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PIPER AIRCRAFT CORPORATION SECTION 1
PA-38-112, TOMAHAWK GENERAL

SECTION 1

GENERAL

1.1 INTRODUCTION

This Pilot’s Operating Handbook is designed for maximum utilization
as an operating guide for the pilot, It includes the material required to be
furnished to the pilot by FAR 23 and FAR Part 21, Subpart J. It also
contains supplemental data supplied by the airplane manufacturer.

This handbook is not designed as a substitwte for adequate and
competent flight instruction, knowledge of current airworthiness directives,
applicable [ederal 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 pilotin 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 siudy the entire handbook to become familiar
with the limitations, performance, procedures and operational handling
characteristics of the airplane before flight.

The handbook has been divided into numbered (arabic) sections, each
provided with a “finger-tip” tab divider for quick reference. The
limitations and emergency procedures have been placed ahead of the normal
procedures, performance and other sections to provide easier access 1o
information that may be required in flight. The "Emergency Procedures”
Section has been furnished with a red tab divider to present an instant
reference to the section. Provisiens for expansion of the handbook have
been made by the deliberate omission of certain paragraph numbers, figure
numbers, item numbers and pages noted as being lefi blank intentionally.

ISSUED: FANUARY 20, 1973 REPORT: 2118
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-38-112, TOMAHAWK GENERAL
1.3 ENGINE
(a) Number of Engines 1
(b} Engine Manufacturer Lycoming

(¢} Engine Model Number
(d¥ Rated Horsepower
' (e) Rated Speed (rpm)

(fy Bore (in))

(g} Stroke {in.)

(h) Displacement {cu. in.)

(1) Compression Ratio

(j) Engine Type

1.5 PROPELLER

(ay Number of Propellers
(b} Propeller Manufacturer
(c) Model
(d} Number of Blades
() Propeller Diameter (in.)
(1) Maximum
(2) Minimum
(f) Propeller Type

1.7 FUEL

(a) Fuel Capacity (U.S. gal)) {total)
(b) Usable Fuel {U.S. gal.) {total)
(¢} Fuel Grade, Aviation

(1) Minimum QOctane

(2) Specified Octane

{3) Aliernate Fuel*

0-235-1.2C (with Slick Mags.y or
0-235-L2A (with Bendix Mags.)
“112

2600

4.375

3.875

2333

R.5:1

Four Cylinder, Direct
Drive;/Horizontally

Opposéd, Air Cooled

1
Sensenich
12CK-0-56
2

72
0
Fixed Pitch

LN 32
30

100/130 - Green
1004130 -« Green
100 - Green
100LL - Blue
115/ 145 - Purple

*Alternate Fuels refers to military grade with 4.6 ml of TEL. See Section

8.25, Fuel System.

ISSUED: JANAURY 20, 1978
REYISED: MARCH 1, 1979

REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION 1
PA-38-112, TOMAHAWK GENERAL

1.17 SPECIFIC LOADINGS

{a) Wing Loading (1bs. per sq. ft.) 13.39
{b) Power Loading (Ibs. per hp) 14.9
ISSUED: JANUARY 20, 1978 REPORT: 2126
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PIPER AIRCRAFT CORFORATION SECTION 1

PA-38-112, TOMAHAWK

GENERAL

VYNE/MNE

VNO

¥g

¥so

Vy

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

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

Stalling Speed or the minimum steady
flight speed at which the airplane is con-
trollable, .

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

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

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

(b) Meteorological Terminology

ISA

OAT

ISSUED: JANUARY 20, 1978

International Standard Atmosphere in
which: The air is a dry perfect gas; The
temperature at sea level is 15° Celsius (59°
Fahrenheit); The pressure at sea level is
29.92 inches Hg (1013 mb), The tempera-
ture gradient from sea level to the altitude
at which the temperature is -56.5°C
(-69.7°F) is -0.00198°C (-0.003566° F) per
foot and zero above that altitude,

Quiside Air Temperature is the free air
static temperature obtained either from
inflight temperature indications or ground
meteorological sources, adjusted for in-
strument error and compressibility effects.

REPORT: 2126

REVISED: OCTOBER 13, 19738 1-7
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-38-112, TOMAHAWK

GENERAL

(e} Airplane Performance and Flight Planning Terminology

Climb Gradient

Demaonstrated
Crosswind
Velocity

Accelerate-Stop
Distance

MEA

Route Segment

The dc ?j ratio of the change in
height during a és climb, 1o the
horizontal distance trave he same
time interval.

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

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

Minimum en route IFR altitude.

A part of a route. Each end of that part is
identified by: (1} a geographical location;
or {2) a point at which a definite radio fix
can be established.

(f) Weight and Balance Terminology

Refererice Datum

Station

Arm

Moment

ISSUED: JANUARY 20, 1978

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

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

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

The product of the weight of an item multi-
plied by its arm. (Moment divided by a
constant is used to simplify balance calcu-
lations by reducing the number of digits.)

REFORT: 2126
1-9
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-38-111, TOMAHAWK GENERAL
Maximum Maximum weight approved for the start of
Takeoff Weight the takeoff run.
Maximum Maximum weight approved for the landing
Landing Weight touchdown.
Maximum Zero Maximum weight exclusive of usable fuel.
Fuel Weight

ISSUED: JANUARY 20, 1978 REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION 1

PA-38-112, TOMAHAWK GENERAL
MULTIPLY BY TO OBTAIN
cubic feet (cu. ft.) 28317 cm 3

0.028317 m?

1728 cu, in,

0.037037 cu. vd.

T.481 U.5. gal.

28.32 1
cubic feet per minute 0.472 [ /sec.

{cu. ft./min.} 0.028317 m 3/ min.
cubic inches (cu. in.) 16.39 cm ?

1.639 x 10 -5 m

5787 x 10 4 cu. ft.

0.5541 fl. oz.

0.01639 |

4.329 x 10 3 U.S. gal.

0.01732 U.S. qt.
cubic meters (m %) 61024 cu. in.

1.308 cu. yd.

35.3147 cu. ft.

264.2 U.8. gal.
cubic meters per minute 35.3147 cu. ft./ min.

(m 3/ min.)
cubic vards (cu. yd.) 27 cu. fi,

(.7646 m?

202 U.S. gal.
degrees (arc) 0.01745 radians
degrees per second 0.01745 radians/sec.

(deg.fsec.)
drams, fluid (dr. f1.) 0.125 fl. oz.
drams, avdp. (dr. avdp.) 0.0625 oz. avdp.
ISSUED: JANUARY 20, 1978 REPORT: 2126
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ISSUED: JANUARY 20, 1978

PIPER AIRCRAFT CORPORATION SECTION 1
PA-38-112, TOMAHAWK GENERAL
MULTIPLY BY TO OBTAIN
gallons, U.S. liquid 231 cu. in,
(U.S. gal.} 0.1337 cu, ft,
4951 x 10 -2 cu. vd.
37854 cm ?
3785 x 10 -3 m?
3,785 1
083268 Imperial gal.
128 fl. oz.
gallons per acre 9.353 i/ha
(gal./acre)
grams (g) 0.001 kg
0.3527 oz, avdp.
2,205 x 10 - 1b.
grams per centimeter 0.1 kg/m
(g/cm) 6.721 x 10 - Ib. /ft.
560t x 10 - 1b./in.
‘grams per cubic 1000 kg/m 3
centimeter (gfem %) 0.03613 Ib.fcu. in.
62.43 lb./cu. ft.
hectares (ha) 2.471 acres
107639 sq. Tt
10000 m?
horsepower (hp) 33000 ft.-lb./ min,
550 ft.-1b. /sec.
76.04 m-kg/sec.
1.014 metric hp
horsepower, metric 75 m-kg/sec.
0.9863 hp
inches (in.) 25,40 mm
2.540 cm
0.0254 m
0.08333 f1.
0.027777 yd.

REPORT: 2126
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PIPER AIRCRAFT CORPORATION

SECTION |

PA-38-112, TOMAHAWK GENERAL
MULTIPLY BY TO OBTAIN
kilometers per hour 0.9113 ft./sec.
(km/hr.) 58.68 ft./min.
0.53996 kt
0.6214 mph
0.27778 m/sec.,
16.67 m/ min.
knots (kt) 1 nautical mph I
1.689 ft. /sec.
1.1516 statute mph
1.852 km/hr.
51.48 m/ sec.
liters (1) 1000 cm 3
61.02 eu. in.
0.03531 cu. ft.
33.814 fl. oz.
0.264172 .8, gal.
0.2200 Imperial gal,
1.05669 qt.
liters per hectare 13.69 fl. oz./acre
(1/ha} 0.107 gal.facre
liters per second 212 cu. fi./min.
(1/sec.)
meters {m) 39.37 in,
3.280840 ft.
1.0936 yd.
0.{98838 rod
6.214 x 10 4 mi,
5.3996 x 10 ¢ NM
meter-kilogram 7.23301 ft.-lb.
(m-kg) £6.798 in.-1b.
meters per minute 0.06 km/hr.
{m/min.)

ISSUED: JANUARY 20, 1978

REPORT: 2124
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ISSUED: JANUARY 20, 1978

PIPER AIRCRAFT CORPORATION SECTION 1
PA-38-112, TOMAHAWK GENERAL
MULTIPLY BY TO OBTAIN
ounces, fluid (fl. oz.) ] dr. fi.
29.57 cm 2
1.805 cu, in.
(.0296 l
0.0078 U.S. gal.
ounces, fluid per acre 0.073 l{ha
{fl. oz./acre)
pounds (Ib.) 0.453592 kg
453.6 g
3108 x 10 -2 slug
pounds per acre 1.121 kg!/ha
{Ib./acre)
pounds per cubic foot 16.02 kg/m ?
(db./cu. ft.)
pounds per cubic inch 1728 Ib.fcu. ft.
" {Ib.feu. m.) 27.68 g/em 3
pounds per square foot 0.1414 in, Hg
(1b./sq. ft.) 4.88243 kg/m 2
4.725 x 10 - atm
pounds per square inch 51715 cm Hg
{psi or ib./sq. in.) 2,036 in. Hg
0.06804 alm
0.0689476 bar
703.1 kg/m 2
quart, U.S. (qt) 0.94635 1
57.749 cu. in.
radians 57.30 deg. (are)
0.1592 revy,
radians per second 57.30 deg.fsec.
(radians| sec.} 0.1592 rev. fsec.
9,549 rpm

REPORT: 2126
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PIPER AIRCRAFT CORPORATION

SECTION 1

PA-38-113, TOMAHAWK GENERAL
MULTIPLY BY TO OBTAIN
yards {yd.) 0.9144 m

3 ft.

36 n.

0181818 rod

ISSUED: JANUARY 20, 1978

REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-38-112, TOMAHAWK LIMITATIONS

SECTION 2

LIMITATIONS

2.1 GENERAL

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

This airplane must be operated as a normal or utility category airplane
in compliance with the operating limitations stated in the form of placards
and markings and those given in this section and handbook.

Limitations associated with those optional systems and equipment
which require handbeook supplements can be found in Section 9
{Supplements).

2.3 AIRSPEED LIMITATIONS
SPEED KIAS KCAS

Design Maneuvering Speed (VA) - Do not

make full or abrupt control movements

above this speed.
1676 lbs. . 103- 101
1277 lbs, 90- 83

CAUTION

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

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: MAY 10, 1982 2-1
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-38-112, TOMAHAWK LIMITATIONS

(d} Engine Operating Limits

{1} Maximum Horsepower 112

{2) Maximum Rotation Speed (RPM) 2600

{3} Maximum Oil Temperature 245°F
{e) Oil Pressure

Minimum (red line) *15 PS1

Maximum (red line) t00 PSI
(fi Fuel Pressure

Minimum (red ling) .5 PS1

Maximum (red line) 8 PSI
{g) Fuel Grade - Minimum [00/ 130 - Green
(h) Number of Propellers i
i} Propeller Manufacturer Sensenich
(i} Propeller Model 72CK-0-56
(k} Propeller Diameter :

Maximum 72 IN.

Minimum 70 IN.
(I Propeller Tolerance (static RPM at

maximum permissible throttle setting)

Not above 2350 RPM

Not below 2200 RPM

Mo additional tolerance permitted.

{m) Winterization Kit (Optional)

2.9 POWER PLANT INSTRUMENT MARKINGS

(a)

(b}

(@)

{1y Removed above 50°F QAT
(2) OAT gauge required

Tachometer

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

Oil Temperature

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

il Pressure

Green Arc (Normal Operating Range)
Yellow Arc (Caution Range) (Idle)
Yellow Arc (Ground Warm-Up)

Red Line {Minimum)

Red Line {(Maximum)

500 to 2600 RPM
2600 RPM

75% to 245°F
245°F

60 PSI to 90 PSI
*15 PSI to 60 PSI
90 PS8t te 100 PSI

' #1535 PSI
100 PSI

*Minimum limit reduced from 23 psi. All models approved for 15 psi.

ISSUED: JANUARY 20, 1978
REVISED: MAY 10, 1982

REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-38-112, TOMAHAWEK LIMITATIONS

NOTES
Straight line variation between poinis given,

The datum used is 66.25 inches ahead of the
wing leading edge.

1t is the responsibility of the airplane owner
and the pilot to insure that the airplane is
properly loaded. See Section & {Weight and
Balance) for proper loading instructions,

2.15 MANEUVER LIMITS
(a) Normal Category - All acrobatic maneuvers including spins

prohibited.
(b) Utility Category - Approved maneuvers for Utility Category Only.

MANEUVER ENTRY SPEED
Spins (flaps up) Stall
Steep Turns 100 KIAS
Lazy Eights 100 KIAS
Chandelles 100 KIAS

217 FLIGHT MANEUVERING LOAD FACTORS

Mormal Utility
(a) Positive Load Factor (Maximum}
(1} Flaps Up J8 G 4.4 (G
i2) Flaps Down 20 QG 206
(b} Negative Load Factor {Maximum) No inverted maneuvers
approved.
ISSUED: JANUARY 20, 1978 REPORT: 2126

REVISED: JANUARY 15, 1981 - : 2-5
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PIPER AIRCRAFT CORPORATION SECTION 12
PA-38-112, TOMAHAWK LIMITATIONS

2.23 NOISE LEYEL
The noise level of this aircraft is 67.8d BA.

No determination has been made by the Federal Aviation
Administration that the noise levels of this airplane are or should be
acceptable or unaceeptable for operation a1, inlo, or out of, any airport.

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

type.

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: JANUARY 15, 1981 2-7
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-38-112, TOMAHAWK LIMITATIONS

In fall view of the pilot:

TAKEOFF CHECK LIST

Fue!l - Proper Tank Belts/ Harness - Fastened
Mixture - Set Flaps - Set

Electric Fuel Pump - On Trim - Set

Carburetor Heat - Off Controls - Free

Engine Gages ~ Checked Doors - Latched

Seats & Backs - Latched

LANDING CHECK LIST

Fuel - Proper Tank Seats & Backs - Laiched
Mixture - Rich Flaps - Set (White Arc)
Electric Fuei Pump - On Beltsf Harness - Fastened

On baggage compartment aft bulkhead:

BAGGAGE
MAX. 100 LBS

SEE PILOTS OPERATING HANDBOOX
FOR LOAD DISTRIBUTION

In full view of the pilot, near the airspeed indicator:

MANEUVERING SPEED (03 KIAS
AT 1670 LBS (S5EE P.O.H.)

In full view of the pilot, on the throtile quadrant:

FUEL REMAINING WHEN THE QUANTITY
INDICATORS READ ZERO CANNOT BE USED
SAFELY IN FLIGHT

15 U. S. GAL. FUEL 15 U. 5. GAL,
USABLE USABLE
L R
TANK TANK
ISSUED: JANUARY 240, 1978 REPORT: 2128

REVISED: JANUARY i5, 198} 2-9
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PIPER AIRCRAFT CORPORATION SECTION 2
PA-38-112, TOMAHAWK LIMITATIONS

In view of the pilot (Aircraft with serial numbers 38,78 A0001 thru
38-81A0006):

ALTERNATE STATIC
SOURCE
TO OPEN PUSH
FORWARD

In view of the pilot (Aircraft with serial numbers 38-81A0007 and up):

ALTERNATE STATIC
SOURCE
STATIC

SYSTEM DRAIN
TO OPEN RAISE
HANDLE

ISSUED; APRIL 30, 1981 REPORT: 2126
2-11
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PIPER AIRCRAFT CORPORATION SECTION3

PA-38-112, TOMAHAWK EMERGENCY PROCEDURES
SECTION 3
EMERGENCY PROCEDURES

3.1 GENERAL

The recommended procedures for coping with various types of -
emergencies and critical situations are provided by this section. All of 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 proceduras associated with those optional systems and
equipment which require handbook supplements are provided in Section 9 |
(Supplements).

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

The remainder of the section is devoted to amplified emergency
procedures containing additional information to provide the pilot with a more
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 proceduares given |
in this section and be prepared 0 take appropriate action should an emergency
arise.

Most basic emergency procedures, such as power off Iandings, are a
normal part of pilot training. Althongh these emergencies are discnssed here,
this information is not intended 1o replace such training, but only to provide a
source of reference and review, and (o provide information on procedures
which are not the same for all aircraft. It is snggested that the pilot review
standard emergency procedures periodically to remain proficient in them,

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: APRIL 28, 1989 31



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-38-112, TOMAHAWK

3.3 EMERGENCY PROCEDURES CHECK LIST
SPEEDS

~tall speads
1670 1bs. {0° flap) (Outboard Flow Strips Installed) ........ 48 KIAS
1670 Ibs. (fuli flap) (Qutboard Flow Strips Installed) .......47 KIAS
1670 1bs. (0° flap) (Outboard and Inbeard Flow

Strips Installed) . . oo\ v ivnr e 52 KIAS

1670 Ibs. (full flap) (Qutboard and Inboard Flow

Strips Installed) . . ... . oo e 49 KIAS
Maneuvering speeds

67018, ovvv v innnnrrienssns e raraar ey . 103 KIAS

B J A Y 90 KIAS
Never exceed speed. .o vuiiniiirnnrinnenriineniaansinnn. 138 KIAS
Power off glide speeds

1670 1bs, (0° flap) oo ot ittt ie it et ivar e e e 70 KIAS

ENGINE INOPERATIVE PROCEDURES

ENGINE POWER LOSS DURING TAKEOFF (NOT AIRBORNE)
Sufficient runway remaining:

Throttle ........... e re e e close immediately
Brakes......oiiriruiiiirnirinirn e apply as required
Stop straight ahead.

Insufficient runway remaining:

Throttle .......... ... ey vererares e close immediately
BraKes . oo ieinne i ey apply as required
MIXEUPE ot it i ie e inset i rnannannrncinasaanns IDLE CUT-OFF
Fuel seleetor .ottt it i OFF
Master SWITCh . v it i i iee e ieaa it it OFF
Magnetos . .......... et e raas et er e OFF

Maintain directional contrel and maneuver to avoid obstacles.
ENGINE POWER LOSS DURING TAKEOFF (IF AIRBORNE)}

Sufficient runway remaining:

Airspeed .. ... e taren e vesieesse. e .. maintain above stall
Directional Control o .o v vrir i viere i ieeea et maintain
Land straight ahead.

REPORT: 2126 ISSUED: JANUARY 26, 1978
32 : RFVISED: DECEMBER 13, 1978



PIPER AIRCRAFT CORPORATION SECTION 3
PA-38-112, TOMAHAWK EMERGENCY PROCEDURES

Insufficient runway remaining:

Adrspeed ... e e e maintain above stall
Throttle ... o i e e e close
1% I3 11 - O A IDLE CUT-QFF
Fuel selector ..o ivirivnrriiiinanronane. e eea e OFF
Masterswatch ................. . ..., RN ettt ree s OFF
Magnetos . ... ... i e e e i OFF
T2 ¥ as gituation requires
Directional contral . ... iiennrinaniaas maintain - make only

shallow turns to avoid obstacles.

If sufficient altitude has been gained to attempt a restart:

Adrspeed .. .. e maintain above stall
Fuel selector ..ot iiin it ittt iieiaannes switch to other tank

containing fuel
Electric fuel pump . ... iii i iiiii i e viivereis ON
L% 154 213 - O RICH
T YT T o 1T L I N ON

If power is not regained proceed with power off landing.

ENGINE POWER LOSS IN FLIGHT

Fuel selector ... ittt switch to other tank
containing fuel

Electric fuel pump . .....cvveir it inrinriiieerasannretrannsen ON
L T T RICH
Carburetor heat......vvivvui i iianiiiinrens P 8 ]
Engine gauges .....vueerieneineennnnrrnnerrannn check for indication
of cause of power loss

e 4 T 15 locked

If no fuel pressure is indicated, check that fuel selector is on a tank
containing fuel.

If power has not been restored:
Ignition switch................. ... .. .. L then R, then back to BOTH
Throttle and MiXtUre . ... ovritinn e inneannan try different settings

When power is restored:
Carburetor heat, .. ...... it iiiiiiiniinas Ceraeeas R OFF
Electric fuel pump . .ooe ettt ir et vrr i iraa ey OFF

If power cannot be restored:
Trim for best glide angle (70 KIAS) and prepare for power off Janding.

ISSUED: JANUARY 20, 1978 REPORT: 2126
33



SECTION 3 PIPER AIRCRAFT CORPORATION
EMERGENCY PROCEDURES PA-38-112, TOMAHAWK

POWER OFF LANDING

Trim for best glide angle (70 KIAS).

Locate most suitable landing area.

Establish spiral pattern.

1000 feet above field at downwind position for normal landing approach.
When field can be casily reached, slow to 62 KIAS* or 67 KIAS** for
shortest landing with a full stall tonchdown. Touchdowns should normally
be made at lowest possible airspeed with full flaps.

When committed to landing:

TEORHON . 1 v oo vnvneramsresscnsnmmmnrssrossesasenryess vvivse.. OFF
Master SWICH . oo v vvrmmrr e cmsaanranenn PR & 1 2 3
Fuel selector . ...vvivnnevrearecanns T OFF
MIKIUTE o uvs e vrsanoansss  enieaarar e IDLE CUT-OFF
Seat belts ANd RAENESS .. av . cocrsrrcensnrraenreassrreernses tight
FIRE

ENGINE FIRE DURING START

Starter..... .- R PR tveeeer. crank engine
MIKLUTE +vvrvrarevomesssnmnnssnrssas vevvvewsrs.s JDLE CUT-OFF
Throttle ... cevuireaenerans T LR open
Flectric fUel PUIID .. vsriaerorronsonronerronnrsesarscnessrey OFF
FUEL SEIECTOT «uvnvevnsuornnersermnecmcnsnserresesanononss ... OFF

Abandon airplane if fire continues.
FIRE IN FLIGHT
Source of fire....... A R R R check

Engine fire:

Fuel selector .. ..o.oiiaainavens F R R T OFF
Throttle .. ..cvvvearosn T S E L LR closed
Mixture ..... T LT IDLE CUT-OFF
Flectric fUel PUIP «vvccourrrormrrrsisersanserusraes vereriees OFF
Cabilt heat «ouvvvrrorevererorancecas e braenearr s OFF
Defrostel ...vvvivneenrinenrs JR R R R OFF

Prepare for power off landing,

*Qutboard Flow Strips Installed
**xOutboard and Inboard Flow Strips Installed
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Electrical fire (smoke in cahin):

Master SWILCh ... . i i i e e s OFF
Cabin Bedt o i e e e e e e OFF
L T - O OFF
B <1 N open {o ¢lear cabin

Land as soon as practicable.

LOSS OF OIL PRESSURE

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

LOSS OF FUEL PRESSURE

Electric fuel pump ... oo ON
Fuel Selectir ...t ieee s sarer e n e cmamaeae check on full tank

HIGH OIL TEMPERATURE

‘Land at nearest airport and investigate the problem.

Prepare for power off landing.

ALTERNATOR FAILURE

Verify failure
Reduce electrical load as much as possible,

Alternator circuit breaker ...... e b beaaaaarrrerraaiaaaas sy check
Alt switch. ....... by +evass.o OFF (for | second),
then ON

If no output:
Altswitch. ... e OFF

Reduce electrical load and land as soon as practical.

SPIN RECOVERY (UNINTENTIONAL SPIN)

Ailerons ........ O 1 <7111 1|
Rudder..... e Cer e e e full opposite to
direction of rotation

ISSUED: JANUARY 20, 1978 REPORT: 2126
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Control Wheal ... i i e .. full forward
Throttle .. r it iia i e ean s e close
Rudder ...........v.. i eesas e neutral {when rotation stops)
Control wheel ............ b as required to smoothly

regain level flight attitude
3 P LR REEETECEER PR (A 10
OPEN DOOR

If both upper and side latches are open, the door wil) trail slightly open and
airspeeds wilt be reduced slightly.

To close the door in flight;
Slow airplane to 90 K1AS

Pt e 2 R L LT R L .. close
Storm window ... ... ... i fer e ciieara. . OpEN
1f upper 1atch §8 OPEN .« v v cvvnr i rorurr e latch
1 side 1atch iS OPEN + oot ieeniarrrernnarees pull on arm rest while

moving latch handle to
latched position.

1f both latches are open.... ..., e ran e latch side latch
then top latch

ENGINE ROUGHNESS

CarbUrEtor HEAL. v vv v i vaes i aanrrensneranassnnmassaraane ON

If roughness continues after one min:

Carburetor heatl. ... .o atiriianreenns feaans e OFF
MiXture . ...oveinrniiaareran e adjust for max. smoothness
Electric fUEl PUIMP .oovvvvnnrireaarenersraeranma s ON
FUEE SEIECLOT 4 v v vnrrcnanrvsanutotnnsasssaeesons s switch tanks
ENZINC BAUEES <« v v oo rvnvanssmmsnoruesmonarsnsestocnnssts . check
Magneto switCh. ... ooominiian e L then R, then BOTH

If operation is satisfactory on cither one, continue on that magneto at
reduced power and full “RICH™ mixture to first airport.

Prcpare for power off landing.
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3.5 AMPLIFIED EMERGENCY PROCEDURES (GENERAL)

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

3.7 ENGINE INOPERATIVE PROCEDURES
ENGINE POWER LOSS DURING TAKEQFF (NOT AIRBORNE)

If engine failure occurs before the airplane has lifted off, and if there is
sufficient runway left for a safe stop, simply maintain directional eontrol,
close the throttle, and brake to a stop.

If there is not sufficient runway remaining for a safe stop, close the
throttle, apply maximum braking, pull the mixture control to IDLE CUT-
OFF, and turn OFF the fuel selector, the master switch and the magnetos,
Maintain directional control, slow the airplane as much as possible, and
maneuver to avoid obstacles.

ENGINE POWER LOSS DURING TAKEOFF (IF AIRBORNE}

If engine failure occurs after the airpiane has lifted off, and if sufficient
landing area remains for a touchdown and stop, lower the nose and maintain
airspeed to avoid a stall. Maintain directional control and land and stop
straight ahead.

if liftoff has occurred and there is not sufficient landing area remaining
for a safe landing and stop, maintain a safe airspeed to avoid a stall, Close
the throttle, pull the mixiure control to IDLE CUT-OFF, and turn OFF the
fuel selector, the master switch, and the magnetos. Use of flaps depends
upon the circumstances; however, normally fell flaps allow the slowest and
softest touchdown.

At low altitudes with a failed engine, turns should not be attempted,
except for slight and gentle deviations to avoid obstacles, A controiled crash
landing straight ahead is preferable to risking a stall which could resultin an
uncontroiled roll and crash out of a turn.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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If sufficient altitude has been gained to permit a restart attempt,
maintain a safe airspeed and switch the fucl selector to another tank
containing fuel. Check the electric fuel pump to ensure that it is ON. Check
that the mixture control is set RICH and that carburetor heat is ON. If
engine failure was caused by fuel exhaustion, power will not be regained
after switching tanks untit the empty fuel lines are filled. This may require
up to ten seconds.

If the propeller has stopped turning, it will be necessary to engage the
siarter to execute a restart. If power is not regained, proceed with a Power
Off Landing. .

ENGINE POWER LOSS IN FLIGHT

A complete loss of power is usually caused by a fuel flow interruption,
in which case power will be restored shortly after fuel flow is restored. If
power loss occurs at a low altitude, the first step should be to prepare for an
emergency Power Off Landing. Maintain an airspeed of af least 70 K1AS.

If altitude permits, attempt a restart, Switch the fuel selector to another
tank containing fuel. Turn ON the electric fuej pump, set the mixture RICH,
and turn ON carburetor heat.

Check the engine gauges for an indication of the cause of the power loss.
Be sure that the primer is Jocked if one is installed. I no fuel pressure is
indicated, check the fuel selector to be sure that it is on a tank containing
fuel. If fuel exhaustion is the problem, it may take up to ten seconds after
switching tanks for empty fuel lines to fill and for power to be restored. If
there is water contamination of the fuel, fuel pressure indications will be
normal. Water in the fuel could take some time to be passed through, and
allowing the propeller to windmill may restore power. If the propelier has
stopped turning, engage the starter.

When power is restored and the engine is operating smoothly, turn OFF
the carbueetor heat and the electric fuel pump.

If the preceding steps do not restore power, prepare for an emergency
Power Off Landing. If time permits, try turning the ignition switch to L, then
to R, then back to BOTH. Try moving the throttle and mixture controls to
various settings. This may restore power if the problem is too rich or too fean
a mixture or if there is a partial fuel system restriction.

If power is not regained, proceed with preparations for a Power Off
Landing. '
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POWER OFF LANDING

1f Yoss of power occurs at altitude, trim the airplane for best gliding angle
(70 KIAS), and look for a suitable landing arca. If the procedures for
restoring power are not effective, and if time permits, check charts for
airports in the immediate vicinity; it may be possible to reach one if the
airplane’s altitude is sufficient. If possible, notify the FAA by radio of the
situation and intended course of action. If another pilot or a passenger is
aboard, that person may assist.

After locating the most suitable landing area, establish a spiral pattern
around the field. Try to be at 1000 feet above the field at the downwind
position to make a normal landing approach. When assured of reaching the
field, slow to 62 KIAS* or 67 KIAS** for the shortest landing. Excess
altitude may be lost by widening the pattern, extending flaps, slipping,
or a combination of these methods.

Once committed to a landing, shut OFF the ignition, the master switch,
and the fuel selector. Pull the mixture to IDLE CUT-CFF. Tighten seat
belts and shoulder harness.

Flaps may be used as deemed necessary. Normaily a full stall touchdown
should be made at the lowest possible airspeed with flaps fully extended.

3.9 FIRE
ENGINE FIRE DURING START

Engine fires during start are usually the result of overpriming. The first
step in extinguishing the fire is to cut off the source of fuel and to keep the
engine turning to use up excess fuel.

Continue cranking the engine with the starter, while pulling the mixture
control to IDLE CUT-OFF and advancing the throttle fully open. Turn
OFF the electric fuel pump and the {uel selector. Radio for assistance if
possible.

If the engine has started, it should be left running. If the engine is not
running, continue cranking with the starter. This is an attempt to draw the
fire back into the engine.

*Outboard Flow Strips Installed
**Qutboard and Inboard Flow Strips Installed
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If the fire continues, leave the fuel selector OFF and the mixture at
IDLE CUT-OFF, and abandon the airplane, applying the best external
extinguishing means available.

If the fire is on the ground near the airplane, it may be possible to taxi
to safety.

FIRE IN FLIGHT

The presence of fire is indicated by smoke, smell, or heat. 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 in each case.

{f an engine fire is indicated, immediately turn the fuel selector OFF
and close the throttle. Pull the tmixture control to IDLE CUT-OFF. Besure
that the electric fue! pump is OFF. Turn OFF the cabin heat and defroster.
If radio transmission is not required, turn OFF the master switch. Proceed
with a Power Off Landing.

NOTE

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

if smoke or fumes in the cabin indicate an electrical fire, turn QFF the

master switch. Turn OFF the cabin heat and defroster, and open the vents
to clear smoke and fumes from the cabin. Land as soon as practicable.

NOTES

When the master switch 18 turned off, the stall
warning system will not function.

During night flight a flashlight should be in
hand before turning off the master switch.

REPORT: 2126 JSSUED: JANUARY 20, 1978
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3.11 LOSS OF O1L PRESSURE

Loss of oil pressure may be cither 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 scon as possible to allow
mvestigation of the cause and to prevent engine damapge.

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

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

If engine stoppage oceurs, proceed with Power Off Landing,

313 1.0SS OF FUEL PRESSURE

If 10ss of fuel pressure occurs, turn ON the electric fuel pump and check
that the fuel selector is on a tank containing fuel,

If the problem is not an empty tank, land as soon as practical and have
the engine-driven fuel pump and fuel system checked.

3.15 HIGH OlL. TEMPERATURE

An abnormaily high oil teraperature indication may be caused by a low
oil level, an obsiruction in the oil cooling installation, damaged or improper
baffle seals, a defective gauge, or other causes, Land as soon as possible 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.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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317 ALTERNATOR FAILURE

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

The electricat load shouid be reduced as much as possible. Check the
alternator circuit breaker for a popped circuit breaker.

The next step is te aitempt to reset the overvoltage relay. This is
accomplished by turning the ALT switch OFF for one second and then ON.
If the trouble was caused by a momengary overveltage condition (16.5 volts
and up}, this procedure should return the ammeter to a normal reading.

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

319 SPIN RECOVERY (UNINTENTIONAL SPIN)

Intentional spins are permitted only with flaps fully retracted for
utility category operation, Should a spin be entered inadvertently, the
foliowing procedure should be initiated;

(a) Neutralize the ailerons,

(b) Apply and maintain full rudder opposite the direction of rotation,

{c) As the rudder hits the stop, push the control wheel fully forward.

As the stall is broken, relax forward pressure to prevent
an excessive airspeed build up.

(d) Close the throttle.

{e) As rotation stops, neutralize the rudder and ease back on the

control wheel to recover smoothly from the dive.

(f) Retract the flaps if they have been exiended.
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NOTES

For more detailed information, see Spins in
Section 4 - Normal Procedures.

Inappropriate use of the spin recovery
procedure, such as during stall recovery, may
induce a spin entry.

3.21 OPEN DOOR

The cabin doors on the Tomahawk are double latched; so the chances of
one springing open in flight at both the top and side are remote. However, if
improperly latched, a 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 90 KIAS, closethe cabin
vents and open the storm window. If the top latch is open, latchit, 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.

3.23 ENGINE ROUGHNESS

Engine roughness is usually due to carburetor icing which is indicated
by a drop in RPM, and may be accompanied by a slight loss of airspeed or
altitude. If too much ice is allowed to accumulate, restoration of full power
may not be possible; therefore, prompt action is required.

Turn carburetor heat ON (See Note). RPM will decrease slightly and
roughness will increase. Wait for a decrease in engine roughness or an
increase in RPM, indicating ice removal. If no change in approximately one
minute, return the carburetor heat to OFF.
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If the engine is still rough, adjust the mixture for maximum smoothness.
The engine will run rough if too rich or too lean. The electric fuel pump
should be switched to ON and the fuel selector switched to the other tank to
see if fuel contamination is the problem. Check the engine gauges for
abnormal readings. If any gauge readings are abnormal, proceed
accordingly. Move the magneto switch to L then to R, then back to BOTH.
If operation is satisfactory on either magneto, proceed on that magneto at
reduced power, with mixture full RICH, to a landing at the first available
alI‘pO[’t‘

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

NOTE

Partial carburetor heat may be worse than no
heat at all, since it may melt part of the ice,
which will refrecze in the intake system. When
using carburetor heat, therefore, always use full
heat, and when ice is removed return the
control to the full cold position.

3.25 LOSS OF PITOT-STATIC PRESSURE

If loss of either pitot or static pressure or both occurs, the alternate
source must be used. The control lever located under the left side of the
control quadrant should be pushed forward to the open position.

Operation on an alterate static source will cause deviations in the
altimeter, rate of climb indicator and airspeed indicator readings. See the
correction card mounted on the left side of the control quadrant cover for
deviations.

If the problem is in the pitot head or pitot line and is caused by icing or
heavy rain conditions, the optional pitot heat may be activated if it is
installed. The switch for the heated pitot is located on the electrical switch
panel to the left of the control panel. A partially or completely blocked pitot
head will give erratic or zero readings on the airspeed indicator.
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SECTION 4

NORMAL PROCEDURES

4.1 GENERAL

This saction describes the recommended procedures for the conduct of
normal operations for the Tomahawk. All of the required (FAA
regulations) procedures and those necessary for the operation ol the
airplanc as determined by the operating and design features of the airplane
are presented.

Normal prbced ures associated with those optional systems and
equipment which require handbook supplements are provided by Section 9
(Supplements}.

These procedures are provided to present a source of reference and
review and te supply information on procedures which are not the same for
all aircraft. Pilots should familiarize themsetves 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 scetion 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 lengthy 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 1o the safe
operation of the airplane. These figures are for standard airplanes flown at
gross weight under standard conditions at sea level,
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Performance for a specific airplafn,e may vary from published figures
depending upon the equipment instalied, the condition of the engine,
airplane and equipment, atmospheric conditions and piloting technique,

()
(b)
(c)

(d)
(¢)

Best Rate of Climb Speed 70 KIAS
Best Angle of Climb Speed 61 KIAS
Turbulent Air Operating Speed (See CAUTION

Subsection 2.3) 103 KIAS
Maximum Flap Speed 89 KIAS
Landing Final Approach Speed

Full Flaps, 34° (Outboard Flow Strips Installed) 62 KIAS
Full Flaps, 34° {Outboard and Inboard Flow

Strips Instailed) 67 KIAS

() Maximum Demonstrated Crosswind Velocity 15 KTS
REPORT: 2126 ISSUED: JANUARY 20, 1978
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JTrw—y
VAN
| 1

WALK-AROUND
Figure 4-1

4.5 NORMAL PROCEDURES CHECK LIST

PREFLIGHT CHECK

COCKPIT

Control wheel ... ...coii it iieriiiiiaiinreras release restraints
4110 T U OO P OFF
Master SWilch . ...ttt i i e iy ON
Fuel quantity Zauges .......ovoivvvvrvnnrnnnss beesiasssssseassCheck
Alternator warning HERt o, vvesrrvrrrresrrersseeivavissss o check
Master SWitch . vovv e iiee it s et OFF
Primary flight controls. ... ... iiiinn proper operation
Flaps....ooovvvviiinny e ey proper operation
Staticdrain ... i e e ittt e e drained
Windows ......coiiiieiiiiiriaaaas siiassssiensssases s check clean
Baggage ........... fiee i aeeanaaan veseessesisase s Stowed properly
Required Papers «vvveaerrevanreiianrooierarsoeeroneenne, on board
Parking brake . .....oueiniianiiinn e, set ON
ISSUED: JANUARY 20, 1978 REPORT: 2126
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LEFT WING

Surface condition ... ... ... i i e i check
Flap and hinges. ... ... . it i i e check
Aldleron and DINEes . . oot i e s check
L L1385 T N o | 1516} 4
0T 1 RO DO . . check
Fuel cap o e e e open
Fuel quantity and color. .. . .o e e check
Fluel Cap co i e e close and secure
T B~ ceiii-... OPER
Fuel tank sump ..., ..... e e e e .. drain
Pitot head .. ... i i i i e v unobstructed
Stallwarning . .......... e, e e check
Landing gear and tire. ...t i e e check
Brake Mock and disc ... oo i i check
Chock and ticdown , . ............. e e .o . removed

NOSE SECTION

Fuel Strainmer ..o i e e e e drain
General condition ... ..o vein i iinnnnninn, e check
Propeller and spinner. ... ooi e viannaunn, e check
F N T 11 - clear
Engine compartment . ... ... .. e check
15T check quantity
DPSEICK ..t e e e properly seated
| Hydraulic fluid level, ... .vvvn e iaeninsn, e check
Adternator belt, ..., vr it rre i aar e v -+ + .. check tension
Cowling ..o e e closed and secure
Nose wheel fite ... ... . check
NOse gear SiTUL ..ot in e neennvnns proper inflation {3 in. exposure)
Windshield........ ... il PN clean

RIGHT WING
Check as left wing,

FUSELAGE (RIGHT SIDE)

General condition . . ..o ity e e e check
L N g} 2 1T TS check
Side and rear WinGOW ...t e e clean
T 8 T e unobstructed
REPORT: 2126 ISSUED: JANUARY 24, 1978
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EMPENNAGE

General Condition . . ...y it e et it e check
Hinges and attachments....... b e ....check
B T3S 1 removed

FUSELAGE (LEFT SiDE)

Check as right side.

BEFORE STARTING ENGINE

Cabin doOTS . i vnr i iiverinrianr s treranarentranes closed and latched
Overhead latch .......... .o i veravre.....cRgaged
1§ adjusted and locked
Seat belts and harnesses .. ..., .. vt inir iiei i fastened
O8] ol UL 0T T 4 - A in
Parking brake ... viuut s it iiaiiiinnns e tisisiiimennssess.. 86
L] 40 To %l 2 LT full OFF
Fuelselector ... venu i i v i aans s desired tank

ENGINE START
STARTING ENGINE WHEN COLD

Prime ... as required
On last priming stroke leave primer in out position.
Throttle ... v it iiresirieesnsarassorrasiaoaas open 1/2 inch
Master switch ................ et e e ON
Electric fuel pump ..ot i i e ON
Mixture .. ... e full RICH
I T ) R engage
.53 11, push in slowly
after engine start
Throttle ... vue ittt ittt i iitsrineeacaanarannes advance slightly
Ol Pressure ..o v uviinne et vrririieanii it aansass check
Electric fuel pump ... ... i e e OFF
Fuel pressure ..ottt it it e i check
Primer........ Fes b aitea i B locked
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STARTING ENGINE WHEN HOT

Thratile .. e et a i i cracked
Master SWILCH ..o ottt e i it et e ON
Electric fUEl PUIMP o0 vvvveveae s e ciiiiinininisiaseinias .. ON
Mixture ..ocvvvneinn N full RICH
] 2 ¢ 1T engage
310 = O adjust
011 =201 1 - PO check
Etectric fuel pump ....ooiiinne. e e e e OFF
Fuel pressure ... ..., .. e e e e e check

STARTING ENGINE WHEN FLOODED

Throttle coviviiinniia. I o] 2 (I {311
Master SWECR -1 vvr ittt i it it i r e ON
Electric fuel pump ... oo e OFF

L 1 G 4 TP idle cut-off

N 1 1 engage
MEXLUTE ovvvrannnnnsns e e e .advance
2721 120 (- AP retard

B 1Y 31 T check
CBUBlL PIESSUNE . oL e e e check

STARTING WITH EXTERNAL POWER SOURCE*

Master switch . ...t i i i i e et OFF
All electrical equipment . .. ... .. .. i OFF
B 3= 55 3= 1 - connect
External power plug. ..ot iiinr it insert in fuselage
Proceed with normal start:
Throttle ..ovvviiiiiiiiii ey PP lowest possible RPM
External powerplug.............. .......... disconnect from fuselage
T Master switch ... L. e e ON - check ammeter
O PTESSUTE ottt it i iie sttt ir e taaar o aaraaaas check
WARM-UP
Throttle .......... Ceeeeens C e eae e 800 to 1200 RPM

*Optional equipment

REPORT: 2126 ISSUED: JANUARY 20, 1978
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TAXIING

[T T - RN § 12
CUTARE BICH vt e et et e e e clear
= T 4 1 1=t
I8 0= 11 U U o] 1104 ¢

LROUND CHECK

Brakes. ... ..o set
Throttle ......... e e e e (800 RPM
MAgnelos o oveevvennnn ..., max, drop 175 RPM - max. diff. 50 RPM
L Lo 50" Hg+ .1
O P o e e e e e check
L0 O S - O check
Carburetor Beal. . . oo e e i e e check
THIOUE ot et et ittt e san et e retard
Magnetos «ooov it irrir s cheek grounding at low RPM,

then set {0 BOTH

BEFORE TAKEOFF

Master SWILER vttt e e i e e e check ON

Flght 1nStTrUments . oottt i i i e e e check -
Fuel selector ... i e e proper tank
7 1 =2 O N set
Electric fuel pUmp ..o e it e e ON
Carburctor heat. . ... ooty e e e e QFF
ENgine SAUEES « 1. ittt it check
SEALIC SOUFCE . ot e e e normal
SEAIS ot i i e iaeer e oo . seCurely latched in track
Seat backs ..., ... ..o ot e e e e ereclt
Belis/ MaTNESS vt v ve v e e e e e e fastencd
Emptyseat .o vr i seat belt snugly fastencd
ol P S set
Trim B . . e e e e e e e e e BRY
05 1] ] 1S T free
CPoors .. e e e eea e e closed and latched
Overhead latch ... . e e e ¢ngaged
ISSUED: JANUARY 20, 1978 REPORT: 2126
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TAKEOQFF

NORMAL

FLADS. et ciarssrsrerernse et e s et e sesa e s b b srr b as snassb b ars s bbb abaes s srbbe be at0 o bbbt beaeb ke b] set
TAD .o rescsent st st s ar s ssear s see sen b s e ts s Av kv s rnreneraTrnT RS SETRRTs Semen e esmve pemen reres set
Accelerate 1o 53 KIAS.

Control Wheel......ccoeivnnirmiinisnsnen buck pressure to rotate (o climb attitude

SHORT FIELD. OBSTACLE CLEARANCE

FIAPS. oo vresevsesesmass e basssrssnsresm e s e s as s 148t et e e rmemnnns 21° (first notch)
Accelerate to 53 KIAS.
Control wheel.......ocvinrcisisiisins back pressure to rotate 1o climb astitude

Accelerate to 61 KIAS until obstacle clearance,
Accelerate to 70 KIAS, after obstacle is clca.red
FADS 1ttt e rresr s e ettt e b be e b s s e tse s retract siowly

SHORT FIELD. NO OBSTACLE

Flaps ... i ks ststb st bere e srasnsrasnsenssseenen D L (JIESE TIORCH)
Accclcrate r.o 53 KIAS

Control wheel... vertseserararens ...back pressure to rotate to climb attitude
After breakmg ground accelerate to best rate of climb speed FOKIAS.

Flaps... S st S .retract siowly

SOFT FIELD, OBSTACLE CLEARANCE

FIADS c.ocvnsiiiinieiriscssussnanearemsnesiresssnasssssesinenssessssanans rereerresemreneerenne 217 (first notch)
Accelerate and lift off nose gear as soon as possible.

| Lift off at Iowest possible airspeed.
Accelerate just above groand 10 61 KIAS to climb past obetaclc height,
Continue climbing while accelerating (o best rate of climb speed, 70 KIAS.

FlIaps ..ovccvemenienen S bra e srar e e TRy a1 e bR pape bt st tn s SIOWLY rGIIAct
SOFT FIELD, NO QOBSTACLE
Flaps ... rerverrnneenenenn. 217 (£IFSE NOCH)

Accclerdtc and hft OIT nose gedr as 5000 as p0551ble

Lift off at lowest possible airspeed.

Accelerate }ust above ground to best rate of climb specd T0KIAS,

Flaps... brrven e e bt e benes rnsnsn et sessesesrnenans s s en e SHOWY TEIFACE

REPORT: 2126 ISSUED: JANUARY 20, 1978
4-8 REVISED: APRIL 28, 1489



PIPER AIRCRAFT CORPORATION SECTION 4
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CLIMB

Best rate (flaps up) oo vevtivie i e rrarccaanannns 70 K1AS
Bestangle (Hlapsup). ...t e 61 KIAS
Electrical fuel pump ... ... e, OFF at desired altitude
CRUISING

Reference performance charts and Avco-Lycoming Operator’s Manual,
Normai max POWEr ....viunriiiiiriaianirinresincassanneris 75%
Power ............... e e set per power table
L € 1 2 adjust

APPROACH AND LANDING

Fuel sBlector . ... . it e e e proper tank
b T L 172 Vo ¢ erect
Belts/ MAIMESS vttt ies i is i etscian st s retiaarnsainssnnanns fasten
Electric fuel pump .....vviivvrvsrrcvinseianasrersereiaseana. ON
8 5 T3 - set
Flaps . ..o e ey sef - 89 KIAS max

Trim to 70 KIAS.
Final approach speed

Full flaps (Outboard Flow Strips Installed) ................ 62 K1AS
Full flaps (Outboard and Inboard Flow
Strips Installed). . ... iii i 67 KIAS

STOPPING ENGINE

Flaps . ..o i it i e it it s retract
Electric fuel pump ... ..o i i i i s OFF
Radios ...t e i i e OFF
I8 3 0014 1 7N A O fall aft
Mixture .......... et aere e e idle cut-off
0 Y L] T SO OFF
Master switch . ... .. i e i e OFF
ISSUED: JANUARY 20, 1978 REPORT: 2126
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PARKING
Parking Brake ... ...ttt n i s ieenanmae i set
Control wheel . ...t it it iie et tianaaas secured with belts
Flaps....... e ieaaa e aaereieraas et e full up
Wheel chocks. . ...... e ke e, in place
B TR 10T secure
REPORT: 2126 ISSUED: JANVARY 2¢, 1978
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4.7 AMPLIFIED NORMAL PROCEDURES (GENERAL)

The foliowing paragraphs are provided to supply detailed information
and explanations of the normal precedures necessary for the safe operation
of the airplane.

4.9 PREFLIGHT CHECK

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

COCKPIT

Upon entering the cockpit, release any restraints securing the control
wheel. Check that the ignition switch is OFF, that the throttle is closed, and
that the mixture control is in idle cut-off, Then turn the master switch ON.
Check the fuel quantity gauges for sufficient fuel, Check that the alternater
warning light illuminates. After completing these checks, turn the master
switch OFF.

Exercise the controls through their full travel and lower and raise the
flaps to check for proper operation. The static drain valve on the lower left
sidepane! should be opened and drained. Check for unobstructed visibility
and clean windows. See that the baggage is stowed properly and tied down.
Make sore that all necessary charts and papers are on board and in order.
Before leaving the cockpit for the external check, set the parking brake.

LEFT WING

Check that the wings and control surfaces are free of snow, ice, frost or
any other foreign matter. Check for damage and loose screws or rivets,
Check the control surfaces and hinges for damage and operational
interference. Check the wing tip and lights for damage.

Open the fuel cap and visually check the fuel for color and quantity.
Replace the fuel cap securely after the check is complete. Be sure that the
fuel tank vent is unobstructed. Using the underwing fuel tank drain, drain

sufficient fuel from the tank to ensure the removal of contaminants, It is

ISSUED: JANUARY 20, 1978 REPORT: 2126
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recommended that drained fuel be collected in a suitable container,
examined, and then discarded. After this procedure be sure that the drain
vatve is closed and that fuel is not dripping.

CAUTION

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

If a pitot head cover has been attached, remove it, and ensure that the
holes are open and unobstructed. Check that the stall warning lift detector
moves {reely.

Check the landing gear. The strut should be sound and securely
attached, DBrakc blocks and discs should show no signs of damage or
excessive wear, and the brake line should be securely attached and show no
signs of leakage. The tire should not be damaged or excessively worn and
should be properly inflated. Proper inflation is 30 psi for aircraft equipped
with 6.00 x 6 main wheels and 26 psifor 5.00x 5. 1T chocks ortie-downs have
been employed, they should be removed before any attempt is made to move
the airplane.

NQOSE SECTION

Drain and examine fuel from the fucl straimmer on the left side of the nosc
scetion, The fuel strainer should be drained twice, once with the fuel selector
valve on each tank setting. Check the general condition of the nose section
and look for suspicious oil or fluid leakage. The propeller and spinner
should be checked for detrimental nicks, cracks, dents or other defects.
Check the engine breather tube for obstructions. Check all openings and air
inlets for debris, bird nests or other obstructions.

Open each side of the engine cowling. Wires and lines should be
attached securely. The engine should be relatively clean, as grease and dirt
in the engine compartment not only hinder examination and service but
also present a firc hazard. Check the oil level, then replace the dipstick,
ensuring that it is firmly seated. Check the hydraulic fluid tevel and replace
and secure the cap. Check the condition and tension of the alternator belt.
Check the oil filter cooling ducts for obstructions. Close and latch the
cowling securely.

Check the condition of the nose wheel tire. Proper inflation is 30 psi for
aircraft equipped with a 6.00 x é nose wheel and 26 psi for 2 5.00 x 5. The

REPORT: 2126 ISSUED: JANUARY 20, 1978
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nose gear strut should show no sign of fluid leakage and should be inflated
to show 3 inches of strut exposure. Clean and check the windshield. Remove
the nese wheel chock if one has been employed.

RIGHT WING

Check the right wing using the same procedure as performed on the lel
wing.

FUSELAGE (RIGHT SIDE)

Check the general condition of the fuselage. Check that all antennas
access panels are in place and securely attached. Be sure that the side and
rear windows are ¢lean. Check that the openings in the static pad are clean
and unobstructed.

EMPENNAGE

Surfaces of the empennage should be examined for damage and
operational interference. Check all visible and accessible hinges and
attachments. Remove the tie-down if one has been employed.

FUSELAGE (LEFT SIDF)

Check the left side of the fuselage using the same procedure as
performed on the right,

When the stalli warning device and the optional pitot heat and
navigation lights, if installed, are to be checked lor proper functioning. turn
ON the master switch and the appropriate electrical switches. Visually
confirm that exterior lights are operational. Lift the stall detector on the left
wing and obscrve that the warning horn sounds. Check the pitot heat by
carefully feeling the pitot head. Use caution as the head can become
exiremely hot. When these checks are complete, return the master switch
and the electrical switches to their OFF positions.

4.11 BEFORE STARTING ENGINE

After entering the cockpit and before starting the engine, close and
latch both cabin doors, securing the main latch first, and then engaging the
overhead latch, H a door is to be left open, in warm weather for example,
the latching procedure must be completed before takeoff.

[SSUED:; JANUARY 20, 1973 REPORT: 2126
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Seats should be positioned for best comfort and visibility. Be sure that
the seats are securely latched in the tracks. Fasten seat belts and harnesses.
Check that all circuit breakers are in. Exercise the throttle and mixture
levers through their full travel to ensure that they cperate smoothly. Set the
parking brake; check that the carburetor heat control is fully OFF; and set
the fuel sclector lever to the desired tank position.

4.13 STARTING ENGINE
(a) Sitariing Engine When Cold

Prime using twa to four strokes for starts when the temperature
is +40°F. EJse more primer strokes for colder temperatures. On the
last priming stroke feave primer in the out position. Throttle should
be set L;2 inch open. Turn ON the master switch and the electric fucl
pump. Move the mixture control to full RICH and engage the
starter by rotating the magneto switch clockwise. When the engine
fires, release the magneto switch, and push the primer in slowly to
keep engine running. Advance the throttle slighiby and lock primer.

NOTE

T'his engine does not have an accelerator pump
in the carburetor; thus, pumping the throttle
will not aid in starting.

If the engine does not fire within ten seconds, disengage the
starter, wait thirty seconds, and repeat the starting procedure.

(b} Starting Engine When Hot

Close the throttle. Turn ON the master switch and the electric
fuel pump. Move the mixture control lever to full RICH and
engage the starter by rotating the magneto switch clockwise. When
the engine fires, releass the magneto switch and move the throtile to
the desired setting. [f the engine does not start, open the throttie
172 inch and try again.

(c) Starting Engine When Floode"d

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

(d) Starting Engine With External Power Source*

An optional external power receptacle allows the operator to
use an external battery te 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 external power cable to the
POSITIVE {(+) terminal of an external 12-volt battery and the
BLACK lead to the NEGATIVE (-} terminal. Insert the plug of the
jumper cable into the socket located on the fuselage. Note that when
the plug is inserted, the clectrical system is ON, Proceed with the
normal starting technique.

After theengine has started, reduce power to the lowest possible
RPM, toreducesparking, 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 external
power 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

A dead or depleted aircraft battery should not
be charged in the aircraft.

*Optional
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When the engine is firing evenly, advance the throtiie to 800 RPM. If oil
pressure is not indicated within thirty seconds, stop the engine and
determine the trouble. In cold weather it will take a few seconds longer to
get an oil pressure indication. To check the operation of the engine driven
fuel pump, turn QFF the electric fuel pump and check the fuel pressure, If
the engine has failed to start, refer to the Lycoming Operating Handbook,
Engine Troubles and Thetr Remedies.

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

Warm-up the engine at 800 to:Er & for not more than two
minutes in warm weather and four m:nutes m onged wdling
at low RPM, as this practice may result in frm[ed apa

Takeoff may bc made as soon as the ground check is completed
and the engine is warm,

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

4.17 TAXIING

Before ground personnel atiempt to taxi the airplane, they should be
instructed and approved by a qualified persen authorized by the owner.
Ascertain that the propeller back blast and taxi arcas are¢ clear.

Power should be applied slowly to start the taxi roll. Taxi a few feet
forward and apply the brakes to determine their effectiveness. While taxiing,
make slight turns to ascertain the effectiveness of the steeting.

Observe wing clearances when taxiing ncar buildings or other
stationary objects. 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 loosc material that may cause
damage to the propeller blades.

419 GROUND CHECK

Set the parking brake. The magnetos should be checked at 1800 RPM.
Drop off on either magneto should not exceed 175 RPM and the difference
beiween the magnetos should not exceed 50 RPM. Do not operate on
a single magneto for too long a period, 2 to 3 seconds is usually
sufficient to check drop off and will minimize plug fouling,
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NOTE

Avoid engagement of starter or turning the
switch to off when performing magneto check.

Check the vacuum gauge: the indicator should read 507+ 7 Hg at
2000 RPM.

Carburetor heat should also be checked prior to takeoft to be sure the
control 1s operating properly and to clear any ice which may have formed
during taxiing. Avoid prolonged ground operation with carburetor heat
ON as the air is unfiltered.

Prior to takeoff the clectric pump should be turned ON again to prevent
loss of power during takeoff should the engine driven pump fail. Check both
oil temperature and oil pressure. The temperature may be low for some
time if the engine is being run for the first time of the day.

Te check magneto grounding, retard the throttle to IDLE between 550
and 650 RPM and turn the magneto switch OFF, and immediately back to
BOTH. if the magnetos are properly grounded, the engine will stop firing
when the switch is tn the OFF position.

4,21 BEFORE TAKEOFF

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

Check that the master switch is ON, and check and set all of the flight
instruments as required. Check the fuel selector to make sure it is on the
proper tank {fullest), Set the mixture; turn ON the electric fuel pump and
check the engine gauges. The carburetor heat should be in the OFF position,

NOTE

The mixture should be set to FULL RICH but
a minimum amount of {eaning is permitted for
smooth engine operation when taking off at
high elevation,
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After adjusting the seat for pilot comfort, check to be surc that the seat is
securely latched by the two locking pins in the floor track by pushing back
and forth.

Both seat backs should be erect, and the seat belts and shoulder harness
should be fastened. Fasten the seat belts snugly around an empty scat.

Exercise and set the flaps and trim tab. Insure proper flight control
movement and response. Both doors should be properly secured and
latched.

4.23 TAKEOFF
NORMAL

For takeoff, the elevator tab should be set stightly aft of neutral, with
the exact setting determined by the loading of the airplane. Allow the
airplane to accelerate to 53 K1AS, and ease back on the control wheel just
enough to rotate to climb attitude, Premature or excessive raising of the
nose will result in a delayed takeoff. After takeoff, let the airplane aceelerate
to the desired climb speed by lowering the nose slightly. Trying to pull the
airplane off the ground at too low an airspeed decreases controllability in
the event of an engine failure.

Normally, flaps are left up for takeoffs; however for short field lakeofTs
and for takeoffs under such conditions as deep grass or a soft surface, total
distances can be reduced appreciably by lowering the flaps one notch and
rotating at 2 lower airspeed.

SHORT FIELD, OBSTACLE CLEARANCE

Lower the flaps one notch and apply {ull power before brake relcasc,
Accelerate to 533 KIAS, and ease back on the control wheel just enough to
rotate. Maintain the best angle of climb speed, 61 KIAS, until the obstacle
has been cleared. After obstacle clearance, accelerate to the best rate of
climb speed, 70 KIAS, and slowly retract the [laps and continue to climb.

SHORT FIELD, NO OBSTACLE

Lower the flaps one notch and apply full power before brake release.
Accelerate to 53 K1AS, and ease back on the control wheel just enough to
rotate. After breaking ground, accelerate to the best rate of chimb speed, 70
K1AS, and slowly retract the flaps while climbing out.
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SOFT FIELD, OBSTACLE CLEARANCE

Lower the flaps onc notch, Apply power with brakes released. Ease
back on the control whee! just enough to raise the nose wheel from the
ground as soon as possible, and lift off at the lowest possible airspeed.
Accelerate just above the ground to the best angle of climb speed, 61 KIAS,
to climb past the obstacle. Alter obstacle clearance, accelerate to the best
rate of climb speed, 70 K1AS, and slowly retract the flaps and continve to
climb.

SOFT FIELD, NO OBSTACLE

Lower the flaps one notch, Apply power with brakes released. Ease
back on the control wheel just enough to raise the nose wheel from the
ground as soon as possible, and lift off at the lowest possible airspeed.
Accelerate just above the ground to the best rate of climb speed, 70 KIAS.
Slowly retract the flaps while climbing out.

425 CLIMB

The best rate of climb at gross weight will be obtained at 70 K1AS. The
best angle of climb may be obtained at 61 KIAS. At lighter than gross
weight these speeds are reduced somewhat.

When reaching the desired altitude, the electric fuel pump should be
turned off, and the fuel pressure checked.

4,27 CRUISING

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

The normal maximum cruising power i8 75% of the rated horsepower
of the engine. Airspeeds, which may be obtained at various altitudes, and
power settings can be determined from the performance graphs provided by
Section 5.

Use of the mixture control in cruising flight reduces fuel consumption
significantly, expecially at higher altitudes, and also reduces lead deposits
when the alternate fuels are used. During letdown and tow power flight
operations, it may be necessary to lean becausc of excessively rich mixture.
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The mixture should be leaned during cruising operation when 75% power
or less is being used. If any doubt exists as to the amount of power being
used, the mixture should be in the FULL RICH position for all operations.
Always cnrich the mixture before increasing power settings,

To lean the mixture, pull the mixture control until the engine becomes
rough, indicating that the lean mixture limit has been reached in the leaner
cylinders. Then enrich the mixture by pushing the control towards the
instrument pane! until engine operation becomes smooth. When leaning,
carefully observe the temperature instruments.

Always remember that the ¢lectric fuel pump should be turned ON
before switching tanks, and should be left on for a short period therealter,
In order to keep the airplane in best lateral trim during cruising flight, the
fuel should be used alternately from cach tank. {t is recommended that one
tank be used for one hour after takeoff, then the other tank be used for two
hours; then return to the first tank. Do not run tanks completely dry in
flight. The electric fuel pump shouid be normally OFF so that any
malfunction of the engine driven fuel pump is immediately apparent. If
signs of fuel starvation should occur at any time dusing flighi, fuel
exhaustion should be suspected, at which time the fuel selector should be
immediately positioned to the other tank and the electric fuel pump
switched to the ON position.

429 APPROACH AND LANDING

Check to insure the fuel selector is on the proper {fullest) tank and that
the seat backs are erect. The seat belts and shoulder harness should be
fastened and the inertia reel checked.

Turn the electric fuel pump ON. The mixture should be set in the full
RICH position.

The airplane should be trimmed to an initial-approach speed of about
70 KIAS with a final-approach speed of 62 KIAS* or 67 KIAS** with flaps
extended fully, The flaps can be lowered at speeds up to 89 KIAS, if desived.

The mixture control should be kept in full RICH position to insure
maximum acceleration if it should be necessary to open the throttle again,
Carburetor heat should not be applied unless there is an indication of

*Outboard Flow Strips Installed
**(yutboard and Inboard Flow Strips Installed
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carburetor icing, since the use of carburetor heat causes a reduction in
power which may be critical in case of a go-around. Full throttle operation
with carburetor heat on can cause detonation,

The amount of flap used during landings and the speed of the aircraft at
contact with the runway should be varied according to the landing surface
and conditions of wind and airplane loading. It is generally good practiceto
contact the ground at the minimum possible safe speed consistent with
exXisting conditions.

Normally, the best technique for short and siow landings is to use full
tlap and enough power to maintain a safe airspeed and approach flight
path. Mixture should be full RICH, fuel on the fullest tank, and electric fuet
pump ON. Reduce the speed during the flareout and contact the ground
close to the stalling speed. After gound contact held the nose wheel off ag
long as possibie. As the airplane slows down, gently lower the nose and
apply the brakes. For short field landings braking is most effective when
flaps are raised and back pressure is applied to the controf wheel, putting
most of the aircrafi weight on the main wheels. In high wind conditions,
particularly in strong crosswinds. it may be desirable to approach the
ground at highcr than normal speeds with partial or no flaps.

4.31 STOPPING ENGINE

At the pilot’s discretion, the flaps should be raised and the electric fuel
pump turned OFF. The radios should be turned OFF, and the engine
stopped by pulling the mixture control back to the idle cut-off. The throttle
should be left full aft to avoid engine vibration while stopping. After the
engine has stopped the magneto and master switches must be turned OFF,

NOTE

When alternate fuels arc used, the engine
should be rust up to 1200 RPM for one minute
prior to shutdown te clean out any unburned
fuel.

4.33 PARKING

Ii necessary, the airplane should be moved on the ground with the aid
of a nose wheel tow bar. The aileron and stabilator controls should be
secured by looping the safcty belt through the control wheel and pulling it
snug.
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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.

4.35 STALLS

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 stalling speed at 1670 Lbs. gross weight with power off, outboard
flow strips installed, and full flaps is 47 KIAS, with flaps up this speed is
increased 1 knot; with both outboard and inboard flow strips installed and
full flaps the stalt speed is 4% KIAS, with flaps up this speed is incrcased 3
knots. Loss of altitude during stalls can be as great as 320 feet, depending
on configuration and power.

NOTE

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

During preflight, the stall warning system should be checked by turning
the master switch ON, 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,

4.37 TURBULENT AIR OPERATION

In keeping with good operating practice used in ail aircraft, it is
recommended that when turbulent air is encountered or expected, the
airspeed be reduced to maneuvering speed to reduce the structural loads
caused by gusts and to allow for inadvertent speed build-ups which may
occur as a result of the turbulence or of distractions caused by the
conditions {See Subsection 2.3). Flight into thunderstorms or severe
turbulence should be avoided.
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4.39 WEIGHT AND BALANCE

It is the responsibility of the pilot and aircraft owner 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 Balancc).

4.41 MANEUYERS

The airplane is approved for certain aerobatic maneuvers, provided it
is loaded within the approved weight and center of gravity limits (See
Section 2 - Limitations). The approved maneuvers are spins, steep tums,
lazy eights, and chandelles.

Intentional spins are prohibited in the normal catcgory airplane, Lazy
eights and chandelles may be performed in the normal category provided a
60 degree angle of bank and/or a 30 degree angle of pitch is not exceeded.,
For approved maneuvers and entry speed, refer to Section 2 - Limitations.

4.43 SPINS

The airplane is approved for intentional spinning when the flaps are
fully retracted.

BEFORE SPINNING

Carrying baggage during the spin is prohibited and the pilot should
make sure that all loose items in the cockpit are removed or securely stowed
including the second pilot’s seat belts if the aircraft is flown solo. Seat belts
and shoulder harnesses should be fastened securely and the seat belts
adjusted first to hold the occupants firmly into the seats before the shoulder
harness is tightened. With the seat belts and shoulder harnesses tight check
that the position of the pilot’s seats allow full rudder travels to be obhtained
and both full back and full forward control wheel movements. Finally check
that the seats are securely locked in position. Spins should only be started
at altitudes high enough to recover fully by at least 4,000 fcet AGL, so as to
provide an adequate margin of safety. A one-turn spin, properly exccuted,
wilt require 1,000 to 1,500 fect to complete and a six-turn spin will require
2,500 to 3,000 fect to complete. The airplane should be trimmed in a power-
off glide at approximately 75 knots before entering the stall prior to
spinning. This trim airspeed assists in achieving a good balance between
airspeed and “g” loads in the recovery dive.
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SPIN ENTRY

The spin should be entered from a power-off glide by reducing speed at
about | kt/scc until the airplane stalls. Apply full afi control wheel and full
rudder in the desired spin direction. This control configuration with the
throttle closed should be held throughout the spin. The ailerons must remain
neutral throughout the spin and recovery, since aileron application may
alter the spin characteristics to the degree that the spin is broken prematurely
or that recovery is delayed.

SPIN RECOVERY
(a) Apply and maintain full rudder opposite the direction of rotation.
{by As the rudder hits the stop, rapidly move the control wheel full
forward and be ready to relax the forward pressure as the stall is
broken,
{¢) As rotation stops, centralize the rudder and smoothly recover from
the dive.

Normal recoveries may take up to 1-1/2 turns when proper technique is
used; improper technique can increase the turns to recover and the resulting
altitude loss.

FURTHER ADVICE ON SPINNING

SPIN ENTRY
Application of full aft control wheel and full rudder before the airplane

stalls is not recommended as it results in large changes in pitch attitude
during entry and the first turn of the spin. Consequently the initial 2-3 turns
of the spin can be more oscillatory than when the spin is entered at the stall.

SPIN RECOVERY
The recommended procedure has been designed to minimize turns and

height loss during recovery. If a modified recovery is emploved (during
which a pause of about 1 second - equivalent to about one half turn of the
spin - 1s introduced between the rudder reaching the stop and moving the
control column forward) spin recovery will be achieved with equal certainty,
However the time taken for recovery will be delayed by the length of the
pause, with corresponding increase in the height lost.

In all spin recoveries the control column should be moved forward
briskly, continuing to the forward stop if necessary. This is vitally important
because the steep spin attitude may inhibit pilots from moving the control

column forward positively.
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The immediate effect of applying normal recovery controls may be an
appreciable steepening of the nose down attitude and an increase in rate of
spin rotation. This characteristic indicates that the aircraft is recovering
from the spin and it is essential to maintain full anti-spin rudder and to
continue to move the control wheel forward and maintain it fully forward
until the spin stops. The airplane will recover from any point in a spinin not
more than one and one half additional turns after normal application of
conirols.

MISHANDLED RECOVERY

The airplane will recover from mishandled spin entries or recoveries
provided the recommended spin recovery procedure is followed. Improper
application of recovery controls can increase the number of turns torecover
and the resulting altitude loss.

Delay of more than about 1-1/2 turns before moving the contrel wheel
forward may result in the aircraft suddenly entering a very fast, steep spin
mode which could disorient a pilot. Recovery will be achieved by briskly
moving the control wheel fully forward and holding it there while main-
taining full recovery rudder.

{f such a spin mode is encountered, the incrcased rate of rotation may
result in the recovery taking more turns than usual after the contro) column
has been moved fully forward.

In certain cases the steep, fast spin mode can develop into a spiral dive
in which the rapid rotation continues, but indicated airspeed increases
slowly. It is important to recognize this condition. The aircraft is no longer
auto-rotating in a spin and the pilot must be ready to centralize the rudder
so as to ensure that airspeed does not exceed 103 kt (V) with full rudder
applied.

DMVE QUT

In most cases spin recovery will occur before the control wheel reaches
the fully forward position. The aircraft pitches nose down quickly when the
elevator takes effect and, depending on the control column position, it may
be necessary to move the column partially back aimost immediately to avoid
an unnecessarily steep nose down attitude, possible negative “g” forces and
excessive loss of altitude.

Because the aireraft recovers from a spin in quite a steep nose down
aititude, speed builds up quickly in the dive out. The rudder should be
centralized as soon as the spin stops. Delay in centralizing the rudder may
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result in yaw and “fish-tailing.” If the rudder is not centralized it would be
possible to exceed the maximum maneuver speed (Va) of 103 kt with the
surface fully deflected,

ENGINE

Normally the engine will continue to run during a spin, sometimes very
slowly. If the engine stops, take normal spin recovery action, during which
the propeller will probably windmill and restart the engine. If it does not,
set-up a glide at 75 kt and restart using the starter motor.

ISSUED: APRIL 30, 1981 REPORT: 2126
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SECTION 5§

PERFORMANCE

5.1 GENERAL

All of the required (FAA regulations) and complermentary performance
information applicable to this aircrafl is provided by this section.

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

5.3 INTRCDUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information presented in this section is based on
tmeasured Flight Test Data corrected to L.C.A.Q. standard day conditions
and analytically expanded for the various parameters of weighe, altitude,
temperaiure, etc.

The performance charts are for the standard production aircraft con-
figuration. The data is unfactored and does not make any allowance for
varying degrees of pilot proficiency or mechanical deterioration of the
aireraft, This performance, however, can be duplicated by following the
stated procedures in a properly maintained airplane. Those aircraft
equipped with optional 6.00 x 6 TIRE; WHEEL ASSEMBLIES will exhibit
climb rates approximately 15 fpm lower than chart values and cruise speeds
2 to 3 knots below chart values. Range will be correspondingly decreased.

. Effects of conditions not censidered 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,
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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.
Fach chart includes its own example to show how it is used.

WARNING

Performance information derived by extrapo-
lation beyond the limits shown on the chasts
should not be used for flight planning
purposes.
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5.5 FLIGHT PLANNING EXAMPLE
(a) Aircraft Loading

The first step in planning a 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 6-7. If any alterations to the
airplane have been made alfecting weight and balance, refer to
-the aircraft logbook and Weight and Balance Record (Figure 6-9)
to determine the current basic empty weight of the airplane.

Use the Weight and Balance Loading Form (Figure 6-13) and
the C.G. Range and Weight graph (Figure 6-17) to determine the
total weight of the airplanc and the center of gravity position.

After proper utilization of the information provided, the
following weights are to be considered in the flight planning
example.

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

(1} Basic Empty Weight 1144 1hs,
{2} Occupants (2 x 170 1bs.) 340 lbs.
(3) Baggage and Cargo 0 Ibs.
(4) Fuel (6 1b/gal x 30) 180 1bs.
(5) Takeoff Weight 1664 1bs.

(6) Landing Weight
(a)(5) minus (g 1), (1664 lbs,
minus 99.9 lbs.) 1564.1 1bs.

The takeoff weight is below the maximum of 1670 1bs. and the
weight and balance calculations have determined that the C.G.
position is within the approved limits.
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{b) Takeoff and Landing

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

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

Apply the departure airport conditions and takeoff weight to
the appropriate Takeoff Performance graph (Figures 3-5and 5-7 or
5-9 and 5-11) 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 the existing conditions at the destination airport and,
when established, the landing weight.

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

Departure Destination

Airport Airport
(1) Pressure Altitude 110G ft. 800 f1.
{2) Temperature 8°C £3°C
(3} Wind Component 10 KTS 2KTS
(Headwind) (Tailwind)
(4) Runway Length Available 4800 ft. 7600 ft.
(5) Runway Required 1320 fe.* 16004*

NOTE

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

*reference Figure 3-7
*+reference Figure 5-37
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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
considered in determining the climb components from the Fuel,
Time and Distance to Climb graph (Figure 5-15). After the fuel,
time and distance for the cruise pressure altitude and outside air
temperature values have been established, apply the existing
conditions at the departure field to graph (Figure 5-15). Now,
subtract the values cobtained from the graph for the ficld of
departure conditions from those for the cruise pressure aititude.

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

The foflowing values were determined from the above
instructions in our flight planning cxample.

(1) Cruise Pressure Altitude 3300 ft.
(2) Cruise OAT rC
(3) Time to Climb (4 min. minus 1 min.) 3 min,
() Distance to Climb {5 miles minus 1 mile) 4 miles*
(5) Fuel to Climb (.6 gal. minus .2 gal) .4 gal *

{d) Descent

The descent data will be determined prior to the cruise data to
provide the descent distance for establishing the total cruise
distance,

Utilizing the cruise pressure altitude and QOAT, determine the
basic fuel, time and distance for descent (Figure 5-31). 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

*reference Figure 5-15
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destination airport as variables to find the fuel, time and distance
values from the graph (Figure 5-31). Now, subtract the values
obtained from the field conditions from the values obtained from
the eruise 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 our example are shown below.
(1) Time to Descend

(3.5 min. minus I min.) 2.5 min.*
(2) Distance to Descend

(7 miles minus 2 miles) 5 mites*
(3) Fuel to Descend

(.25 gal. minus .1 gal.) 13 pal *

(e) Cruise

Using the total distance to be traveled during the flight, subtract
the previously calculated distance to climb and distance to descend
to establish the total eruise distance. Refer to Figure 5-17 when
selecting the c¢ruise power setting. The established pressure altitude
and temperature values and the sclected cruise power should now
be utilized to determine the true airspeed from the Speed Power
graph (Figures 5-19 or 3-21).

Calculate the cruise fuel fiow for the cruise power seiting from
the information provided in Figures 5-19 or 5-21.

The eruise 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:
(1) Total Distance 300 miles
(2» Cruise Distance
(e){1) minus (c)(4) minus (d}(2),

(300 miles minus 4 miles minus

5 miles) 291 miles
(3) Cruise Power, Best Economy
Mixture 63% rated power

*reference Figure 5-31
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(4) Cruise Speed 88.5 KTS TAS*
(5} Cruise Fuel 4.9 GPH

(6) Cruise Time

(e)(2) divided by (e)4), (291 miles

divided by 88.5 KTS) 3.29 hrs.
(7) Cruise Fuel

()(5) multiplied by (e}(6), (4.9

GHP multiplied by 3.29 hrs.) 16.1 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.

The foilowing flight time is required for the flight planning
example.
(1) Total Flight Time
(c)(3) plus (d)(1) plus (e)e6),
(.05 hrs. plus .04 hrs. plus 3.29 hrs.) 3.38 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 fuel (in
gallons) is determined, multiply this value by 61b/gal to determine
the total fuel weight used for the flight.

The total fuel caleulations for the example flight plan are
shown below.
(1) Total Fuel Required
(c)(5) plus (d)(3) plus (e)(7),
(.4 gal, plus .15 gal. plus 16.1 gal.) 16.65 gal,
(16.65 gal, multiplied by 6 1b/gal.) 99.9 1bs.

*reference Figure 5-21
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-38-112, TOMAHAWK WEIGHT AND BALANCE

{4y Fill to full capacity with oil and operating {Tuids.

{5) Place pilot and copilot seats in a center position on the seat
tracks. 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 doors closed,

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

(b} Leveling

Level the airplane (refer to Figure #-3) deflating the nose wheel
tire to center bubble on level,

fcy Weighing - Airplane Basic Empty Weight
{1} With the airplane level and brakes released, record the

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

AIRPLANE AS WEIGHED
{Including full oil and operating fluids but no fuel

Scale Net
Scale Position and Symbol Reading [ Tare | Weight
Nose Wheel (N) 335 335
Right Main Wheel (R} 175 425
Left Main Wheel (L) 425 425
Weight, as Weighed (T) 1185
WEIGHING FORM
Figure 6-1
ISSUED: JANUARY 20, 1978 REPORT: 2126
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SECTION 6

WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION

PA-38-112, TOMAHAWK

[+5)
WEIGHT AND BALANCE RECORD
Figure 6-9
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PIPER AIRCRAFT CORPORATION SECTION 6
PA-38-112, TOMAHAWK MIGHT AND BALANCE

L G 3;;‘%
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*Loading graph is shown with the seats in the fourth notch from the most
forward position. If C.G, falls near the forward or aft limit occupant scat
positions are important and moments should be calculated by multiplying
pilot and passenger weight by appropriate arm aft datum (see Figure
6-14) rather than determined by the loading graph.

LOADING GRAPH
Figure 6-15

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: MARCH 1, 1979 6-11
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6.9 EQUIPMENT LIST

The following is a list of equipment which may be installed in the PA-38-112. It consists of those items used
for defining the configuration of an airplane when the basic empty weight is established at the time of licensing.
Only those standard items which are alternate standard items and those required to be listed by the certificating
authority (FAA) are presented. ltems marked with an “X™ are those itetns which were installed on the airplane
described below as licensed by the manufacturer.

Where the letter “A,” “B” or “C" precedes an item, “A™ denotes an item which is required equipment that
must be installed in the aircraft; “B” denotes an item which is required equipment that must be installed in the
aircraft unless repiaced by an optional equivalent item; “C” denotes an optional item which replaces a required
item of standard equipment.

Unless otherwise indicated, the installation certification number (Cert, Basis) for the equipment included in
this list is TC AIBSO.

PIPER AIRCRAFT CORPORATION PA-38-112 TOMAHAWK

SERIAL NO.__38~32A0096 REGISTRATION NG Expert DATE: 3-5-82

(a) Propeller and Propeller Accessories

Item Mark if Weight Arm (In.) Moment
No, Itzm Instl, {(Pounds) Aft Datum  (Lb-In.)

1 A Propeller, Senseaich 72CK-0-56
Piper PS50077-41 x

Cert. Basis - Sensenich TC P904 24.9 7.8 195
3 Spinner and Attachment Plates
|r 5.0 53 26

Piper Dwg, 77710-2
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PA-38-112, TOMAHAWK
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(¢} Landing Gear and Brakes (cont)

Item Mark if Weight Arm (In.) Moment
No. Item [nstl. (Pounds) Aft Datum (Lb-In.)
35 Two Main Wheel Assemblies JW\‘| 342 50.0 30738

A a. Cleveland Aireraft Products
Wheel Assy., No. 46-59D

Cert. Basis - TSO C26a - 14.3 90.0 1287
Brake Assy., No. 30-53A
Cert. Basis - TS0O C26a _ 4.9% 90,0 441

A b. 6.00-6 Type 111 4 ply Rating Tires
with Regular tubes
Cert. Basis - TSO C62 —_ 15.0 90.0 1350

37 One Nose Wheel Assembly bvmlu 19.3 33.0 637
A a. Cleveland Aircraft Products
Wheel Assy., Piper PS50035-23
Cert. Basis - TSO C26a - 11.8 33.0 390
A b. 6.00-6 Type 111 4 ply Rating Tire
with Regular tube
Cert. Basis - TSO €62 _ 7.5 330 248

9 A Parking;/ Handbrake
Piper Drwg. 77420-2 _ 1.6 56.9 9l

e
e

*Includes two axles
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Miscellaneous

Seat Belts {2) and Shoulder Harness (2) ea.
Piper Dwg. 77767-2 and 3

TSO-C-22F

Ash Tray, Grand Rapids Metal Craft

2A-21560

Pilot's Gperating Handbook

Flow Strips
Inbaard
Outboard

Engine and Engine Accessories
(Optional Equipment}

Fngine, Lycoming Model 0-235-L2A
{with Bendix Magnetos)

Piper Dwg. 77650-3

Cert. Basis - Lyc. TC E223

*Dry basic engine

Arm (In.)
Aft Datam

95.0

86.6

Arm (In.)
Aft Datum

24.3

Moment
(Lb-In.)

190

43

Moment
{Lb-In.)

6124
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(k) Instruments
(Opticnal Equipment)

Item Mark if Weight Arm (1a.) Moment
No. Item Instl. { Pounds) Aft Datum {Lb-In.)

135 C Airspeed Indicator, {True Airspeed)
Piper Dwg. 61906-2 L
Cert. Basis - TSO C2b . S 61.9 37

137 C Altimeter, Piper
PS50008-3-2 —— 1.0 61.0 61

139 Attitude Gyro,
Piper Dwg. 77970-5
Cert. Basis - TSO Cde 2.2 59.5 131

14] Directional Gyro,

Piper Dwg. 77970-5 ; -

Cert. Basis - TSO C5¢ &’ 2.6 598 156
143 Vertical Speed Indicator,

Piper Dwg. 77970-3 or -4 or -5 x

Cert. Basis - TSO CBe A S 1.0 66.0 66
145 Turn and Slip Indicater,

Piper Dwg. 77970-4 or -5 X

Cert. Basis - TSO C3b - 2.6 59.8 156
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SECTION ¢

WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION

PA-38-112, TOMAHAWK
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[tem
No.

191

193

195

197

(m} Radio Equipment

{Optional Equipment) {(cont}

[tem

Narco Avionics Instl., Piper
Dwg. 09188-2 or (9608-2 or
08418-2

Narco Avionics Instl.,
with Glide Slope
Piper Dwg. 08418-3

Narco Avionics Instl.
{Second Nav/Comm)
Piper Dwg. 08418-4

Narco Avionies Instl., (Second
Nav/Comm with Glide Slope)
Piper Dwg. 084 18-5

Mark if Weight
Insil. {Pounds)

10.7

10.9

17.7

179

Arm {In.}
Aft Datum

88.7

88.3

78.2

78.0

Moment
{Lb-In.)

949

962

1384

1396
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qanssi
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(m)

Item

No.

227

229

231

233

235

237

239

Radio Equipment
{Optional Equipment) {cont)

ltem

Transponder Instl., Piper Dwg.
09197-2 or 083884

Transponder Instl., Piper Dwg.
09184-2 or 08327-4

Transponder Instl., Piper Dwg.
09191-2 or 084214

ADF Instl., Piper Drawing
09191-2 or 08421-3

ADF Instl.. Piper Drawing
(9452-2 or 08388-3

ADF Instl., Piper Drawing
(9185-2 or 08327-3

Glide Slope/Marker Beacon
Instl., Piper Dwg. 09193-2
(Exchange for Nav [ Indicator)

Mark if
Instl.

M m.w

Weight
{Pounds)

2.2

33

3.7

5.4

6.3

0.2%

Arm {In.)
Aft Datum

58.8

57.2

61.9

84.1

87.4

84.1

63.0

*Weight and moment difference between Nav | Indicator and Glide Slope Installation.

Moment
(Lb-In.)

129

139

155

479

446

530

AMVHYWOL ‘TI1-8¢-¥d

NOILYVAOJHOD LAVADHIVY HAdId

IINVIVH ANV LHDIAM

% NOILDAS



SECTION b

WEIGHT AND BALANCE

PIPER AIRCRAFT CORPORATION

PA-38-112, TOMAHAWK

0t 009 $ - €-TEERO "Bm( 1adig
omcusuxm ABN] ::m..: 101eipu] L87

9¢ 0°09 9 - FZCES0 10 T-ZE€30 Im( Iadyg
QBUBRYIXT ARN[ISU[ LO1@ITPU] (g

]| 0°86 w3l | - [-d1D (022)
Ismuisuel] 101e207 Aduasfrawmy £67

1273 086 Py - 01 L13 {oaen)
1211nusuelf 101800 AduUsdiawy | {ord
(ur-q1)  wmeg yy  (spunod) isug LUEY "oN
uame (up) uway wdom JUeR W]

(uo9} (uswdinby (euondQ)
weswdinby otpery (W)

6-29

REPORT: 2126

ISSUED: JANUARY 20, 1978
REVISED: JUNE 30, 1981



JASIATY

1861 ‘ST AVANVE :@ansst

.
-

I86E “0F ANNS

1304

LYO0dad

9CIT

Item
No.
313
315

317
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Miscellaneous
(Optional Equipment} (cont}
ltem

Fire Extinguisher Instl.
Piper Dwg. 77803-2

Document Container
Piper Dwg. 77555-2

Static Wicks, set of seven
Piper Dwg. 77886-2

Gilove Compartment
Piper Dwg. 61939-2

Engine Breather Tube

Insulation Insti.
Piper Dwg. 77540-2

TOTAL OPTIONAL EQUIPMENT

Mark if Weight Arm {In.) Moment
Instl. {Pounds) Aft Datum (Lbh-In)
5.3 101.5 538
1.5 117.3 176
’ £
X £
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-38-112, TOMAHAWK DESCRIPTION & OPERATION

SECTION 7

DESCRIPTION AND OPERATION
OF THE AIRPLANE AND ITS SYSTEMS

7.1 THE AIRPLANE

The Piper Tomahawk is a single-engine, fixed gear, low wing
monoplane of all metal construction. It has two-place seating and a one
hundred pound baggage capacity.

7.3 AIRFRAME

The primary structure, with the exception of the steel tube engine
mount, steel landing gear components and isolated areas, is of aluminum
alloy construction. Fibergiass and thermoplastic are used in the engine
cowling and in the extremities — the wing tips, fairings, etc. -- and in
nonstructural components throughout the airplane.

The fuselage is a conventional, all-metal, semi-monocoque structure
with riveted skin. The two cockpit doors, one on each side of the fuselage,
are hinged forward, allowing entrance and exit across wing walks which
extend to the trailing edge of each wing. Four large windows -- including a
windshield and a rear window, each of a one piece, wrap-around design, and
two side windows, one in each door -- provide an all-around view from the
cockpit. Removable access panels on each side of the fuselage forward of the
cockpit aid in inspection and maintenance of equipment aft of the firewall
and forward of the instrument panel.

Each wing is a full cantilever construction incorporating a laminar flow,
NASA GA (W)-1 airfoil section. The wings are all metal with the exception
of the removable thermoplastic wing tips. An J-beam main spar extends
through the length of each wing and into the center of the fuselage where the
spars are joined with high strength butt fistings, making, in effect, one
continuous main spar. The main spar is attached to each side of the fuselage
and to the center fuselage tunnel. An aft spar in each wing extends from the
wing tip to the wing root and is bolted to the side of the fuselage.

ISSUED: JANUARY 20, 1978 REPORT: 2126
7-1



SECTION 7 PIFER AIRCRAFT CORPORATION
DESCRIPTION & OPERATION PA-38-111, TOMAHAWK

The empennage 1s 2 T-tail counfiguration with a fixed horizontal
stabilizer mounted atop (e vertical fin,

7.5 ENGINE AND PROVELLER

The PA-33-L12 18 powered by a Lycoming 0-225-1L.2C or Q-235-L2A
four cylinder, direct drive, horizontally opposcd engine rated at 112
horsepower at 2600 RPM. It is equipped with a starter, a 6¢ amp i4 volt
alternator, a shiclded ignition, twWo magnetos. vacuum pump drive, a fuel
pump, and an induction air filter

The engine cowlings are cantilever structures attached at the firewall
and split horizontally, The metal upper cowling cantains two top-hinged
access panels, onc on either side of the engine. The ibergiass lower cowling
is & one plece structure with integral air scOOpS. Both cowlings can be
completely removed with the propeller in place.

The engine mount s constructed of tubular stect and is rigidly mounted
(o the firewall. The cnging 8 attached with dynafocal insulators 1o reduce
vibration. The ¢ngine mount includes a provision for the atiachment of the
nose gear.

Cooling of the engine and accessnrics is by down dralt air flow, Air
enters through openings on each side of the propeiler and i carried through
a pressure bafflc systetn around the engine and to 4 {ixed exit in the lower
cowling. Air for cockpit and carburctor heat also enters through the nose
cowling to be ducted to the heater shroud on the muifler.

An oil cooler instailation i available as optional equipment. The cooler
is mounted to ihe left rear engine baffle and incorporatesa jow temperature
bypass system. A winterization platc is provided to restrict air during
winier operation. (See Winterization in Handling and Servicing Section.)

Carburetor induction air enters a chin scoop intake in the lower cowling
and flows directly through a filter and inio the carburetor air box. The air
box incorporates a positive chui-off carburetor heat intake so that when
carburetor heat is selected, induction air is drawn through 2 hose {rom the
muffler shroud.

The stainiess steel exhaust system incorporates dual mufflers with
heater shrouds to supply heated air for the cabin, the defroster system and
ihe carburetor heal system. Exhaust gases are discharged through twin
stucks protruding through the Jower right of the botiom ¢ngine cowling,

REPORT: 2126 ISSUED: JANUARY 26, 1978
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PIPER AIRCRAFT CORPORATION SECTION 7
PA.38-112, TOMAHAWK DESCRIPTION AND OPERATION

A Semsenich T2CK-0-56 fixed pitch. two-bladed aluminum alloy
propeller with a metal spinner is installed as standard equipment. The
propelier hag a 72 inch diameter with a 56 inch pitch which is determincd at
75%, of the diameter,

The pilot should read and foliow the procedures recommended in the
Lycoming Operator’s Manual for this engine in order 10 obtain maximum
engine efficiency and time between overhauls,

7.7 LANDING GEAR AND BRAKES

The fixed gear PA-38-112 is equipped with Cleveland 5.00 x 5 or
optional Cleveland 6.00 x 6* wheels on all three gears (Figure 7-1). Cleveland
single disc hydraulic brake assemblies are installed on the main gear. All
three wheels carry 5.00 x 5 or optional 6.00 x 6* four ply tube type tires.

The nose gear strut is of the air-oil type with a normal static load
extension of 3 inches. A tow bar fitting is mncorporated into the strut. The
main gear struts are single-leaf steel springs. The springs, axles and fittings
of the main gear are interchangeable. :

The nose gear is steerable by use of the rudder pedals through a 60
degree arc, 30 degrees each side of center. The optional toe brakes, if
installed, aid in the exccution of tighter tums.

The standard brake system includes a master cylinder and brake fluid
reservoir which is installed on the top left forward face of the firewall. The
parking brake handle/knob is mounied below and near the center of the
inserument panel (Figure 7-3). To set the parking brake, first depress and hold
the toe brake pedals and then pull out on the parking brake handlc/knob. To
release the parking brake, first depress and hold the toe brake pedals and then
push in on the parking brake handle/knob.

WARNING

No braking action will occur if handle/knob is
pulled prior to brake application

When the optional dual toe brake system is installed, a 1oe brake pedal is
Jincluded on each rudder pedal. Each toc brake includes a scparatc brake
¢ylinder above the pedal. With this installation. the left or the right brake may
be operated separately to aid in sieering and tuming,

*6.00 x 6 wheel assemblies are standard on aircraft with serial nos.
38-81A0001 and up. Optional on carlicr aircraft.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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NOSE WHEEL

WHEEL ASSEMBLIES
Figure 7-1
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FLIGHT CONTROL CONSOLE
Figure 7-3

1.9 FLIGHT CONTROLS

Dual flight controls are standard equipment on the PA-38-112. The flight
conirols actuate the primary control surfaces through a cable system, and the
controls are balanced for light operating forces.

The horizontal surface of the tail is a fixed stabilizer with a moveable
elevator, A trim control wheel mounted between the seals operates the
loagitudinal im function of the elevator (Figure 7-3). Rotation of the wheel
forward gives nose down trim and rotation aft gives nose up wrim. A trim
position indicator is mounted adjacent to the trim control wheel.

The rudder is conventional in design and operation. A ground adjustable
trim tab is attached to the trailing edge of the rudder.

The wing flaps are manually operated by the flap control level located
between the scats. The flaps are connected to the lever through a torque tube
and push rods. The flaps can be set into three positions: fully retracted, 21 |

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: APRIL 28, 1589 7-5



SECTION 7 PIPER AIRCRAFT CORPORATION
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degrees extended, and fally (34 degrees} extended. To extend the flaps, pull
the flap handle aft to the desired flap setting, hesitating momentarily as the
ratchet locks into position, To retract the flaps, press the button on the end
of the flap handie to disengage the ratchet and push the flap handle to the
desired flap setting. When the flap seiting is changed, there is an associated
pitch change in the airplane. This pitch change can be corrected either by
elevator trim or increased control wheel force.

7.11 ENGINE CONTROLS

Engine controls consist of a throitle conirol and a mixture control lever.
These controls are located on the control quadrant on the lower center of the
mstrument panel (Figure 7-5) where they are accessible from both seats. The
controls utilize teflon-lined control cables to reduce friction and binding.

The throttle lever is used to adjust engine 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 lever in the [ull lean position. For information on the
leaning procedure, se¢ the Avco-Lycoming Operator's Manual.

The friction adjustment wheel in the center of the conrol guadrant may
be adjusted to increase or decrease the friction holding the throttle and
mixture controls or to lock the controls ina selected pasition.

The carburetor heat control lever is located on the left of the control
quadrant on the instrument panel. The control is placarded with two
positions: "ON" {(down), "QFF" (up).

7.13 FUEL SYSTEM

Euel is stored in two sixteen gallon (15 gallons usable) fuel tanks, giving
the airplane a total capacity of thirty-two U.S. gallons (30 gallons usable).
The tanks are secured to the lcading edge of each wing with rivets. When
installed, a filler neck indicator aids in determining fuel remaining when the
tanks arc not full.

The fuel tank selector control (Figure 7-5) is located in the center of the
engine control quadrant. The button on the selector cover must be depressed
and held while the handle is moved 10 the OFF position. The button releases
automatically when the handie is moved back to the ON position, A fuel
quantity gauge for each fuel tank is located on cither side of the fuel tank
selector, each gauge on the same side as the corresponding fuel tank.

REPORT: 2126 ISSUED: JANUARY 20, 1978
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CONTROL QUADRANT FUEL SELECTOR
Figure 7-5
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An auxiliary electric fuel pump is provided in case the engine-driven
pump fails. The electric pump should be ON for all takeoffs and landings
and when switching tanks, The fuel pump switch is located in the switch
panel to the left of the throttle quadrant.

The fuel drains should be opened daily prior to the first flight to check
for water or sediment, Each tank has an individual drain at the boitom,
inboard rear corner.

A fuel strainer, located on the lower left front of the fire wali, has a drain
which is accessible from outside the left nose section. The strainer should
also be drained before the first flight of the day, Refer to paragraph 8.21 for
the complete fuel draining procedure.

The fuel pressure gauge is mounted in a gauge cluster located to the right
of the control quadrant (refer to Figure 7-13).

An engine priming system is installed to facilitate starting. The primer
pump is located to the lower right of the control quadrant.

7.15 ELECTRICAL SYSTEM

The electrical system includes a J4-voli, 60-ampere alternator, a voltage
regulator, an over voltage relay, a battery contactor and a i2-volt,
25-ampere hour battery (Figure 7-9). The battery is ¢ntirely enclosed in a
vented stainless steel box mounted in the engine compartment on the upper
right forward side of the firewall. The voltage regulator and overvoltage
relay are located on the right aft side of the firewall behind the instrument
panel.

Flectrical switches are locaied on the lower part of the instrument panel
just left of center, and the circuit breakers are located on the lower right of
the instrument panel, Each circuit breaker onthe panel is of the push to reset
type and is clearly marked as to its function and amperage. Circuit
provisions have been included to handle the addition of various items of
optional equipment {Figure 7-11). If a breaker pops, tt should be allowed to
coo! for a couple of minutes before resetting the breaker.

Rheostat knobs to the left of the circuit breakers control the intensity of
of instrument and radio lights. The master switch and magnetoswitch are on
the lower left instrument panel below the left control wheel.

REPORT: 2126 ISSUED: JANUARY 20, 197§
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SECTION 7 PIPER AIRCRAFT CORPORATION
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Standard electrical accessories include a starter, a key lock ignition, an
electric fuel pump, an audible stall warning, fucl gauges, an ammeter, and an
alternator warning light.

The system provides for the addition of such eptional accessories as
interior and exterior lights, a heated pitot head, and communication and
navigational equipment. The anti-collision and landing lights are contrelled
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, during takeoff and landing.

The master switch is a split rocker switch. One side of the switch is for
the battery (*BAT™} and the other is for the alternator (“ALT”). The words
“master switch” as used in this handbook, unless otherwise indicated, refer
to both the “BAT” and “ALT” switches, and they are to be depressed
simultaneously 10 ON or OFF as directed.

The ammeter is mounted in the instrument cluster to the right of the
engine control quadrant. The ammeter as installed mdicates the electrical
load on the alternator in amperes. With all the electrical equipment turned
off and the master switch on, the ammeter will indicate the charging rate of
the battery. As cach electrical unit is switched on, the ammeter will indicate
the total ampere draw of all the units including the battery. Forexample, the
maximum continuous load for night flight with radios on is about 30
amperes. This 30 ampere value plus about 2 amperes for a fully charged
battery will appear continuously under these flight conditions. The amount
of current shown on the ammeter will tell immediately if the alternator
system is operating normally, as the amount of current shown should equal
the total amperage drawn by the electrical equipment which 1s operating.

The overvoltage relay protects the elecironics equipment from a
momentary overvoltage condition (approximately 16.5 volts and up) or a
catastrophic regulator failure. If no output is indicated on the ammeter
during flight, all unnecessary electrical equipment shouid be turned off to
reduce the electrical load. The 5 ampere field circuit breaker should be
checked and reset if open. If the breaker is not open, the “ALT™ half of the

REPORT: 2126 ISSUED: JANUARY 26, 1978
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master switch should be turned off for 1 second to resct the overvoltage
relay. If the ammeter continues to indicate no output, electrical load should
be maintained at the absolute minimum and the flight should be terminated
as s00n as practicable,

7.17 INSTRUMENT PANEL

The instrument panel (Figure 7-13) is designed to accommeodate
instruments and avionics equipment for VFR and 1FR flight.

Radio equipment is mounted in the center and right instrument panel;
flight instruments are mounted on the left. An engine instrument eluster in
the lower instrument panel just right of the control quadrant includes a fuel
pressure gauge, an ammeter, an oil temperature gauge and an oil pressure
gauge. Fue! quantity indicators for each tank are mounted in the control
quadrant on either side of the fuel selector. The tachometer is located to the
ieft of the control quadrant. The alternator warning light is in the upper left
instrument panel.

Circuit breakers are on the lower right of the insttument panel and
electrical switches are Just left of the control quadrant. Heater controls arc
to the left of the pilot’s control wheel. Fresh air vents are located to the
extreme left and right lower corners of the instrument panel.

Standard instruments include # compass, an airspeed indicator, a
recording tachometer, an altimeter, the engine instrument cluster, the fuel
guantity gauges and the alternator warning light. The magnetic compass is
mounted in the center of the cockpit at the top of the windshield.

A variety of optional ntems are available for installation in the
instrument panet. These options include a suction gauge on the upper left;
an auitude gyro, a directional gyro, a true airspeed indicator, a vernical
specd indicator and a turn coordinator in the flight instrument group; and
an aircraft hour meter on the extreme right of the panel. The gyros are
vacuum operated through the optional vacuum system. and the turn
coordinator is electric. An optional primer system* is operated by a primer
pump to the fower right of the control guadrant. An clectric clock is
available for installation in the upper left corner of the panel. The optional
outside air temperature gauge is located in the overhead cockpit area.

*Standuard on aircraft with serial nos. 38-79A0001 and up. Optional on
carller atrcraft.
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-338-112, TOMAHAWK DESCRIPTION & OPERATION

7.19 YACUUM SYSTEM*

The vacuum system 15 designed to operate the air driven gyro
instruments. This includes the directional and attitude gyros when instalied.
The system consists of an engine driven vacuum pump, a vacuum regulator,
a filter and the necessary plumbing.

The vacuum pump is a dry type pump. A shear drive protects the engine
from damage. If the drive shears, the gyros will become inoperative,

A vacuum gauge mounted on the upper left instrument panel providesa
piiot check for the system during operation. A decrease in pressure in a
system that remained constant over an extended period may indicate a dicty
filter, dirty screens, possibly a sticky vacuum regulator or leak in the system.
Zero pressure would indicate a sheared pump drive, defective pump,
possibly a defective gauge or collapsed line. In the event of any gauge
variation from the norm, the pilot should have a mechanic check the system
to prevent possible damage to the system components or eventual failure of
the system.

A vacuum regulator is provided in the system to protect the gyros. The
valve is set so the normal vacuum reads 5.0 £ .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 alow setting the gyros
will be unreliable, The regulator is located behind the instrument pancl.
Vacuum pressure, ¢ven though set correctly, can read lower at very high
altitude {above 12,000 ft), and at low engine RPM (usuvally on approach or
during training maneuvers, This is normal and should not be considered a
malfunction.

*Qptional equipment

"ISSUED: JANUARY 20, 1978 REPORT: 2126
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7.21 PITOT-STATIC SYSTEM

The pitot-static system supplies pressure to operate the airspeed
indicator, the altimeter and the optional vertical speed indicator (Figure
7-15). Pitot pressure is picked up by a pitot head installed on the bottom of
the lefl wing and static pressure is picked up by the pads on both sides of the
aft [usclage.

A static valve located below the center instrument panel under the left
side of the control quadrant provides an altcrnate static source for the
system when opened.* A static drain and static valve located on the lower left
side panel provides an aliernate static sourc for the system when opened.**
A correction card, indicating the change in altimeter reading and indicated
airspeed when the allernate static source is in use, is mounted on the left side
of the control quadrant cover, Static lines can be drained through a valve
located inside an opening on the fower left side of the fuselage interior.

A heated pitot head which alleviates probiems with icing and heavy rain
is available as optional equipment. The switch for the heated pitot head is
located on the electrical swiich pane! to the lefs of the contrel quadrant.

To preveni bugs and water entering the pitot hole, a cover should be
placed over the pitot head while the airplanc is moored. A partially or
completely blocked pitot head will give crratic or zero readings on the
instruments.

NOTE

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

*Q/N 38-78A0001 thru 38-81A0006
4G /N 38-78A0001 thru 38-81LAC006, and S/N 38-81A0007 and up.

REPORT: 2126 i ISSUED: JANUARY 20, 1978
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-38-112, TOMAHAWK DESCRIPTION & OPERATION

7.23 HEATING AND VENTILATING SYSTEM? "

Fw
Heat for the cabin interior and the defroster sysiem (Flgu@&@~
provided by a shroud attached to the mufflers. Fumes in the cockpit Cm
be an indication of an exhaust leak; therefore, if unusual odors are detected,
the heater should be turned off and the systern inspected before further
operation. The amount of heat and the routing of airflow can be regulated
with the controls located on the left instrument panel. Heater air may be
directed to the outlets in the lower firewall below the instrument panel and
the ducts mounted along the center tunnel on the right and left cockpit floor
or to defroster outlets at the base of the windshield.

Fresh air intakes are located on each side of the fuselage in the area aft of
the engine cowling. Adjusiable ocutlets on ecach lower corner of the
instrument panct allow fresh air to be admitted and directed. An on-off lever
15 mounted below each fresh air outlet.

7.25 CABIN FEATURES

For comfort and visibility, the scats are adjustable forward and aft. The
seat tracks are inclined and provide automatic vertical adjusiment; the seat
15 raised in the forward position and lowered in the aft position. The seat
adjustment levers are on the centers of the seat frames just below the forward
edges of the cushions, Both seat backs tilt forward to allow access to the
baggage compartment.

Safety belts are standard cquipment on both seats. Interia reels for the
shoulder straps are offered as optional equipment. For normal body
movements, the inertia reel extends or retracis as reguired, but during
sudden forward movement, the reeflocks in place to prevent the strap from
cxtending,

Standard interior equipment includes a pilot storm window. door pulls
with integral armrests, a glare shield, an ash tray, and a carpeted floor. The
microphone and earphone jacks are between the seats on the center console,
A tinted rear window is alse standard equipment, Standard equipment on
later model aircraft incorporates a glare shicld with hand holds and side
panel map pockets.

Each cabin door has an interior laich below the side window. The latch
is engaged when the handle is in the down position. The overhead latch in
the center of the cockpit secures both doors (Figure 7-19) Before flight, the

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVISED: JANUARY 15, 1981 7-19
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UPPER AND MAIN DOOR LATCHES
Figure 7-19
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PIPER AIRCRAFT CORPORATION SECTION 7
PA-38-112, TOMAHAWK DESCRIPTION & OPERATION

latches on both doors plus the overhead latch should be secured in the
latched position. A key lock is installed on the exterior overhead latch.

Optional equipment available for the cabin includes a tinted windshield
and side windows, sun visors and entrance steps.

7.27 BAGGAGE AREA

A 20 cubic foot baggage area, located behind the seats, is accessible
from the cabin. Maximum capacity is 100 pounds. Tie-down straps are
available and they 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 Seciion.}

7.29 STALL WARNING
~ An approaching stall is indicated by an audible alarm located behind

the instrument panel. The indicator activates at between five and ten knots
above stall speed.
7.31 FINISH

All exterior surfaces are primed with etching primer and finished with
acrylic lacquer. To keep the finish attractive, economy size spray cans of
touch-up paint are available from Piper Dealers.
7.33 EMERGENCY LOCATOR TRANSMITTER*

The Emergency Locator Transmitter (ELT), when installed, is enclosed
under a hinged cover on the aft portion of the cockpit center console. The

unit meets the requirements of FAR 91.52. The transmitier operates ona
self-contained battery.

*QOptional equipment

ISSUED: JANUARY 20, 1978 REPORT: 2126
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A battery replacement date is marked on the transmiteer label, To
comply with FAA regulations, the battery must be replaced on or before this
date. The baitery must also be replaced if the fransmitter has beenused inan
emergency situation or if the accumulated test time cxceeds one hour, or if
the unit has been inadvertently activated for an undetermined time period.

When installed in the airplane, the ELT transmits through the antenna
mounted on the fuselage. The unit is also equipped with an integral portable
antenia to allow the locator 10 be removed [rom the airplane in an
emergency and used as a poriable signal transmitter.

The locator should be checked during the preflight ground check 1o
make sure that it has not becn accidentally activated. Check by tuning a
radio receiver to 121,.5 MHz. H there is an oscillating sound, the locator may
have been activated and should be turned off immediately. Rearm the unit
and then recheck.

NOTE

If §or any reason a 1€st transmission 1s
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 ihe tests should
be coordinated with the nearest FAA tower or
flight service siation.

NARCO ELT 10 OPERATION

On the unit is a switeh placarded “ON,” “OFF,” and “ARM.” the
“ARM" position allows the unit to be set to the automatic mode so that it
wilt transmit only after activation by 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 should be selected
whenever the unit is in the airplane. The “ON™ position is provided so the
unit can be used as a portable transmitier of in the ¢vent the automatic
feature was not triggered by impact or 1o periodically test the functionof the
transmitter. The “OFF” position should be selected while changing the
battery or to disconiinue iransmission after the unit has heen activated,

REPORT: 2126 ISSUED: JANUARY 20, 1978
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A button labled “RESET” is located above the selector switch. To
rearm the unit after it has been turned off or after it has been activated, the
“RESET"” button should be pressed in after the selector switch has been
placed in the “ARM?” position. This will end transmission and rearm the
unit.

CCC CIR 11 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
automatic 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
should be selected whenever the unit ig in the airplane. The “ON” position is
provided sothe 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 discontinne
transmission.

NOTE

If the switch has been placed in the “ON"
position {or 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.

7.35 SERIAL NUMBER PLATE

The manufacturer’s name plate is located on the underside of the aft
fuselage, forward of the tail skid. The serial number should always be used in
referring to the airplane in service and warranty matters.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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7.37 FIRE EXTINGUISHER (PORTABLE)*

A portable fire extinguisher is mounted to the floor of the baggage
compartment directly behind the flight control console between the seats.
The extinguisher is suitable for use on liquid or electrical fires. It is operated
by aiming the nozzle at the base of the fire and squeezing the trigger grip.
Releasing the trigger antomatically stops further discharge of the extinguish-
ing agent. Read the instructions on the nameplate and become familiar with
the unit before an emergency situation. The dry powder type extinguisher is
fully discharged in about 10 seconds, while the Halon 1211 type is discharged
in 15 to 20 seconds.

WARNING

The concentrated agent from extinguishers
using Halon 1211 or the by-products when
applied to a fire are toxic when inhaled.
Ventilate the cabin as soon as possible after fire
is extinguished to remove smoke or fumes.

7.39 INTERCOM SYSTEM*

An optional intercom system is available. This system provides for
normal conversation between pilot and passenger. The system consists of a
headse! with a boom microphone, with volume and tone controls mounted
in the instrument panel.

The communication between the pilot and the passenger is voice
activated when the system is turned on.

Radio communication between the pilot and/or the passenger and d
radio facility is initiated through push-to-transmit switches mounted on the
control wheels. A priority override feature allows either the pilot or
passenger to preempt the conversation between pilot and passenger to
respond to radio communication. Voice communication from a radio
facility is audible through the headset.

*Qptional equipment
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-38-112, TOMAHAWK HANDLING, SERV & MAINT

In addition, but in conjunction with the above, the FAA requires periodic
inspections on all aircraft to keep the Airworthiness Certificaic in effect. The
owncr is responsible for assuring compliance with these ingpection
requirements and for maintaining proper documentation in logbooks and/or
maintcnance records.

A spectrographic analysis of the engine oil is available from several
sources. This inspection, if performed properly, provides a good check of the
internal condition of the engine. To be accurate, induction air filters must be
cleancd or changed regularly, and oil samples must be taken and sent in at
regular intervals.

8.5 PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform
certain preventive maintenance described in FAR Part 43. This maintenance
may be performed only on an aircraft which the pilot owns or operates and
which is not nsed (o carry persons or property for hire, except as provided in

. applicable FAR's. Although such maintenance is allowed by law, each
individual should make a self-analysis as to whether he has the ability 1o
perform the work.

All other maintenance required on the airplane should be accomplished by
appropriately licensed personnel.

If maintenance is accomplished, an eniry must be made in the appropriate
logbook. The entry should contain:

(a) The date the work was accomplished.

(b) Description of the work.

(¢) Number of hours on the aircraft.

(d) The certificate number of pilot performing the work.

(e} Signature of the individual doing the work.

ISSUED: JANUARY 20, 1978 REPORT: 2124
REVISED: APRIL 28, 1989 83
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-38-112, TOMAHAWK HANDLING, SERV & MAINT

NOTE

Additional preparations for high winds include
using tie-down ropes from the nose landing
gear fork and securing the rudder,

(6) Tnstall a pitot head cover if available. Be sureto remove the
pitot head cover before flight.

(7) Cabin doors should be locked when the airplane is
unattended.

8.i1 ENGINE AIR FILTER

The dry type induction air filter must be inspected and cleaned at least
once every 50 hours, and more often, even daily, when operating in dusty
conditions. The filter is disposable and inexpensive and a spare should
always be kept on hand for a rapid replacement.

() Removal of Engine Air Filter

The filter is located in the lower front of the engine compart-
ment and is accessible through the chin scoop intake with the
cowling intact. It may be removed by the following procedure:

(1) Loosen the 1/4-turn attachment screws securing the filter.

The top screws are accessible through the intake opening,
the bottom screws through the two ports on the underside
of the scoop.

(2) Remove the filter through the intake opening,

{(b) Cleaning Engine Air Filter

(1) Tap the filter gently to remove loose dirt particles, being
careful not to damage the filter. DO NOT wash the filter in
any liquid. DO NOT attempt to blow out dirt with
compressed air,

(2) 1f the filter is excessively dirty or shows any damage,
discard it and replace it immediately.

(3) Wipe the fiiter housing with a clean cloth.

{c} Installation of Engine Air Filter

After cleaning or when replacing the filter, install the filter in
the reverse order of removal.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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PIPER AIRCRAFT CORPORATION SECTION §
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8.17 PROPELLER SERVICE

The spinner and backing plate should be frequently cleaned and
inspected for cracks. Before each flight the propeller should be inspected for
nicks, scratches, and corrosion, If found, they should be repaired as soon as
possible by a rated mechanic, since a nick or scratch causes an area of
increased stress which can lead to serious cracks or the loss of a propeller tip.
The back face of the blades shoutld be painted when necessary with flat hlack
paint to retard glare. To prevent corrosion, the surface should be cleaned
and waxed periodically,

8.19 O1L. REQUIREMENTS

The oil capacity of the Lycoming O-235-1.2C or O-235-L2A engine is 6
quarts, and the minimuam safe quantity is 2 quarts. It is recommended that
the o1l be changed every 50 hours and sooner under unfavorable operating
conditions. Intervals between oil changes can be increased as much as 1006
an engines equipped with full flow (cartridge type) oil filters, provided the
element is replaced ¢ach 50 hours of operation and the specified octane fuel
1s used. Should fuel other than the specified octane rating for the power plant
be used, refer to the latest issue of Lycoming Service Letter No. L85 and
Lycoming Service Instruction No. 1014 for additional information and
recommended service procedures. The following grades of aviation engine
oil are recommended for the specified temperatures:

Average Ambient MIL-L-6082B MIL-L-22851
Air Temperature  Straight Mineral Reference Ashless Dispersant
For Starting SAE Grades Aviation Grades SAE Grades
Above 60°F 50 1G0 20W-40 or 20W-50

30° to 90°F 40 20 200W-40
0° 10 TO°F 30 65 20W-40 or 20W-30
Below 10°F 20 — 20W-30

Refer to Lycoming Service Instruction 1014, latest revision, when
changing from straight mineral oil to ashless dispersant oil.

ISSUED: JANUARY 20, 1978 REPORT: 2126
REVYISED: JUNE 6, 1979 3-11
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PIPER AIRCRAFT CORPORATION SECTION 8
PA-38-112, TOMAHAWK HANDLING, SERV & MAINT

a drain tube which is normally closed off with a cap and which should be
opened occasionally to drain off any accumulation of liguid.

The battery should be checked for proper fluid level. DO NOT fill the
battery above the baffle plates. DO NOT fill the batiery with acid - use only
water. A hydrometer check will determine the percent of charge in the
batiery.

It the battery is not up to charge, recharge starting al a 4 amp rale and
finishing with a 2 amp rate. Quick charges arc not recommended.

8.27 CLEANING
{2) Clcaning Engince Compartment

Before cteaning the engine compartment, place a strip of 1ape
on the magneto vents to prevent any solvent from entering these
units.

{1} Place a large pan under the engine to catch waste,

(2} With the engine cowling removed, spray or brush the

engine with solvent or a mixture of solvent and degreaser.
In order to remove especially heavy dirt and grease
deposits, it may be necessary to brush areas that were
sprayed.

CAUTION

Do not spray solvent into the alternator,
VACUUmM pump, starter, or air intakes,

(3} Alow the solvent to remain on the engine from five e ten
minutes, Then rinse the engine ¢lean with additional
solvent and allow it to dry.

CAUTION

Do not operate the engine until excess solvent
has evaporated or otherwise been removed.

(d) Remove the protective tape from the magnetos.

{3) Lubricate the controls, bearing surfaces, etc., in aceord-
ance with the Lubrication Chart in the PA-38-112 Service
Manual.

ISSUED: JANUARY 20, 1978 REFPORT: 2126
REVISED: JANUARY 15, 1981 3-15
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PIPER AIRCRAFT CORPORATION SECTION 9
PA-38-112, TOMAHAWK SUPPLEMENTS

SECTION 9

SUPPLEMENTS

9.1 GENERAL

This section provides information in the form of Supplements which
are necessary for efficient operation of the airplane when equipped with one
or more of the various optional systems and equipment not provided with
the standard airplane.

All of the Supplements provided by this section are “FAA Approved”
and consecutively numbered as & permanent part of this Handbook. The
information contained in each Supplement applies only when the related
equipment is installed in the airplane.

ISSUED: JANUARY 240, 1978 REPORT: 2126
9-1
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PIPER AIRCRAFT CORPORATION SECTION 10
PA-38-112, TOMAHAWK SAFETY TIPS

SECTION 10

SAFETY TIPS

10.1 GENERAL

This section provides safety tips of particular value in the operation of
the Piper Tomahawk.

10.3 SAFETY TIPS

(@)

(b)

(c)

(d)

(e)

®

Learn to trim for takeoff so that only a very light back pressure on
the control wheel is required to lift the airplane off the ground.

The best speed for takeoff is about 60 KIAS under normal -
conditions. Trying to pull the airplane off the ground at too low an
airspeed decreases the controllability of the airplane in the event of
engine failure.

Flaps may be lowered at airspeeds up to 89 KIAS. To reduce flap
operating loads, it is desirable to have the airplane at a slower speed
before extending the flaps.

Before attempting to reset any circuit breaker, allow a two to five
minute cooling off period.

Before starting the engine, check that all radio switches, light
switches and the pitot heat switch are in the off position so as notto
create an overloaded condition when the starter is engaged.

Strobe lights should not be operating when flying through overcast
and clouds, since reflected light can produce spacial disorientation.
Do not operate strobe lights when taxiing in the vicinity of other
aircraft.

ISSUED: JANUARY 20, 1978 REPORT: 2126
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SECTION 10 PIPER AIRCRAFT CORPORATION
SAFETY TIPS PA-38-112, TOMAHAWK

(g)

(h)

(i)

@)

r

The rudder pedals are suspended from a torque tube which extends
acrosg the fuselage. The pilot should become familiar with the
proper positioning of the feet on the rudder pedals so as to avoid
interference with the torque tube when moving the rudder pedals or
operating the toe brakes. .

In an effort to avoid accidents, pilots should obtain and study the
safety related information made available in FAA publications such
as regulations, advisory circulars, Aviation News, AIM and safety
aids.

The shape of the wing fuel tanks is such that in certain maneuvers
the fuel 'may move away from the tank outlet. If the outlet is
uncovered, the fuel flow will be interrupted and a temporary loss of
power may result. Pilots can prevent inadvertent uncovering of the
outlet by avoiding maneuvers which could result in uncovering the
outlet.

Extreme running turning takeoffs should be avoided as fuel flow
interruption may occur.

Prolonged slips or skids which result in excess of 2000 ft. of
altitude loss, or other radical or extreme maneuvers which could
cause uncovering of the fuel outlet must be avoided as fuel
flow interruption may occur when tank being used is not full.

The airplane should not be flown in severe turbulence as damage to
the airframe structure could result.
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