 KIAS to prevent
the landing geär from inadvertently free falling on aircraft equipped with the I
backup gear extender. Trim the aircraft for best gliding angle (97 KIAS' Air I

Cond. off) and look for a suitable field.lf measures taken to restore power
are not effective, and if time permits, check your charts for airports in the
immediate vicinity; it may be possible to land at one if you have sufficient
altitude. At besf gliding angle, with the engine windmilling' and the
propeller control ln futt DgCnnnSf rpm, the aircraft will travel
äpproximately 1.6 miles for each thousand feet of altitude. If possible, notify
tüd FAA by iadio of your difficulty and intentions. If another pilot or
passenger is aboard, let him help.

When you have located a suitable fietd, establish a spiral pattern.around
this field. try to be at 1000 feet above the field at the downwind position,to
make a normal landing approach. When the field can easily be reached, slow
to 75 KIAS with flaps?own for the shortest tanding. Excess altitude may be
lost by widening yout p"tt.tn, using flaps or slipping' or a combination of
these.

Whether to attempt a landing with gear up or down depends on many
factors. lf the field chosen is obviöusly smooth and firm, and lgng cnough to
bring the plane to a stop, the gear should be down. lf there are stumps or
rock-s or oiher large obsäles in the field, the gear in the down Position will
better protect the öccupants of the aircraft. If, however, the lield is suspectcd
to be äxcessively soft or short, or when landing in water of any depth, a
wheels-up landing will normally be safer and do less damage to the airplanc.

ISSUED: NOVEMBER 30, 19?t
REVISED: AUGUST 15' l9t6
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On aircraft equipped with the backup gear extender, the landinE Eear
will free fall at airspeeds below approximately 103 KIAS, and will take six to
eight seconds to be down and locked. If a gear up landing is desired, it will be
necessary to lock the override lever in the OVERRIDE ENGAGED position
before the airspeed drops to 106 KIAS to prevent the landing gear from
inadvertently free falling.

Touchdown should normally be made at the lowest possible airspeed.

(a) Gear Down Emergency Landing

When committed to a Eea;r down emergency landing, select
landing gear "down", close the throttle control and shut OFF the
masteiand ignition switches. Flaps may be used as desired. Turn the
fuel selector valve to OFF and move the mixture to idle cut-off. The
seat belts and shoulder harness (if installed) should be tightened.
Touchdown should be normally made at the lowest possible airspeed.

NOTE

If the master switch is OFF, the gear cannot be
retracted.

(b) Gear Up Emergency Landing

On aircraft equipped with the backup lear extender, lock-the
emergency gear levei in OVERRIDE ENGAGED p.osition before
the airspöeJ drops to 106 KIAS prevent the landing gear from
inadvertently fret falling. Wing flaps should be extended as
desired.

When committed to a gear up landing, CLOSE the throttle
and shut OFF the master and ignition switches. Turn OFF the
fuel selector valve.

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

REPORT: VF940
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3.T5 FIRE IN FLIGHT

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

Check for the source of the fire first

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

lf an engine fire is present, switch the fuel selector to OFF and close the
throttle. The mixture should be at idle cut-off. Turn the auxiliary fuel pump
OFF. In all cases, the heater and defroster should be OFF. If radio commu-
nication is not required select master switch OFF. If the terrain permits, a
landing should be made immediately.

NOTE

The possibility of an engine fire in flight rs
extremely remote. The procedure given is
general and pilot judgment should be the deter-
mining factor for action in such an emergency.

3.T7 LOSS OF OIL PRESSURE

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

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

REPORT: VB-940
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Depending on the circumstances, it may be advisable to make an off
airport landing while power is still available, particularly if other indications
of actual oil pressure loss, such as sudden increases in temperatures, or oil
smoke, are apparent, and an airport is not close.

If engine stoppage occurs, proceed with Power Off Landing.

3.19 LOSS OF FUEL PRESSURE

The most probable cause of loss of fuel pressure is either fuel depletion
in the fuel tank selected, or failure of the engine driven fuel pump. If loss of
fuel pressure occurs, check that the fuel selector is on a tank containing fuel;
place auxiliary fuel pump on "HI" until fuel pressure recovers, then turn
OFF.

If loss of fuel pressure is due to failure of the engine driven fuel pump,
the auxiliary fuel pump system can supply sufficient fuel pressure for engine
power up to approximately 75T0. Any combination of RPM and Manifold
Pressure defined in the Power Setting Table may be used, but leaning may be
required for smooth operation at altitudes above 15,000 feet, or for RPM
below 2300. Normal cruise, descent and approach procedures should be
used.

If failure of the engine driven fuel pump is suspected, retard throttle and
unlatch the auxiliary fuel pump and place in *HI" position. The throttle can
then be reset at 75/s power or below.

CAUTION

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

DO NOT actuate the auxilary fuel pump unless vapor suppression is
required (LO position) or the engine driven fuel pump fails (HI position).
The auxiliary pump has no standy function. Actuation of the HI switch
position when the engine is operating normally may cause engineroughness
and/or power loss.

REPORT: VB-940
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3.21 ENGINE.DRIVEN FUEL PUMP FAILURE

If an engine-driven fuel pump failure is indicated, immediateiy retaiil
the rhrottle. ihe auxiliary fuei pump switch should be unlatched and the HI
position selected. The thiottle ihould then be reset at TSVoPower or below.

CAUTIONS

lf normal engine operation and fuel flow is not
immediately re-established, the auxiliary fuel
pump should be turned off. The lack of a fuel
ilow-indication while on the HI auxiliary fuel
pump position could indicate a leak in the fuel
system or fuel exhaustion.

DO NOT actuate the auxiliary fuel pump
unless vapor suppression is required (L.O
position) or the engine-driven fuel pump fails
(Hl position). The auxiliary pump has. no
itandby function. Actuation of the Hl switch
position when the engine is operating normally
may cause engine roughness and/or power loss'

lf the auxiliary fuel pump switch or primer
switch fails causing the auxiliary fuel pump to
be activated in the HI mode while the engine-
driven fuel pump is operating normally, engine
roughness and/or power loss could occur.
StroutO this condition exist, pull out the fuel
pump pull-type circuit breaker, if so equipped,
or shut off the master switch.

ISSUED: NOVEMBER 30, l97t
REVISED: JUNE 30' 19tl
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3.23 HIGH OIL TEMPERATURE

An abnormally high oil temperature indication may be caused by a low
oil level, an obstruction in the oil cooler, damaged or improper baffle seals, a
defective gauge, or other causes. Land as soon as practical at an appropriate
airport and have the cause investigated.

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

3.25 ELECTRICAL FAILURES

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

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

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

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

3.26 ELECTRICAL OVERLOAD (Alternrtor over 20 empc rbove known
electrlcrl loed)

If abnormally high alternator output is observed (more than 20 amps
above known electrical load for the operating conditions) it may be caused
by a low battery, a battery fault or other abnormal electrical load. lf the
cause is a low battery, the indication should begin to decrease toward
normal within 5 minutes. lf the overload condition persists attempt to

REPORT: VB-940 TSSUED: SEPTEMBER 14, 1979
REVISED: DECEMBER 20, l9t63l5r
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reduce the load by turning off nonessential equipment. For airplanes with
interlocked BAT and ALT switch operation, when the electrical load cannot
be recluced turn the ALI switch oFF and land as soon as practical. The
battery is the only remaining source of electrical power. Also anticipate
complete electrical failure.

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

NOTE

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

NOTE

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

ISSUED: SEIyTEMBER 14, 1979
REVISED: DECEMBER 20, 1986
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3.27 PROPELLER OVERSPEED

Propeller overspeed is caused by a malfunction in the propeller
governor or low oil pressure which allows the propeller blades to rotate to
full low pitch.

If propeller overspeed should occur, retard the throttle and check the oil
pressure. The propeller control should be moved to full "DECREASE rpm"
and then set if any control is available. Airspeed should be reduced and
throttle used to maintain 2575 RPM.

3.29 EMERGENCY LANDING GEAR EXTENSION

Prior to initiating the emergency extension procedure check to insure
that the master switch is ON and that the circuit breakers have not opened. If
it is daytime the panel lights should be turned OFF. Check the landing gear
indicators for faulty bulbs.

NOTE

Refer to Pam. 4.47 for differences when
emergency extension procedure is performed
for training purposes.

If the landing gear does not check down and locked, reduce the airspeed
below 88 KIAS. Move the landing gear selector switch to the DOWN
position. If the gear has failed to lock down on aircraft equipped with the
backup gear extender, raise the emergency gear lever to the OVERRIDE
ENGAGED position.

If the gear has still failed to lock down, move the emergency gear lever to
thc EMERGENCY DOWN position.

If the gear has still failed to lock down, yaw the airplane abruptly from
side to side with the rudder.

If the nose gear will not lock down using the above procedure, slow the
airplane to the lowest safe speed attainable using the lowest power setting
requircd for safe operation and raise the emergency gear lever to the
OVERRIDE ENGAGE position on aircraft equipped with the backup gear
extcnder. Move the landing gear selector switch to the gear DOWN
position. If the landing Eear does not check down, recycle the gear through
thc UP position and then select the'DOWN" position.

REPORT: V&940
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3.31 SPIN RECOVERY

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

3.33 OPEN DOOR

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

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

To close the door in flight, slow the airplane to 87 KIAS, close the cabin
vents and open the storm window. If the top latch is open, latch it' If the side
latch is open, pull on the arm rest while moving the latch handle to the
latched position. If both latches are open, close the side latch then the top
latch.

3.35 ENGINE ROUGHNESS

Engine roughness may be caused by dirt in the injector nozzles,
induction system icing, or ignition problems.

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

ISSUED: NOVEMBER 30, l97t
REVISED: SEPTEMBER 14' 1979
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Move the alternate air to OPEN

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

Check the engine gauges for abnormal readings. Ifany gauge readings
are abnormal proceed accordingly.

The magneto switch should then be moved to "L" then *R," then back to*BOTH." If operation is satisfactory on either magneto, proceed on that
magneto at reduced power with full RICH mixture to a landing at the first
available airport.

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

3.37 EMERGENCY DESCENT

A malfunction of the oxygen system requires an immediate descent to an
altitude at or below 12,500 feet.

NOTE

Time of useful consciousness at 20,000 ft. is
approximately l0 minutes. In the event an
emergency descent becomes necessary, CLOSE
the throttle and move the propeller control full
FORWARD. Adjust the mixture control as
necessary to attain smooth operation. Extend
the landing gear and flaps at 103 KIAS and
maintain this airspeed.

REFORT: VB-940
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

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

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

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

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

The remainder of the section is devoted to amplified normal procedures
which provide detailed information and explanations of the procedures
and how to perform them. This portion of the section is not intended for
use as an in-flight reference due to the lengthly explanations. The short form
check list should be used for this purpose.

4.3 AIRSPEEDS FOR SAFE OPERATIONS

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

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984
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Performance for a specific airplane may vary from published figures
depending upon the equipment installed, the condition of the engine,
airplane and equipment, atmospheric conditions and piloting technique.

(a) Best Rate of Climb Speed
gear up, flaps up 97 KIAS
gear down, flaps up 79 KIAS

(b) Best Angle of Climb Speed
gcar up, flaps up 79 KIAS
gear down, flaps up 73 KIAS

(c) Turbulent Air Operating Speed (See Subsection 2.3) 124 KIAS
(d) Maximum Flap Speed 108 KIAS
(e) Landing Final Approach Speed (Flaps 40") 75 KIAS(0 Maximum Demonstrated Crosswind Velocity 17 KTS

REPORT: VB-940
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4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

COCKPIT

Control wheel
Parking brake
All switches
Mixture ..
Master switch
Fuel gauges .
Annunciator panel
Master switch
Primary flight controls
Flaps.
Trim .
Pitot and static systems . . . .
Windows

.. .. release restraints
. set
OFF

idle cut-off
ON

.. check quantity
check
OFF

: : : : : : : : : : : : : : : : : : : : . : : : : : il:i:; :i:ä:ill
neutral

drain
...check clean

REPORT: VB-940
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Required papers....,
Tow bar unO'Uoggog..
Baggage door..

RIGHT WING

Surface condition
Flap and hinges.
Aileron and hinges
Wing tip and lights
Fuel tank

Fuel tank vent.....
Fuel tank sump....

Tie down and chock
Main gear strut . . ..

Tire......
Brake block and disc
Freshairinlet.....,
NOSE SECTION

General condition
Cowling
Windshield
Propeller and spinner
Air inlets
Alternator belt.....
Chock
Nose gear strut

Nose wheel tire
Engine baffle seals
oit
Dipstick . ..
Oil filler cap
Fuel strainer .....,..
LEFT WING

Surface condition
Fresh air inlet . .

REPORT: VB-940
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. .... check on board
stow properly - secure.... close and secure

clear of ice, frost, snow
. check

. . . check

. . . check
.. check supply

visually - secure cap
. clear

drain and check for water,
sediment and proper fuel

remove
. . . proper

inflation (2.5 t .25 in.)
....check
....check

clear

......check
.. secure

clean
. check

clear
,. check tension

. Iemove
. . . proper

inflation (2.75 J.25 in.)
....check

check
check quantity

..... properly seated
secure
drain

clear of ice, frost, snow
. . . clear

ISSIIED: NOVEMBER 30, 1978
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Chock
Main gear strut

Tire . .
Brake block and disc
Fuel tank

Fuel tank vent.
Fuel tank sump

Tie down
Pitot/ static head

Wing tip and lights
Aileron and hinges
Flap and hinges. . .

FUSELAGE

Antennas
Empennage ........:
Fresh air inlet .

Stabilator and trim tab .. .

Tie down
Master switch
Cockpit lighting
Nav and strobe lights.
Stall warning .. . . .
Pitot heat
All switches ...
Passengers . . ..
Cabindoor....
Seat belts and harness

BEFORE STARTING ENGINE

Avionics switch
Parking brake .
Propeller.
Fuelselector....
Alternate air

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984

visuall
clear

drain and check for water,
sediment and proper fuel

.... remove
....remove cover -

holes clear
......check
......check

. . check

check
clear of ice, frost, snow

. clear

. check
remove.. oN
. check
. check
. check

......check...... oFF

. .. .. board
.. close and secure
. .... fasten/adjust

check inertia reel

. OFF
set

. full INCREASE rpm
desired tank...... oFF

REPORT: VB-940
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inflation

..... remove
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. check
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check supply
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STARTING ENGINB (AIRPI,ANE I'QUIPPED WITII STANDARD
ENGINE PRIMER SYSTEM)

Fuel selector .. ..
Mixture
Throttle
Propeller. .
Master switch
Propeller.
Starter.
Primer button . .,
Throttle
Oilpressure...
Alternator....
Gyro vacuum..

Prop control .........
Master switch
Auxiliary fuel pump. . .
Primer.

Throttle
Starter.

.. oN
RICH

.....halftravel... FORWART)..... olii
clear

. engaSe
....,ONasrequircd

.. .retard when engine starts
check

. check

STARTING ENGINE (AIRPLANE EQUIPPED WITH OPTIONAL
ENGINE PRIMER SYSTEM)

Fuel selector
Mixture

ON

Throttle
.....full RICH

..... full FORWARD

. . check

.... full FORWARI)
.. ..... oN...... oFF

ON
See Figure 4-3 for

Priming Time
. . . CLOSE

. .. . engage immediately
At temperatures below +20o F continue priming while cranking until engine
starts.

When engine starts firing - open throttle very slowly to raise engine speed to
1000 RPM. As engine speed accelerates through 500 RPM, release starte'.
Primer. ...reteasc
Auxiliary fuel pump . .. low only as necessary

to obtain smooth engine
operation (l-3 minutes
will be required when
temp. is below 20o F)

REPORT: V8-940
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Oilpressure...
Alternator
Gyro vacuum..

STARTING ENGINE WHEN FLOODED

Mixture
Throttle
Propeller
Master switch
Auxiliary fuel pump
Propeller.
Starter.

When engine fires:
Throttle

Auxiliary fuel pump
Primer button .
Starter.
Throttle

check
check
check

.. . .. idle cut-off
full FORWARD... FORWARD.... . oN

OFF
..... clear
....engage

retard

full FORWARD
full FORWARD

.... ON HIGH BOOST
....engage.... full FORWARD for 3 sec.

.. full FORWARD to full AFT

...leave engaged
.... oN LOW BOOST
tap until rhythmic firing

. . . release
half travel

REPORT: VB-940
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Mixture advance slowly

STARTING ENGINE IN COLD WEATHER (AIRPLANE EQUIPPED
WITH STANDARD ENGINE PRIMER SYSTEM)

Fuel selector
Mixture ....
Throttle ....
Prop control
Master switch

ON
IDLE CUT-OFF

ON
Auxiliary fuel pump.. ..
Starter.. ..
Mixture ,.
Throttle
Mixture .. full FORWARD for 3 sec.

full AFT for 3 sec.
full FORWARD for 3 sec.

When engine fires:
Starter.

Oil pressure . . . check

ISSUED: NOVEMBER 30, 1978
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If' cnginc begins to I'alter
Primer button

WARM-UP

l-hrottle . . .

TAXIING

Chocks .....
Taxi area .. .

Parking brake
Throttle....
Prop .

Brakes
Steering . .. .

GROUND CHECK

I Parking brake .. . . .
Propeller. . .
Throttle . . .
Magnetos ..
Vacuum

REPORT: VB-940
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Throttle
Auxiliary fuel pump

STARTING WITH EXTERNAL POWER SOURCE

Master switch
All electrical equipment
Terminals
External power plug. ..

Proceed with normal start
Throttle
External power plug. .. . .

Master switch
Oil pressure

: : : : :: : : : : : :.,bbo äJil
. OFF after start complete

.... oFF.... oFF

. , connect
insert in fuselage

. . . lowest possible RPM
discnnnect from fuselage
,. . ON - check ammeter

....check

900 to 1200 RPM

temoved
. . . clear
. . release

. . .apply slorvly

.. .. high RPM
. . . check
. . . check

... .. set
,... . full INCREASE
,.. 1800 to 2000 RPM
max. drop 150 RPM -

max. diff. 50 RPM
,.4.8" Hg. to 5.1" Hg.

lSStlED: NOVEMBER 30, 1978
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Oil temperature
Oil pressure....
Air conditioner .

Propeller
Alternateair...

.....check

.....check

.....check
press-to-test

.. .. . exercise - then full INCREASE
. . check

. OFF
check

Annunciator panel

Fngine is warm for takeoff when oil temperature is at least 100 oF
Auxiliary fuel pump
Fuel pressure
Throttle ...... retard
Manifold pressure line . . . drain

BEFORE TAKEOFF

Masterswitch...
Flight instruments
Fuel selector .. ..
Auxiliary fuel pump

..... oN

....check
.... proper tank

Enginc gauges
Alternate air .
Seat backs ...
Mixture ,....
Prop .
Bclts/ harness.
Empty seats. .

CLOSED
. check

OFF

set

..... crect

....... set

....... sct
fastencd / adjusted

.seat belts snugly fastened
Flaps
Trim tab
Controls
Doors
Air conditioner . .
Parkingbrake...

TAKEOFF

NORMAL

set

latched
OFF

. . rclease

F-laps set
setTab..

Accelcratc to 70 to 77 KIAS.
Control wheel

ISSUED: NOVEMBER 30, 1978
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SHORT FIELD, OBSTACLE CLEARANCE

Flaps.
Accclcrate to

25" (second notch)
53 to 64 KIAS depcnding on aircraft weight.

Control whecl back pressure to
to climb attitude

Aftcr breaking ground, accclerate to 59 to 68 KIAS depcnding on aircraft
wcight.

lGear (OVERRIDE ENGAGED on aircraft cquipped
lwith backup gear cxtender) .. " " ' tlP
Accelcrate to best flaps up angle of climb speed - 79 KIAS, slowly retract the

rotate

flaps and climb past the obstacle.
Acielerate to best flaps up rate of climb speed - 97 KIAS.

SOFT FIELD

64 KIAS depending o
..,.. 25" (second notch)

n aircraft wcight.
back prcssure to

rotate to climb attitude
Aftcr brcaking ground, accclerate to 59 to 68 KIAS dcpending on aircraft
wcight.
Gcar (OVERRIDE ENGAGED on aircraft cquipped ....... uPwith backup gcar extendcr)
Acccleratc to best flaPs uP ratc of climb speed 97 KIAS'
Flaps. retract slowlY

TAKEOFF CLIMB

Mixturc full RICH
Prop rpced .... 2575 RPM
Manifold pressure ... DO NOT EXCEED 4l in' Hg
Climb speed

Best angle . ., ..79 KIAS

Flaps.
Acceleratc to 53 to
Control wheel . ..,

Bcst rate
Auxiliary fucl pump... ..

CRUISE CLIMB

Mixture
:Prop speed
Manifold pressure....
Climb speed
Auxiliary fuel pump. .

REPORT: VB-940
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97 KIAS
I-O - if requircd

.full RICH
2450 RPM

..33 in. Hg.
. I04 KIAS

....LO-ifrequired
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CRUISING

Reference perlbrmance charts, Teledyne Continental Operator's Manual
and power setting table.
Normal max power ......7501
Power
M ixture
Auxiliary fuel pump

APPROACH AND LANDING

Fuel selector
Seat backs
Belts/harness.....
Mixture
Propeller
Gear .
Flaps.
Airconditioner...
Trim to 75 KIAS.

STOPPING ENGINE

Flaps.
Air conditioner . .

Radios
Propeller
Throttle
Mixture
Magnetos
Master switch

PARKING

Parking brake .

Control wheel
Flaps.
Wheel chocks..
Tie downs

ISSUED: NOVEMBER 30' 1978
REVISED: DECEMBER 4, l98l

. . . set per power table
.. adjust

LO - if required

proper tank
,,,.,, erect

fasten/ adjust
set
set

down -
..set-

133 KIAS max
108 KIAS max

.. OFF

. . full

.....retract...... oFF...... oFF
INCREASE
.....fullaft

idle cut-off..... oFF..... oFF

. set
secured with belts

....fullup

... in place

.. .. secure

REPORT: VB-940
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4.7 AMPLTFTED NORMAL PROCEDURES (GENERAL)

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

4.9 PREFLIGHT CHECK

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

CAUTION

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

COCKPIT

Upon entering the cockpit, release the seat belts securing the control
wheel and set the parking brake. Insure that all electrical switches and the
magneto slvitch are OFF and the mixture is in idle cut-off. Turn ON the
master switch, check the fuel quantity gauges for adequate supply and check
that the annunciator panel illuminates. Turn OFF the master switch. Check
the primary flight controls and flaps for proper operation and set the trim to
neutral. Open the pitot and static drains to remove any moisture that has
accumulated in the lines. Check the windows for cleanliness and that the
required papers are on board. Properly stow and secure the tow bar and
baggage. Close and secure the baggage door.

RIGHT WING

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

ISSUED: NOVEMBER 30, 197E
REVISED: JIJLY 15, 1982
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Open the fuel cap and visually check the fuel supply. The quantity
should match the indication that was on the fuel quantity gauge. Replace
cap securely. The fuel tank vent should be clear of obstructions'

Place a container under the quick drain. Drain the fuel tank through the
quick drain located at the lower inboard rearcorner of the tank, making sure
that enough fuel has been d rained to verify the proper fuel and insure that all
water and sediment is removed. The fuel systenr should be drained daily
prior to the first flight and after each refueling'

CAUTION

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

Remove the tie down and chock.

Next, a complete check of the landing gear. Check the gear strut for
proper inflation, there should be 2.5 t .25 inches of strut ex.posure under a
normal static load. Check the tire for cuts, wear, and proper inflation. Make
a visual check of the brake block and disc.

Check that the fresh air inlet is clear o[ foreign matter.

NOSE SECTION

check the general condition of the nose section, look for oil or fluid
leakage and thit the cowling is secure. Check the windshield and clean if
n.".rJu.y. The propeller and spinner should be checked for detrimental
nicks, cräcks, oiother defects. The air inlets should be clear of obstructions
and check the alternator belt for proper tension. The landing light should be
clean and intact.

Remove the chock and check the nose gear strut for proper inflation.
there should be 2.75 t .25 inches of strut exposure under a normal static
load. Check the tire for cuts, wear, and proper inflation. Check the engine
baffle seals. Check the oil level, make sure that the dipstick has been properly
seated and the oil filler cap properly secured.

Open the fuel strainer located on the left side of the firewall long enough
to remove any accumulation of water and sediment.

REPORT: VB-940
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T,EFT WING

The wing surface should be clear of ice, frost, snow, or other extraneous
substances. Check that the lresh air inlet is clear of foreign matter and
remove the chock. Check the main gear strut for proper inflation, there
should be 2.5 t.25 inches of strut exposure under a normalstatic load. Check
the tire and the brake block and disc.

Open the f'uel cap and visually check the fuel supply. The quantiry
should match the indication that was on the fuel quantity gauge. Replace
cap securely. The luel tank vent should be clear of obstructions. Place a
container under the quick drain. Drain enough fuel to verify the proper fuel
and to insurc that all water and sediment has been removed.

Remove tic down and remove the coverfrom the pitot/static head on
the underside of the wing. Make sure the holes are open and clear of
obstructions. Check the wing tip and lights for damage. Check the aileron,
flap. and hinges for damage and operational interference and that the static
wicks are firmly attached and in good condition.

FUSEI-AGE

Check thc condition and security of the antennas. The empennage
should be clear of ice, frost, snow, or other extraneous substances and the
I'resh air inlet at the top of the fin should be clear of foreign matter. Check the
stabilator and trim tab for damage and operational interference, the trim tab
should move in the same direction as stabilator. Remove the tie down.

Upon returning to the cockpit, an operational check of the interior
lights, exterior lights, stall warning system, and pitot heat should now be
made. Turn the master switch and the appropriate switches ON. Check the
panel lighting and the overhead flood light. Visually confirm that exterior
lights are operational. Lift the stall detector on the leading edge of the left
wing and determine that the warning horn is activated. With the pitot heat
switch ON the pitot head will be hot to the touch. After these checks are
complete the master switch and allelectrical switches should be turned OFF.

Board the passengers and close and secure the cabin door. Fasten the
seat belts and shoulder harness and check the function ofthe inertia reel by
pulling sharply on the strap. Fasten seat belts on empty seats.

ISSUED: NOVEMBER 30, 1978
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NOI'E

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

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

4.II BEFORE STARTING ENGINE

Before starting the engine the avionics switch should be set OFF' the
parking brake should be set and the propeller lever moved to the full lN-
CREASE rpm position. The fuel selector should then be moved to the
desired tank.

4.I3 STARTING ENGINE (AIRPLANE EQUIPPED WITH
STANDARD ENGINE PRIMER SYSTEM)

The first step in starting is to move the fue I selector to the ON position.
Advance the mixture control to full RICH, open the throttle half travel and
move the propeller control full FORWARD. Turn ON the master switch.
After ensuring that the propellers are clear, engage the starter by rotating the
magneto switch clockwise. The primer button should be used (ON) as
required. For cold weather starts, refer to Paragraph 4' l9 - Starting Engines
In Cold Weather. When the engine starts, retard the throttle and monitor the
oil pressure gauge. lf no oil pressure is indicated within 30 seconds, shut
down the engine and have it checked. ln cold weather it may take somewhat
longer for an oil pressure indication. After the engine has started, check the
alte;nator for sufficient output and the gyro pressure gauge for a reading
between 4.8 and 5.1 in. Hg.

REPORT: VB-940
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NOTE

To prevent starter damage, limit starter
cranking to 30 second periods. lf the engine
does not start within that time, allow a cooling
period of several minutes before engaging
starter again. Do not engage the starter im-
mediately after releasing it. This practice may
damage the starter mechanism.

4.ls STARTING ENGTNE (AIRPLANE EQUTPPED WITH
OPTIONAL ENGINE PRIMER SYSTEM)

NOTE

Engine starts can be accomplished down to
ambient temperatures of +20oF with engine
equipped with standard (massive electrode)
spark plugs. Below that temperature fine wire
spark plugs are highly recommended to ensure
engine starts, and are a necessity at +l0oF and
below. In addition, the use of external electrical
power source is also recommended when
ambient temperatures are below +20oF.

Upon entering the cockpit. begin starting procedure by moving the fuel
selector to ON. Advance the mixture to full RICH and the throttle and prop
controls to full FORWARD. Turn the master switch ON. The electric fuel
boost pump should be OFF. Push primer switch and hold for the required
priming time (see Figure 4-3). Close throttle and immediately engage starter
by rotating the magneto switch clockwise. With ambient temperatures
above +20oF, starts may be made by discontinuing priming before engaging
starter. With ambient temperatures below +20"F, starts should be made by
continuing to prime during cranking period. Do not release starter until
engine accelerates through 500 RPM, then SLOWLY advance throttle to
obtain 1000 RPM. Release primer and immediately place auxiliary fuel
pump switch to LO. Auxiliary fuel pump operation will be required for one
to three minutes initial engine warm-up.

ISSUED: NOVEMBER 30' 1978
REVISED: DECEMBER 4' 1981

REPORT: VB-940
4-t7



SECTION 4
NORMAL PROCEDURES

PIPER AIRCRAFT CORPORATION
PA-28RT-2olr, TURBO ARROW IV

tto
=o zool!o
ul
=Fro

30

o
-20 +2O +4O +60

AMBIENT TEMPERATURE - "F.
+8O +1OO

OPTIONAL ENGINE PRIMER SYSTEM .
PRIMING TIME VS. AMBIENT TEMPERATURE

Figure 4-3

NOTE

When cold weather engine starts are made
without the use of engine preheating or other
precautions (refer to TCM Operator's Man-
ual), longer than normal elapsed time may be
required before an oil pressure indication is
observed.

4.17 STARTING ENGINE WHEN FLOODED

If an engine is flooded, move the mixture control to idle cut-off and
advance the throttle and propeller controls full forward. Turn ON the master
switch. The auxiliary fuel pump should be OFF. After ensuring that the
propeller is clear, engage the starter by rotating the magneto switch clock-
wise. When the engine fires, retard the throttle and advance the mixture
slowly.

o

REPORT: VB-940
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4.I9 STARTING ENGINE IN COLD WEATHER (AIRPLANE
EQUIPPED WITH STANDARD ENGINE PRIMER SYSTEM)

NOTE

As cold weather engine operations are decid-
edly more demanding, it may become necessary
to utilize the starting procedure listed below in
low ambient temperatures. (See Continental
Engine Operator's Manual for Cold Weather
Operating Recommendations.)

NOTE

It may be necessary to apply an external power
source to facilitate engine cranking if the
aircraft's battery is deficient of charge.

Prior to attempting the start, turn the propellers through by hand three
times. Upon entering the cockpit, begin the starting procedure by moving
the fuel selector to ON. Advance the throttle and prop controls to full
forward. Move the mixture control to idle cut-off. Turn ON the master
switch. The auxiliary fuel pump should be ON in the HIGH position. Engage
the starter (rotate magneto switch clockwise) and advance the mixture
control to full RICH simultaneously. Begin moving the throttle control back
and forth from full forward to full aft. Place the mixture control in idle
cut-off after about 3 seconds of cranking. Leave the mixture control in idle
cut-offfor 3 seconds ofcranking and then advance to full RICH for about 3
seconds. Repeat this procedure until the engine begins to fire.

When the engine begins firing, place the auxiliary fuel pump switch to
the LOW position, leave the starter engaged and tap the primer periodically
until a rhythmic firing pattern is observed. When a rhythmic pattern is
attained, release the starter switch and position the throttle at half travel.
Tap the primer button if the engine begins to falter during this period and
adjust the throttle to a 1,000 RPM idle speed.

The auxiliary fuel pump may be turned OFF as soon as it is determined
that the engine will continue to run without it.

REPORT: VB-940
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4.2I STARTING WITH EXTERNAL POWER SOURCE

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

Turn the master switch OFF and turn all electrical equipment OFF.
Connect the RED lead of the PEP kit jumper cable to the POSITIVE (+)
terminal of an external l2-volt battery and the BLACK lead to the
NEGATIVE (-) terminal. Insert the plug of the jumper cable into the socket
located on the fuselage. Note that when the plug is inserted, the electrical
system is ON. Proceed with the normal starting technique.

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

NOTE

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

CAUTION

Care should be exercised because if the ship's
battery has been depleted, the external power
supply can be reduced to the level ofthe ship's
battery. This can be tested by turning the
master switch ON momentarily while the
starter is engaged. If cranking speed increases,
the ship's battery is at a higher level than the
external power supply.

REPORT: VB-940
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4.23 WARM-UP

Warm-up the engine at 900 to 1200 RPM. Avoid prolonged idling at low
RPM, as this practice may result in fouled spark plugs.

Takeoff may be made as soon as the ground check is completed,
provided that the oil temperature is at least l00oF and throttle may be
opened to 4l inches manifold pressure without backfiring or skipping, and
without a reduction in engine oil pressure.

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

4.25 TAXIING

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

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

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

Avoid holes and ruts when taxiing over uneven ground.

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

4.27 GROUND CHECK

Set the parking brake. The magnetos should be checked at 1800 to 2000
RPM with the propeller set at high RPM. Drop off on either magneto
should not exceed 150 RPM and the difference between the magnetos should
not exceed 50 RPM. Operation on one magneto should not exceed l0
seconds.

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984
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Check the vacuum gauge; the indicator should read between 4.8 and 5. I

inches Hg at 2000 RPM.

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

The propeller control should be moved through its complete range to
check foi ptöpe. operation, and then placed in full "INCREASE" rpm for
takeoff. tö obtain maximum rpm, push the pedestal mounted control fully
forward on the instrument panel. Do not allow a drop of more than 200
RPM to 300 RPM during thiis check. In cold weather the propeller control
should be cycled from high to low RPM at least three iimes before takeoff to
make sure that warm engine oil has circulated.

Drain the manifold pressure line by running the engine at 1000 RPM
and depressing the drain valve located behind and below the manifold
p."tru.ä gaugJ for 5 seconds. Do not depress the valve when the manifold
pressure exceeds 25 inches Hg.

REPORT: VB-940
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4.29 BEFORE TAKEOFF

All aspects of each particular takeoff should be considered prior to
executing the takeoff procedure.

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

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

*Approximately 78 KIAS at sea level to approximately 97 KIAS at 20,000 ft.
with a straight line variation between.

ISSUED: MARCH 14,l9t0
REVISED: AUGUST 15, l9t6
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Turn "ON" the master switch and check and set all of the flight
instruments as required. Check the fuel selector to make sure it is on the
proper tank (fullesl). Check the engine gauges. The alternate air should be in
the "CLOSED" position.

All seat backs should be erect.

NOTE

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

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

The mixture and propeller control levers should be set and the seat belts
and shoulder harness fastened. Fasten the seat belts snugly around the
cmpty seats.

Exercise and set the flaps and trim tab. Insure proper flight control
movement and response.

All doors should be properly secured and latched and the parking brake
released.

On air conditioned models, the airconditioner must be"OFF"to insure
normal takcoff performance.

REPORT: VF9{0
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4.31 TAKEOFF

To achieve the takeoff performance specified in Section 5 it is necessary to
set rated power (2575 RPM, 4l In. Hg.) prior to brake release .

NOTE

At altitudes below 12,000 feet, normal takeofls
are made with less than full throttle setting. Use
the throttle as required to obtain 4l In. Hg.
manifold pressure. DO NOT EXCEED 4l IN.
HG. MANIFOLD PRESSURE. The over-
boost warning light will illuminate when
manifold pressure approaches the maximum
limit.

Illumination of the yellow overboost warning light on the annunciator
panel does not indicate a malfunction. The light should be monitored during
takeoff to insure that an overboost condition does not persist.

The normal takeoff technique is conventional for the Turbo Arrow IV.
The tab should be set slightly aft of neutral, with the exact setting detcrmined
by the loading of the airplane. Allow the airplane to accelerate to 70 to 77
KIAS depending on the weight of the aircraft and ease back on the control
wheel to rotate to climb attitude.

The procedure used for a short field takeoff with an obstacle clearance
or a soft field takeoff differs slightly from the normal technique. The flaps
should be lowered to 25o (second notch). Allow thc aircraft to acceleratc to
53 to 64 KIAS depending on the aircraft weight and rotate the aircraft to
climb attitude. After breaking ground, accelerate to 59 to 68 KIAS,
depending on aircraft weight and select gear upr. Continue to climb while
accelerating to the flaps-up rate of climb speed, 97 KIAS if no obstaclc is
present or 79 KIAS if obstacle clearance is a consideration. Slowly retract
the flaps while climbing out.

*If desired, on aircraft equipped with the backup gear cxtendcr, the;
OVERRIDE ENGAGED position can be selected and locked bcforc I
takeoff, and the gear will then retract as soon as the gear sclcctor switch is
placed in the up position. In this case carc should be taken not to rctrac't the
gear prematurely, or the aircraft could settle back onto the runway. lf the
override lock is used for takeoff, it should bc disengaged as soon as suflicicnt
terrain clearance is obtained, to return the gear system to normal opcration.

ISSUED: NOVEMBER 30, 197t
REVISED: AUGUST 15, 19t6
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433 CLIMB

On climb-out after takeoff, it is recommended that the best angle of
climb speed (79 KIAS) be maintained only if obstacle clearance is a
consideration. The best rate of climb speed (97 KIAS) should be maintained
with full power until adequate terrain clearance is obtained. At this point,
engine power should be reduced to 33 inches manifold pressure and 2450
RPM (approximately T5Vopower) for cruise climb. A cruise climb speed of
104 KIAS or higher is also recommended. This combination of reduced
power and increased climb speed provides better engine cooling,less engine
wear, reduced fuel consumption, lower cabin noise level, and better forward
visibility.

When reducing power the throttle should be retarded first, followed by
the propellcr control. The mixture control should remain at full rich during
the climb. Cylinder head temperatures should be monitored during climb
and should be kept below 460o at all times. During climbs under hot weather
conditions, it may be necessary to use LO auxiliary fuel pump for vapor
suppression. Presence of fuel vapor may be indicated by a fluctuating fuel
flow indicator.

Consistent operational use of cruise climb power settings is strongly
rccommended since this practice will make a substantial contribution to fuel
economy and increased engine life, and will reduce the incidence of
premature engine overhauls.

NOTE

On aircraft equipped with the backup gear
extender, during climbs at best angle of climb
speed at any altitude and best rate of climb
speed above approximately 15O00 feet density
altitude it may be necessary to select
OVERRIDE ENGAGED to prevent the
landing gear from extcnding automatically
during the climb. This altitude decreases with
reduccd climb power and increases with
increased climb airspeed.

REPORT: YD9f0
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{.35 CRUISING

When ler,eling off at cruise altitude, the pilot TfY 1e!uc: to.a cruise
nower settins in accordance with the Power Sitting Table in this Manual'
t"näär-r,liiirtärro ü. r.aned in accordance with the recommendations for
;h;.;;i;; in the Tetedyn. contin.ntaloperator's Manual which is provided
with the aircraft. tf cyiinaer head temperatures become too high during
n,g'f'tr, t.au.e them by enriching the miiture' by reducing power' or by use

;1=;"y combination-oi ,t,.r. äethods. During cruise under hot.weather
unO, o, high altitude conditions, it may be necessary to use LO auxiliary fuel
pump for uupo, ,upp*ttion' pitttncä of fuel vapor may be indicated by a

huctuating fuel flow indicator'

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

Thepilotshouldmonitorweatherconditionswhileflyingandshouldbe
alerr ro conditions *üi.t'tigttt lead to icing. If induction.system icing is

ä-p..i.a, prace the alternateäir control in the "oN" position'

During flight, keep account of time and fuel used in connection with
p"*;" ;;iii"gn;'i;i;il*. how the fuel flow and fuel q'antitv gauging

systems are operarrng. ii-ir,. ru.r flow indication is considerably higher than

;t;'i;;l u.t,tutty ueing "ontumed, 
a fuel nozzle may be clogged and require

cleaning.

There are no mechanical uplocks in the landing geal s-ystem.In the event

of a hydrauli. ,yrt.* rnulfunciion, the landing gear will free-fall to the gear

down position. The töuittpttO with gear down is approximately 75Vo of
;;;;;;;;.t.0 ui.tp"JfJr anv. give-n.power setting' Allowances for the

reduction in uirrp."jänJ *ngt inäuu be made when planning extended

flight between rernote airfields or flight over water'

Inordertokeeptheairplaneinbestlateraltrimduringcruiseflight,the
fuel should u" us"o'atteiiui.ry from each tank at one hour intervals.

4.37 APPROACH AND LANDING

check to insure the fuel selector is on the proper(fullest) tank and that
the seat backs are .r..i. .'n. seat belts and shöulder harness should be

fastened and the inertia reel checked'

ISSUED: NOVEMBER 30' l97E
REVISED: DECEMBER 4' lgtl
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NOTE

lf the fixed shoulder harness (non_inertia reel
type) is installed, it must be connected to the
seat belt and adjusted to allow proper accessi_bility to all conrrols, including fuil selector,
flaps,. trim. etc., while maintaining adequate
restraint for the occupant.

lf the inertia reel type shoulder harness isinstalled, a pull test of its locking restraint
feature should be performed.

Turn "oFF" the air conditioner. The mixture shourd be set in the fuI"RlcH" position. Set rhe propeller ar fulr ..lNCngÄsE; ,pm to Ta"lritut.ample power for an emergency go-around.

. Th: landing gear may be extended at speeds berow r33 KrAS. The air-plane should be trimm.ed to a finar approu"h speed of about 75 KrAS withflaps extended. The flaps can be rowered at speeds up to r0g K|AS. ifdesired. :

The mixture contro.r^shourd be kept in fuil..RrcH" position to insuremaximum acceleration if it shourd be necessary to open the throttre again.
The amount of flap used during randings and the speed of the aircraft atcontact with the runway shourd bevaried äccording tä the tanoine surfaceand conditions of wind and airplane loading. lt is ge"neiaiiv goää'oiu.ti.. ,ocontact the ground at the minimum possibre r"-r, ,p."ä ionrili.nt *itr,existing conditions.

- Normally, the best technique for short and srow randings is to use fuilflap and e nough-power to mainiain the desired uirrp..J unJäppi"i"r, nigr.,,path. Mixture should be fuil "RlcH.*fuel on rhe fullest tuniln.iu., tt,.,speed during the flareout and.contact the grourd crose to ttre stairin! speeo.After ground contact hord the nose wheär "fa;; b"g;; ;-"rJü:As theairplane slows down, g-ently lower the nose and apply tte UÄf.r.-Ääting i,most effective when flaps are raised and Uack pressure ls appti.J to tt .controlwheel, putting most of rheaircraft weight dn tr,",*in *ü.ir. r" r,igr,wind condirions, parricurarlv in. srrong ".ori*rnJr, il ;;t ;;;;ri.uur. roapproach the ground at higher than normar speeds wittr partiar oino naps.

REPORT: VB-940
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The flaps must be placed in the "UP" position
for the flap step to support weight. Passengers' should be cautioned accordingly.

The air conditioner and radios should be turned *OFF,- the propeller
,set in the full 'INCREASE" position, and the engine stopped by
disengaging the mixture control lock and pulling the mixture conirol back
to idle cut-off. The throttle should be left full aft to avoid engine vibration
while stopping. Then the magneto and master switches müst be turned
'oFF."

4.39 STOPPING ENGINE

At the pilot's discretion, the flaps should be raised

NOTE

4.4I PARKING

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

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

)4.43 STALLS

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

The gross weight stalling speed of the Turbo Arrow IV with power off
and full flaps is 6l KIAS. with the flaps up this speed is increased 5 KTs.
Loss of altitude during stalls can be as great aJ IOO feet, depending on
configuration and power.

ISSUED: NOVEMBER 30, 197t
REVISED: JULY 16, 19t4
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NOTE

The stall warning system is inoperative with the
master switch "oFF.'

During preflight, the stall warning system should be checked by turning
the master switch "ON," lifting the detector and checking to determine if the
horn is actuated. The master switch should be returned to the "OFF'
position after the check is complete,

4.45 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 ofdistractions caused by the conditions.

4.47 LANDING GEAR

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

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

*Approximately 103 KIAS at any altitude, power off

REPORT: vB-940
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The red gear warning light on the instrument panel and the horn operate
simultaneously in flight when the throttle is reduced to where the manifold
pressure is approximately 14 inches of mercury or below, and the gear
selector switch is not in the "DOWN" position. On aircraft equipped with the
backup gear extender, this warning will also occur during flight when the
system has lowered the landing gear and the gear selector switch is not in the
'DOWN" position and the manifold pressure is reduced below
approximately 14 inches of mercury. The red gear warning light on the
instrument panet and the horn will also operate simultaneously on the
ground when the master switch is "ON" and the gear selector switch is in the
"UP" position and the throttle is in the retarded position.

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

IYARNING

Panel lights' dimmer switch must be off to
obtain gear and ovcrboost lights fu[ intcnsity
during daytimc flying. Whcn aircraft is
operated at night and panel lights' dimmer
switch is turned on, gear lights and overboost
light will automatically dim.

On aircraft equipped with the backup gear extender the yellow'Auto
Ext. OFF" light immediately below the gear selector switch flashes whenever
the emergency gear lever is in the "OVERRIDE ENGAGED" position.

When the Emergency Landing Gear Extension Procedure (Par. 3.29) is
performed for training purposes, the following changes must be made to the
procedure in order to pr€vent the hydraulic pump from activatingduring the
procedure. On aircrafi equipped with the backup gear extender the landing
gear selector must be left in the UP position until all gear position indicators
lre green. On aircraft which do NOT have the backup gear extender a pull
type LANDINC GEAR PUMP circuit brcaker is installed and must bc
punea prior to executing the emergency extension procedure. The circuit
breaker must be reset after completion of the procedure to allow normal gear
system operation.

4.49 WEIGHT AND BALANCE

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

For weight and balance data, refer to Section 6 (Weight and Balance).

ISSUED: NOVEMBER 3ll, 197t
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4.49 WEIGHT AND BALANCE

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

For weight and balance data, refer to Section 6 (Weight and Balance).
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SECTION 5

PERFORMANCE

5.I GENERAL

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

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

5.3 INTRODUCTION. PERFORMANCE AND FLIGHT PLANNING

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

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

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

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

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984
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The information provided by paragraph 5.5 (Flight Planning Example)
outlines a detailed flight plan using the performance charts in this section.
Each chart includes its own example to show how it is used.

WARNING

Performance information derived by extrapo-
lation beyond the limits shown on the charts
should not be used for flight planning
purposes.

REPORT: VB-940
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5.5 FLIGHT PLANNING BXAMPLE

(a) Aircraft Loading

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

The basic empty weight for the airplane as licensed at the
factory has been entered in Figure 6-5. lf any alterations to the
airplane have been made effecting weight and balance, reference to
the aircraft logbook and Weight and Balance Record (Figure 6-7)
should be made to determine the current basic empty weight of the
airplane.

Make use of the Weight and Balance Loading Form (Figure
6-ll) and the C.G. Range and Weight graph (Figure 6-15) to deter-
mine the total weight o[ the airplane and the center of gravity
position.

After proper utilization of the information provided, the
following weights have been determined 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 item (gXl)].

(l) Basic Empty Weight l8l0 lbs.
(2) Occupants (2 x 170 lbs.) 340 lbs.
(3) Baggage and Cargo 158 lbs.
(4) Fuel (6lb.lgat. x72) 432lbs.
(5) Takeoff Weight 2740lbs.
(6) Landing Weight (a)(5) minus (g)(l),

(2740 lbs. minus 366 lbs.) 23741bs.

The takeoff weight is below the maximum of 2900 lbs., and the weight
and balance calculations have determined the C.G. position within the
approved limits.

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16, 1984
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(b) Takeoff and Landing

After determining the aircraft loading, all aspects of takeoff
and landing must be considered.

All of the existing conditions a[ the departure and destination
airport must be acquired, evaluated and maintained throughout
the flight.

Apply the departure airport conditions and takeoff weight to
the ap'pröpriate Takeoff Performance and Takeoff Ground Roll
gruptt ip'iÄures 5-5, 5-7,5-9 and 5-ll) to determine the length of
runway necessary for the takeoff and/ or the barrier distance'

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

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

Departure Destination
Airport Airport

( l) Pressure Altitude
(2) Temperature
(3) Wind ComPonent
i+i nun*uy Length Available
(5) Runway Required

4990 fr.
200c

6 KTS
5000 ft.

2480 ft.*

2000 ft.
300c

3 KTS
4600 rt.

1470 ft.**

NOTE

The remainder of the performance charts used
in this tlight planning 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 5-9
**reference Figure 5-35

REPORT: VB-940
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(c) 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 to be con-
sidered in determining the climb components from the Fuel, Time
and Distance to Climb graph ( Figure 5- 17). After the fuel, time and
distance for the cruise pressure altitude and outside air temperature
v'alues have been established, apply the existing conditions at the
departure field to the graph (Figure 5- l7). Now, subtract the values
obtained from the graph for the field of departure conditions from
those for the cruise pressure altitude.

-[he remaining values are the true fuel, time and distance
components lor the climb segment of the flight plan corrected for
lield pressure altitude and temperature.

The lollowing values were determined from the above instruc-
tions in the flight planning example.

( l) Cruise Pressure Altitude 8500 ft.
(2) Cruise OAT l0oc
(3) Time to Climb (10 min. minus 4 min.) 6 min.*
(4) Distance to Climb (17 naut. miles

minus 9 naut. miles) 8 naut. miles*
(5) Fuel to Climb (4 gal. minus 2.0 gal.) 2 gal.*

(d) Descent

The descent data will be determined prior to the cruise data to
provide the descent distance for establishing the total cruise
d ista nce.

Utilizing the cruise pressure altitude and OAT, determine the
basic fuel, time and distance for descent ( Figure 5-3 I ). These figures
must be adjusted for the field pressure altitude and temperature at
the destination airport. To find the necessary adjustment values,
use the existing pressure altitude and temperature conditions at the
destination airport as variables to find the luel, time and distance

*reference Figure 5-17

ISSUED: NOVEMBER 30, l97E
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values from the graph (Figure 5-31). Now, subtract the values
obtained from the field conditions from the values obtained from
the cruise conditions to find the true fuel, time and distance values
needed for the flight Plan.

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

(l) Time to Descend
(8.5 min. minus 2 min.) 6'5 min'*

(2) Distance to Descend
(19.5 naut. miles minus
4.5 naut. miles) 15 naut. miles*

(3) Fuel to Descend
(2 gal. minus .5 gal.) l'5 gal.*

(e) Cruise

U sing the total distance to be traveled during the flight, subtract
the previously calculated distance to climb and distance to descend
to establish ihe total cruise distance. Refer to the Pow'gr Setting
Table (Figure 5-19) when selecting the cruise power setting' The
established pressure altitude and temperature values and the
selected cruise power should now be utilized to determine the true
airspeed from the appropriate Speed Power graph (Figure 5-23)'

Calculate the cruise fuel flow for the cruise power settin g(75V0-
High Speed Power for this example) from the information pro-
vided by the Range - Cruise Power chart (Figure 5-27).

The cruise 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 time.

The cruise calculations established for the cruise segment of the
flight planning example are as follows:- 1l) Total Distance 745 naut' miles

(2) Cruise Distance
(eXl) minus (cX4) minus (d)(2)'
(745 naut. miles minus 8 naut.
miles minus 15 naut. miles) 722 naut' miles

*reference Figure 5-3 I

REPORT: VB-940
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(3)
(4)
(5)
(6)

Cruise Power
Cruise Speed
Cruise Fuer Consumption
Cruise Time

(eX2) divided by (e)G). 022
naut. miles divided by l5l KTS)

759? High Speed
15I KTS TAS*

I2 GPH *X

REPORT: VB-940
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4.7ti hrs.
(4 hrs. 47 min.)

(7) Cruise Fuel
(e)(5) multiplied by (e)(6). ( l2
GPH mulitiplied by 4.78 hrs.) 57.5 gal

(f) Total Flight Time

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

-fhe following flight time is required for the flight planning
example.

(l) Total Flight Time
(cX3) plus (d)(l) plus (e)(6),
(. l0 hrs. plus . I I hrs. plus 4.78 hrs.)
(6 min. plus 6.5 min. plus 4 hrs. & 47 min.) 4.99 hrs"

(g) Total Fuel Required

Determine the total fuel required by adding the fuel to climb,
the fuel to descend and the cruise fuel. When the total luel (in
gallons) is determined, multiply this value by 6lb.lgal. to determine
the total fuel weight used [or the flight.

The total fuel calculations for the example flight plan are
shown below.(l) Total Fuel Required

(cX5) plus (dX3) plus (eX7),
(2 gal. plus 1.5 gal. plus 57.5 gal.) 6l gal.
(61 gal. multiplied hy 6lb./gal.) 366 lbs.

*reference Figure 5-23
**re[erence Figure 5-27
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PA.28RT-2OIT, TURBO ARROW IV

SECTION 6
WEIGHT AND BALANCE

SECTION 6

WEIGHT AND BALANCE

6.1 GENERAL

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

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

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

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

ISSUED: NOVEMBER 30, 1978
REVISED: JULY 16,1984
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The basic empty weight and C.G. location are recorded in the weight
and Balance Data Form (Figure 6-5) and the weight and Balance Record
(Figure 6-7). The current values should always be used. whenever new
equ*ipment is added or any modification work is done, the mechanic
reipänsible for the work is required ttl compute a new basic empty weight
unä C.G. position and to write these in the Aircraft Log Book and the
Weight unä Bulun". Record. The owner should make sure that it is done.

A weight and balanCe calculation is necessary in determining how much
fuel or baggage can be boarded so as to keep within allowable limits. Check
calculatioü frior to adding fuel to insure against improper loading.

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

6.3 AIRPLANE WEIGHING PROCEDURE

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

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

(a) Preparation

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

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

(3) Defuel airplane. Then open all fuel drains until all
remaining fuel is drained. Operate engine on each tank
until all undrainable fuel is used and engine stops. Then
add the unusable fuel (5.0 gallons total, 2.5 gallons each
wing).

REPORT: VB-940
6-2
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SECTION 6
WEIGHT AND BALANCE

CAUTION

Whenever the fuel system is completely drained
and fuel is replenished it will be necessary to run
the engine for a minimum of 3 minutes at 1000
RPM on each tank to insure 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 all entrance and
baggage doors closed.

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

(b) Leveling

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

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

(c) Weighing - Airplane Basic Empty Weight

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

ISSUED: NOVEMBER 30, 1978
REVISED: SEPTEMBER 14, 1979

REPORT: VB-940
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Scale
Reading TareScale Position and Symbol

Net
Weight

Nose Wheel (N)

Right Main Wheel (R)

Left Main Wheel (L)

Basic Empty Weight, as Weighed (T)

WEIGHING FORM
Figure 6-l

(d) Basic Empty Weight Center of Gravity

(l) The following geometry applies to the PA-28RT-2017
airplane when it is level. Refer to Leveling paragraph
6.3 (b).

C.G. Arm Level Points
(Fuselage Left Side)

N R+ Wing Leading EdgeA-|

78.4

d

do

B

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

A - 15.6
B = 109.7

REPORT: VB-940
6-4

LEVELING DIAGRAM
Figure 6-3
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SECTION 6
WEIGHT AND BALANCE

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

5.5 WEIGHT AND BALANCE DATA AND RECORD

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

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

C.G. Arm = N (A) + (R + L) (B)
T

Where: f =}l|+ft+l

inches

REPORT: VB-94{l
6-5
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S[CTION 6
WEIGHT AND BALANCE

6.7 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
(a)
(b)

Add the weight of ail items to be loaded to the basic emprv rveight.
LIse the [-oading Graph ( Figure 6-r3) to derermine rt e i,ämenT otall items to be carried in the airplane.
Add the moment of all items to be loaded to the basic cmptv wcight
moment.

(d) Diride rhe toral momenr b), the roral weight to cietcrminc. the C.G.location.
(e) B-"" using the figures ol item (a) and item (d) (abo'e). l6care a poinr

on the C.G. range and weight graph (Figure 6_15). llthe poinif allswithin the c.G. envelope. the toad-ing möets the u,eight ond bulon..
re q uirements.

Moment
( I n-Lbs)

Basic Empty Weight 167221
Pilot and Front Passenger 2731A
Passengers (Rear Seats) 40t54
Fuel (72 Callons Maximum) 29640
Baggage (200 Lbs. Maximum) 3427
Ranrp We ight (2912 Lbs. Maximum) 2671t ill

(c)

The c-e nrer of gravity (C,G.y of this sample loading proaft ol the darum line. Locare this point (92.0t ;n
weight graph. Since this point falls within the weighr
loading meets the weight and balance requircments.

Fucl alklwance lor engine start. taxi
and run-up

'fakeofT Weight
(2900 l-bs. Maximum)

ISSUED: NOVEMBER 30, 1978
REVISED: AUGUST 8, t9E3

-il40

166{17tl

blcm is at 92.0 inches
the C.G. range and
- C.G. cnvelope, rhis

REPORT: V8-940
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IT IS I-HE RESPONSIBILITY OFTHE PILOTANDAIRCRAFTOWNER
1'O INSURE THAT THE AIRPLANE IS LOADED PROPER'Y.

SAMPLE LOADING PROBLEM (NORMAL CATEGORY)
Figure 6-9

Weight
(Lbs)

Arm Al't
Datunr

( I nches)

I896.0 8tJ.2

340.0 80.5

340.0 iltt
3t2.0 95.0

24.0 142.13

2912.0 92.0

-12 95.0

2e00.0 92.0
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80.5

I l8.l

95.0

t42.8

95.0-t2

Weight
(Lb3)

Arm Aft
Datum
(lnches)

Moment
(ln-Lbs)

Totals must be within approved weight and c.G. limits. It is the responsi-
bility of the airplane o*n.t and the pilot to insure that the airplaneis loaded

;;;;r;ly. ine üasic Empty Weight.ö.G. is noted on the Weight and Balance
'Ouä fätr (Figure e-t. li ttre a-irplane has been altered, refer to the Weight
and Balance Räcord for this information'

Basic Empty Weight

Pilot and Front Passenger

Passengers (Rear Seats)

Fuel (72 Gallons Maximum)

Baggage (200 Lbs. Maximum)

Ramp Weight (2912 Lbs' Maximum)
Fuql allowance for engine start, taxi,
and run-up

Total Loaded AirPlane
(2900 Lbs. Maximum)

REPORT: VB'940
6-10

WEIGHT AND BALANCE LOADING FORM
Figure 6- l I

-1r40
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WEIGHT AND BALANCE

at,oz3oI
I(J
UI

=o
9

4S

400

350

300

250

200

150

100

50

o 5 .10 15 20 25
MOMENT/IOOO (POUNDS-|NCHES)

LOADING GRAPH
Figure 6-13
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89 90 91 92 93
29OO LBS. MAX. GROSS WT

I

85 86 87 88 89 90 91 92 93
C,G. LOCATION (INCHES AFT DATUM}

WEIGHT
VS

C,G, ENVELOPE

85

RIil'OR'I': Vll-940
6-12

Io
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C.G. RANGE AND WI'IGHT
Figure 6- l 5
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SECTION 6
WEIGHT AND BALANCE

6.9 INSTRUCTIONS FOR USING TIIE WEIGHT AND BAL.{NCE
PLOTTER

This?lotter.is provided to enable the pilot quickly and conveniently to:(a) Determine the total weight and C.G. position.
(b) Decide how ro change his load if his first loading is not within rhe

allowable envelope.

Heat can warp. or ruin the plotter if it is left in the sunlight. Replace-
ment plotters may be purchased from piper dealers and distiibutors.

The "Basic Empty weight and center of Gravity" location is taken from I
the weight and Balance Form (Figure 6-5), the weigtrt and Balance Record I(Figure 6-7) or the latest FAA major repair or altöration forrn. 

I
The plotter enables the user to add weights and corresponding moments

graphically. The effect of adding or disposing of useful ioad can easily be
seen. The plotter does not cover the situation where cargo is loadeä in
locations other than on the seats cr in the baggage compartments.

Brief instructions are given on the plotter itself. To use it, first plot a
point on the grid to locate the basic weight and c.G. location. This can be
put on more or less permanently because it will not change until the airplane
is modified- .Next, position the zero weight end of any one of the loäding
slots over this point. using a pencil, draw a line along ihe slot to the weighl
which will be carried in that location. Then position the zero weight end of
the next slot over the end ofthis line and draw another line represänting the
weight which will be located in this second position. when alliheloads have
been drawn in this manner, the final end of the segmented line locates the
total load and the c.G. position of the airplane foi takeoff. If this point isnot within the allowable envelope it will be necessary to remove fuel,
!ugq3g", or.passengers and/or to rearrange baggage and passengers to get
the final point to fall within the envelope.

Fuel burn-off and gear movement do not significantly affect the center
of gravity.

ISSUED: AIJGUST 22, l9t0
REVISED: JULY 15, l9t2

REPORT: VB-940
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SAMPLE PROBI,EM

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

Assume a basic weight and C.G. location of 1600 pounds at 88.00 inches
respectively. We wish to carry a pilot and 3 passengers. Two men weighing
180 and 200 pounds will occupy the front seats, and two children weighing
80 and 100 pounds will ride in the rear. Two suitcases weighing 25 pounds
and 20 pounds respectively, will be carried in the rear compartment. We wish
to carry 60 gallons of fuel. Will we be within the safe envelope?

(a) Place a dot on the plotter grid at I600 pounds and 88.00 inches to
represent the basic airplane. (See illustration.)

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

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

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

(e) As can be seen from the illustration, the final dot shows the total
weight to be 2565 pounds with the C.G. at 90.94. This is well within
the envelope

(0 There will be room for more fuel.

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

REPORT: VB-940
6-l2b

ISSUED: AUGUST 22,l9E0
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WEIGHT AND BALANCf,

SAMPLE PROBLEM

l

l
I
l'P* |

i / It' BAGGAGE
l I

EAR TS

FRONT

\

2900 tBs. MAX. GROSS WT
89 90 91 92 93 2900

WEIGHT
vs

C.G. ENVETOPE
a7 270I)

TAKEOFF WEIGHT
AND C.G.

600

2500
85

2200

21 00

lo
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o
toJ - 2000

o
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!-r
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o
7IL
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REPORT: VB-940
6-l2c

ISSUED: AUGUST 22,1980



PIPER AIRCRAFT CORPORATION SECTION 7
PA.28RT-2OIT, TURBO ARROW IV DESCRIPTION/OPERATION

SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYTEMS

7.T THE AIRPLANE

The Turbo Arrow IV is a single engine, retractable landing gear, all
metal airplane featuring the tail surfaces in a "T" configuration. It has
seating for up to four occupants, a 200 pound luggage compartment, and a
turbocharged 200 HP engine.

7.3 AIRFRAME

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

The fuselage is a semi-monocoque structure. There is a front door on the
right side. A cargo door is installed aft of the rear seat.

The wing is of a conventional design semi-tapered and employs a
laminar flow NACA 652415 airfoil section. The main spar is located at
approximately 407o of the chord aft of the leading edge. The wings are
attached to the fuselage by the insertion of the butt ends of the spar into a
spar box carry-through, which is an integral part of the fuselage structure.
The bolting ofthe spar ends into the spar box carry-through structure, which
is located under the aft 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 taking 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 entry. Each wing contains one fuel tank.

REPORT: VB-940
7-l
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A vertical stabilizer, an all-movable horizontal stabilator, and a rudder
make up the empennage. The stabilator, which is mounted on top of the fin,
incorporates an anti-servo tab which improves longitudinal stability and
provides longitudinal trim. This tab moves in the same direction as the
stabilator, but with increased travel.

7.5 ENGINE AND PROPELLER

The engine is a six cylinder, horizontally opposed, fuel injected, turbo-
charged engine, rated at 200 horsepower at 2575 RPM and 4l inches MAP
from sea level to 12,000 feet density altitude. It is equipped with an oil cooler
with a low temperature bypass system and engine mounted oil filter. A
winterization plate is provided to restrict air during winter operation. (See
Winterization in Handling and Se rvicing Section.) The turbocharger control
system is a fixed, ground adjustable orifice ("fixed wastegate"), and is
adjüsted to provide 4l inches MAP at full throttle at 12,000 feet density
altitude. Throttle position controls engine power and no separate turbo-
charger control system is utilized. An overboost valve prevents manifold
pressure from exceeding 42 inches Hg. should the throttle inadvertently be
opened too far below 12,0ü) feet density altitude. Should this occur, the
amber *overboost" warning light in the annunciator panel will illuminate.

The engine induction system is provided with two independent air
sources, an induction air filter box with filter, and interconnecting ducting.
The primary air inlet is located above No. I cylinder (right rear) in the engine
rear baffle. Induction air enters at this point and is ducted to the induction
filter box, thru the filter and is further ducted to the turbocharger com-
pressor inlet. The induction air filter box incorporates an alternate air valve.
This valve may be manually operated (opened) with the alternate air control,
allowing air to bypass the filter, supplying heated air directly to the com-
pressor inlet. Should the primary air source become blocked, the alternate
air valve will open automatically due to the sucking action of the turbo-
charger compressor. The heated air provided by the alternate air source will
protect against induction system blockage caused by snow or freezing rain,
or by the freezing of moisture accumulated in the induction air filter. The
alternate air is unfiltered and therefore should not be used during ground
operation when dust or other contaminates might enter the system. The
primary (filtered air) induction source should always be used for takeoff.

REPORT: VB-940
7-2
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A RayJay turbocharger on the engine is operated by the engine-exhaust
gases. Thä exhaust gases drive a turbine wheel which is coaxial with a com-
fii.sot wheel. Induction air entering the compressor wheel.is compressed
änd delivered to the engine induction distribution system and hence to each
cylinder. The amount öf induction air compression is a function of engine
p-o*"t - low power, low compression; high power, higher comp-ression' Any
äxcessive prässure-(and flow) is expelled by the overboost valve discussed
previously.

The fuel injection system incorporates a metering system which
measures the ratä at which turbocharged air is being used by the engine and
dispenses fuel to the cylinders proportionally. Fuel is supplied to the injector
pump at a greater rate than thö engine requires. The fuel injection system is a
"continuous flow" type.

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

To obtain maximum efficiency and time from the engine, follow the
procedures recommended in the Teledyne Continental Operator's Manual
provided with the airplane.

The Hartzell constant speed propeller is controlled by a governor
mounted on the left forward-side of the crankcase. The governor is con-
trolled by a cable from the power control quadrant. A choice ofa two bladed
(standarä) propeller or a three bladed (optional) propeller is offered.

REPORT: YB-940
7-3
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CoNTROL QUADRANT AND CONSOLE
Figure 7-l

AIRCRAFT EOUIPPED WTH
BACKUP GEAR EXTENDER
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7.7 ENGINE CONTROLS

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

The throttle lever is used to adjust the manifold pressure. lt incorporates
a gear up warning horn switch which is activated during the last portion of
travel of the throttle lever to the low power position. lf the landing gear is
not locked down, the horn will sound until the gear is down and locked or
until the power setting is increased, This is a safety feature to warn of an
inadvertent gear up landing.

The propeller control lever is used to adjust the propeller speed frorn
high RPM to low RPM.

The mixture control lever is used to adjust the air to fuel ratio. The
engine is shut down by the placing of the mixture control lever in the full lean
poiition. ln addition, the mixture controi has a lock to prevent activation of
ihe mixture control instead of the pitch control. For information on the
leaning procedure, see the Continental Operator's Manual.

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

The alternate air control is located to the right ofthe control quadrant.
When the alternate air lever is in the up, or closed, position the engine is
operating on filtered air; when the lever is in the down, or.open' position the
engine isoperating on unfiltered, heated air (refer to Figure 7-l).

ISSUED: NOVEMBER 30, 197t
REVISED: FEBRUARY 6, 1979
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AIRCRAFT EOUIPPED WITH
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LANDING GEAR SELECTOR
Figure 7-3

7.9 LANDING GEAR

The Turbo Arrow IV is equipped with a retractable tricycle landing gear,
which is hydraulically actuatäd by an electrically- porilered reversible pum!.
ffr" po1np it controlied by a seleötor switch on the instrument panel to the
rcft öf thä control quadrant.(Figure 7-3). The landing gear is retracted orl
extended in about seven seconds.

I some aircraft also incorporate a pressure sensinS device in the system
lwfricn f,owers the gear regardiess of geär selector position, depending upon
I ;il#j;a "r,gii" 

por"ä (propeleislipstream). öear extension is designed
lää;;, ;"n-if tfr. seleötoi is in tüe up position, at airspeeds below
l"ooio*iä"telv 103 KIAS with power off.The extension s-pe9ds will vary
1ffi";;il;iimatelv 78 KTS to approximatelv 103 KIAS depending on
I ;;;;r-;"ttiilana attituoe. The devici also prevints the gear from retracting
lil;i;r;;;ä;-b"6* approximatelv 78 KTS with full power' though the
l*f*t'Jiri"it"h;;t Ue ih ttre up poiition. This speed incieases withreduced

REPORT: V&940 ISSUED: NOVEMBER 30' 1978
% REVISED: AUGUST 15' 19t6
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power and / or increased altitude. Manual override of the device is provided
6y an emergency gear lever located between the front seats to the left of the
fläp handlelreför to Figure 7-9). The sensing device operation is controlled
by'differential air pressure across a flexible diaphragm which is mechanically
linked to a hydraulic valve and an electrical switch which actuates the pump
motor. A hiih pressure and static air source for actuating the diaphragm is
provided in ä mast mounted on the left side of the fuselage above the wing.
Any obstruction of the holes in this mast will cause the gear.to extend. An
optional heated mast is available to alleviate obstruction in icingco_nditions.
The optional heated mast is turned on whenever the "PITOT HEAT" is
turned on.

WARNING

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

The emergency gear lever, when placed in the raised position, can be
used to override the system, and gear position is then controlled by the
selector switch regardless of airspeed / power combinations. The emergency
gear lever is provided with a locking device which may be used-to lock the
äverride levei in the up position. Thö lock is located on the left side panel of
the console below the ievel of the manual override lever. To lock the override
lever in the up position, raise the override lever to the full up position and
push the pin in-. A yellow warning light located below the gear selector
switch (Figure 7-3) flashes to warn the pilot that the automatic gear lowering
system'islisableä. The lock is spring-loaded to thg off position to aid
dir.ngugrlnrnt. To disengage the iocklaise the override lever and release.
The lävör will return to itJnörmal position and the yellow flashing light will
extinguish. The lever must also be locked in the raised (up) position when
gear-up stalls are practiced.

The emergency gear lever, when used for emergency extension of the
gear, rnanually releases hydraulic pressure to permit the gcar to free-fall with
Ipring assistance on the nose geai. The lever must be held in the downward
position for emergency extension.

Gear down and locked positions are indicated by three grecn lights
located below the selector, and a red "Warning Gear Unsafe'lightislocated
at the top of the panel. An atl lights out condition indicates the g91r is up.
The landing geaf should not be retracted above a spced of lll KIAS and
should not be extended above a speed of 133 KIAS.

ISSUED: NOVEMBER 30' 197t
REVISED: AUGUST 15' l9t6
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The main landing gear uses 6.00 x 6 wheels. The main gear.incorporate
brake drums and Cleveland single disc hydraulic brake assemblies. The nose
wheel carries a 5.00 x 5 four ply tire and the main gear use 6'00 x 6 six ply
tires, All three tires are tube type.

A micro-switch in the throttle quadrant activates a warning horn and
red "Warning Gear Unsafe" light under the following conditions:

(a) Gear- up and power ieduced below approximately 14 inches of
manifold pressure.

(b) On aircrait equipped with the backup gear extendel' i{lht system
has extended itre ianOing gear and the gear selector is UP, with the
reduced below approximately 14 inches of manifold pressure.

(c) Gear selector switcn "UP" ;hile on the ground and throttle in{
retarded position.

On aircraft which are NOT equipped with the backup gear extender an
additional switch is installed whith'activates the warning horn and light
*ttin.u"t the flaps are extended beyond the approach position (l0o) and the
landing gear are not down and locked.

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

The nose gear is steerable through a 30 degree arc each side of center
through the uö of the rudder pedals. As the nosö wheel retracts, the steering
li;kaö disengages to reduce iudder pedal loads in flight. The nose wheel is
;q;ip}"d witf;aiyar"ulic shimmy dampener to reduce nose wheel shimmy.
iffig* "5..Ufy is also includäd to reduce ground steering effort and to
dampen shocks and bumps during taxiing.

The oleo struts are of the air-oil type, with normal extension being 2'75 t
.25 inches for the nose gear and 2.i i '25 inches for the main gear under
normal sratic load (emply weight of airplane plus full fuel and oil).

The standard brake system includes toe brakes on the left and right set of
-OO.i pia"fr and a hanä brake located below and near the center of the
inJiu.'rni panel. The toe brakes and the hand brake have individual brake

öii;d;;;;'üi atl cylinders use a common reservoir. The parking brake is

ürärp"iä64 in ttre te ver brake and is operated !v nulling.back on the lever

"nA 
i.ptr.ring the knob attached to the top of the handle. To release the

p"if.i"ö U*fil pull back on the brake leverf then allow the handle to swing
forward.

REPORT: VF940
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AIRCRAFI EOUIPPED WITH
BACKUP GEAR EXTENDER

FLIGHT CONTROL CONSOLE
Figure 7-9

7.11 FLIGHT CONTROLS

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

The horizontal surface (stabilator) is mounted atop the fin in a "T"
configuration and features a trim tab/servo mounted on the trailing edge.
This tab serves the dual function of providing trim control and pitch control
forces. The trim function is controlled by a trim control wheel located on the
control console between the two front seats (Figure 7-9). Rotating the wheel
forward gives nose down trim and rotation aft gives nose up trim.

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

Manually controlled flaps are provided. They are extended by a control
cable and are spring-loaded to the retracted (up) position. The control is
located between the two front seats on the control console. To extend the

ISSUED: NOVEMBER 30, 197t
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7.I3 FUEL SYSTEM
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CAUTION

PIPER AIRCRAFT CORPORATION
/oPERATION PA-28RT-201T, TURBO ARROW IV

flaps pull the handle up to the desired flap setting of 10, 25 or 40 degrees. To
retiact, depress the button on the end ofthe handle and lower the control.

when extending or retracting flaps, there is a pitch change in the air- 
I

craft. This pitch c[ange can be coirected either by stabilator trim or
increased control wheeiforce. When the flaps are in the retracted position
the right flap, provided with a over-center lock mechanism, acts as a step.

NOTE

The right flap will support a load only in the
fully relracted (up) position. When loading and
unläading passengels make sure the flaps are in (

the retracted (uP) Position.

The fuel system was designed with simplicity in qril-d. lt incorporates
two fuel tanks, one in each wiig containing lA.S U,S. Gallons, givinga total

I capacitv of 77 gallons, of whicliT2 gallonsäre usable. Each tank is equipped
I *i[[ 

" 
fiffrr neöt inaicator tab to aiä in determining fuel re maining when the

I ää;;;;;ili.'ü;bie "apa"ity 
to the bolioräf tn. indicatoi tab is 25 I

I guiÄr. rrr. minimum fuet gräae ii 100 or l00LL Aviation Grade. The tanks
are attached to the leadingiOge of the wing with screws and are an integral
fart of the wing structurel This allows removal for service, The tanks are
i"nt"O individuälly by a vent tube which protrudes below the bottom of the
wing at lh, ,..u,. inUoärO corner of each tank. The vents should be checked
periädicalty to ascertain that the vent is not obstructed and will allow free
passage of air.

Each fuel tank has an individual quick drain located at the bottom
inboard rear corner. The fuel strainer ahb incorporates a quick drain, which
is located on the left lower portion of the firewall. The quick drain protrudet(
ttrru ttre cowling to allow iasy draining of the fuel strainer' To avoid the
accumulation of water and iediment, the fuel tank sumps and strainer
should be drained daily prior to first flight and after refueling.

When draining fuel, care should be taken to
ensure that no fire hazardexists before starting
the engine.

ISSUED: NOVEMBER 3ll' l97t
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FUEL SELECTOR
Figure 7-13
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A fuel tank selector allows the pilot to control the flow.of fuel to the
engine, and is located on the left side wall below the instrument panel. It has
thiee positions: OFF, LEFT TANK and RIGHT TANK. The arrow on the
handlä of the selector points to the tank which is supplying fuel to the engine.
The vapor return from the engine is also routed back to the tank selected.
When the selector valve is in the OFF position, vapor return is routed back
to the right fuel tank. The valve also incorporates a safety latch which
prevents inadvertently selecting the "OFF" position.

The engine fuel injection system is a "continuous flow" type, which
utilizes a vapor return line leading back to the fuel tanks. This line provides a
route back io the tanks for vapor laden fuel that has been separated in the
injector pump swirl chamber. The engine has an engine driven fuel pump

: that is a- pari of the fuel injection system. An auxiliary fuel pump is also
: provided. The purpose of the electrically powered auxiliary fuel pump is to
iupply fuel to the engine in case of engine driven fuel pump shaft failure or
milfunction, for ground and inflight engine starting, and for vapor sup-
pression. The auxiliary fuel pump switch is located on the instrument panel
äbove the engine control quadrant, and is a three position rocker switch;
LO, HI and OFp. The LO auxiliary fuel pressure is selected by pushing the

ISSUED: NOVEMBER 30, l97E
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The engine fuel injection system is a "continuous flow" type, which
utilizes a vapor return line leading back to the fuel tanks. This line provides a
route back to the tanks for vapor laden fuel that has been separated in the
iniector pump swirl chamber. The engine has an engine driven fuel pump
that is a part of the fuel injection system. An auxiliary fuel pump is also
provided. The purpose of the electrically powered auxiliary fuel pump is to
supply fuel to the engine in case of engine driven fuel pump shaft failure or
malfunction, for ground and inflight engine starting, and for vapor sup-
pression. The auxiliary fuel pump switch is located on the instrument panel
above the engine control quadrant, and is a three position rocker switch;
LO, Hl and OFF. The LO auxiliary fuel pressure is selected by pushing the
top of the switch. The HI auxiliary fuel pressure is selected by pushing the
bottom of the switch, but this can be done only after unlatching the adjacent
guard. When the H I auxiliary fuel pump is activated, an amber light near the
annunciation panel is illurninated. This light dims whenever the pump
pressnre reduces automatically and manifold pressure is below approxi-
mately 2l inches.

In case of a läiled engine drivän fuel pump, the auxiliary electric fuel
pump should be set on H I. Adequate pressure and fuel flow will be supplied
for up to approximately'7570 power. Manual leaning to the correct fuel flow
will be required at altitudes above 15,000 feet and for engine speeds less than
2300 RPM. An absolute pressure switch automatically selects a lower fuel
pressure when the throttle is reduced below 21" Hg manifold pressure and
the HI auxiliary fuel pump is on.

NOTE

Excessive fuel pressure and very rich fuel/air
mixtures will occur if the HI position is ener-
gized when the engine fuel injection system is
functioning normally.

Low auxiliary fuel pressure is available and may be used during normal
engine operation both on the ground and inflight for vapor suppression
should it be necessary as evidenced by unstable engine operation or
fluctuating fuel flow indications during idle or at high altitudes.

A spring lpaded OFF primer button switch is located on the instrument
panel and is used to select HI auxiliary fuel pump operation for priming,
irrespective of other switch positions. The primer button may be used for
both hot or cold engine starts.

ISSUED: NOVEMBER 30, 1978
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On airplanes equipped with an optional engine primer system (identified
by Pfacard below primer button shown in Figure 7-21'1,the primer switch
location and actuation is the same as the basic airplane' However, this
system does provide a separate primer system as an integral part of the
engine fuel system. An electrically operated diverter valve is located in the
metered fuel supply line between the air throttle valve and the manifold
valve. Other components are two primer nozzles, located in the intake
manifold on each side of the engine, the interconnecting fuel lines, and fine
wire spark plugs. Actuation of the engine primer switch operates the
auxiliary electric fuel pump on HI and energizes the diverter valve which
supplies fuel to each primer nozzle. 'fhe dive.rter valve does not shut off all
fuÄi flow to the manifold valve, therefore some quantity of fuel is also
supplied to each cylinder nozzle during priming. Operation of the auxiliary
fuel pump on HI and LO is unchanged.

7.15 ELECTRICAL SYSTEM

All switches are grouped in a switch panel above the power quadrant.
on the lower right side of the instrument panel is the circuit breaker panel,
with each breaker clearly marked to show what circuit it protects. Also,
circuit provisions are made to handle the addition of communications and
navigational equipment.

Standard electrical accessories include alternator, starter, electriC fuel
pump, stall warning indicator, ammetero and annunciator panel.

The annunciator panel includes alternator and low oil pressure indicator
lights. when the optional gyro system is installed, the annunciator panel also
includes a low vacuum indicator light. The annunciator panel lights are
provided only as a warning to the pilot that a system may not be operating
properly, and that he should check and monitor the applicable system gauge
to determine when or if any necessary action is required.

Optional electrical accessories includes naYigation, ground recognition,
anti-collision, landing, instrument and cabin dome lights. Navigation and
radio lights are controlled by a rheostat switch on the left side of the switch
panel. f he instrument panel lights are controlled by a rheostat switch on the
right side of the panel.

REPORT: VB'940
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An optional light, mountcd in the ovcrhead panel' proviclcs instrumcnt
and cockpit lighting for night flying. -l"he light is controllcd by a rhcostat
switch lobated adiiccnt ro the light. A map light window in tlte lens is
actuated by an ad.iaccnt switch.

An optional wing tip/ recognition light systcm consists of 2 lights (one in
carh wing tip) and is operated by a split landing light/recognition light
roc:kcr typc switclr rnountcd on Ihe switclr pancl.

WARNING

When optional pirnel liglrts are installcd,
rheostat switch must bc off to obtain gear lights
full intensity during daytime flying. When
aircraft is operatcd at night and panel light
rheostat switch is turned on, gear lights and
over boost light will automatically dinr.

CÄUTION

Do not use cigar lighter receptacles as powcr
sourccs for any devices other than the cigar
Iighters supplied witlr the airplane. Any other
device plugged into these receptacles may be
damaged.

ISSIIIiD: Atl(;UST I, 1983
REVISI,ID: SI,IPTIIMßI|R 30, I 985
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CIRCUIT BREAKER PANEL
Figure 7-17

The anticollision and landing lights are controlled by rocker switches
on the switch panel.

WARNING

Strobe lights should not be operating when
flying through overcast and clouds since re-
flected light can produce spacial disorientation.
Do not operate strobe lights in close proximity
to ground, such as during takeoffand landing.

NOTE

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

REPORT: VB-940
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The primary electrical power source is a l4-volt, 65-amp alternator,
which is protected by a voltage regulator and an overvoltage relay. 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.

Secondary power is provided by a l2-volt, 25-ampere hour battery.

The ammeter as installed does not show battery discharge; rather it
shows the electrical load placed on the system. With all the electrical equip-
ment off, and the master switch on, the ammeter will indicate the charging
rate of the battery. As each electrical unit is switched on, the ammeter will
indicate the total ampere draw of all the units including the battery. For
example, the average continuous load for night flying with radios on is about
30 ampe res. The 30 ampere value plus 2 amperes for charging the battery will
then show on the ammeter, indicating the alternator is functioning properly.

Solenoids, provided in the battery and starter circuits, are used to
control high current drain functions remotely from the cabin.

7.I7 VACUUM SYSTtrM

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

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

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

REPORT: VB-940
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A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 4.8 to 5.1 inches of mercury, a setting
which provides sufficient vacuum to operate all the gyros at their rated
RPM. Higher settings will damage the gyros and with a low setting the gyros
will be unreliable. The regulator is located behind the instrument panel.

7.I9 PITOT.STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed indi-
cator, altimeter and vertical speed indicator (when installed).

Pitot and static pressure is picked up by the pitot head on the bottom of
the left wing. An optional heated pitot head, which alleviates problems with
icing or heavy rain, is available. The switch for pitot heat is located on the
switch panel. Push-button type pitot and static drains are located on the
lower left sidewall of the cockpit.

An alternate static source is available as optional equipment. The
control valve is located below the left side of the instrument panel. When the
valve is set in the alternate position, the altimeter, vertical speed indicator
and airspeed indicator will be using cabin air for static pressure. The storm
window and cabin vents must be closed and the cabin heater and defroster
must be on during alternate static source operation. The altimeter error is
less than 50 feet unless otherwise placarded.

To prevent bugs and water from entering the pitot 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.

NOTE

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

REPORT: VB-940
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7.21 INSTRUMENT PANEL

The instrument panel is designed to accommodate the customary
advanced flight instruments and the normally required power plant instru-
ments. The artificial horizon and directional gyro are vacuum operated and
are located in the center of the left hand instrument panel. The vacuum
gauge is located on the right hand instrument panel. The turn indicator, on
the left side, is electrically operated.

The radios are located in the center section ofthe panel, and the circuit
breakers are in the lower right corner of the panel, An optional radio master
switch is located near the top of the instrument panel between the radio
stacks. It conlrols the power to all radios through the aircraft master switch.
An emergency buq switch is also provided to provide auxiliary power to the
avionics bus in event of a radio master switch circuit failure, The emergency
bus switch is located behind the lower right shin guard left of the circuit
breaker panel.

An annunciator panel is mounted in the upper instrument panel to warn
the pilot of a possible malfunction in the alternator, oil pressure, and
vacuum systems. The overboost light is located beside the annunciator
panel.

A ground clearance energy saver system is available to provide direct
power to Comm #l without turning on the master switch. An internally lit
pushbutton switch, located on the instrument panel, provides annunciation
for engagement of the system, When the button is engaged direct aircraft
battery power is applied to Comm # I audio amplifier (speaker) and radio
accessories. The switch must be turned OFF or depletion of the battery
could result.

The manifold pressure line has a drain valve located behind and below
the manifold pressure gauge. This allows any moisture which may have
collected from condensation to be pulled into the engine. This is accom-
plished by depressing the valve for 5 seconds while operating the engine at
1000 RPM.

NOTE

Do not depress the valve when manifold pres-
sure exceeds 25 inches Hg.

ISSUED: NOVEMBER 30, 1978
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Figure 7-23

7.23 CABIN FEATURES

All seat backs have three position: normal, intermediate and recline.
The adjustment lever is located at the base ofthe seat back on the outboard
side of the seat. The front seats adjust fore and aft for ease of entry and
occupant comfort. An armrest is located on the side panels adjacent to the
front seat. The rear seats are easily removed to provide room for bulky items.
Rear seat installations incorporate leg retainers with latching mechanisms
which must be released before the rear seats can be removed. Releasing the
retainers is accomplished by depressing the plunger behind each rear leg.
Optional headrests are available.

Shoulder harnesses with inertia reels are provided for each front seat
occupant. On aircraft serial numbers 28R-7931001 through 28R-8431032,
shoulder harnesses with inertia reels were provided as optional equipment
for the occupants of the rear seats. On aircraft serial numbers 28R-853 l00l
and up, shoulder harnesses with inertia reels are provided as standard
equipment for the occupants of the rear seats. A check of the inertia reel
mechanism can be made by pulling sharply on the strap and checking
that the reel will lock in place under sudden stress. This locking feature
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prevents the strap from extending and holds the occupant in place. Under
normal movement, the strap will extend and retract as required. On earlier
aircraft provided with a single strap adjustable shoulder harness located
above the side window for each front seat, the shoulder strap is routed over
the shoulder adjacent to the window and attached to the lap belt in the
general area of the occupant's hip. Adjust this fixed strap so that all controls
are accessible while maintaining adequate restraint for the occupant.
Shoulder harnesses should be routinely worn during takeoff, landing, and
whenever an inflight emergency situation occurs.

Additional features include pilot storm window, two sun visors, ash
trays for each occupant, map pockets located on the side panels below the
instrument panel, miscellaneous pockets on the rear of the front seat backs,
armrests for the front occupants, cabin or baggage door locks and ignition
lock.

The cabin door is double latched. To close the cabin door, hold the door
closed with ihe arm set while inoving the side door latch to the "LATCHED"
position. Then engage the top latch. Both latches must be secured before
flight.

7.25 BAGGAGE AREA

A large baggage area, located behind the rear seats, is accessible either
from the cabin or through a large outside baggage door on the right side of
the aircraft. Maximum capacity is 200 lbs. Tie-down straps are provided
and should be used at all times.

NOTE

It is the pilot's responsibility to be sure when
the baggage is loaded that the aircraft C.G. falls
within the allowable C.G. Range. (See Weight
and Balance Section.)

ISSUED: NOVEMBER 30, 1978
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HEATING, VENTILATING AND DEFROSTING SYSTEM
Figure 7-25
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7.27 IilEATING, VENTILATING AND DEFROSTING SYSTEM

The heating system is designed to provide maximum comfort for the
occupants during winter and cool weather flights. The system includes a heat
shroud, heat ducts, defroster outlets, heat and defroster controls.

CAUTION

When cabin heat is operated, heat duct surface
becomes hot, This could result in burns if arms
or legs are placed too close to heat duct outlets
or surface.

An opening in the front of the lower cowl admits ram air to the heater
shroud and then the air is ducted to the heater shut-offs on the right and left
side of the fire wall. When the shut-offls are opened the heated air then enters
the heat ducts located along each side of the center console. Outlets in the
heat duct are located at each seat location. Airflow to the rear seats can be
regulated by controls in the heat ducts located between the front seats. The
temperature of the cabin is regulated by the heater control located on the
right side of the instrument panel.

Defrosting is accomplished by heat outlets located on the right and left
side of the cowl cover. Heated air is ducted directly to defroster shut-off
valves at the fire wall, then to the defroster outlets. The airflow is regulated
by a defroster control located below the heat control.

To aid air distribution, the cabin air is exhausted overboard by an outlet
located on the bottom of the fuselage. Cabin exhaust outlets are located
below and outboard of the rear seats. The above features are removed when
air conditioning is installed.

An optional overhead ventilating system with outlets over each seat is
also available. An additional option to aid in fresh air circulation on models
without air conditioning is a cabin air blower to force air through the over-
head vent system. This blower is operated by a fan switch with three posi-
tions -'OFF,- *LOW,- and "HIGH." The switch is located on the rightside
of the instrument panel with the heater and defroster controls.

ISSUED: NOVEMBER 30, 1978
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7.29 STALL WARNING

An approaching stall is indicated by a stall warning horn which is
activated between five and ten knots above stall speed. Mild airframe
buffeting and gentle pitching may also precede the stall. Stall speeds are
shown on graphs in the Performance Section. The stallwarning horn emits a
continuous sound. The landing gear warning horn is different in that it emits
a 90 cycle per minute beeping sound. The stall warning horn is activated by a
lift detector installed on the leading edge of the left wing. During preflight,
the stall warning system should be checked by turning the master switch
"ON," lifting the detector and checking to determine if the horn is actuated.

7.31 FINISH

All exterior surfaces are primed with etching primer and finished with
acrylic lacquer. An optional polyurethane finish is available.

7.33 AIR CONDITIONING*

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

The evaporator is located behind the rear baggage compartment. This
cools the air used for the air conditioning system.

The condenser is mounted on a retractable scoop located on the bottom
of the fuselage and to the rear of the baggage compartment area. The scoop
extends when the air conditioner is ON and retracts to a flush position when
the system is OFF.

The compressor is mounted on the rear left side of the engine. lt has an
electric clutch which automatically engages or disengages the compressor to
the belt drive system of the compressor.

*Optional equipment
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Air from the baggage area is drawn through the evaporator by the
blower and distributed through an overhead duct to individual outlets
located adjacent to each occupant.

The switches and temperature control are located on the lower right side
of the instrument panel in the climate control center panel. The temperature
control regulates the temperature of the cabin. Turning the control clock-
wise increases cooling; counterclockwise decreases cooling.

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

NOTE

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

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

The condenser door light is located to the right of the engine instrument
cluster in front of the pilot. The door light illuminates when the door is open
and is off when the door is closed.

A circuit breaker on the circuit breaker panel protects the air condi-
tioning electrical system.

Whenever 38 inches Hg or more manifold pressure is used a manifold
pressure switch disengages the compressor and retracts the scoop. This
allows maximum power and maximum rate of climb. The fan continues to
operate and the air will remain cool for about one minute. When the throttle
is retarded so that less then 38 inches Hg manifold pressure is used, the clutch
will engage, the scoop will extend, and the system will again supply cool, dry
alr.
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7.35 PIPER EXTERNAL POWER*

An optional starting installation known as Piper External Power (PEP)
is accessible through a receptacle located on the right side of the fuselage aft
of the wing. An external battery can be connected to the socket, thus
allowing the operator to crank the engine without having to gain access to
the airplane's battery.

7.37 EMERGENCY LOCATOR TRANSMITTBR*

The Emergency Locator Transmitter (ELT) meets 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 on the right
hand side. A number 2 Phillips screwdriver is required to remove the cover.

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

NOTE

If for any reason a test transmission is
necessary, the test transmission should be
conducted only in the first five minutes of any
hour and limited to three audio sweeps. If tests
must be made at any other time, the tests should
be coordinated with the nearest FAA tower or
flight service station.

NARCO ELT IO OPERATION

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

*Optional equipment
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To use the ELT as a portable unit in an emergency, remove the cover and
unliltch the unit from its mounting base. The antenna cable is disconnected
by a left quarter-turn of the knurled nut and a pull. A sharp 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 to ON to activate the transmitter.

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

A pilot's remote switch located on the left side panel is provided to allow
the transmitter to be turned on from inside the cabin. The pilot's remote
switch is placarded "ON" and "ARMED." The switch is normally in the
ARMED position. Moving the switch to ON will activate the transmitter.
Moving the switch back to the ARMED position will turn off the transmitter
only if the impact switch has not been activated. 

r

The ELT should be checked to make certain the unit hal not been acti-
vated during the ground check. Check by selecting l}r.5:0 MHz on an
operating receiver. If there is an oscillating chirping sound, the ELT may
have been activated and should be turned off immediately. This requires
removal of the access cover and moving the switch to OFF, then press the
reset button and return the switch to ARM. Recheck with the receiver to
ascertain the transmitter is silent.

CCC CIR II-2 OPERATION

On the unit itself is a three position selector switch placarded "OFF,"
'ARM' and "ON." The ARM position is provided to set the unit to the auto-
matic position so that it will transmit only after impact and will continue to
transmit until the battery is drained to depletion or until the switch is
manually moved to the OFF position. The ARM position is selected when
the transmitter is installed at the factory and the switch should remain in that
position whenever the unit is installed in the airplane. The ON position is
provided so the unit can be used as a portable transmitter or in the event the
automatic feature was not triggered by impact or to periodically test the
function of the transmitter.

Select the OFF position when changing the battery, when rearming the
unit if it has been activated for any reason, or to discontinue transmission.
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NOTE

If the switch has been placed in the ON position
for any reason, the OFF position has to be
selected before selecting ARM. If ARM is
selected directly from the ON position, the unit
will continue to transmit in the ARM position.

A pilot's remote switch, located on the left side panel, is provided to
allow the transmitter to be controlled from inside the cabin. The pilot's
remote switch is placarded "ON,- *AUTO/ARM" and "OFF/RESET."
The switch is normally left in the AUTO/ARM position. To turn the trans-
mitter off, move the switch momentarily to the OFF/ RESET position. The
aircraft master switch must be ON to turn the transmitter OFF. To actuate
the transmitter for tests or other reasons, move the switch upward to the ON
position and leave it in that position as long as transmission is desired.

The unit is equipped with a portable antenna to allow the locator to be
removed from the aircraft in case of an emergency and used as a portable
signal transmitter.

The locator should be checked during the ground check to make certain
the unit has not been accidentally activated. Check by tuning a radio receiver
to 121.50 MHz. If there is an oscillating sound, the locator may have been
activated and should be turned off immediately. Reset to the ARM position
and check again to insure against outside interference.
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