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~ERVICING REQUIREMENTS *

Ty » g SERVICING REQUIREMENTS *
FUEL: ] .
R s 7 Minimum Grade Aviation Fuel. -
i GRA.EJEtern;ftﬂe/?ueﬂlf.i:hr;lcl?ar;11:0 approved are: ' ENGINE OIL:

i [ er gallon)
ow Lead AVGAS (maximum lead content of 2 ¢, c. per galle
iggﬁgg iviation Grade Fuel {maximum lead content of 4.6 ¢, ¢, per

gallon)

GRADE -- Aviation Grade SAE 50 Above 60°F,
Aviation Grade SAE 10W30 or SAE 30 Between 0° and 70°F,
Aviation Grade SAE 10W30 or SAE 20 Below 10°F,
Multi-viscosity oll with a range of SAE 10W30 is recommended for
improved starting in cold weather, Detergent or dispersant oil, con-
forming to Specification No, MIL-L-22851, must be used,

NOTE

Your Cessna was delivered from the factory with a cor-
rosion preventive aircraft engine oil If oil must be
added during the first 25 hours, use only aviation grade
straight mineral oi] (non-detergent) conforming to Speci-
fication No, MIL-L-6082,

f; &APACTTY OF ENGINE SUMP -- 8 Quarts,
Do not operate on less than 6 quarts, To minimize lass of oil through
breather, fill to 7 quart level for normal flights of less than 3 hours,
For extended flight, fill to B quarts, These quantities refer to pil
dipstick level readings, During oil and oil filter changes, one addi-
tional quart is required when the filter element is changed,
OIL AND OIL FILTER CHANGE---
After the first 25 hours of operation, drain engine oll sump and oi]
cooler and clean both the oil suction strainer and the oil pressure
screen, If an optional oil filter is installed, change filter element
at this time. Refill sump with straight mineral ofl (non-detergent)
and use until a total of 50 hours has accumulated or il consumption
has stabilized; then ehange to detergent oil. OCn aircraft not equipped
with an optional oil filter, drain the engine oil sump and oil cooler
and clean both the oil suction strainer and the oil pressure screen
each 50 hours thereafter, On aircraft which have an optional oil
filter, the oil change interval may be extended fo 100-hour intervals,
providing the oil filter element is changed at 530-hour intervals,
Change engine oil at least every § months even thourh less than the
recommended hours have accumulated, Reduce intervals for pro-
longed operation in dusty areas, cold climates, or when short flights
and leng idle periods result in sludging conditions,

NOTE

When substituting a higher octane fuel, low lead AVG{XS .100.
should be used whenever possible since it will result-in less
lead eontamination of the engine,

| ( -- 21 Gallons.
CAPACITY EACH STANDARD TANK
CAPACITY FACH LONG RANGE TANK -- 26 Gallons,
NOTE

.
e

(‘ e 5 fueling, place
a7 To ensure maximum fuel capacity when re » Pl
the fuel selector valve in either LEFT or RIGHT posi-
tion to prevent crogs-feeding.

LANDING GEAR:

TIRE PRESSURE -- 3 PSIon 5,00-5, 4-Ply Rated Tire,
MOSE YA TR 26.P5I on 6, 00-6, 4-Ply Rated :I‘!rc.
MAIN WHEEL TIRE PRESSURE -- 29 PSIon 6.00-6, 4-Ply Rated Tires,
7 OCK STRUT -~ . »n
hos?(?eEpﬁ}ﬁligwith MIL-H-5606 hydraulic fluid and inflated with air to

45 PSL ;

*# For complete servicing requirements,
refer to the aircraft Service Manual.




Moment Envelope, Center of
Gravity, 4-8
Mocring Your Alrplane, 5-1

N

Noise Abatement, 2-22

Nermal Category Maneuvers, 4-1

Mormal Landing, 1-8, 2-17

Normal Take-Off, 1-5

Nose Gear Shock Strut, inside back
cover

O

Oil System,
capacily, inside back cover
oil/filter change, inside hack
cover
oil grade, inside back cover
pressure gage, 4-3
quick~-drain valve, 7-6
temperature gage, 4-3
Operation, Cold Weather, 2-18
Operation, Hol Weather, 2-21
Operation Limitations, Engine, 4-3
Operations Authorized, 4-1
Over-Voltage Sensor and Warning
Light, 2-5
Owner Follow-Up System, 5-8
publications, 5-9

P

Painted Surfaces, 5-2

Performance - Specifications,
inside front cover

Power Check, 2-13

frecautionary Landing with Engine
Power, 3-2

?rincipal Dimensions Diagram, ii

ndex -4

Progressive Care, Cessna, 5-7 ﬂ
Propeller,

care, 5-3
Publications, 5-9

Q

Quick Drain Valve, Oil, 7-8
Quick-Drain Valves, Fuel, 3-3

R

Radio Selector Switches, 7-3
operation, 7-3
speaker-phone switches, 7-4
transmitter selector switch, .
7-3
Recovery From Spiral Dive, 3-6 @
Rough Engine Operation Or Loss of
Power, 3=7 )
carburetor icing, 3-7
low oil pressure, 3-8
magneto malfunction, 3-8
spark plug fouling, 3-%
) |
Sample Loading Problem, 4-8
Seat Belts and Shoulder Harnesses,
2-9
Securing Alreraft, 1-7
Servicing Requirements, 5-8
inside back cover
engine oil, inside back cover ;
fuel, inside back cover i
landing gear, inside back cover ..
Short Field Landing, 2-18 @

Shoulder Harnesses and Seat Belts,
2-9

Spark Plug Fouling, 3-7 L

Speaker-Phone Switches, 7-4

Lﬁpins, 2-17

Stalls, 2-17
speed chart, 6-2
Starting Engine, 1-4, 2-10
cold weather, 2-18
Static Pressure Alternate Source
Valve, 7-2
Storage, Flyable, 5-6
Burfaces,
aluminum, §5-3
painted, 5-2
Bystem,
: cabin heating, wentilating
and defrosting, 2-8
electrical, 2-3
fuel, 2-1
owner {ollow-up, 5-8
wing {lap, 2-8

o T

Table of Contents, iii
Tachometer, 4-4
Take-Off, 1-5, 2-13
before, 1-4, 2-12
crosswind, 2-14
data chart, 6=3
maximum performance, 1-5
normal, 1-5
performance charts, 2-14

e s b A e e

power check, 2-13 )

wing flap settings, 2-14
Taxiing, 2-12

diagram, 2-11
Tire Pressure, inside back cover
Transmitter Selector Switch, 7-3
True Airspeed Indicator, 7-5

U

Utility Category Maneuvers, 4-2

w

Warm-Up, 2-12

C Weight,

empty, inside front cover

gross, inside front cover
Welght and Balance, 4-4

center of gravity moment

envelope, 4-8

loading arrangements diagram,

loading graph, 4-7

sample loading problem, 4-6
Windshield - Windows, 5-2
Wing Flap Settings, Take-Off, 2-14
Wing Flap System, 2-8
Winterization Kit, 7-1



instrument panel, 1-8
loading arrangements, 4-5
maximum glide, 8-
principal dimensions, ii
radio selector switches, 7-3
taxiing, 2-11
Dimensions, Prineipal, ii
Disorientation In Clouds, 3-5
emergency let-downs through
clouds, 3-5
executing 180° turn in
clouds, 3-5
recovery from spir -
Ditching, ng piral dive, 5-8

B

Electrical Fire in Flight, 3-4
Electrical Power Supply System
Malfunctions, 3-8 .
excessive rate of charge, 3-9
Insufficient rate of charge, 3-9
Electrical System, 2-3
ammeter, 2-5
clrcuit breakers and fuses, 2-6
grgqu service plug receptacle,
master switch, 2-4, 3-5
over-voltage sensor and
warning light, 2-5
schematic, 2-4
Emergency Landing without Engine
Power, 3-2
Emergency Let-Downs Through
Clouds, 3-5
Emergency Locator Transnitter
(ELT), 3-9
ELT operation, 3-11
Empty Weight, inside front caver
Engine,
before starting, 1-4
fire during start on groun., 4-3
fire in flight, 3-4

Index-2

P

instrument markings, 4-3 ‘ !

ail, inside back cover
operation limitations, 4-3
rough operation or loss of
power, 3-7
starting, 1-4, 2-10
Engine Failure, 3-1
after take-off, 3-1
during flight, 3-1
Enroute Climl, 1-5, 2-15
Eguipment, Cold Weather, 7-1
Excessive Rate of Electrical
Charge, 3-9
Executing 180° Turn in Clouds, 3-35
Exterior Inspection Diagram, ,1~2
Exterior Lighting, 2-6

File, Aircraft, 5-5
Flgiih and Trim Plate, MAA Plate,
Fires, 3-3
electrical fire in flight, 3-4
engine fire during start an
Eround, 3-3
engine fire in flight, 3-4
Flight in Icing Conditions, 3-8
Flyable Storage, 5-6
Forced Landings, 3-2
ditching, 3-23
emergency landing without
engine power, 3-2
precautionary landing with
enging power, 3-2
Fuel Systeni, 2-1
capacity, inside back cover
fuel grade, inside back cover
fuel quantity indlcators, 4-4
long range fuel tanks, 2-3
quick-deain valves, 2-3
schematic, 2-2
Fuses and Circuit Breaters, -6

T

- G
Graph, Loading, 4-7
Gross Weight, inside front cover
Ground Handling, 3-1
Ground Service Plug Receptacle,
Tal

H

Handling Airplane on Ground, §-1

Harnesses, Shoulder, 2-9

Headset-Microphone, 7-4

Heating, Ventilating and Defrosting
System, Cabin, 2-8

Hot Weather Operation, 2-21

¢ Q '

Indicator, Fuel Quantity, 4-4
Indicator, True Airspeed, 7-5
Ingpection Requirements, 5-6
Instrument Markings, Engine,
4-3
Instrument Panel Diagram, 1-8
Insufficient Rale of Electrical
Charge, 3-9
Integrated Seat Belt/Shoulder Har-
nesses With Inertia Reel, 2-9
Interior Care, 5-4
Interior Lighting, 2-7 :
Inertia Reel, Integrated Seat Belt/
Shoulder Harnesses, 2-9

L

Ql 4 gldandirlgs, 2-18
aiter, 1-8

balked, 1-6, 2-18
before, 1-6
erosswind, 2-18

distance table, 65
forced, 3-2
normal, 1-6, 2-18
precautionary with power, 3-2
short field, 2-18
without engine power, 3-2
Landing Gear Servicing, inside
back cover
main/nose wheel tire pressure,
inside back cover
nose gear shock strut servicing,
inside back cover
Let=Down, 1-6
Lighting Equipment, 2-6
exterior lighting,. 2-6
interior lighting, 2=T
Limitations, Airspeed, 4-3
Limitations, Engine Operation,
4-3
Loading Arrangements Diagram,
4-5
Loading Graph, 4-7
Loading Problem, Sample, 4-6
Long Range Fuel Tanks, 2-3
Low 0Oil Pressure, 3-8

M

MAA Plate/Finish Trim Plate, 5-4
Magneto Check, 2-12
Magneto Malfunction, 3-8
Maneuvers - Normal Category, 4-1
Maneuvers - Utility Category, 4-2
Markings, Airspeed Indicator, 4-3
Markings, Engine Instrument, 4-3
Master Switch, 2-4, 2-5
Maximum Glide Diagram, 60 .
Maximum Performance Take-Off,
1-5
Maximum Hate-Of- ClimD Data
Chart, 6=3
Microphune-Headsel; 7.4

Index-3
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ALPHABETICAL INDEX

A

After Landing, 1-6
Alrcraft,
file, -5
mooaring, 5-1
securing, 1-T
Airspeed Correction Table, 6-2
Airspeed Indicator, True, T-5
Airspeed Indicator Markings, 4-3
Airspeed Limitations, 4-3
Alternate Scurce Valve, Static
Pressure, T-2
Alternator Check, 2-13
Aluminum Burfaces, 5-3
mmeter, 2-3
Authorized Operations, 4-1

B

Balked Landing, 1-6, 2-19
Before Landing, 1-6
Before Starting Engine, 1-4
Before Take-Off, 1-4, 2-12
alternator check, 2-13
magneto check, 2-12
warm-up, 2-12

G

Cabin Heating, Ventilating and
Defrosting System, 2-8
Capacity,
fuel, inside back cover
oil, inside back cover
Carburetor Air Temperature Gage,
4-4, 7-5
Carburetor Ieing, 3=7

Care,
interior, 5-4
propeller, 5=-3
Center of Gravity Moment
Envelope, 4-8
Cessna Customer Care Program,
5=7
Cessna Progressive Care, 3-T
Circuit Breakers and Fuses, 2-6
Climb,
data, 2-15
enroute, 1-5, 2-15
maximum rate-of-climb
data chart, -3
speeds, 2-15
Cold Weather Equipment, T-1
ground service plug
receptacle, T-1
statie pressure alter:ate
source valve, 7-2
winterization kit, 7T
Cold Weather Operation, 2-1%
flight operations, 2-20
starting, 2-18
Correction Table, Airspeed, 8-2
Crosswind Landing, 2-18
Crosswind Take-Off, 2-14
Cruise Performance Chart, 3-15,
G-4
Cruising, 1-5, 2-16

D

Diagram,
elecirical system, 2-4
ELT control panel, 3-10
exterior inspection, 1-2
fuel system, 2-2

Index-1
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AIRCRAFT MODIFICATIONS INC.

CESSNA 1721, 172K, 172 and 172M
SUPPLEMENTAL FLIGHT MANUAL
I1I._ PROCEGURES Ko change

. PERFCRMANCE
The performance of this airplene equipped with a Lycoming
0-320-D2G engine 15 equal to or batter than the sriginal
F.A. A, approved performance,

F.A.A. APPROVED: __ May 1, 1981  STC SAZ37SSW  Page 3 of 3 pages

Waoco-Modison Coopar Alrport « PO Box 5248 v Waco, Texos 76708 « 847-753-£351



AIRCRAFT MODIFICATIONS INC.
AIRFLANE SUPPLEMENTAL FLIGHT MANUAL
FOR,
LANDPLANE DR FLOATPLANE

CESSNA MODELS 1721, 172K, 1721 and 172H
WITH

LYCCHING 0-320-02G ENGINE INSTALLED

Mode1 Humber Fi 72 ek -
Registration Humber A4 & ff_ﬁz 7
Serfal Number /772 4 "—:l 2 5

2 L
AIRCRAFT MODIFICATIONS INC.

CESSNA I72I, 172k, 1721, and 1724

SUFPLEMENTAL FLIGHT MANUAL

. GEWERAL

ENGINE
FUEL
PROFELLER

G pR e

PROPELLER
(Seaplane only)

e

I, LIMITATIONS

This Supplemental Flight Manual is F.A.A. approved material and must he

in the airplane for all operations when Lycoming 0-320-D25 engine is in-
stalled in accordance with STC SAZ3785W.  The fnformation contained hersin
supplements or supersedes the information in the form of placards, markings
and manual material., For limitations, procedurss  and performance informa-
tion not centained in this Supplemental Flight Manual consult the basic
airplane placards, markings and manual material.

Fob. A, APPROVED Eg&EwAM’—
;4,, n P, Watson, Chief

Engineering & Hanufacturing Sranch MARKINGS
FEDERAL AVIATION AGHINISTRATION
Southwest Regien
Fort Worth, Texas 76101
;I
Date: May 1, 1781 2 $.T.C. HO. SRZ3755W
Page 1 of 3 pages
FoAA. APPROVED: _ May 1, 1981

. Wace-Madisen Cocoer Alrar « PO, Box 5249 + Wacg, Tewns 76708 « A47.752.8384

1. ENGINE LIMITS

2. PROPELLER LIMITS

3. PROPELLER LIKITS
{Seaplane only)

4.  EWGINE INSTRUMENT

Lycoming 0-320-02G
1007130 Minimun Octane

MeCauley 1CL60/CTM7SST or
1C160/0THI 657

McCauley 1AL75/ETMBO4Z cor
1A1T5 FATHEO42

Maximum continuous: 150 WP-26E0 RPM
Take-of T (5 minutes): 160 KP-2700 RPM

Static RPY at maximum throttle setting:

Hot ever 2400, not under 2280

Digmeter: Maximum: 75.0 inches
Minimun:  74.0 inches

Static RPM at maxieum throttle setting:

Kot aver 2570, not under 2470

Diameter: Haximum: 80.0 inches
Minimum: 78.5 inches

Tachome ter :

Green Arc 200 - 2650 FPM

Yellow Arc 2650 - 2700 RPH

RedTine 2700 RPM

011 Pressura:

Redline 26 PSI

Green Arc 60 - 90 PST

Red¥ne 100 P51

Cylinder Head Temperature (17 installed):
Green Arc 2257 - 4259 F,

Redline 5009 F,

STC SA23755W

Wacec-MadisonCoopar AIRr » PO, Box 5219 ¢ Wass, Toxas 76708 » 847-752-8381

Page 2 of 3 pages
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Bierd St of America
Diepartment of Transportation —Federal Aviatien Sdministration

Supplemental Type Cercificate
'—/%“’2'4”“ SN23T55

BAM plroraft Modifications, Ine,

2.0, Box E213

Waco-tadison Cooper Advport

Waco, Texas 76708
;Mﬁw,@v&&a(uﬁm-ﬁmwo@?mﬁmm porocthae ol s Ciomisssoned et it i s

4{«%«@«,@#’.{mmﬁ-&w“ﬁw‘wm e

s cordifioa ds; shissect do

o e Civil adr

ﬁy&/ﬂ/&h—m.
Gripinad Pronttscd —Gghe lordloato Noondor: W12
lr: it
Akl vy, 1738, 193F, 172G, 1724, i,

s - 172K, 1721, 1728, 1724
Dssorgdioncf Sgpo Dosgpm Cange: 1ot ion of Lycoming 0-320-D26, 0-330-D27, or
0-320-EID (as medified by SIC SEI6925W) engine rated for 160 h.p. take-off and
150 h.p. M0 for modele 1721, 172K, 1725, and 1724 according to RAM Dwg. R17201
Rev. F dated 12/9/86) or installation of ing 0-320-02G, 0-320-D27, ar
0-320-E2D (as modified by S0C SEI6925W) engine vated for 160 h.p. takeoff ard
145 h.p. METO for models 1720, 1726, 172F, 172G, and 172 according to RAM
Deg. 17202, Rev. K dated 12/9/86; or installation of Lyceming 0-320-D2G, 0=320-D2J cr
1-320-E2D (as modified by ST EEBf?ESF\I] engine {160 h.p., 2700 r.p.m in
model 172 to RAM Dy, 17203, Rev. L dated 12/9/B5; or later raa

See contimuation sheet of this 5TC,

i cardents arse Gle dihanding oo e s o dinsis fim ppironatisadd verminso i e con et e
HNJMW;MMMM.MMQ&}-"-%&T& gt D
Fecthrad ity it tratiions
Saptenber 7, 1976
Wovember 1, 1976

o g e

Blctrrodsna’ §/10/7T; 3/30/78; 11/9/78;
1/26/7%; 2/3/81; 9/28/91: 11/5/81; B/29/87
Hats monrnaln’ Revision 8

LA -
St sy Crsissionis

A el

2 A .

4
o e R
L. B. Andriesen  (Signewee) 2 i
Henager, Adroraft Cervification Division
Southvest Region

,9{7

4 i Tule)
Awy alieration o this certificate &5 punishoble by @ fine af aol excerding 1,000, 4 ImprisaIneni ped exceeding 3 pears, or beth,
i TR sertificatt emap be frangfoeed (w arceedaner wosd K48 20,07

FaA Poam b0 | IGmel)

Heord Bans of Emerica
Deparement of Transpertation—Federal Aviation Administration

upplemental Tope Certificate

(Eontinuation Sheet)
Nember  gamse

Revision &

Limitaticns and Conditions:

1.

The fellowing appropriate FAA Rpproved Marmal is required:

Cessra Models  Adrplane Flight Adrplane Supplemental Adrplane Supplementa
Manwal for Landolane Flight Mamual for Land- Flight Mamal for
with Lycuming 0-320-D2G plane or Floatplana Lerdplane or Float=
anging . with Lycoming 0-320-D2¢ plane with Lycoming

engins 0=-320-02J engine or
0-320-E20 {as modific
STC SA369239)
1721, 172K Hoverber 1, 1976 Janiasy 26, 1979 Hoverker 5, 1981
1725, 172M ar or

August 27, 1987

o
June 10, 1877 Hay 1, 1981

or
March 30, 1978

172D, 172E, June 9, 1977 Jaruary 25, 1979 Novenber 5, 1981
172F, 172G, or or or

1728 March 29, 1478 Rpril 30, 1981 Mugast 27, 1%a7
1720 Hot required Kot recuired Hot required

For additional limitaticns ses the applicable flicht manval listed abova.

Compatibility of this rodificacion with ether previeusly approved modifications
st be determined by the installer.

of this ceinfieaic in pamshable by o fiae o oot escording 5060, or smpersonment nat fecsrding 3 gears, on fouk

] Tkip errisfeats war b iraagfoeed in scravdoare ek FAR D47

pagE 2 oF 2 pacEs <



‘Hotnl FoEs of Anericg. tnirrd Seaey of Aeerca
Departient of Transporcacion —Federal Aviation Ddminisracion Breparement of Transpertation—Federal Aiation Adminisreacion

upplemental Type Certificate | Supplemental Type Certificate
T (Continvation Sheet)

e s ﬁ&?ggggmuimﬁmsr Inc. ewonber EA237554 Revision B
mtm i%T S0 pookal spout Limftations and Conditions:
7] 1 _ . L " "
andiflass i e ol g son o Lo cltpon o e lodlosoisng pcclsed ot Bis inmcinumssimet ol o 1. The following appropriate FAA Approved Mamal is required:
Sharglom i cogllect nraon mmsedh, e aireconthicrds S i1 A Cepsna Models  Adrplane Flight hirplane Supplemental Adrplane Supplemental
- TR d 3 e R E Marwal for Lardplane Flight Manual for lLand- Flight Manual for
J%‘“‘d“’"‘""-' with Lyoaning 0-320-D2G plane or Flcatplane Landplane or Float—
i - angine g with Iycoming (-320-D2G plane with Dycoming
hgpinad Poeeticed — Fygha Ceerdiionto Mmdon. 3312 engine © 0-320-D27 engine or
Alada 0-320-E20 [as modific
©  (CesEna STC SA36325)
Madid 17m, 1728, 172, 1728, 1728, 1721, 1721, 172K Movenber 1, 1976 January 26, 1973 Hovenber §, 1951
. -~ ) 172K, 172, 173M, 173 1720, l72m or or ar
L pions of Gohe Dsgun Chnge 15ea) abicm of Lycoming 0. 520-02G, 0-320-D27, or ! June 10, 1977 vay 1, 1981 August 27, 1987
0-320-E2D (as modified by SIC SE36925W) engine rated for 160 h.p. take—off and or '
150 h.p. m}.;ﬁfﬁdﬂls 1721, 172K, 174L, and 172M ecoording to RAM Dwg. R17201 March 30, 1974
Fav. F dated i or installatics of Lyooming 0=320-D25, 0-320-D27, or 5 7 ; 35, 1079 overber 5, 1981
0-320-E20 (as modified by STC SE36928W) engine rated fer 160 h.p. take-off and i;ﬁr ﬂgg June 9&_19 7 Janaatgr 10 i
145 h.p. METO for models 172D, 1728, 172F, 1726, and 1728 according to RAM 1 ! March 29, 1978 Ppril 30, 1981 August 27, 1987
Dwg, 17202, Rev. K dated 12/9/86; or installation of Lycoming 0-320-D2S, 0-320-027 or N i ;
1728 Fot required Nt roequired Not ragquired

0-320-E2D (as modified by STC SE36925W) engine (160 h.p., 2700 r.p.m) in
model 192M according to RAM Dwg. 17203, Bev, L dated 12/9/B6; or later Eap

Sy earee
See continuation sheet of this src. . Compatinility of this modification with other previously approved modificaticns
4 :
magt be determined by the installer.

For addieional limitations see the applicable flight manual listed abowve.

s conlificats aoied e s ionling dndo ool i o o s fone it A s i e conil saame

renectbced dastl e i wevodieat o s wmisi, et dip e llirsanis rats r o B
Foctorad SBocadiom: Bitnin it foations.

ook i fiention ! Gapherber 7, 1976 Gade westscn 6/10/TT1 3/30/78; 11/9/78;

5 : 1/26/79; 2/3/81; 8/38/81; 11/5/B1: B/28/67
Hrte g asienes  November 1, 1976 Lllate arviceiial’ ision 8

%yw;»r ol e it o

4..’27 A e .
L. B, Andriesen (St = 3
Menagor, Alreraft Certificatien Division . ]

v ol TAar cecigfieate aF PuncihaBle by o fine of mal esveediog BN, ot emprasonment med eererding 3 peacs. or bk

Southwest Fegion : 1
; o (Title) " raarg
Am alleration af 1y cestificete it punichable by o fine of nol exeseding 31000, or Tmprisonment watl sxcreding 3 peors, ar beeh_

3 : TR rnitenty may e drandfrreed in sersedine wnd FAR 2197

Thia emiyfecte map be eanifimeed in acsodier oty FAR 2005
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| Form Approved

MAJCR REPAIR AND ALTERATION SR BB
{Alrirame, Pawerplanl, Propeiler, or Appliance) or E&A Uns Gl

i
o Lo

dttce ldentilication

Fuctars! Avwiion
il T

INET RUCTIONS: Feinlar typs 44 eniries. SeaF AR 41 5. FAR 43 Appandix B, and AC 4381 jor subsequant
Rngdispoaitian of g lorm. This reDOrL is 1éq Uidend by Law [49 U8 G 1421] Faifure Lo :aport can rekultn 6 G
fiof e h sich wiolstion (Seslian 301 Faderal Ay aiicn AcL ol 8558).

islon thereal] lor insteuctions
panalty notes ensepd $1.000

Mans Hodel

1. Alegadlt CESSHE it

Seml Ha. i Hatlonality and Ragistrstign Mask

1z - L5287 N oo

Nw". FAS shows auy rapiivastion corlificats) Address fAr albdwn o0 fagialta oo corliticela)
Tier oAl Lise gl oFrs (1(,;1 ,-h.-a.».sr.ema A

SRR L F '7’30?
FLIING crop 1ML .n;’upd f S

2, Dwmer

3. For FAL Use Only

4. Unit Idunilic

Sanal kg Altesation

— T £
Uit Maka (TR i
| -

MAFFAME wrrtpn e rretrreret [AE TEEIVBED T BT ] JBOVE) airrar pon rorrarira it X

#leemenpuae |

PROFELLER

Tree ) |

AFPLIRNCE
arulactitar

&, Gonfarmiiy Stalamenl
[ Hindal Agency

I-?\;&\cya m-m and Address 1L, Ceniizaie Ha
| ,{ L& HEGEJ

mﬂ r?H‘ﬁ'”’

3¢ W18 Canscated Mechacic
¥ Feraigh Canilizates Wacnanic
| Caniticaled Repar Siaten |
| Marufagtes ]

(B

0. | eRrity Ihatche repair and/or altaratan mad b3 Lhe wait]s) dea |Ic1'|-5:bwea1.de$cflbs-1D'\I'\-ﬂn’d\‘hr!e:ra'lac"\m!"l‘wrule
have baan mads i BCCOACL R Wik th requaements o Par 43 ol nwu 5. Paderal Aviston Regulatians and that the intormation
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LET-DOWN., - SECURING AIRCRAFT.

(1) Parking Brake -- SET.

(23 Radios, Eleclrical Equipment, Autopilot -- OFF, ﬁ{i?f:ﬁﬁ
(3) Mixture -- IDLE CUT-OFF (pulled full out),

(4} Ignition Switch -- OFF,

13) Master Bwitch -- OFF,

(8] Control Lock -- INSTALL,

(1} Mixture == RICH.
{2} Power -- AS DESIRED.
(4} Carburetor Heat == AS REQUIRED {tc prevent carburetor icing).

BEFORE LANDING,.

{1) Fuel Selector Valve -- BOTH.
(2) Mixture -- RICH.
(3) Carburetor Heat =¢ON (apply full heat before closing throtile).
(4) Alrspeed -~ za% fa'yren [flaps UP). & 5
(5) Wing Flaps == AS DESIRED. ;
(6) Airspeed -- -8 - Hr MEH (flaps DOWN).
5 e80T

BALKED LANDING.

v Throttle == FULL.

} Carburetor Heat -- COLD.
Wing Flaps == 20°.

3}
4] Airspeed -- 85-%FPH, 57 AT3
5) Wing Flaps -- RETRACT (slowly).

NCRMAL LANDING, I
(1] Touchdown -- MAIN WHEELS FIRST.

(2) Landing Roll == LOWER NOSE WHEEL GENTLY.
{3) Braking -~ MINIMUM REQUIRED.

AFTER LANDING.

{1) Wing Flaps -- UP,
{2) Carburetor Heat -~ COLD.

1-6




o e o S B S S . ;
- e TR, L[ PR 51 P it i s e a1 o st AR 1

BEFORE STARTING ENGINE. @ WTAKE-OFF.
(1), Exterior Preflight -- COMPLETE, L TAKE-OFF
EE% Seats, Belts, Shoulder Harnesses -- ADJUST and LOCK, HRRIE ’
3) Fuel Selector Valve -- BOTH. ) ing F --UP
(4) Radios, Autopilot, Eleetrical Equipment -- OFF. [(.135 g;féurigf Heaﬁ = COLD.
(5) Brakes -- TEST and SET. (3] Throttle -- FULL. 5o KTS
{1} Elevator Control -- LIFT NOSE WHEEL {at B8 %tF¥),

18] Climb Speed -- ¥ to g3 8PH, K75
' GE ﬁ

MAXIMUM PERFORMANCE TAKE-CFF. SwerT FIELP

STARTING ENGINE.
; (1) Wing Flaps -- UP,

{1) Mixture -~ RICH, . (2) Carburetor Heat -- COLD.
(2) Carburetor Heat -~ COLD, {3) Brakes -- APPLY,
() Master Switeh -- ON, (4] Throttle == FULL,

(4) Prime -~ AS REQUIRED (2 to 6 strokes; none if engine is warm). (5) Brakes -- RELEASE.
(5] Throttle -~ QPEN 1/8 INCH, (6) Airplane Attitude -- SLIGHTLY TAIL LOW.

2 e {6) Propeller Area -- CLEAR, - ) (7} Climb Speed 1-'~9$ MPH (until all obstacles are cleared),
ﬁf £ (T) Ignition Switch -- START (release when engine starts), . W 5Y mTs
*{8) Oil Pressure -- CHECK,
._’jE'r’?é’:.-N Lroy7T on :
10 RAdigs o ENROUTE CLIMB.

EEFORE TAKE"OFF. (L} Airspeed - gﬁ tﬁgﬁgm F’-T":‘

(1), Parking Brake -- SET, HOTA
g%g _ I-C“‘ffﬂft [é?l;s ?ndum;ft:%\;:"fégii%grd LOCKED, ) Tf a maximum performance climb is necessary, use
£ nirolg =- an ‘ speeds shown in the Maximum Rate-Of-Climb Data
(‘i) Elevator Trim -- TAKE-OFF, chart in Seetion VI
(5) Fuel Selector Valve -- BOTH. ’ '
Eg; Mt':xture == RICH (belaw 3000 ft.). ; ! {2) Throttle -- FULL -
Throttle -- 1700 RPM, i i i pcy 4 2
& TEARNSIOE o O B LR P G S R R L S 13 Mixture FULL RICH 11n1xt?re may be leaned above 3000 feet),’
on either magneto or 50 RPM differential between magnetos). '
b. Carburetor Heat -- CHECK (for RPM drop),
¢, Engine Instruments and Ammeter -- CHECE. “ .
d., Suction Gage -- CHECK. ' ' a wb
[8% Flight Instruments and Radios -- SET, . CRUISE.
(9} Optional Autopilot -- OFF, iGian 70 %
(10) Throttle Friction Lock - ADJUST. e s o BEN o on e AR et
(11) Wing Flaps == UP. . {3) Mixture -- LEAN, '

14 :
1-5
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"Note

Visually check aircraft for general cendition duripgwalk-
around inspection, In cold weather, remove even small
accumulations of frost, ice or snow from wing, tail ang

control surfaces, Also, make sure that control surlaces
contaln no internal accumulations of ice or debris, If -

night flight is planned, check operation of all lights, and y
make sure a flashlight is available,

Remove control wheel lock,

Check ignition switeh OFF.

Turn on master switeh dnd check fuel quantity indicators, then
turn off master switch,

Check fuel selector valve handle on BOTH,

Check baggage door for security, Lock with Key if children are
to occupy child's geat,

o
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Remove rudder gust lock, if installed,
Disconnect lail tie-down.
Check contrel surfaces for freedom of movement and security,

Check aileron for freedom of movement and security,

Disconnect wing tie-down.

Check main wheel tire for proper inflation, g

Before first {light of the day and afler each refueling, use
sampler cup and drain small quantity of fuel from fuel tank sump
quick-drain valve to check for water, sediment, and proper fuel
grade.

Visually check fuel quantity; then check fusl filler cap Secure,

Check oil level. Do nol operate with less than six quarls. Til]
to eight quarts for extended flights,

~ Before first flight of the day and after each refueling, pull out

stradner drain knob for about feur seconds to clear fuel strainer
of possible water and sediment.” Check strainer drain closed,

If water s ohserved, the fuel system may contain additional
water, and further draining of the system al the strainer, fuel
tank sumps, and fuel selector valve drain plug will be necessary.
Check propeller and spinner for nicks and security.

Check landirg light{s) for condition and cleanlinegs,

Check carburetor alr filter for restrictions by dust or other y
foreign matter, g

Check nose wheel strut and tire for proper inflation,
Disconnect tie-down rope. i
Inspect flight instrument static sourpe opening on sidé of
fuselage for stoppage {left sido only),

i

Check main wheel tire for proper inflation,
Belore first flight of the day and after each refueling, tse.
sampler cup and drain small quantity of fuel from fuel tank sump
quick=drain valve to chack for water, sediment, bnd proper fuel
grace,

Visually check fuel quantity, then check fuel filley cap seeure,

Remove pitot tube cover, if installed, and check pliot tube
opening for stoppage, "

Check fuel tank vent opening for stoppage,

Check stall warning vent opening for stoppage.

Disconneet wing tie-down,

Check aileron for freedom of movement and security.

1-3
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OPERATING CHECKLIST

One of the first steps in obtaining the utmost performance, service,
and flying enjoyment from your Cessna is to familiarize voursel! with
your alreraft's equipment, systems, and controls, This can best be done
by reviewing this equipment while sitting in the aircraft, Those items
whose function and operation are not chvious are cavered in Section II.

Section I lists, in Pilot's Checklist form, the steps necessary to op-
erate your alreraft efficiently and safely, It is not a checklist in its true
form as it is considerably longer, but it does cover briefly all of the

(% . poings that you should know for a typical flight, A more convenient plastic

by s@ encloged ehecklist, stowed in the map compartment, s available for
quickly checking that all important procedures have been performed,
Since vigilanee for other traffic is so important in crowded terminal
areas, Il is important that preoccupation with checklists be avoided in
flight, Procedures should be carefully memorized and performed from
memory. Then the checklist should be quickly scanned to ensure that
nothing has been missed.

"7~ “"The flight and operaticnal characteristics of your aircraft are normal
in all respects, There are no "unconventicnal™ characteristics or opera-
tions that need to be mastered, All controls respond in the normal way
wilhin the entire range of operation. All airspeeds mentioned in Sections
I, I and III are indicated airspoeds, Corresponding calibrated airspeed
may be ebtained from the Alrspeed Correction Table in Seetion VI,

i widd  w _
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. PERFORMANCE - SPECIFICATIONS

Skyhawk*
GROSS WEIGHT 2500 foy™" | o
e e
' SPEED: y Kis
“Top Speedat §ea Lavel . « o v v i o i e b e e e B fEe
Crulse, T5% Powerat @000t . . o = 4« v o0 s v v v v a0y, Pl mph 2O
RANGE: ;
Vocrulge, TEB Powerat @000 . L oL oL Do LWl D e s G380 ml
38 Gallons, Na Resarve 4,7 hrs
3 2o
Crutee, T6% Powerat 8000 ft . o o v vov v v wn = b e w e G e e 815 ml
44 Gallons, Mo Resérve 5.9 hra
; gy 1 E O
Meximwm Range at 30,0008t . . . o o . 0 0L e e e s e e ;Dg mi
b 1 /) - 1y
8 C:L-II.ID.TIB, Ko Reazrve hes 102
CMEximum Range 8L 10,0008 . .0 o000 0o e e e e s f BT mi
45 Gallens, Mo Reserve 7.5 hra ”
- : : 17 wan [ 02
BATEOF CLIMBAT EEALEVEL . . . . + . v v o0 s v s oo w0 oon s v 0w o . G450pm
SERVICE CEILING .. . . .. . . T e 13, 100 f
TAKE-OFF: e
T S S . BBS I
. Total Diatancd Over 50-Foot Chatacle . . . . . . o o o v o 0 0 a0 .o . LEBER
LANIENG: Ty
L B N S T T R T . S0n
! .'I_‘nt:{lDistancaO\!_er 50-Foot Qhstaele . . . v vow v e e v e e e LB T
ALL SPEED: . ’ : 0
i r?apsL'p. Power CIf . o v s I P T G v e ) QTS 54-&3_.'5_"’ a
Flaps Down, Power Off ... . . . . ., O S T B e i T 01 ‘,fjh'ﬂ 46 mpl
SCBAGEROR VRO AT P e ianen N RS S s 120 lbs
;7 WING LOADING: Pourded8g Feot . . . o o0 0 0o 0w o v h e B
POWER LOADING: Pountda/HP . o 0 . v 0 0 v v 0 v v s v e s = 4 4 = 4 4 o %5, 3
f. FUEL CAPACITY: Tolal
Blaplarl TRnks oo vl MU EEN SE Sl v L, Az zal, 3YUSABLE
Bt . Opboral Long Range Tarks . o . o . % oo . s . . BE gl
AR CATACITY A RS R RN Saha S . Bals
{ PROPELLER: Fixed Pitch, Diameéler . . . . . .15 ineles
" ENGINE:
& Lycomidng Erging « « o o v 0 v 0 v 000 0 e « Q-320-EID
w0 M rated HP at 2700 BPM LI
160 it F172 Fi12
172 Hyphaws Euyhawk 11 Sryhawk  Eryhaws Il
S EMPTY WEIGHT: {Approximate)  Te0% (ba TG0 b TITE 1he TZ4E 1ba 410 (o8
B4 DSEFUL LOAD: (Approsimate) 2495 |ba 250 lbs 925 Ibs 965 Ibs 30 Lbs

e ,. ' MOTE: Speed performance dita ts shown for the Skyhawk which is one 1o four mph faster

than a stendard equipped Model 172 (without speed lalrings), with the maxdimum

5 difference ocourring at top gpeed. There la a corresponding diff¢rence in range
; while 81l other performance flgures are the same for the Model 172 ae skown for

k the Skyhawk.

«:"*This manual covers up‘e[ation'o{ the Model 172/8kyhawk which s certifica’
as Madel 172M wnder FAA Type Certificate No. 3A12.
operation of the Reims/Cessna F172 Skyhawk which is certificated as Mode!
F172M under French Type Certificate No. 25 and FAA Type Certificate Ho. ASEU.
' GOPYRIGHT 4 10T 3
Cessna Aircrait Company
Wichila, Kansas USA

D1036=1 3=RFC-1000-7 /87
L '
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Welcome to the ranks of Cessna ownerg| ¥ |
b f our Cessna has been design
::;:c.rtheadt ta gllefr;;-n;h; maost In performance, economy, and a:om.furtgri;1 :.lgﬂl]dmi(
FOu W ing it, either f ; d
et £ s g ying ar businegs or pleasure, a pleasant and*

This Owner's Manual has been prepared as a guide ¢
S de to help you gat th ]
::1.51 ;:11:1213 Irl;or: ,\-'tolur Modcldi“m/ﬂcyhawk. It contalns Infor}rrnatfon abiul?;i;?g:
» Operating procedures, and performance; and suggastions for Sta I
and care, We urge you to read It from cover to cover, and tEJ roefer touir! ire:::::

Qur Interest In your [lying pleasure has not ce :
" : h ased with your purchase
World-wide, the Cesgna Dealer Organization backed by the Cgssna Serflrc: gj::.i

ment stands ready to ser i
el 2le y. ve you, The lollowlng services are offered by most Cee

THE CESSNA WARRANTY -- It is des),
ed to
comprehensive coverage possible: o S ‘-H“h i
a, No execlusions
w b, Coverage includes parts and labor
S Available at Cessna Dealers world wide
d.  Best in tha industry
Specific benefits and provisions of the warrant
18 of ¥ plus other impaorta
benefits for you are contained in your Customer Care Progr:.xi l:o:::::t
supplied with your alrcraft. Warranty service fg available to you at
2;1:-' 31-1”‘31"1205 Ce%ﬂnﬂ Dealer throughout-the world upon presentation
your Lustomer Care Card which establish,
R shes your eligibility under

FACTORY i : ' :
s;rvicu. TRAINED PERSOMNEL to provjdel you with courteous expert

FACTORY APPROVED SERVICE EQUIPMEN :
3 ) NT ta 1d
most efficlent and accurate workmanshlp passlble.pmv R

A STOCK OF GENUINE iA SE [
i i UINE CESSKA SERVIC‘E_PARTS on hand when you

TH E.LAIES'I' AUTHORITATIVE INFORMATION FOR SERVICING

EIESS.‘M. AIRPLANES, gince Cessna Dealers have all of the Service

Sennuals and Parts Catalogs, kept eurrent by Bervice Leobters and
rlee News Letters, published by Cessna Aireraft Company.,

We it
‘s "8/5ge nll Cessna owners to use the Cessna Dealer Organization to the fullest
at i

i!;:;Leul""‘".:;é.(f.?:es;un:nEﬁalgid{};ractory[acwmpa.nles your nm.v alrplarie. The Director
: current copy can be chtained fro ]
Make your Directory one of your c - t o ot i
Tl ke ];ealerfoss country flight planning afds: a warm welcor
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1, Clack (Opt. ) n . BT -
2. Adrerall Beglsiration Number . stk P‘;:J“"”'U"'“I"' Tk
3. Flight Instrumont Group Ensibobotenii
45' Shelio. Dugy (O 2%, T m:(rlr - =
+ Marker Beacon Indicator . o

Lights and Switches (Opl. } §§' t‘“l"iﬁfn“-" 19pt-)
5. Alllmeter, Vertical Sposd bt i;:va-t'm i i

Indicator {Opt.) and Tachometer e 5 T
7. Mo, 3 LOC Revarsed Indicaiar 1, Cartaretor Corlrel Knab

L FE e e aa 18, Fuel and 041 Gagen 3. Electrical Swilches

Light (Opt.) 17, Over-Vellage Warning Light 35, Clecuil Breakera
& Mo, 1 LOC Reversed adleales  18) Ammetor 8.

Ligke (Ope. § 19, Dptional Instrument Space 3.
9. Omnl Courge Indicatora (Ont, ) 0. ADF [Cpt. ) 6.
10. ADF Begring Indicalar (Gpt. ) 21, Optional Radio Spacse 30, Instrument and Hadle Dial
11, Magretic Compass 22, Map Compartmant ¢t Bheostals
1%, Hadio Seleciar Switches (Opt,) 23, Wing Flap Poslilon Indicator 44, Master Switch
13, Rear Yiew Mirrar (Opt.) 24, Cigar Lighler 41, Ausiliary Mike and Prone
14, Radios and Transponder (Opl.) 25, Cabin AS Conteel Krabg Jaeicn [Cp2, )
15, Autopilot Control Unil (Opt.) 26, Wing Flap Swlich 2. Primer

Figure 2-1,
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Section Il

|

DESCRIPTION AND OPERATING DETAILS

The following paragraphs describe the systems and equipment whose
function and operation is not ochvioug when sitting in the aircraft, Thig
section also covers in somewhat greater detail some of the ltems listed
in Checklist form in Section I that require further explanation,

FUEL SYSTEM. |

Fuel (s supplied to the engine from two tanks, one in each wing.
With the fuel selector valve on BOTH, the total usable fuel for all flight
conditions is 38 gallons for the standard tanks,

Fuel from each wing tank flows by gravity to a selectar valve, De-
pending upon the sefting of the selector valve, fuel from the left, right,
or both tanks [lows through a fuel strainer and carburetor to the engine
induction system.

The fuel selector valve should be in the BOTH position for take-off,
climb, landing, and maneuvers that involve prolonged slips or skids.
Operation from either LEFT or RIGHT tank is reserved for cruising
flight,

NOTE
With low fuel (1/6th tank or less), a prolonged steep de-
scent 55;%& or more) with partial power, full flaps,
and 3 or greater should be avoided due to the pos-
sibility of the fuel tank cutlets being uncovered, causing
temporary fuel starvation, If starvation ocecurs, leveling
the nose should restore power within 20 seconds,

NOTE

When the fuel selector valve handle is in the BOTH po-
sition in eruising flight, unequal fuel flow from each



FUEL SYSTEM

LEFT FUEL TANK

SCHEMATIC

RIGHT FUEL TANK

SELECTOR [
VALVE |

TO ERSURE MAXIMUM FUEL CARACITY
| WHEH REFUELING, FLACE T"E[.rl'LrEL
SELECTON ¥ALYE I8 EITHER

©R RIGHT POSITICN TO PREVENT
CROB5 FEED NG,

FUERL
ENE?NB STRAINER
PRIMER j
CODE
FUEL SUPFLY ;
E VENT _,,.-""'g::{U
= THROTTLE
- MECHANICAL CARBURETOR
7T LINKAGE ——— ,_AE[]
B ~-1
MIXTURE
%’ CONTROL
ENGINE HKROB
Figure 2-2,

2-2

®

tank may occur ¥ the wings are not malntained exactly
level. Resulting wing heaviness can be alleviated
gradually by turning the selector valve handle to the
tank in the "heavy" wing.

NOTE

It is not practical to measure the time required to con-

sume all of the fuel in one tank, and, afier switching

to the opposite tank, expect an equal duration from the

remaining fuel, The airspace in both fuel tanks is in-

terconnected by a vent line (figure 2-2) and, therefore,

some sloshing of fuel between tanks ean be expected

when the tanks are nearly full and the wings are not level.
For fuel system servicing informétion, refer to Servicing Require-
ments on the inside back eover,

FUEL TANK SUMP QUICK-DRAIN VALVES,

Each fuel tank sump is equipped with a fuel quick=drain valve to facili-
tate draining and/or examination of fuel far eontamination and grade. The
valve extends through the lower surface of the wing just outboard of the
cabin door. A sampler cup stored in the aircraft is used to examine the
fuel, Insert the probe in the sampler cup into the center of the quick-drain
valve and push. Fuel will drain from the tank sump info the sampler cup
until pressure on the valve is released,

LONG RANGE FUEL TANKS.

Special wings with long range fuel tanks are available to replace the
standard wings and fuel tanks for greater endurance and range. When
these tanks are installed, the total usable fuel for all flight conditions is
48 gallons,

ELECTRICAL SYSTEM.

Electrical energy is supplied by a 1d-yvolt, direct-current system
powerad by an engine-driven alternator (see figure 2-3), A 12- volt bat-
tery is located on the left-hard forward portion of the firewall, Power is
supplied te all electrical circuits through a spllt bus bar, one side con-

2-3
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Figure 2-3.

satftaining electronic systems and the other side having general electrical

aystems, Both sides of the bus are on at all times except when either an
external power source is connected or the lgnition;"starter switch is turned
on; then a power contactor is automatically activated to open the circuit to
the electronic bus. Isolating the electronic circuits in this manner pre-
vents harmful transient voltages from damaging the transistors in the
electronic equipment,

)

MASTER SWITCH.

| P“The master switch is a split-rocker type switch labeled MASTER,
and is ON in the up position and OFF in the down position, The right haif
of the switch, labeled BAT, conlrols all electrical power to the aireraft,
The ieft half, labeled ALT contrals the alternator,

Normally, both sides of the master switch should be used simulta-
neously; however, the BAT side of the switch could be turned ON sepa-
rately to check equipment while on the ground, The ALT side of the
switch, when placed in the OFF position, removes the alternator from

‘ Athe electrical system, With this switeh in the OFF position, the entire

electrical load is placed on the battery, Continued operation with the
alternator switch in the OFF position will reduce battery power low
enough Lo open the battery contactor, remove power from the alternator
field, and prevent alternator restart,

AMMETER,

The ammeter indicates the flow of current, in amperes, from the
alternator to the battery or from the battery to the aircrait electrical
system, When the engine is operating and the master switch is ON,
the ammeter indicates the charging rate applied to the battery, In the
event the alternator is not functioning or the electrical load exceeds the
cutput of the alternalor, the ammeter indicates the discharge rate of the
battery.

OWER-VOLTAGE SENSOR AND WARNING LIGHT.

The aircraft iz equipped with an automatic over-voltage protection
system consisting of an over-veltage senser behind the instrument panel
and a red warning light, labeled HIGH VOLTAGE, under the oil tempera-
ture and pressure gages.,

In the event an over-voltage condition oceurs, the over-vollage sen-
sor automatically removes alternator field current and shuts down the
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alternator. The red warning light will then turn on, indicating to the ﬁa/
pilot that the alternator is not operating and the aircraift battery is supply-

ing all electrical power,

The over-voltage sensor may be reset by turning the master switch
off and back on again. If the warning light does not illuminate, normal
alternator charging has resumed; however, if the light does illuminate
again, a malfunction has occurred, and the flight ghould be terminated

as 8000 as practical.

The over-voltage warning light may be tested by momentarily turning
off the ALT portion of the master switch and leaving the BAT portion

turned on.
CIRCUIT BREAKERS AND FUSES.

The majority of electrical circults in the aircraft are protected by
"push-to=-reset" circujt breakers mounted on the instrument panel. Ex-
ceptions to this are the optional clock and flight hour recurdcr circuits,
and the battery contactor closing {external W}uch have fusue
mounted adjacent to the battery, Also, th mgar ig ter ig protected by a
manually reset type circuit breaker mounte ectlyen-the back of the
lighter behind the instrument panel.

When more than one radio is installed, the radio transmitter relay
(which is a part of the radic installation) is protected by the navigation
lights circuit breaker labeled NAV LT. It isimportant to remember
that any malfunction in the navigation lights system which causes the cir-
cuit breaker to open will de-activate both the navigation lights and the
transmitter relay, In this event, the navigation light switch should be
turned off to isolate the circuit; then reset the circuit breaker to re-
activate the transmitter relay and permit its usage, Do not turn on the
navigation lights switch until the malfum:ti?n has been corrected.

LIGHTING EQUIPMENT.
EXTERIOR LIGHTING.
Conventional navigation lights are located on the wing tips and top of

the rudder, Optional lighting includes a single landing light or dual
landing/taxi lights in the cowl nose eap, a flashing beacon on the top of

—the vertical fin, a strobe light on each wing tip, and two courtesy lights,
one under each wing, just cutboard of the cabin doar. The courtesy lights
are controlled by the dome light switeh located on the overhead console.
All other exterior lights are controlled by rocker type switches located
on the left switch and control panel. The switches are ON in the up posi-
tion and OFF in the down position.

The flashing beacon should not be used when {lying through clouds or
overcast; the flashing light reflected from water droplets or particles in
the atmosphere, particularly at night, can produce vertigo and loss of
orienlation,

The two high intensity strobe lights will enhance anti-collision pro-
tectlon. However, the lights should be turned off when taxiing in the
vieinity of other aireraft, or during flight through clouds, fog or haze,

INTERICR LIGHTING,

IHumination of the Instrument panel is provided by red flood lighting
in the forward portion of the overhead console, The magnetic compass
and radic equipment have integral lighting, A dual rheostat conlrel on the
left switch and control panel operates these lghts. The tnner knob, la-
beled PANEL, operates the instrument panel and compass lighting, The
outer knob, labeled RADIO, controls all radio lighting.

A cabin dome light 1s located in the overhead console, and is operated
by a switch adjacent to the light. To turn the light on, move the switch to
the right, This will also operate the optional courtesy lights,

An oplional map light may be mounted on the bottom of the pilot's
control wheel., The light illuminates the lower portion of the cabin, just
forward of the pilot, and is helpful when checking maps and other flight
data during night operations, To operate the light, first turn on the NAV
LT switch, then adjust the map lght's intensity with the disk type rheostat
control located on the bottom of the control wheel.

A doorpost map lighl is also offered as eptional equipment, and is
located at the lop of the left forward doorpost. The light contains both

‘ i ,;‘ red and white bulbs, and may be positioned to illuminate any area de-

sired by the pilol. A switch on the left forward doorpost is labeled RED,
OFF, and WHITE. Placing the switch in the top position will provide a
red light. Inthe bottom position, standard white lighting is provided,
The center position is OFF,
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WING FLAP SYSTEM.

The wing flaps are electrically operated by a flap motor located in
the right wing, Flap position is controlled by a switch, labeled WING
FLAPS on the lower center portion of the instrument panel, Flap posi-
Hon is shown by an indicator on the lower right portion of the instrument
panel below the right control wheel position.

To extend the wing flaps, the [lap switch must be depressed and held
in the DOWN paosition until the desired degree of extension i3 reached,
Releasing the switch allows it to return to the center off position, Normal
full flap extension in flight will require approximately & seconds, After
the flaps reach naximum extension or retraction, limit switches will
automatically shut off the flap motor.

To retract the flaps, place the flap switch in the UP position. The
switch will remain in the UP pasition without manual assistance due to an
over-center design of the switch, Full flap retraction in flight requires
approximately 7 seconds, More gradual {lap retraction can be accom-
plished by intermittent operation of the flap switeh to the UP position,
After full retraction, the switch is normally returned to the center off
position,

CABIN HEATING, VENTILATING AND
DEFROSTING SYSTEM.'

For cabin ventilation, pull the CABIN AIR knob out. To raise the air
temperature, pull the CABIN HT knob out approximately 1/4" to 1/2" far
& small amount of cabin heat, Additional heat is available by pulling the
knob out farther; maximum heat is available with the CABIN HT knob
pulled out and the CABIN AIR knob pushed full in, When no heat is desired
In the cabin, the CABIN HT knob is pushed fuil in.

Front cabin heat and ventilating air is supplied by outlet holes spaced
across a cabin manifeld just forward of the pilot's and copilot's feet,
Rear cabin heat and air is supplied by two ducts from the manifold, cne
extending down each side of the cabin lo an outlet at the front door post at
foor level, Windshield defrost air is also supplied by a duct leading from
the cabin manifeld, Two knobs control sliding valves in the defroster cut-
let and permit regulation of defroster airflow.

Al A L

B TR T R P P ol

wl Separale adjustable ventilators supply additional air; cne near each

upper corner of the windshield supplies air for the pilot and copilot, and
bwo optional ventilators in the rear cabin ceiling supply air to the rear
seal passengers.

SHOULDER HARNESSES.

Shoulder harnesses are provided as standard equipment for the pilot
and front seat passenger, and as optional equipment for the rear seat
pacssengers, Seat belts are standard equipment for all passengers.

Each standard front seal harness is attached to a rear door post just
abave window line and is stowed behind a stowage sheath mounted above
each cabin door. The optional rear seat shoulder harnesses are attached
just behind the lower corners of the aft side windows. Each harness is
stowed behind a stowage sheath located above the aft side window,

To use a standard front or optional rear seat shoulder harness, fasten

‘ %d adjust the seat belt first. Remove the harness from the stowed posi-

tion, and lengthen as required by pulling on the end of the harness and the
narrow release strap. Snap the harness metal stud firmly into the retain-
ing slot adjacent to the seat belt buckle. Then adjust to length by pulling
down on the free end of the harness, A properly adjusted harness will
permit the occupant to lean forward enough to sit completely erect but is
tight enough to prevent excessive forward movement and contact with ab-
jects during sudden deceleration, Also, the pilot will want the freedom to
reach all controls easily.

Releasing and removing the shoulder harness is accomplished by
pulling upward on the narrow release strap and removing the harness
slud from the slot in the seat belt buckle, Inan emergency, the shoulder
harness may be removed by releasing the seat belt first and pulling the
harness over the head by pulling up on the release strap,

. INTEGRATED SEAT BELT/SHOULDER HARNESSES
@ VITH INERTIA REEL

Uptional integratod seat belt/shoulder harnesses with inertia reels are
avaliable for the pilot and front seal passenper. The seat belt/shaulder

harnesses extend from inertia reels located in the cabin ceiling to attach
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points on the wwoard side of the two front seats. A separate seat belt ha_liw
and buckle is located on the outboard side of the seats. Inertia reels allow
complete freedom of body movement, However, in the event of a sudden
deceleration, they will lock up automatically to protect the occupants,

NCTE

The inertia reels are located for maximum shoulder har-
ness comfort and safe retention of the seat occupants,
This location requires that the shoulder harnesses cross
near the top so that the right hand inertia reel serves the
pilot and the left hand reel serves the front passenger,
When fastening the harness, check to ensure the proper
harness is belng vsed.

Ta uge the seat belt/shoulder harness, adjust the metal buckle half
on the harness up far enough to allow it to be drawn across the lap of the
secupant and be fastened into the outboard seat belt buckle, Adjust seat
belt tension by pulling up on the shoulder harness. To remaove the seat
belt/shoulder harness, release the seat belt buckle and allow the inertia @
rael to draw the harness to the inboard side of the seat.

STARTING ENGINE.

During engine starting, open the throttle approximately 1/8 inch, In
warm temperatures, one or two strokes of the primer should be sufficient,
In cold weather, up to six strokes of the primer may be necessary. If
the engine is warm, no priming will be reguired, In extremely cold tem-
peratures, it may be necessary to continue priming while cranking the
engine,

it
Weak intermittent firing followed by puffs of black smoke from the
exhaust stack indicates overpriming or flooding. Excess fuel can be
cleared from the combustion chambers by the following procedure; Set
the mixture control full lean and the throttle full open; then erank the
engine through several revolutions with the starter, Repeat the start-
ing procedure without any additional priming,

If the englne is underprimed (most likely in cold weather with a cold
engine) it will not fire at all, and additional priming will be necessary.
Az soon as the eylinders begin to fire, open the thraotile slightly to keep
it running.
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NOTE

Strong quarterinsg tail winds require caution,
Avoid sudden barsts of the thrattle and sharp
braking when the alrplane is in this attitude,
Use the steerable nose wheel and rudder Lo
maintaln direction,

Flgpure 2-4,
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After starting, if the oil gage does not begin to show pressure within @

30 seconds in the summertime and about twice that long in very cold
weather, sfop engine and investigate, Lack of oil pressure can cause
serious engine damage. After starting, avoid the use of carburetor
heat unless icing conditions prevail,

NOTE

Additional details for cold weathes starting and aperation
may be found under Cold Weather Operation in this section.

TAXIING,

When taxiing, it is important that speed and use of brakes be held tg
a minimum and that all controls be utilized (see Taxiing Diagram, figure
2-4) to maintain directional control and balance,

The carburetor heat control knob should be pushed full in during all
ground operations unless heat is absolutely necessary, When the knob is
pulled out to the heat position, alr entering the engine is not filtercd.

Taxiing over loose gravel or einders should be done at low engine
speed to avold abrasion and stene damage to the propeller tips,

BEFORE TAKE-OFF,
WARM-UP.

If the engine accelerates smoothly, the aireraft is ready for take-off.

3ince the engine s closely cowled for efficient in-flight engire cooling,
yrecautions should be taken to avoid overheating during prolonged engine
speration on the ground, Alse, long periods of idling may cause [ouled
ipark plugs.

AAGNETO CHECK.

The magneto check should be made at 1700 RPM as follows, Mave
gnition switch flrst to R position and nete RPM. Next mave swilch back
o BOTH to clear the other set of plugs. Then move switch to the L posi-
fon, note RPM and return the switch to the BOTH position. RPM drop
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w# ghould not exceed 125 RPM on either magneto or show greater than 50

RRPM differential between magnetos, If there is a doubt concerning opera-
tion of the ignition system, RPM checks at higher engine speeds will usu-
ally confirm whether & deficiency exists,

An absence of RPM drop may be an indication of faulty grounding of
one side of the {gnition system or should be cause for susplcion that the
magneto timing is set in advance of the setting specified,

ALTERNATOR CHECK.

Prior to flights where verification of proper alternator and voltage
regulator operation is essential (such as night or instrument flights), a
positive verification can be made by loadillg_ghe electrical system momen-
tarily (3 to & sceonds) with the optional landing light (if 8o equipped), or
by aperating the wing flaps during the engine runup {1700 RFPM)., The am-
meter will remain within a needle width of zero if the alternator and vol-
tage regulalor are operating properly.

TAKE-OFF.
POWER CHECK.

It is important to check full-throttle engine operation early In the
take-off run.  Any signs of rough engine operation or sluggish engine
acceleralion is good cause for discontinuing the take-off, If this CCCULS,
vou are justified in making a thorough full -throttle, static runup before
another take-off is attempted. The engine should run smoothly and turn
approximately 2270 to 2370 RPM with carburetor heat off and mixture full
rich.

NOTE

Carburetor heat should not be used during take-off
unless it is absolutely necessary for abtaining smooth
engine acceleration,

Full-throttle runups over loose gravel arae especially harmful to pro-
peller tips, When take-ofis must be made over a gravel surface, it is
very important that the throttle be advanced slowly, This allows the air-
plane to start rolling before high RPM is developed, and the gravel will
be blawn back of the propeller rather than pulled into i, When unavoid-
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able small ae.us appear in the propeller blades, they should be immedi- @
ately corrected as described in Section V under propeller care,

Prior to take-off from fields above 3000 feet elevation, the mixture
should be leaned to give maximum RPM in a full=throttle, static runup.

After full throttle is applied, adjust the throttle friction lock clock-
wise to prevent the throttle from ereeping back from a maximum power
position, Similar friction lock adjustments should be made as required in
other flight conditions to maintain a fixed throttle setting,

WING FLAP SETTINGS.

Normal and obstacle clearance take-offs are performed with wing
flape up. The use of 10° flaps will shorten the ground run approximately
10%, but this advantage is lost In the climb to a 50-foot obstacle. There-
fore, the use of 10° flaps is reserved for minimum ground runs or for
take-off from soft or rough fields, If 10° of flaps are used for minimum
ground runs, it is preferable to leave them extended rather than retract
them in the climb to the obstacle, In this case, use an obstacle elearance e
speed ufﬁjﬁ. As soon as the obstacle is cleared, the faps may be
retracted as the aircraft accelerates to the normal flaps-up climb speed

of 88 to 90 MPH, K 735
T TE

During a high altitude take-off in hot weather where climb would he
marginal with 10° flaps, it is recommended that the flaps not be used for
take-off, Flap settings greater than 10° are not recommended at any
time for take-off,

PERFORMANCE CHARTS.

Consult the Take-Off Data chart in Section VI for take-off distances
under various gross weight, altitude, headwind, temperature, and run-
way surface conditions,

CROSSWIND TAKE-OFFS.

Take-offs into strong crosswinds normally are performed with the

minimum flap setting necessary for the field length to minimize the .',- J

drift angle immediately after take-off. The aireraft is accelerated to a
speed slightly higher than normal, then pulled off ahryptly to prevent
possible settling back to the runway while drifting, When clear of the
ground, make a coordinated turn into the wind to correct for drift.
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-~ENROUTE CLIMB,

CLIME DATA.

For detailed data, refer to the Maximum Rate-Qf-Climb Data chart
in Seclicn VI,

CLIMB SPEEDS.

Normal elimbs are performed at 78% to gcg ﬁ!-él’swiﬂ'l flapa up and full
throtrle for best engine cooling, The mixture should be full rich below
3000 feet and may be leaned above 3000 feet for smoother engine opera-
tion or to obtain maximum RPM for maximu@g@erformance climb, The
maximum rate-of-climb speeds range frﬂ?ﬁ =MPH at sea level to 4670

K'TZMPH at 10,000 feet. If an enroute abstruction dictates the use of a steep

climb angle, climb at #5=MPH with {laps retracted,
b A 7S

NOTE

Steep climbs at low speeds should be of short duration
to improve engine cooling,

CRUISE.

Normal cruising is done at power settings up to 76% power, The en-
gine RPM and corresponding fuel cansumption for various altitudes can he
determined by using your Cessna Power Computer or the Operational Data
in Section VI,

The Operational Data in Section VI shows the increased range and im-
proved fuel economy that is obtainable when operating at lower power set-
tings and higher altitudes. The use of lower power settings and the selec-
tion of eruise altitude on the basis of the most favorable wind condilions
are significant factors that should be considered on every trip to reduce
fuel consumption.

The Cruise Performance table on the following page shows the true
airspeed and miles per gallon during cruise for various altitudes and
percent powers, This table should be used as a guide, along with the
avajiable winds alefl information, to determine the most favorable altitude
and power setting for a given trip,
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To achieve the lean mixture fuel consumption figures shown in Section
VI, the mixture should be leaned as follows:

(1} Pull the mixture coniral out until engine RPM peaks and begins
to fall off,
(2) Enrichen slightly back to peak RPM,

For best fuel economy at 75% power ar less, operate at the leanest
mixture that results in smooth engine operation or at 50 RPM on the lean
side of the peak RPM, whichever oecurs first, This will resull in approxi-
mately 5% greater range than shown in this manual,

Carburetor ice, as evidenced by an unexplained drop in RPM, can be
removed by applieation of full carburetor heat, Upon regaining the origi-
nal RPM (with heat off), use the minimum amount of heat {by trial and
error} to prevent ice from forming. Since the heated air causes a richer
mixture, readjust the mixture setting when carburetor heat fs to be used
continuously in cruise flight,

The use of full carburetar heat is recommended during {light in heavy
rain to avoid the possibility of engine stoppage due to excessive water in-
gestion or carburetor ice. The mixture setting should be readjusted for
smoothest operation,

In extremely heavy raln, the use of partial carbureior heat {control
approximately 2/3 out}, and part throttle (closed at least one inch), may
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wi#be necessary to retain adequate power, Power changes should be made
cautiously followed by prompt adjustment of the mixture for smoathest
operation,

STALLS.

The stall characteristics are conventional and aural warning tg pro-
vided by 2 stall warning horn which sounds between § and 10 b{%ﬁbove
the stall in all configurations, o=

Power-off stall speeds at maximum gross weight and aft ¢. g, posi-
tion are presented on page 6-2 as calibrated airspeeds since Indicated
airspeeds are unreliable near the stall.

SPINS.

Intentional spins arve approved in this alveraft in the Utility Category
only, Although this aireraft is inherently resistant to spins, the follow-
ing techniques may be used to perform intentlonal spins for training or
practice, To obtain a clean entry, decelerate the alrcraft at a faster rate
than is used for stalls. Then, just as the stall occurs, apply full up ele-
vator, full rudder in the desired spin direction, and momentarily use ful]
engine power. As the aireraft begins to spin, reduce the power to idle
and maintain full pro-spin elevator and rudder deflections. The applica-
tion of ailerons in the direction of the desired spin may also help obtain
a clean entry,

During extended spins of two {o three turns or more, the spin will
tend to change into a spiral, particularly to the right. This will be ac-
vompanicd by an increase in airspeed and gravity loads on the aircraft,
II this voeurs, recovery should be accomplished quickly by leveling the
wings and recovering from the resulting dive,

To recover from an intentional or tnadvertent spln, use the following
procedure:;
L

{1} Retard throttle to idle position,

(2 Apply full rudder opposite to the direction of rotation,

(3] After one-fourth turn, move the control wheel forward of neutral
in & brisk motion.
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[4) As tne rotation stops, neutralize the rudder, and make a Smnoth&’
recovery from the resulting dive,

Intentional spins with flaps extended are prohibited,

LANDINGS.

Normal landings are made power-off with any flap setting desired,
Steep slips should be avoided with flap settings greater than 20° dye to
a slight tendeney for the elevator to oseillate under certain combinations
of airspeed, sideslip angle, and center of gravity loadings,

NOTE

Carburetor heat should be applied prior to any signi-
ficant reduction or closing of the throttle.

NORMAL LANDING. é

Landings should be made on the main wheels first to reduce the land-
ing speed and subsequent need for braking in the landing roll. The nose
wheel is lowered to the runway gently after the speed has diminshed to
avoid uinnecessary nose gear loads, This procedure is especially im-
portant in rough or soft field landings,

SHORT FIELD LANDING.

Bl For short field landings, make a power-off approach at approximately
70 MPH indicated airspeed with 40° of flaps. Touchdown should be made
on the main wheels first, Immediately after touchdown, lower the nose
gear to the ground and apply heavy braking as required. For maximum
brake effectivensas after all three wheels are on the ground, retract the
flaps, hold full nose up elevator and apply maximum possible brake
pressure without sliding the tires,

CROSSWIND LANDING,

When landing in a strong crosswind, use the minimum flap setting Q*‘

required for the field length, If flap settings greater than 20° are used in
sideslips with full rudder deflection, some elevator oscillation may be

felt at nermal approach speeds. However, this does not affect control of
the aircraft. Although the crab or combination method of drift correctinn

2-18

i

R e T i L RN e g T EERE T = )

='may be used, the wing-low method gives the best control, After touch-
down, hold & straight course with the stesrable nose wheel and o¢casional
braking if necessary,

The maximum allowable crosswind velocity is dependent upon pilot
capability rather than aircraft limitations, With average pilot technigue,
direct erosswinds of 15 knots can be handled with safety,

BALKED LANDING,

In a balked landing {go-around) elimb, reduce the wing flap setting to
20° imrmediately after full power is applied, If the flaps were extended to
40°, the reduction to 20° may ke approximated by placing the flap switch
inthe UR position for two seconds and then returning the switeh ta neutral,
If abstacles must be cleared during the go-around climb, leave the wing
flaps in the 10° to 20 range and maintain a elimb speed of 65 to 75 MPH
until the obstacles are cleared, Above 3000 feet, lean the mixture to ob-
tain maximum RPM. After clearing any obstacles, the flaps may be re-
tracted as the aircraft accelerates to the normal flaps-up climb speed of

Wﬁso to 80 MPH,

COLD WEATHER OPERATION.
STARTING

Prior to starting on a cold morning, it is advisable to pull the pro-
peller through several times by hand to "break loose' or "limber" the
oil, thus censerving hattery energy,

NOTE
When pulling the propeller through by hand, treat it as if

the fgnition switch is turned on, A loose or broken ground
wire on either magneto could eause the engine to fire,

In extremely cold (0®F and lower) weather, the use of an external pre-
heater and an external POWEr sgurce are recommended whenever possible
tc obtain positive slarting and to reduce wear and abuse to the engine and

v} electrical system. Pre-heat will thaw the oil trapped in the ofl cooler,
which probably will be congealed prior lo starting in extremely cold tem-
peratures, When using an external power source, the position of the
master switch is important, Refer to Section VIT under Ground Service
Plug Receptacle for operating details,
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NOISE ABATEMENT, 5

Increased emphasis on improving the qualily of cur enviranment re-
quires renewed effort on the part of all pilots to minimize the aflect of air-
crait noise on the public,

We, as pilots, can demonstrate our concern for eavironmental im -
provement, by application of the following supgested procedures, and
thereby tend to build public support for aviation:

(1) Pilots operating aireraft under VFR over ouldoor assemblies
of persons, recreational and park areas, and other noise-sensitive
areas should make every effort to fly not less than 2, 000 feet above
the surface, weather permitting, even though flight at a lower level
may be consistent with the provisions of government regulations.
{2) During departure from or approach Lo an alrport, climb after
take-off and descent for landing should be made so as to avold pra-
longed flight at low altitude near nolse-sensitive areas.

NOTE e

The above recommended procedures do not apply where they
would conflict with Air Traffic Contreol clearances or instruc-
tions, or where, in the pilot's judgement, an altitude of loss
than 2, 000 feet is necessary for him to adequately exercise
his duty to see and avoid other aireraft,
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EMERGENCY PROCEDURES

Emergencies caused by aireraft or engine malfunctions are extreme=
Iy rare if proper pre=flight inspections and maintenance are practiced.
Enroute weather emergencles can be minimized or eliminated by careful
flight planning and good judgement when unexpected weather is encountered,
However, should an emergency arise the basic guidelines described in this
section should be considered and applied as necessary to correet the prob=

lem,

<%"1NGINE FAILURE,
ENGINE FAILURE AFTER TAKE-OFF.

Prompt lowering of the nose to maintain alrspeed and establish a glide
attitude is the first response to an engine failure after take-off, In most
cases, the landing should be planned straight ahead with only small changes
in direction to avoid chstructions.  Altitude and airspeed are seldom suffi-
cient to execute 4 180° gliding turn fecessary to return to the runway, The
following procedures assume that adequale time exists to secure the fuel
and ignition systems prior to touchdown.

(1) Airspeed ——%'?-}v’é—ﬁl?f-{flaps Up),
¢/ MR (flaps DOWN),
(2) Mixture -- IDLE CUT-OFF,
{3) Fuel Selector Valve -= OFF,
(4} Ignition Switeh -- OFF,
15} Wing Flaps -- AS REQUIRED 1407 recommended).
(6} Master Switch -- OFF.

g

Q' 'Jmems FAILURE DURING FLIGHT,

While gliding toward a suilable landing area, an effort should be made
toddentify the cause of the failure, If time permits, and an engine restart
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is feasible, proceed as follows:

TS
{1} Alrspeed -- @@H
(2) Carburetor Heat -- ON.
(3] Fuel Selector Valve -- BOTH.
(4) Mixture == RICH.
{5) Ienition Switeh -- BOTH (or START if propeller is not windmilling)
{8) Primer -- IN and LOCKED,

If the engine cannot be restarted, a foreed landing without power must be
executed, A recommended procedure for this is given in the following

paragraph,

FORCED LANDINGS.
EMERGENCY LANDING WITHOUT ENGINE POWER,

If all attempta to restart the engine fail and a forced landing is im:ni-e

nent, select a suitable flield and prepare for the landing as follows:
G& KTE
(1) Airspeed -- T6-MRH (flaps UP).
G/ FO-MPH (flaps DOWN),

(2) Mixture == IDLE CUT=-OFF,

(3) Fuel Selector Valve -- OFF.

(4) Ignition Switch -- OFF.

(8] Wing Flaps == AS REQUIRED (40" recommended).
6) Master Switeh -- OFF.
T) Doorsg == UNLATCH PRIOR TO TOUCHDOWN.
8) Touchdown -- SLIGHTLY TAIL LOW.
9) Brakes == APPLY HEAVILY.

PRECAUTIOMNARY LANDING WITH ENGINE POWER.
Before attempting an "off airport' landing, one should drag the land-

ing area at a safe but low altitude to inspect the terrain for obgtructions
and surface conditions, proceeding as follows:

&l KT8 .
(1) Drag over selected field with flaps 207 and F-3 alrspeed, Qu‘

noting the preferred area for touchdown for the next landing approach.
Then retract flaps upon reaching a safe altitude and airspeed,

(2} Radio, Electrical Switches -~ OFF.

(3) Wing Flaps -- 40° {on final approach},
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it (4} Alrspeed -- Fo-3PH-

{5) Master Switch == OFF,

(6} Doors -- UNLATCH PRIOR TO TOUCHDOWN.
(T} Touchdown -- SLIGHTLY TAIL LOW,

(8] Ignition Switch -- OFF,

{9) Brakes -- APPLY HEAVILY.

DITCHING.

Prepare for ditching by securing or jettisoning hea
; g by i vy objects located
‘Lai::;z; ba:gg:;ge artc:-tl, and collect folded coats or cushions for protection of
ceupant's tace at touchdown. Transmit Mayday message on 121, 6 M
giving location and intentions, ! i

(I.} Plan approach into wind if winds are high and seas are heavy
With heavy swells and light wind, land parallel to sweils, '
i2] Approach with flaps 40° and suificient power for a 300 ft / min
rate of descent at-¥6-MPH </ /0T L
(3] Unlateh the cabin doors,

@ {(4) Maintain a continuous descent until touchdown in [evel attitude,

Avoid a landing flare because of difficulty in judging aircraft height
over a water surface,

1 5) }.:ince fotde_d coal or cushion in front of face at time of touchdown,
i3] ’hv&cu.ato aircralt through cabin doors, It necessary, open win-
dow to flood cabin compartment for equalizing pressure so that door
can be apened.

(7} Inflate life vests and raft (if available) after evacuation of cabin,
T‘Ilm i.ircz';u‘t cannot be depended on for flotation for more than a few
minutes,

FIRES.
ENGINE FIRE DURING START ON GROUND,

Improper sta._rting procedures during a difficult cold weather start
Ic:mrcause a backfire which could ignite fuel that has accumulated in the
intake duct, In this event, proceed as {ollows:

{1} Continue ecranking in an attempt to get a start which would suck
the {lames and accumulated fuel through the carburetor and into the
engine,

(2} If the start is successful, run the engine at 1700 RPM for a fow
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minutes before shutting it down to inspect the damage, e
{3) I engine start is unsuccessful, continue cranking for two or

three minutes with throttle full open while ground attendants obtain

fire extinguishers,

{4) When ready to extinguish fire, discontinue cranking and turn off
master switeh, ignition switch, and fuel selector valve,

{5) Smother flames with fire extinguisher, seat cushion, wool blanket,
or leose dirt, I practical, try to remove carburetor air filter if it is
ablaze,

(8] Make a thorough inspection of fire damage, and repair or replace '
damaged components before conducting another flight,

ENGINE FIRE IN FLIGHT,

Although engine fires are extremely rare in flight, the following steps
should be taken if one is encountered:

(1) Mixture -~ IDLE CUT-QOFF,

(2] Fuel Selector Valve -- OFF,

{3) Master Switch == OFF,

(4} Cabin Heat and Air -- OFF (except overhead vents).

{5) Alrspeed -- 120 MPH. If fire is not extinguished, increase
glide speed to find an airspeed which will provide an incombustible
mixture,

Execute a forced landing as outlined in preceding paragraphs.
ELECTRICAL FIRE IN FLIGHT.

The initial indicaticn of an electrical fire is usually the odor of burn-
ing insulation. The following procedure should then be used:

(1) Master Switch == OFF,

2) All Radic/Electrical Switches -- OFF,

(3) Vents/Cabin Air/Heat -- CLOSED.

(4) Fire Extinguisher -- ACTIVATE (if available),

If fire appears out and electrical power is necessary for continuanee
of flight:

{5 Master Swilch -~ ON, I
[6) Circuit Breakers -- CHECK for faulty circuit, do not reset.

{7} Radio/Electrical Switches -- ON one at a {ime, with delay afler

each until short cireult is localized,
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W {8)  Vents/Cabin Air/Heat -- OPEN when it is ascertained that fire

is completely extinguished,

DISORIENTATION IN CLOUDS.

In the event of & vacuum system failure during flight in marginal
weather, the directional gyro and gyro horizon will be disabled, and the
pilot will have to rely on the turn coordinater or the turn and bank indi-
cator if he inadvertently flies into clouds. The following instructions
assume Lhat only the electrically-powered turn coordinator ar the turn
and bank indicator is operative, and that the pilot is fot completely pro-
ficient in partial panel instrument flying,

EXECUTING A 180° TURN IN CLOUDS.

Upon entering the clouds, an immediate plan should be made ta turn
back as follows:

‘ @ (1} Note the time of the minute hand and observe the position of the

sweep second hand on the clock,

(2} When the sweep second hand indicates the nearest half-minute,
initiate a standard rate left turn, holding the turn coordinator aym-
bolic aireraft wing opposite the lower left index mark for 60 seconds,
Then roll back to level flight by leveling the miniature aircraft,

[3) Check accuracy of the turn by abserving the compass heading
which should be the recipracal of the original heading.

(M} Il necessary, adjust heading primarily with skidding motions
rather than rolling moticns so that the compass will read more
accurately,

(5] Maintain altitude and airspeed by cautious application of elevator
control,  Avoid overcontrolling by keeping the hands off the control
wheel and steering only with rudder,

EMERGENCY LET-DOWNS THROUGH CLOUDS,

[ possible, obtain radio clearance for an emergency descent through

clouds. To guard against a spiral dive, choose an easterly or westerly

eading to minimize compass card swings due to changing bank angles.
iti

k
.;. Vln addition, keep hands off the control wheel and steer a straight course
with rudder eontrol by monitoring the turn coordinator, Occasionally
check the compass headi
male course. Before descending into the clouds, set up a stabilized let-

ng and make minor corrections to hold an approxi-
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down econdition as follows: 3

(1) Apply full rich mixture,

{2] Use full carburetor heat,

(3) Reduce power to set up a 500 to 800 ft. /min. rate of descent,
(4) Adjust the elevator trim tab for a stabilized descent at 80 to 90
MPH.

(5) Keep hands off the conirol wheel,

(8) Monitor turn coordinator and make corrections by rudder alone.
[T} Check trend of compass card movement and make cautious cor=
rections with rudder to stop the turn,

{8) Upon breaking out of clouds, resume normal cruising flight,

RECOVERY FROM A SPIRAL DIVE.
If a spiral is encountered, proceed as follows:

(1) Close the thrattle,
{(2) Stop the turn by using coordinated aileron and rudder control ta

align the symbolic aircraft in the turn coordinator with the harizon '

reference line,

{3} Cautiously apply elevator back pressure to slowly reduce the
indicated airspeed to 90 MPH.

{4) Adjust the eleyator trim control to maintain a 80 MPH glide,
{5) Keep hands off the control wheel, using rudder control to hold
a stralght heading,

(6) Apply carburetor heat.

(7) Clear engine occasionally, but avoid using enough power to dig-
turb the trimmed glide,

(8) Upon breaking out of clouds, apply normal cruising power and
resume flight,

FLIGHT IN ICING CONDITIONS.

Although flying in known icing conditions is prohibited, an unexpected
ieing encounter should be handled as follows:

(1) Turn pitot heat switch ON (if installed),

(2) Turn back or change altitude to obtain an cutside air temperature
that is less conducive to icing,

(3} Pull cabin heat contrel full out and open defroster outlet to obtain
maximum windshield defroster airflow. Adjust eabin air contreol to
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get maximum defroster heat and airflow.

(4] Open the thrattle to increase engine speed and minimize ice
build-up on propeller blades,
(5} Watch for slgns of carburetor air filter ice and apply carburetor
heat as required. An unexplained loss in engine speed could he
caused by carburetor ice or air intake filter ice. Lean the mixture
for maximum RPM if carburetor heat is used continuously,
(6) Plan a landing at the nearest airport, With an extremely rapid
ice build-up, select a suitable 'off alrport" landing site,
{7) With an ice accumuiation of 1/4 inch or mare on the wing leading
edees, be prepared for significantly higher stall speed.
(8] Leave wing flaps retracted, With a severe ice build-up on the
horizontal tail, the change in wing wake airflow direction caused by
wing [lap extension could result in a loss of elevator effectiveness,
(9} Open left window and, if practical, scrape ice from a portion of
the windshield for visibility in the landing approach,

{10} Perform a landing approach using a forward slip, if necessary,
for improved visibility, ;

(11} Approach at Fito 85 » depending upon the amount of ice
accumulation., 7

(12) Perform a landing in level attitude,

ROUGH ENGINE OPERATION OR LOSS OF POWER.
CARBURETOR ICING.

A gradual loss of RPM and eventual engine roughness may result from
the formation of carburetor ice. To cloar the ice, apply full throttle and
pull the carburetor heat knob fuil out until the engine runs smaoothly; then
remove carburetor heat and readjust the throttle, If conditions require
the continued use of carburetor heat in eruige flight, use the minimum
amount of heat necessary to prevent ice from forming and lean the mixture
slightly for smoothest engine operation,

SPARK PLUG FOULING.

A slight engine roughness in flight may be caused by one or more

spark plugs becoming fouled by carbon or lead deposits, This may be
¥

verified by turning the ignition switeh momentarily from BOTH to either
L or R position,  An obvious power loss in single ignition operation is
evidence of spark plug or magneto trouble. Assuming that spark plugs
are the more likely cause, lean the mixture to the normal lean setting for
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cruising flight. If the problem does not clear up in several minutes, de-‘
termine if a richer mixture setting will produce smoother aoperation., If
not, proceed to the nearest airport for repairs using the BOTH position

of the ignition switch unless extreme roughness dictates the use of o single
ignition position.

MAGNETO MALFUNCTION,

A sudden engine roughness or misfiring is usually evidence of mag-
neto preblems, Switching from BOTH to either L or R ignition switch
position will identify which magneto is malfunctioning, Select different
power settings and enrichen the mixture to determine if continued apera-
tion on BOTH magnetos is practicable. If not, switch to the good magneto
and proceed to the nearest airport for repairs.

LOW OIL PRESSURE.

If low oil pressure is accompanied by normal oil temperature, there
is a possibility the oil pressure gage or relief valve is malfunctioning. A
Leak in the line to the gage is not necessarily cause for an immediate pr-e‘
cautionary landing because an orifice in this line will prevent a sudden
logs of oil from the engine sump, However, a landing at the nearest air-
port would be advisable to inspect the source of trouble,

If atotal loss of oil pressure is accompanied by a rise in oil tempera-
ture, there is good reason to suspect an engine failure is imminent, Re-
duce engine power immediately and select a suitable forced landing field,
Leave the engine running at low power during the approach, using only the
minimum power required to reach the desired touchdown spot.

ELECTRICAL POWER SUPPLY SYSTEM MALFUNCTIONS,

Malfunctions in the electrieal power supply system can he detected by
periadic monitoring of the ammeter and over~voltage warning light; how-
ever, the cause of these malfunctions is usually difficult to determine. A
broken alternator drive belt or wiring is most likely the cause of allerna- .
tor failures, although other fzctors could cause the problem. A damaged §
or improperly adjusted voltage regulator can also cause malfunctions,
Problems of this nature constitute an electrical emergency and should be
dealt with immediately, Electrical power malfunctions usually fall into
two categq:’"‘“-: excessive rate of charge and insufficient rate of charge,
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ot e paragraphs below describe the recommended remedy for each sirua-
tion.

EXCESSIVE RATE OF CHARGE,

After engine starting and heavy electrical usage at low engine speeds
{such as extended taxiing) the battery condition will be low enough to ac-
cept above normal charging during the initial part of a flight, However,
after thirty minutes of cruising flight, the ammeter should be indicating
less than two needle widths of charging current. If the charging rate were
ta remain above this value on a long flight, the battery would overheat and
evaporate the electrolyte al an excessive rate, Electronic components in
the electrical system could be adversely affected by higher than normal
voltage if a faulty voltage regulator setting is causing the overcharging,
To preclude these possibilities, an over=voltage sensor will automatically
shut down the alternator and the over-voltage warning light will illuminate
if the charge voltage reaches approximately 16 volts. Assuming that the
malfunction was only momentary, an attempt should be made to reactivate

~ the alternator system. To do this, turn both sides of the master switch
Il and then on again. If the problem no longer exists, normal alternator
harging will resume and the warning light will go off, 1If the light comes
on again, a malfunetion is confirmed. In this event, the flight should be
terminated and/or the current drain on the battery minimized because the
battery can supply the electrical system for only a limited period of time.,
If the emergency occurs at night, power must be conserved for later use
of the landing light and flaps during landing.

INSUFFICIENT RATE OF CHARGE.

If the ammeter indicates a continuous discharge rate in flight, the
lelLernatnr is not supplying power to the system and should be shut down
since the alternator field circuit may be placing an unnecessary load on

the system. All non-essential equipment should be turned off and the
flight terminated as soon as practieal,

EMERGENCY LOCATOR TRANSMITTER (ELT).

The ELT consists of a self-contained dual-frequency radio transmit-

\l'gter' and battery power supply, and is activated by an impact of 55 0r mare

as may be experienced in a crash landing, The ELT emits an omni-direc-
tional signal on the international distress frequencies of 121. 5 and 243.0
MHz. General aviation and commercial aireraft, the FAA~and CAP

1-9
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_’ ‘o gain aceess to the unit, pull out on the black fasteners on the bottom
~Uf the cover and remove the cover. The ELT is operated by a control
panel at the forward facing end of the unit, (see figure 3-1).

ELT OPERATION.

iy

(1) NORMAL OPERATION: As long as the function selector switch
CONTROL remains in the ARM position, the ELT automatically activates follow=
PANEL ing an impact of 5 g or more over a short period of time.,

(2) ELT FAILURE: If "g' switch actuation is questioned following
a minor erash lunding, gain access to the ELT and place the function
selector switeh in the ON position,

(3} PRIOR TO SIGHTING RESCUE AIRCRAFT: Conserve aireraft
battery, Do not activate radio transceiver,

[4) AFTER SIGHTING RESCUE AIRCRAFT: Place ELT function
selector switeh in the OFF position, preventing radio interference.
Attempt contact with rescue aircraft with the radio transceiver set
to a frequency of 121, 5 MHz, If no contact is established, return
the function selector switch to ON immediately.

1. COVER - Removable for access to battery,

2. FUNCTION SELECTOR SWITCH (3-position togele switch): U

ON - Activates transmitter instantly. Used for test PUTPOSES

and if "'g'" switch is inoperative.
[B) FOLLOWING RESCUE: Place ELT function selector switeh in

OFF - Deactivates transmilter, Used during shipping, storage the OFF position, terminating emergency transmissions.
and following rescue.

(6) INADVERTENT ACTIVATION: Following a lightning strike or an
exceptionally hard landing, the ELT may activate although no emer-
gency exists, Select 121, 9 MHz on your radio transeeiver, If the
ELT can be heard transmitting, place the function selector switch in
the OFF position; then immediately return the gwiteh to ARM,

ARM - Activates transmitter only when ''g" switch receives 5g
or more {mpact,

3. ANTENNA RECEPTACLE - Connection to antenna mountcd an
top of the tailcone,

Figure 3-1,

monitor 121, 5 MHz, and 243.0 MHz is monitored by the military, Follow-

ing a erash landing, the ELT will provide line-of-sight transmission up to

100 miles at 10, 000 feet, The duration of ELT transmissions is affectod

by ambient temperature. At temperatures of +70° to +130°F, continucus .
transmission for 115 hours can be expected; a temperature of -40°F will b -
shorten the duration to 70 hours.

The ELT is readily identified as a bright orange unit mounted behind
a cover in the aft baggage compartment on the right side of the fuselage,
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OPERATING LIMITATIONS

OPERATIONS AUTHORIZED.

Your Cessna exceeds the requirements of alrworthiness as set forth
by the United States Government, and is certificated under FAA Type Cer-
tificate No, 3A12 as Cessna Model No. 1T2M,

The aircraft may be eguipped for day, night, VFR, or IFR operation.
Your Cessna Dealer will be happy to assist you in selecting equipment best
suited Lo your needs,

t @ Your aireraft must be eperated in aceordance with all FAA=-approved
Hnarkings and placards in the aircraft, If there is any information in this
section which contradicts the FAA-approved markings and placards, it is

to be disregarded.

MANEUVERS - NORMAL CATEGORY,

This aireraft is certificated in both the normal and utility category.
The normal category is applicable to aircraft intendsd for non-aerobatic
operations. These include any maneuvers ineidental to normal [lying,
slalls {except whip stalls) and turns in which the angle of bank is not
more than 60°, In connection with the foregoing, the following gross
welghl and flight load factors apply:

Gross Welght . . ., . . . . . . . . . ., . 23001lbs
§ Flight Load Factor
4 APiapelp Sats m e B oaw v v P oo o2 308 “1;:52
b -’ tPlaps Pown o v o vt o @ @ aasn #8A0

“The design lead [actors are 150% of the above, and in
all cases, the structure meets or exceeds design loads,



MANEUVERS - UTILITY CATEGORY. {

This aircraft is not designed for purely asrobatic flight. However,
in the acquisition of various certificates such as commercial pilet, in-
strument pilot and flight instructor, certain maneuvers are redquired by
the FAA. All of these maneuvers are permitted in this aircraft when
operated in the utility category. In connection with the utility categary,
the folivwing gross weeight and flight load factors apply, with maximum
entry speeds for maneuvers as shown:

Crogs Welpht: « o aoo w5 o0 0 oo = 5 4 2000 lba
Flight Load Factor
Flaps Up . . . ., . ., ... 4.4 -1, 76
Flaps Down . , . . , . ., ... . . 3.0

In the utility category, the baggage compartment and rear seat must

not be occupled. No aerobatic maneuvers are approved except those llst‘»

ed balow;

MANEUVER RECOMMENDED ENTRY SPERED#
Chandelles, . . ., . . . ., , .., .. 3 120 mph (104 knots)
Lazy Eights . . . . ., . . ... . 120 mph (104 knots)
Steep Turns ., . . . . ., . . . ... 112 mph { 97 knots)
Slow Deceleration

SpiNS o ow o g e o ow o £ Sl 4
Stalls (Except Whip Stalls), + « « .« . . Slow Deceleration

*Abrupt use of the controls is probibited above 112 MPH,

Aerobaties that may impose high loads should not be attempted, The
important thing to bear in mind in flight maneuvers is that the aircraft is
clean in aerodynamic design and will build up apeed quickly with the nose
down,
any maneuver, and care should always be exercised to avoid excessive
speed which in turn can impose exceasive loads, In the execution of all
maneuvera, avoid abrupt use of controls, Intentional spins with flaps ex-
tended are prohibited,
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Proper speed control is an essential reguirement for execution of & w"

S

~AIRSPEED LIMITATIONS (CAS). -

The fellowing is a list of the certificated callbrated airspeed (CAS)
limitations for the aircraft,

i KIS

Never Exceed Speed (glide or dive, smocthair) . . . /55882 MET
Maximum Structural Cruising Speed . . . . . , a"-ﬁd by MEH
Maximum Speed, Flaps Extended , . . . . . ., . . . E73106-MBH
. 77 seenpn

*Maneuvering Speed . . . . . . ., . .,

*The maximum speed at which you may use abrupt
control travel,

AIRSPEED INDICATOR MARKINGS.

The [ollowing is a list of the certificated calibrated airspeed mark-
@ings (CAB) far the aircraft,

Never Exceed (glide or dive, smooth air) . ’l;ﬂ?—lﬂﬂipH (red line)
Caution Range . . . . . . ., . . | /A(p146-182 MPH (yellow are) /58
Normal Operating Range . . . . 5374 61=t4F MPH (green arc)
Flap Operating Range . , . . . . , AT BT GG MEH {white are)

ENGINE OPERATION LIMITATIONS.

owerandSpeed . . . . . . . . . ., . ., 150 BHP at 2700 RPM

ENGINE INSTRUMENT MARKINGS,

QIL TEMPERATURE GAGE.
Normal Operating Range . + . . .. . .., ..., OCreen Arc
Maximum Allowahle ¢ oW b « . . B45°F (red line)

OIL PRESSURE GAGE.
Minimum Idling . . ., ., , . .
MNarmal Operating Range . . , , ,
Magimim s o = e 5 % © rie

+ o 28 psi (red line)
80-30 psi (green arc)
100 psi (red ling)
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FUEL QUANTITY INDICATORS. ‘
Empty (2.0 gallons unusable each tank) . E (red line}

TACHOMETER,
Mormal Operating Range:
At sea level , . . .
At 5000 feet , . .
At 10, 000 feet
Maximum Allowable . , ., ., . . ., ., .

2200-2500 RPM (inner green arc)
. 2200- 2600 RPM (middle green arc)
2200-2700 RPM (outer green arc)
2700 EPM (red line)

CARBURETOR AIR TEMPERATURE GAGE (OFT).
Ieing Range o H N -15% to 5°C (yellow arc)

WEIGHT AND BALANCE.

The following information will enable you to operate your Cessna ‘
within the prescribed weight and center of gravity limitations. To ligure
weight and balance, use the Sample Loading Problem, Loading Graph,
and Center of Gravity Moment Envelope as follows:

Take the licensed empty weight and moment from appropriate weight
and balance records carried in your aircraft, and write them down in the
column titled YOUR AIRPLANE on the Sample Loading Problem.

NOTE

The licensed empty weight and moment are recorded
on the Weight and Balance and Installed Equipment
Data sheet, or on revised welght and balance records,
and are included in the aireraft file, In addition ta

the licensed empty weight and moment noted on these
records, the c.g. arm (fuselage station) is also shown,
but need not be used cn the Sample Loading Problem.
The mement which i3 shown must be divided by 1000
and this value used as the moment/1000 cn the

loading problem.

Use the Loading Graph o determine the moment/1000 for each addi-
tional item to be carried, then list these on the loading problem,
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- NOTE

Loading Graph information for the pilot, passengers
and baggage is based on seats positioned [or average
occupants and baggage loaded in the center of the
baggage area as shown on the Loading Arrangements
diagram. For loadings which may differ from these,
the Sample Loading Problem lists fuselage stations
for these items to indicate thelr forward and aft c. g,
range limitation (seat travel or baggage area limi-
tation}, Additional moment ealculations, based on

the actual weight and c. g, arm (fuselage station) of the
itern being loaded, must be made if the position of the
load is different from that shown on the Leading Graph,

Total the weights and moments/ 1000 and plot these values on the
Center of Gravity Moment Envelope to determine whether the point falls
within the envelope, and if the loading is acceptable,

o

! STATION STATION |

(0.5, ARM)

| LOADING
‘ ARRANGEMENTS | ‘s

P P de!

anesger cenler ul gravicy
seals positiansd for
Nembers 2

iraaes 9 and A5
ol aeewEanl conter nf gravity rasge,
*¥ Arm measurcd o e ferier of the
areus wmn ENiTIGi
"
123 LLIT R
| 147 —
STAMOARD OPTIOHAL
SEATING FEATING
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SAMPLE LOADING PROBLEM

1. Licensed Empty Weight (Use the data pertaining
to your airplane as it is presently equipped.
Includes unusable fuel, )

2. 0il (8 s. - The weight of full oil may be used
for all caleulations, & Gis, = 15 Lbs. at -0.2
Moment,1000)

3. Usable Fuel (At & Lbs. /Gal,)

Standard Tanks {38 Gal, Maxdimum)

Long Range Tanks (48 Gal, Maximum)

4, Pilot and Front Passenger (Station 34 to 46) . . . .

SAMPLE YOUR
AIRPLANE AIRPLANE
Weight Moment Weight Moment
(Ibs.) | (lb_~ins. {Ibs.) {Ib. -ins.
J1000) 1000}
1366 53.8
15 -0.2 15 -0.2
i
228 10,9

340 12,6
5. Rear Passengers . . . . _ , ., . Rfgs St e 340 24.8
E-.*Ba,r:g:.ige Area 1 or Passenger on Child's Seat
(Station B2 to 108) 120 Lbs. Max, . . . . . . . . . 11 1.0
T.¥Baggage Area 2 (Station 108 (o 142) 50 Lbs, Max.. .
8. TOTAL WEIGHT AND MOMENT 2300 2.9

9. Locate this point {2300 af 102.9]) on the Center of Gravity Moment Envelope,
and since this point falls within the envelope, the loading is acceptable,

NOTE
The maximum allowable combined weight capacity for boggoge arces 1 and 2 is 120 Ibs.
= -
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H

-

LOAD MOMENT,/ 1000 (POUND - INCHES)

NOTES: (1) Line representing adjustable seats shows the pilot or passenger center of gravity
on adjustable seats positioned for an average occupant. Refer o the Loading
Arrangements diagram for forward and aft limits of occupant ¢.g. range.

15

20

(2) Engine Oil: B Qts. = 15 Lbs. at -0_2 Moment,/ 1000,
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CARE OF THE AIRPLANE

Il your alrplane is to retain that new plane performance and depend -
ability, certain inspection and maintenance requirements must be fallowed,
ILis wise to follow a planned schedule of lubrication and preventive main-
tenance based on climatic and flying conditions encountered in your locality,

Keep in touch with your Cessna Dealer and take advantage of his know-
ledge and experience. He knows your airplane and how to maintain it, He
will remind you when lubrications and oil changes are necessary, and
about other seasonal and periodic services,

g

GROUND HANDLING.

The airplane is most easily and salely maneuvered by hand with the
tow-bar attached to the nose wheel, When towing with a vehicle, do not
exceed the nose gear turning angle of 30° either side of center, or dam-
age to the gear will result, If the airplane is towed or pushed over a
rough surface during hangaring, watch that the normal cushioning action
of the nose strut does not cause excessive vertical movement of the tail
and the resulting contact with low hangar doors or structure, A flat noge
wheel tire or deflated strut will alse increase tail height.

MOORING YOUR AIRPLANE,

Proper He-down procedure is your best precaution against damage o
your parked airplane by gusty or strong winds, To tie down your alr-

l jlrme securely, proceed as follows:

{1) Set the parking brake and install the control wheel lock,
(2] Tie sufficiently strong rapes o chains (700 pounds tensile
strength) to wing, tafl and nose tie-down rings and secure each
rope toa ramp tie-down.
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(3) Install a surface control lock over the fin and rudder,
{4) Install a pitot tube cover,

WINDSHIELD - WINDOWS.

The plastic windshield and windows should be cleaned with an airerait
windshield cleaner., Apply the cleaner sparingly with soft eloths, and rub
with moderate pressure until all dirt, ofl scum and bug staing are re-
moved, Allow the cleaner to dry, then wipe it off with saft flanpel cloths,

If a windshield eleaner is nat available, the plastic can be cleaned
with soft cloths molstened with Stoddard solvent to remove oll and grease.

NOTE

Never use gasoline, benzine, alcohol, acetone, carbon
tefrachloride, fire extinguisher or anti-lee fluid, lacquer

thinner or glass cleaner to clean the plastiec, ‘These ma- :
terials will attack the plastic and may cause it to eraze, ‘

Follow by carefull washing with a mild detergent and plenty of water,
Rinse thoroughly, then dry with a clean moist chamois, Da not rub the
plastic with a dry eloth since this builds up an electrostalic charge which
attracts dust. Waxing with a good commercial wax will finish the clean-
ing job. A thin, even coat of wax, polished out by hand with clean soft
flannel cloths, will fill in minor scratches and help prevent further
scratching.

Do not use a canvas cover on the windshield unless freezing rain or
sleet Is anticipated since the cover may scrateh the plastic surface.

PAINTED SURFACES.

The painted exterior surfaces of your new Cessna have a durable,
long lasting finish and, under normal conditions, require no polishing or
buffing, Approximately 15 days are required for the paint to cure com- g
pletely; in most cases, the curing peried will have been completed prior G,
to dellvery of the airplane. In the event that polishing or buffing is re-
quired within the curing period, it is recommended that the work be done
by someone experienced In handling uncured paint, Any Cessna Dealer
can accomplish this work.

§-2
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. Generaily, the painted surfaces can be kept bright by washing with
water and mild soap, followed by a rinse with water and drying with
cloths or a chamois, Harsh or abrasive soaps or detergents which cause
corrasion or seratches should never be used. Remove stubborn oil and
grease with a cloth moistened with Stoddard solvent.

Waxing is unnecessary to keep the painled surfaces bright, However,
if desired, the airplane may be waxed with a good automotive wax, A
heavier coaling of wax on the leading edges of the wings and tail and on
the engine nose cap and propeller spinner will help reduce the abraslon
encountered in these areas.

When the airplane is parked sutside in cold climates and it is neees-
sary to remove ice before flight, care should be taken to protect the paint-
ed surfaces during lce removal with chemical liguids, A 50-50 solution of
isopropyl aleohol and water will satisfactorily remove ice aceumulations
without damaging the paint. A solution with more than 50% alcohol is
narmiul and should be aveided. While applying the de-icing solution, keep
it away from the windshield and cabin windows since the alcohnl will

gack the plastic and may cause it to craze,

ALUMINUM SURFACES,

The ¢lad aluminum surfaces of your Cessna may be washed with
clear water to remove dirt; oil and grease may be removed with gasoline,
naphtha, carbon tetrachloride or other non-alkaline solvents. Dulled alu-
minum surfaces may be cleaned effectively with an aircraft aluminum
polish,

Alter cleaning, and periodically thereafter, waxing with a good autg-
mative wax will preserve the bright appearance and retard corrosion,
Regular waxing is especially recommended for airplanes operated in
salt water areas as a protection against corrosion.

PROPELLER CARE.

i Preflight inspection of propeller blades for nicks, and wiping them
'\-dccasionally with in oily cloth to clean off grass and bug stains will as-
sure long, trouble-free service, Small nicks on the propeller, particu-
larly near the tips and on the leading edges, should be dressed out 2s
soon &8s possible since these nicks produce stress concentrations, and if
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ignored, may result in cracks. Never use an alkaline cleaner on the ‘
blades; remove grease and dirt with carbon tetrachloride or Stoddard
salvent,

INTERIOR CARE.

To remove dust and leose dirt from the upholstery and carpet, clean
the interior regularly with a vacuum cleaner,

Blot up any spilled liquid promptly, with cleansing tissue or rags.
Don't pat the spot; press the blotting material firmly and hold it for sey-
cral seconds. Continue blotting until no more liguid is taken up, Scrape
off sticky materials with a dull knife, then spot-clean the area.

Oily spots may be cleaned with househald spot removers, used spar-
ingly. Before using any solvent, read the instructions on the contalner
and test it on an obscure place on the fabric to be cleaned. MNever satu-
rate the fabric with a volatile salvent; Il may damage the padding and
backing materials.

Soiled upholstery and carpet may be cleaned with foam-type detergent,
used according to the manufacturer's instructions, To minimize wetting
the fabric, keep the foam as dry as possible and remove it with a VLU
cleaner,

If your airplane is equipped with leather seating, cleaning of the seats
is accomplished using a soft cloth ar sponge dipped in mild soap suds,
The soap suds, used sparingly, will remove traces of dirt and grease,
The soap should be removed with a clean damp cloth,

The plastic trim, headliner, instrument panel and contral knobs need
only be wiped off with a damp cloth, 0l and grease on the control wheel
and control knobs can be removed with a cloth moistened with Stoddard
solvent. Volatile solvents, such as mentioned in paragraphs on care of
the windshield, must never be used since they soften and craze the plastic,

MAA PLATE/FINISH AND TRIM PLATE, Q,

Information concerning the Type Certificate Number (TC), Production
Certificate Number (PC), Model Number and Serial Number of your par-

5.4
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wolcular aireraft ean be found on the MAA (Manufacturers Aireraft Associ-
ation) plate located on the lower part of the left forward door post.

A Finish and Trim plate contains a code describing the Interior color
scheme and exterior paint combination of the aircraft, The code may be
used in conjunclion with an applicable Parts Catalog if finish and trim in-
formation is reeded, This plate is located adjacent to the MAA plate on
the left forward door post,

AIRCRAFT FILE.

There are miscellanecus data, information and licenses that are a
part of the aireraft file. The following is a checklist for that file, In
addition, a periodic cheek should be made of the latest Federal Aviation
Regulations to ensure that all data requirements are met,

. To be displayed in the aircraft at all times:

(1) Atrcraft Airworthiness Certificate (FAA Form 8100-2),

{2) Aireraft Registration Certificate {FAA Form 8050-3),

{3) Aircraft Radio Station License, if transmitter installed (FCC
Form 556),

B. To be carried in the aircraft at all times:

(1) Weight and Balance, and associated papers (latest copy of the
Repair and Alteration Form, FAA Form 337, if applicable),
(2} Atrcrafl Equipment List,

C.  To be made available upon request:

(1} Alrcraft Log Book,
(2} Engine Log Book,

Most of the items listed are required by the United States Federal
Aviation Regulations, Since the regulations of other nations may require
other documents and data, owners of exported aircraft should check with
their own aviation officials to determine their individual requirements,

Cessna recommends that these items, plus the Owner's Manuat,
Power Computer, Pilot's Checklist, Customer Care Program hook and
Customer Care Card, be carried in the aireraft at all times,
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FLYABLE STORAGE, ¢

Adreraft placed in non-operational storage for a maximum of 30 days
or those which receive only intermitient operational use for the first 25
hours are considered in flyable storage status, Every seventh day during
these periods, the propeller should be rotated by hand through five revolu-
tions, This action "limbers” the oil and prevents any aceumulation of cor-
resion on engine cylinder walls,

IMPORTANT

For maximum safety, check that the ignition switch is
OFF, the throttle is closed, the mixture conlrol is in
the idle cut-off position, and the airplane is secured
before rolating the propeller by hand. Do not stand
within the are of the propeller blades while lurning
the prapelier,

After 30 days, the aircraft should be flown for 30 minules or a groun?
runup should be made just long enough to produce an oil temperature wit
the lower green arc range, Excessive ground runup should be avoided,

Engine runup also helps to eliminate excessive accumulations of water
In the fuel system and other air spaces in the engine, Keep fuel tanks full
to minimize condensation in the tanks, Keep the hattery fully charged to
prevent the electrolyte from freezing in cold weather, If the aircraft is to
be stored temporarily, or indefinitely, refer to the Serviee Manual [or
proper storage procedures,

INSPECTION REQUIREMENTS.

As required by Federal Aviation Regulations, all civil aircraft of U, 8.
registry must undergo a complete inspection (annual) each twelve calendar
months, In addition to the required ANNUAL inspection, alrcraft operated
commercially {for hire) must have a complete inspection every 100 hours
of operation,

In leu of the ahove requirements, an aireraft may be inspected in Q“
accordance with a progressive inspection schedule, which allows the work
lcad to be divided into smaller operations that can be accomplished in
shorter time periods,

5-6
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The CESSENA PROGRESSIVE CARE PROGRAM has been developed to
provide a modern progressive inspection schedule that satisfies the com-
plete alreraft inspection requirements of both the 100 HOUR and ANNUAL
inspections as applicable to Cessna aircraft,

CESSNA PROGRESSIVE CARE.

The Cessna Progressive Care Program has been designed to help you
realize maximum ulilization of your aircraft at a minimum cost and down-
time, Under this program, your aircraft is ingpected and maintained in
four operations at 50-hour inlervals during a 200-hour period, The op--
erations are recycled each 200 hours and are recorded in a specially pro-
vided Alreraft Inspeclion Log as each operation is conducted,

The Cessna Aireraft Company recommends Progressive Care for air-

craft that are being flown 200 hours or more per year, and the 100-hour
{ainspection for all other alreraft, The procedures for the Propressive

Care Program and the 100-hour inspection have been carefully worked
out by the factory and are [ollowed by the Cessna Dealer Organization,
The complete familiarity of Cessna Dealers with Cessna equipment and
factory-approved procedures provides the highest level of service possible
at lower cost to Cessna owners,

CESSNA CUSTOMER CARE PROGRAM,

Specilic benefits and provisions of the CESSNA WARRANTY plus other
important benefits for you are contaiued in your CUSTOMER CARE
PROGRAM book supplied with your afreraft, You will want to thoroughly
review your Customer Care Program book and keep it in your aireraft at
all times,

Coupons attached to the Program book entitle you to an initial inspec=
tion and either a Progressive Care Operation No, 1 or the first 100-hour
inspection within the first 6 months of awnership at no charge to you, If

i/ You take delivery from your Dealer, the initial ingpection will have boen
performed before delivery of the aircrast to you, If you pick up your aijr-
eraft at the factory, plan to take it to your Dealer reasonably soon after
you take delivery, so the initial inspection may be performed allowing the
Dealer to make any minor adjustments which may be necessary.

5-7
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-ty subscription form is supplied in your Customer Care Program book for
your use, sheuld you choose to request this service. Your Cessna Dealer
will be glad to supply you with details concerning these follow-up programs,
and stands ready, through his Service Department, to supply you with
fast, efficient, low-cost service,

You will also want to return to your Dealer either at 50 hours for your
first Progressive Care Operation, or at 100 hours for your first 100-hour
inspection depending on which program you choose to establish for your
aircraft, While these important inspections will be performed for you by
any Cessna Dealer, in most cases you will prefer to have the Dealer from

whom you purchased the alrcraft acccnplish this work,
PUBLICATIONS.

Various publications and flight operation aids are furnished in the
SERVICING REQUIREMENTS. aircralt when delivered from the faclory, These items are listed below,

For quick and ready reference, quantities, materials, and specifica- ® CUSTOMER CARE PROGRAM BOOK

tiens for frequently used service items (such as fuel, oil, ete,) are shown

on the inside back cover of this manual, ® (OWNER'S MANUALS FOR YOUR

AIRCRAFT
In addition to the EXTERIOR INSPEC TION covered in Section T: AVIONICS AND AUTOPILOT
COMPLETE servicing, inspection, and test requirements for your air-
cralt are detailed in the aircraft Service Manual, The Service Manual L] POWER COMPUTER
outlines all items which require attenticn at 50, 100, and 200 hour in- : "
tervals plus those items which require servicing, inspection, and/or Q i 0 ® SALES AND SERVICE DEALER DIREC TORY

testing at special intervals,
Tne following additional publications, plus many other supplies that

Since Cessna Dealers conduct all service, inspection, and test pro- are applicable to your aircraft, are available from your Cessna Dealer,

cedures in accordance with applicable Service Manual, il is recommended
that you contact your Dealer concerning these requirements and hegin ® SERVICE MANUALS AND PARTS CATALOGS FOR YOUR
scheduling your aircraft for service at the recommended intervals, AIRCRAFT

ENGINE AND ACCESSORIES

Cessna Progressive Care ensures that these requirements are AVIONICS AND AUTOPILOT

accomplished at the required intervals to comply with the 100-hour or

ANNUAL inspection as previously covered, Your Cessna Dealer has a current catalog of all Customer Services

Supplies that are available, many of which he keeps on hand, Supplies

Depending on vartous flight operations, vour lecal Government which are not in stock, he will be happy to order for you,

Aviation Agency may require additional service, inspections, or tesls,
For these regulatory requirements, owners should check with local
aviation officials where the aircraft is being operated,

OWNER FOLLOW-UP SYSTEM, e J

Yeour Cessna Dealer has an Owner Follow-Up System to notify you
when he receives information that applies to your Cessna. In addition, if
you wish, you may choose to receive similar notification, in the form of
Service Letters, directly from the Cessna Customer Services Department,

=1
]
=]
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OPERATIONAL DATA

The operational data shown on the following pages are compiled [rom
dctual tests with the aireraft and engine in good condition and using aver-
age piloting technique. You will find this data a valuable aid when plan-
ning your flights,

A power setting selected from the range chart usually will be more
efficient than a random setting, since it will permit you to estimate your
fuel consumption more accurately, You will [ind that using the charts and
your Power Computer will pay dividends in overall efficiency.

. s
0/,- u Cruise and range performance shown in thig section is based on the

use of a McCauley 1C1680/DTMT553 propeller and a standard equipped
Skyhawk, Other conditions for the performance data are shown in the
chart headings. Allowances for fuel reserve, headwinds, take-off and
climb, and variations in mixture leaning technique should be made and

are in addition o those shown on the chart, Other indeterminate variables
such as carburetor metering characteristics, engine and propeller condi-
ticns, externally-mounted optional equipment and turbulence of the atmo-
sphere may account for variations of 10% or more in maximum range,

Remember that the charts contained herein are based on standard day
conditions. For more precise power, fuel consumption, and endurance in-
formation, consult the Cessna Power Computer supplied with your air-
eraft, With the Power Computer, you can easily take into account temper-
ature variations from standard at any flight altitude,
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OPTIONAL SYSTEMS

This section contains a descriplion, operating procedures, and per-
formance data (when applicable) for some of the optional equipment which
may be installed in your Cessna. Owner's Manual Supplements are pro-
vided to cover operation of other optional equipment systems when in-
stalled In your airplane. Contact your Cessna Dealer for a complete list
of available optional equipment,

COLD WEATHER EQUIPMENT

WINTERIZATION KIT.

For continuous operation in temperatures consistently below 20°F,
the Cessna winterization kit, available from yeur Cessna Dealer,
should be installed to improve engine operation, The kit consists of
two baffles which altach to the engine air intakes in the cowling, a re-
strictive cover plate for the pil cooler air inlet in the right rear verticat
engine baffle, and insulation for the crankease breather line, QOnee in-
stalled, the crankcase breather insulation is approved for permanent use
in bBoth cold and hot weather,

GROUND SERVICE PLUG RECEPTACLE.

A ground service plug receptacle may be installed to permit use of an -
external power source for cold weather starting ard during lengthy main-
tenance work on the airplane electrical system (with the exception of.2lec-
tronic equipment),

NOTE

Electrical power for the airplane electrical circuits is pro-



vided through a split bus bar having all electronic circuits g

on one side of the bus and other electrical cireuits on the RA DIO SELECTOR SW[TCHES

other side of the bus, When an external pOwWEr source is
connected, a contactor automatically opens the clreuit to

the electronic portien of Lhe split bus bar as a profection RADIO SELECTOR 5 WITCH OPERATION.

agalnst damage to the transistors in the electronic equip-

ment by transient voltages {rom the power source, There- Operation of the radio equipment is normal as covered in the respec-
fore, the external power source can not be used as a source tive radio manuals, When more than one radio is installed, an audin

of power when checking electronic components, switching system is necessary, The operation of this switching system is

described below,
Just before connecting an external pawer source (generator type or bat-
tery cart), the master switch should be turned on,

The ground service plug receplacle cireuit incorporates a polarity TRANSMITTER SELECT CR SWITCH,
reversal protection, Power fraom the external power source will flow only
If the ground service plug is correctly connected to the airplane. If the The transmitter selector switch, labeled TRANS, has two positions,
plug is accidentally connected backwards, no power will flow to the aip- When two transmitiers are installed, it Is necessary to swilch the miero-
plane's elecirical system, thereby preventing any damage to electrical phone to the radio unit the pilot desires to use for transmission, This is
equipment, raccomplished by placing the transmitier selector switch in the position

@; goorresponding to the radio unit which Is to be used, The up position
The battery and external power eircuits have been designed to com- - selects the upper transmitter and the down position selects the lower

pletely eliminate the need to "jumper" across the battery contactor to transmitter,
close it for charging a completely "dead” battery, A special fused cireuit
In the external power system supplies the needed "jumper" across the
contacts so that with a "dead” battery and an external power source ap-
plied, turning on the master switch will close the battery contactor,

RADIO SELECTOR SWITCHES

1 SPEAKER
©) Y
STATIC PRESSURE ALTERNATE SOURCE VALVE. 2 cg?l cofm 2 9 @
TRANS PHOMNES

A statie pressure alternate source valve may be installed in the static

system for use when the external static source is malfunctioning. TRANSMITTER

SPEAKER-PHONE SWITCH {TYPICAL)

SELECTOR SWITCH SWITCHES CONTROL SPEAKER-PHONE
If erroneous instrument readings are suspected due to water or ice FUNCTION OF COMMUNICATION AMD
in the static pressure lines, the static pressure alternate source valve | ¥ NAVIGATION EQUIPMENT IN RADIO
control knob located below the wing flap switch should he opened, therehy sl STACK OM INSTRUMENT PAMEL

supplying static pressure from the cabin, Cabin pressures will vary,
however, with open cabin ventilators or windows. The most adverse cam-
binations will result in airspeed and altimeter variations of no more than

2 MPH and 15 feet, respactively, Figure 7-1,

T=-2 7-3
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The installation of Cessna radio equipment provides certain audio
back-up capabillties and transmitter selector switch functions thal the
pilot should be familiar with, When the transmitter selector switch is
placed in position 1 or 2, the audio amplifier of the corresponding trans-
ceiver is utilized to provide the speaker audio for all radios, If the audio
amplifier in the selected transceiver fails, as evidenced by lozs of speaker
audio for all radios, place the transmitter selector switch in the other
transceiver position, Since an audio amplifier is not utilized for head-
phones, & malfunctioning amplifier will not affoet headphone operation,

SPEAKER PHONE SWITCHES,

The speaker-phone switches determine whether the output of the
recelver in use Is fed to the headphones or through the audio amplifier
to the speaker. Place the switch for the desired recelving system either
1?1 the up position for speaker operation or in the down position for head-
phones.

MICROPHONE-HEADSET

A microphons -headset combination is offered as optional equipment,

side of the pilet's control wheel, the pilot can conduet radio communica-
tions without interrupting other control operations to handle a hand-held
microphone, Also, passengers need not listen to all communications,
The microphone and headset jacks are located near the lower left corper
of the instrument panel.

Using the microphone -headset and a microphone keying switch on the left @

74

0

A S L A N P ol

.

-

TRUE AIRSPEED INDICATOR

A true airspeed indicator is available to replace the standard air-
speed indleator in your airplane. The true airspeed indicator has a cali-
brated rotatable ring which works in conjunction with the airspeed indi-
cator dial in a manner similar to the operation of a flight computer,

TO OET;}I_N TRUE ATRSPEED, rotate ring until pressure altitude
is aligned with cuiside alr femperature in degrees Fa%reni:eit. Then
read trué airspeed on rotatable ring opposite airspeed needls,

NOTE

Pressure altitude should not be confused with indicated
altitude, To obtain pressure altitude, set barometric
scale on altimeter to 20, 92" and read pressure altitude
on altimeter. Be sure to return altimeter barometric
scale to original barometrie setting after pressure alti-
tude has been obtained,

Q

CARBURETOR AIR TEMPERATURE GAGE

A carburetor air temperature gage may be installed in the aireraft to
help detect carburetor icing conditions, The gage is marked with a yel-
low are between -15° and +5°C, The yellow arc indicates the carburetor
temperature range where carburetor icing can cccur; a placard on the
gage reads KEEP NEEDLE QUT OF YELLOW ARC DURING POSSIBLE
ICING CONDITIONS.

Visible moisture or high humidity can cause carburetor ice fermation,
especially in idle or low power conditions, Under crulsing conditions, the
formation of ice is usually slow, providing time to detect the loss of RPM
caused by the ice, Carburetor icing during take-off is rare since the full-
open throttle condition is less susceptible to ice obstruction.



If the earburetor air temperature gage needle moves into the ;l,nallmuei
arc during potential carburetor leing conditions, or there is an unex-
plained drop in RPM, apply full carburetor heat, Upon regaining the
original RPM (with heat off), determine by trial and error the minirmuwm
amount of carburetor heat required for ice-free operation.

\ NQOTE
Carburefor heat should not be applied during take-of

unless absolutely necessary to obtain smooth engine
acceleration (usually in sub-zero temperatures).

OIL QUICK-DRAIN VALVE

An oil quick-drain valve 1s optionally offered to replace the drain @
plug in the oil sump drain port, The valve provides a quicker and clean-
er method of draining engine oil, To drain the oil with this valve in-
stalled, slip a hose over the end of the valve, route the hose to a suitable
container, then push upward on the end of the valve until it snaps into the
open position. Spring clips will hold the valve open. After draining, use

a screwdriver or suitable tool to snap the valve into the extended {closed)
position and rémove the drain hose,

el R R S R
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PILOT SAFETY AND INTRC  CTION
WARNING SUPPLEMENTS

INTRODUCTION

Pilats should know the information containad in the airplane's operating
handboek, placards and checklists, and be familiar with service/maintenance
publications, including service letters and bulltins, to ensure maximum safe
Wilization of the airplane.  When the arplane was manwlactured, it was
equipped with a Pilot's Operating Handbook, Flignt Manual, andior Owner's
Manual. If a handbook or manual is missing, a replacement should be
oblained by contacting a Cessna Authorized Service Station,

In an efford 1o re-emphasize subjects that are generally known to mast pilots,
safety and operational infarmation has been provided in the following Pilot
Safety and Warning Supplements.  As outlined in the table of contents, the
Supplements are arranged numerically to make it sasier to locate a parlicular
Supplement, Supplement coverags is ciassitied in three 13) categories: Flight
Considerations, System  Operational Considerations,  and Maintenance
Caonsiderations.  Most of the information relates 1o afl Cessna airplanss,
although a faw Supplements are directed at oparation of specific configurations
such as multi-engine airplanes, pressurizad airplanes, or airplanes certified for
flight inta known izing conditions.

Day-lo-day salety practices play a key role in achieving maximum utilization of
any piece of equipment,

WARNING

IT IS THE RESPONSIBILITY OF THE PILOT TO ENSURE
THAT ALL ASPECTS OF PREFLIGHT PREPARATION ARE
CONSIDERED BEFORE A FLIGHT IS INITIATED. ITEMS
WHICH MUST BE CONSIDERED INCLUDE, BUT ARE NOT
NECESSARILY LIMITED TO, THE FOLLOWING:

¢ PILOT PHYSICAL CONDITION AND PROFICIENCY

®  AIRPLANE AIRWORTHINESS

®  AIRPLANE EQUIPMENT APPROPRIATE FOR THE
FLIGHT

AIRPLANE LOADING AND WEIGHT AND BALANCE
ROUTE OF THE FLIGHT

WEATHER DURING THE FLIGHT

FUEL QUANTITY REQUIRED FOR THE FLIGHT.
INCLUDING ADEQUATE RESERVES

AIR TRAFFIC CONTROL AND ENROUTE NAVIGATION
FACILITIES

®  FACILITIES AT AIRPORTS OF INTENDED USE

(Continued MNext Page)
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WARNING (Continued)

e ADEQUACY OF AIRPORT (RUNWAY LENGTH, SLOPE,
CONDITION, ETG.)
¢ LOCAL NOTICES, AND PUBLISHED NOTAMS

FAILURE TO CONSIDER THESE ITEMS COULD RESULT
IN AN ACCIDENT CAUSING EXTENSIVE PROPERTY
DAMAGE AND SERIOUS OR EVEN FATAL INJURIES TO
THE PILOT, PASSENGERS, AND OTHER PEOPLE OMN
THE GROUND.

The following Pilot Safety and Warning Supplements discuss in detail many of
the subjects which must be considered by a pilot before embarking on any
flight. Knowledge of this information is considered essantial for safe, sfficient
operation of an airplana.

Proper flight safely begins long before the takeolf. A pilol's affitude toward
safety and safe operation determines the thoroughness of the preflight
preparation, including the assessment of the weather and airplane condiions
and fimitations, The pilot's physical and mental condition and proficiency are
also major contriouling factors.  The use of current navigation chars, the
Aeronautical Information Manual, NOTAMs, airport data, weather information,
Advisory Circulars and fraining information, etc., is important. Individuals often
develop their own parsonal methods for performing cerlain flight operations:
howaver, it is required that these do not conflict with the lmitatians or
recommended operating procedures lar a specitic airplane,

The pilol sheuld know the Emergency Procedures for the airplane, since there
may not be fime o review the checklist in an emergency situation, It is
assential that the pilot review the entire operating handbeok to retain familiarity,
He or she should maintain a working knowledge of the limitations of his or her
airplane.  When the pilot deliberately or inadvertently operates the airplane
outside the limitaticns, he or she is violating Federal Aviation Regulations and
may be subject to disciplinary actions.

Cessna does not supporl modifications to Cessna airplanes, whethar oy
Supplemantal Type Cerificate or otherwise, unlass these certificates ars
approved by Cessna. Such modifications, although approved by the FAA, My
void amy and all Cessna warranties on the airplane since Cessna may nal
know the full eflects on the overall arpiane. Cessna does not and has not
lasted and approved all such medifications by other companies. Mainenance
and operating procedures and performance data provided by Cessna may no
longer be accurate lar the medified airplane.

Airplanes require maintenance cn a regular basis, As a result, it is essertial
that the airplane be reguiarly nspectaed and repaired when pars are worn or
damaged in order 1o maimain flight satety. Information for the proper
maintenance of the airplane is found in the airplans ServiceMaintenance
Manual, llustrated Parts Catalog, and in company-issued Service Information

Reissue - 1 June 1998
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Letters or Service Bulletins, etc.  Pilots should assure themselves that all
recommendations for product changes or moditications called for by Service
Bulleting, etc., are accomplished and that the girplane receves repetitive and
required inspecticns.

Much of the subject matter discussed in the following Supplemants has been
derived from various publications of the U.S. Government.  Since these
decuments contain considerably more infarmation and detail than is contained
hera, it is highiy recommendad thal the pilot also read them in order to gain an
even greater understanding of the subjects related 1o flight safety, These
publications includa the following:

AERONAUTICAL INFORMATION MAMUAL (AIM). This Federal Aviation
Administration (FAA) manual is designed to prowide airmen with basic flight
information and Air Traffic Control (ATC) procedures for use in lhe Mational
Alrspace System (MAS), It also contains items of interest to pilots CONCaming
nealth and medical facls, factors affecting flight safety, a piloVcontroller
glossary of terms used in the Air Trafiic Control System, and information on
safely, accident and hazard feporting.  This manual can be purchased at relail
dealers, or on a subscription basis Irom the Superintendent of Documents,
U.E. Government Printing Office, Washingion, D.C. 20402,

MOTICES TO AIRMEN (Class Il). This is a publication containing current
Netices to Airmen (NOTAMS) which are considered essential 1o tho safely of
fliight as well as supplemental data allecting the cther operational publications
listed here. It also includes current Flight Data Center (FOC) NOTAMS, which
arg regulatory in nature, issued to establish restrictions to flight or amand
charts or published Instrument Approach Procadures. This publication is
issued every 14 days and is available by subscription frem the Superintendent
of Documents.

AIRPORT  FACILITY DIRECTORY, ALASKA and PACIFIC CHART
SUPPLEMENTS, These publications contain  information  on airports,
communications, navigation aids, instrument landing systems, VOR receivar
checks, preferred routes, FSSWeathar Service telephone numbers, Air Roule
Traffic Control Center (ARTCC) frequencias, and various other pertinent
special notices essential 1o air navigation, These publications are available by
subscription from  the National Ocean Service (NOS), MOASM N/ACCS
Distribution Division, Riverdale, Maryland 20737, telephone 1-800-538-8972
FAX {301) 436-6829,

FEDERAL AVIATION REGULATIONS (FARs). The FAf publishes the FARs
to make readily available to the aviation sommunity the regulatory requirements
placed upan them, These regulations are sold as individual pars by the
Superintendant of Documents, The more frequently amended parts are sold
by subscription service with subscribers receiving changes automatically as
they are issued. Less active parls are sold on a single-sale basis, Changes
to single-sale pars will be sold saparately as issved. Infermation concerning

Heissue - 1 June 1998 3




PILOT SAFETY AND

INTRODUCTION
WARNING SUPPLEMENTS

these changes will be furnishad by the FAA through ifs Status of Federal
Aviation Regulations, AC 00-4411.

ADVISORY CIRCULARS {ACs). The FAA issues ACs to inform the aviation
public of nonregulatory material of interest. Advisory Circulars are issued in a
numbered subject system corresponding to the subject areas of the Fedaral
Aviation Regulations. AC 00-2.11, Advisory Circular Checklist contains a listing
of AGs covering a wide range of subjects and how 1o order them, many of
which are distributed fres-of-charge.

AG 00-2.11 is issued every four months and is available at no cost from: U5
Cepartment of Transportation, Distribution requrements Soc_:lon. SVC 121.21,
Washington, DC 20590, The checklisl is also available via the internet at
http:/www. faa.goviabe/ac-chklistactos. htm.
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1
PHYSIOLOGICAL

FATIGUE

Fatigue continues to be one of the most treacheraus hazards to flight sataty. It
generally siows reaction times and causes errors dus to inattention, and it may
not be apparent to a pilot wuntl sericus errors are made, Fatigue is bast
deseribed as either acute {short-term) or chronic (long-term).  As a normal
oecurrence of everyday lving, acute fatigue is the tiredness felt afler fang
periods of physical and/or mental strain, including strenuous muscular efford,
immobility, heavy mental workload, strong ernotional pressure, monolony, and
lack of sleep. In addilion to these commaen causes, the pressures of businass,
financial worries, and unique family problems can be important contributing
factors. Consequently, coordination and alertness, which are vital to safe pilo
performance, can be reduced, Acute fatigue can be prevented by adeqguate
rest and sleep, as well as regular exercise and proper nutriticn,

Chronic fatigue occurs when there is insufficient time for full recovery between
periods of acute fatigue. Performance continues to degrade and judgment
Becomes impaired so that unwarranted risks may be taken, Recovery from
chrenic fatigus requires a prolenged period of rest. If a pilet is markedly
latigued prior to a given flight, he or she should nat fly. To prevent cumulative
tatigue effects during long flights, pilots should conseientiously make efforls to
remain mentally aclive by making frequent visual and radio navigation paosition
checks, estimates of time of arrival at the next check point, atc,

STRESS

Stress from the pressures of everyday living can impair pilol performance,
often in very subtle ways, Difficulties can occupy thouaht processes enough to
markedly decraase alertness. Distractions can also interfere with judgment to
the poinl that unwarranted risks are taken, such as fiying into detariorating
weathar conditions 1e keep on schedule. Stress and faligue can be an
extremely hazardous combination,

ILis virtually impossible to leave strass on the ground.  Therefore, when more
than usual difficulties are being experienced, a pilot should consider delaying
fight untif thase difficulties are salistactonly resolved.

EMOTION

Certzin amoticnally upseting events, including a serious argument, death of a
family member, separation or divorce, loss of job, or financial catastrophe can
seriously impair a pilot's ability 1o fly an airplane safely. The ematians of
anger, depression, and anxiety from such events not only decrease alertnass
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but may also lead lo taking unnecessary risks, Any pilot who experiences an
smotionally upsetting event should not fiy until satistactorily recovered from the
event.

ILLNESS

& pilot should not fiy with a known medical condition or & change of a known
nedical condition that would make the pilot unable to meet medical certificate
standards.  Even a minor ilness suifered in day-lo-day living can seriously
Jegrade performance of many piloting skills vital to safe flight,  An ilness may
sroduce a fever and other distracting symptoms thal can impair judgrment,
nemory, alariness, and the abllity to make decisions. Even if the symploms of
an iliness are under adequate control with & medization, the medication may
athversely affect pilot performance, and invalidate his or her medical certificale.

lhe safest approach is not to fly while sulfaring from any liness, I there is
loubt aboutl a particular illness, the pilot should contact an Aviation Medical
Zxaminer for advice.

VIEDICATION

Yilet parformance can be seriously degraded by both prescribed and aver-the-
wcunter medications,  Many medications, such as tranguilizers, sedatives,
itrong pain relievers, and cough suppressant preparations, have primary
dfacts that may impair judgment, memory, alertness, coordiﬁaiio:\,lws:on. and
ibility to make decisions, Other medications, such as anthistamines, blood
ressure crugs, muscle relaxants, and agents to control diarrthea and motion
icknass, have side effacts that may impair the bedy's critical functions, Any
nedications that depress the nervous system, such as a sedative, trangulizer
i antibistamine, can make a pilot more susceptible to hypoxia,

‘ARs prohibit pilots from fiying while using any medication that afiects their
acullies in any way contrary fo safety. The safest advice is 1@ rot fly whie
aking medications, unless approved to do so by an Aviation Medical
xaminer, The condition for which the drug is required may itself ba very
1azardous to fiying, even whan the symploms are suppressed by the drug. A
:ombination of medications may cause adverse effects that do not result fram
1 single medication,

ALCOHOL

0 not fly while under the influence of alcohol. Flying and alcohel are definitely
. lethal combination. FARs prohibit pilots from fiying within & hours after
onsurming any alcoholic beverage or while under the influence of alcohol. A
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pilat may still be under tha influence & hours aftar drinking a maderale amount
of aicohol.  Therefore, an excellent practice is to allow af least 24 hours
betweaen "bottle and throttle,' depending on the amount of alcoholic bevarage
cansumed,

Extensive research nas provided a number of facts ahout the hazards of
alcohol consumption and fiying. As litile as one ounce of liquor, one bottie of
baer, or four ounces of wine can impair flying skills, with the alcohal consumac
in these drinks being detectable in the breath and blood for at least three
hours,  Alcohol also renders a pilot much more susceplible to disorientation
and hypoxia. in addition, the after effects of aloohal increase the level of
fatigue significantly.

There is simply no way of alleviating a hangover. Ramember tha the human
body metabolizes alcohol at a fixed rate, and no amount of coffee or
madications will alter this rate. Do not fly with a hangover, or a “masked
hangover” (symploms suppressed by aspirin or other medication). A pilet can
be severely impaired for many hours by hangover,

DRINKING THE RIGHT FLUIDS

One of the main sources of pilot and passenger complaints stems from the
relatvaly lowered humidity during air trave! encounterad at altitude particularly
on extended flights.  Even though an individual may not be physically active,
body water is continuously expired from the lungs and through the skin. This
physiological phenomenon is called insensible perspiration or insensible loss
of water.

Tha loss of water through the skin, lungs, and kidneys never ceases, Water
loss is increased with exercise, levet, and in some disease canditions such as
hyperthyroidism.  Combatting the effecis af insensible walter loss during flight
requires frequent waler intake. Unless this is done, dehydration will oceur and
this causes inlerferance with hlood circulation, tissue metabolism, and
excretion of the kidneys, Water is vital for the normal chemizal reaction of
humar tissue. [t is also necessary for the regulation of body temperature and
as an excratory madium

Beginning a flight in & rested, healthy condition is of prime importance. Proper
water balance through frequent fluid intake releves the adverse affects
produced by insensible water loss in an atmosphere of lowered humidity.
Typical dehydration conditions are: dryness of the tissues and resulting
iritation of the eyes, nase, and throat as well as other conditions previousty
mentioned plus the asscciated fatigue relating to the state of acidos's (reduced
alkalinity of the blood and the body tissues). A person raporting for a fiight in a
dehydraled state wih mare readly notice these symptoms until fluids are
adequately replaced.
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Consumption of coffee, tea, cola, and cocoa should ba minimized since thase
drinks contain caffeine. In addiion, tea contains a related drug, theophylline,
while cocoa (and chocolate) contain thecoromine, of the same drug group.
These drugs, besides having a diuretic effact, have a marked stimulating effect
and can cause an increase in pulse rate, elevation of biood pressurn,
stimulation of digestive fluid formation, and irrifability of the gastrointastinal
Iract.

HYPOXIA

dypoxia, in simple terms, is a lack of sufficiant oxygen o keep the brain and
sther body tissuss functioning properly,  Wide individual variation oceurs with
‘espect o susceptibiity 1o and symptoms of hypoxia. 0 addition to
srograssively insufficiant cxygen at higher allitudes, anything imerfering with
he blood's ability to carry oxygen can contribute to hypoxia (e.g.. anemias,
:arbon monoxide, and certain drugs). Alse, alcohol and various other drugs
iecrease the brain's tolerance to hypoxia. A human body has no built-in alarm
systern to let the pilot know when he iz not getting enough axygen. It is
lifficult o predict when or where hypoxia will acour during a given flight, ar
ww it will manifest itself,

Although a detericration in night vision occurs al a cabin pressure altilude as
ow as 5000 feei, other significant effects of altitude hypoxia usuvally do not
Cur in a normal healthy pilot below 12,000 fes!, From 12,000 to 15,000 leet
i altitude, judgment, memory, alertness, coordination, and ability to make
lecisions are impaired, and headache, drowsiness, dizziness, and either a
iense of well-being (euphoria) or beligerence occurs. The efiects appaar
oilowing increasingly shorter periads of exposure 10 increasing altitude. In
act, a pilot's perlormance can sariously deteriorate within 15 minutes at
5,000 feat, At cabin pressures above 15,000 fest. the periphary of the visual
eld grays out to a peint where only central vision remains {tunnel vision). A
iue eoloration (cyanosis) of the fingernails and lips develaops and the ability to
ake corrective and protective action is lost in 20 to 230 minutes at 18,000 leat
ind & 1o 12 minutes at 20,000 feet, followed soon thersatter by
INConsciousness.

he altitude at which significant effects of hypoxia occur can ba lowsred by &
umber of factors. Carbon monoxide inhaled in smoking of from exhaust
imes, lowared hemoglobin (anemia), and cerain medications can reduce the
xygen-carrying capacity of the blood to the degree that the amount of oXygen
rovided 1o body fissues will already be squivalent to the oxygen provided o
8 tissues when exposed to a cabin pressure aftitude of several thousand
el Bmall amounts of alcchol and low doses of cenain drugs, such as
ntihistamines, tranguilizers, sedatives, and analgesics ean, through their
apressant action, render the brain much more susceptible to hypoxia,
xtreme heat and cold, fever, and anxiety increase the body's demand for
*ygen, and hence, its susceplibility 1o hypoxia.
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Cgrmm reguiations require that pilols use supplemental oxygen ater 30
minutes of exposure ta cahin prassure alliludes between 12,500 and 14,000
faet and irmmedialely upon exposure lo cahin pressura allitudes above 14,000
feal.  Every occupant of the airplane must be provided with supplemeantal
Gxygen al cabin pressure altlitudes abave 15,000 feat,

Hypcx!a can be pravented by avoiding factors thal reduce lolerance to allitude,
by enrichaning tha air with oxygen from an appropriate axygen system, and by
maintaining a comfortable, safe cabin pressure alfitude.  For optimum
protection, pilots ara encouraged to use supplemental oxygen above 10,000
feel during the day, and above 5000 faat al nigiht.

NOTE

When using cxygen systems that do not supply ‘pressure
breathing", 100% oxygen cannot mainiain proper  blood
axygen level above 25000 feel aliituds, Pilot's must ba
famifiar with limitations of the airplane oxygen system.

Pilots arg encouraged ta attend physiclogical training and susceptibility testing
n & high-aliiude chamber to experience and make note of their own personal
reactions to the effects of hypoxia. Thesa chambers are located af the FAA
Civil Aeromedical Institute and  many governmental and military faciities.
Krwwmg_be*cre hand what your own early symptoms of hypoxia are will allow a
graaler time margin for taking corrective action. The corraciive action, should
symploms be noeficed, is to use supplemental oxygen andlor decrease cabin
altitude.  These actions must nat be delayed.

SMOKING

Smaokers are slightly rasistant o the initial symploms of hypoxia. Hecause of
this, smokers risk the possibility of delayed detaction of hypoxia. Pilots should
avoid any detrimental factors, such as second hand smoke, which can cause
such insensitivity.  The small merit of hypoxic tolerance in smokers will do
more harm than good by rendering them insensitive and unaware of the
hypoxic symptoms,

Smeking in the cabin aof the airplana exposes othar passengers to high
concenirations of naxious gas and residue, Furthermore, many af the systems
of the aiplane are comtaminated and deteriorated by long-term exposure fo
amoking residua. Due 1o the farge number of known dangers and hazards, as
well as those which are sl the subject of research, it is strongly
recommendad that smoking nat take place in flight.

WARNING

SMOKING WHILE OXYGEN SYSTEMS ARE IN USE
CREATES AN EXTREME FIRE HAZARD.
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IYPERVENTILATION

yperventilation, or an abnermal increase in the volume of air breathed in and
it of the lungs, can occur subconsciously when a stressful situation is
wountared in flight.  As hyperventilation expels excessive carbon dioxide
yn the body, a pilol can experience symptomns of light headedness,
ifocation, drowsiness, tingling in the extremitias, and coolnass -- and react to
am with even greater hyparventilation. Incapacitation can eventually result,
woordination,  disorientation,  painful  muscle  spasms, and  finally,
iconsciousness may ultimately ocour,

e symptoms of hypen.fu:mtilaiion will subside within a few minules if the rale
wl depth of breathing are consciously brought back under control.  The
storation of normal carbon dioxide levels in the body can be hastened by
ntrolled breathing in and out of a paper bag held over the nose and mouth,

uly symploms of hypervantilation and hypoxia are similar.  Moreover,
‘parventilation and hypoxia can ocour at the same tme.  Therefore, if a pilot
using oxygen when symploms are experenced, the oxygen system should
» checked 1o assure that it has been functioning efiectively before giving
tantion to rate and depth of breathing,

AR BLOCK

5 an airplane climbs and the cabin pressure decreases, trapped air in the
iddle ear expands and escapes through the eustachian tube to the nasal
issages, thus equalizing with the pressure in the cabin,  During descent,
bin pressure increases and some air must return to the middle ear through
2 sustachian tube to maintain egual pressure. However, this process does
i always occur without effort, In most cases it can be accomplished by
vallowing, yawning, tensing the musecles in the throat or, il thase do not waork,
© the combination of closing the mouth, pinching the nese closed, and
ternpting to blow gently through the nostrils (Valsalva maneuver).

thar an upper respiratory infection, such as a cold or sore throat, or a nasal
ergic condition can produce enough congestion around the eustachian tube

make equalization difficull.  Consequently, the difference in pressure
ttween the middle ear and the airplane cabin can build up to a level that will
id the eustachian lube closed, making equalization difficuli, it not impossible.
Ws situation is commanly referred to as an “ear block." An ear block
oduces sevara pain and loss of hearing that can last from several hours 1o
veral days. Rupture of the ear drum can occur in flight or after landing.
Jid can accumulate in the middle ear and become infected. If an ear block
axperienced and does nol clear shorly afier landing, a physician should he
nsuted. Decongestant sprays or drops to reduce congestion usually do not
wvide adequate protection around the eustachian fubes. COral decongestants
va side effects that can significantly impair pilol performance.  An ear block
n be prevented by not fiying with an upper respiralory infection or nasal
ergic condition.
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SINUS BLOCK

Curing cimb and descent, air pressure in the sinuses equalizes with the
airplare cabin pressure through small openings that connect the sinusaes 1o the
nasal passages. Either an upper respiratory infection, such as a cold ar
sinusitia, or a nasal allergic condition can produce enough congestion araund
the openings 1o slow equalization, and as the difference in pressure between
the sinus and cabin increases, eventually the openings plug.  This “sinus
black™ oecurs most frequently during descent,

!A sinus block can occur in the frondal sinuses, located above each eyebrow, or
in the maxillary sinuses, located in each upper cheak. It will usually produce
exeruciating pain over the sinus area. A maxillary sinus block can also make
!I-_:e upper teeth ache. Bloody mucus may discharge from nasal passages. A
sinus block can be prevented by not flying with an upper respiratory infaction
or nasal allergic condition. |f & sinus block does occur and does not clear
shortly alter landing, a physician should be consulled.

VISION IN FLIGHT

Ot all the pilot's senses, wision is the most critical 1o safe flight, The lavel of
llumination is the major factor to adequate in-flight vision. ~ Detalls on flight
instruments or aeronautical charls become difficult to discern under dimly i
condifions,  Likewise, the detection of other aircraft is much mora difficult
under such conditions.

In darkness, vision becomes more sensitive 1o light, 4 process called dark
adaptation.  Although exposuvre to iotal darkness for at feast 30 minutes is
required lor complete dark adaptation, a pilot can achieve a moderate dagree
of dark adaptation within 20 minutes under dim red lighting.  Since red light
severely distorts celors, especially on acronautical charts, and can cause
serious difficulty in fecusing the eyes on cbjects inside the cabin, its use is
advisable only where optimum cutside night vision is necessary, Even so,
white flight sfation lighting must be avalabla when needed for map and
instrurment reading, especially while under IFR conditions. Dark adaptation is
impaired by exposure to cabin pressure altitudes above 5000 feet, carbon
menoside inhalad in smoking and from exhaust fumes, deficiency of vitamin A
in the diet, and by prolonged exposure to brighl suniight. Since any degree of
dark adaptation is lost within a few seconds of wiewing a bright Tight, pilots
should close one eye when using a light to preserve some degree of night
vision, In addition, use of sunglasses curing the day will help speed the
pracess ol dark adaptation during night flight.
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SCUBA DIVING

A pilot or passenger who flies shortly after prolonged scuba diving could be in
serious danger. Anyone who intands to fly after scuba diving should ailoyw the
body sufficient time to rid itself of excess nitrogen absorbed during diving. If
nol, decompression sickness {commanly refarred to as the "bends"}, dus to
dissolvad gas, can occur even at low allitude and create a serious in-flight
emergency. The recommended waiting time betare flight to cabin altitudes of
8000 feet or less is at least 12 hours after diving which has not required
controlled ascent (non-decemprassion diving), and at least 24 hoyrs after
diving which has required a controlled ascent {decompressicn diving). The
waiting time before flight to cabin pressure allitudes above 8000 feet shoulr be
it least 24 hours attar any scuba diving,

AEROBATIC FLIGHT

Jilets planning to engage in aerchatic maneuvers should be aware of the
Mysiological “stresses  associated With  accelerativa  farces during  such
naneuvers. Forces experienced with a rapid push-over maneuver will rasylf in
e blood and body organs being displaced toward the head. Depanding on
e forces inveived and the individual folerance, the pilot may exparience
liscomion, heatdache, “red-out”, and evan unconsciousness,

tere s a physiological limit to the time the pilot can talerate higher forces
efore losing consciousness. As the blood circulation to the brain decreases
S a result of tha forces involved, the pilot will experience "narrawing" of visual
alds, “gray-out”, “black-out”, and UNCoNsciousness,

hysiclogically, humans progressively adapt to imposed straing and stresses,
ad with practice, any maneuver will have a decreasing effect. Tolerancs to
3" forces is dependent on human physiolagy and the individual pilot, These
clars include the skeletal anatamy, the eardiovascular architacture, the
rvous system, blood make-up, the general physical state, and experience
 recency of exposure. A Filot should consult an Aviation Madical Examinar
ior fo aerchatic training and be aware that poor physical condition can
duce tolerance 1o accelerative forces,

Reissue - 1 June 1998

€ € ¢

€

PILOT SAFETY AND
WARNING SUPPLEMENTS

CHECKLISTS

CONSISTENT USE

Airplane checklists are available for those persons wha do not wish to use the
operating handbook on evary fight,  These checklists cantain excerpts from
the operating handbook written for that particular airplane and are designed to
remind pilots of the minimum items 1o check for safe operation of tha dirplane,
withou! providing details Conearming the operation of any paricular system,
Checklists should he used by the pilot and not placad in the seat pocket and
forgotten.  Even pilots who consistently carry the checklisis tencd to memaorize
certain  areas  and intentionally overiook  these procadural  references,
Conanuemly. in fime, thesa individuals fingd 1hat operating something as
complex as an airplane on memory alone i3 pracically impossible, and
aventually, could find themselvas in trouble because ore or more important
items are overlooked or completaly forgotten,  The consistent use of all
checklists is required tor the safe operatian of an airplana.

2
CHECKLISTS

NOTE

Abbreviated checklists can be usad in place of the airplane
operating manual  Howaver, they should be used only after
the pilot becomes familiar with the airplane operating manual,
and thoroughly  understands  the required procedures for
arplane cperatian.

CONTRIBUTIONS TO SAFETY

Most large airpianes in the transport category are flown by consistent use of all
checklists. Experience has shown that pilols who consistently use checklists
on every flight maintain higher ovarall proficiency, and have beter safely
records. The pilol should not become precceupied inside the cockpit (such as
with a checklist) and fail to remain alert for situations oulside the airplane,

CHECKLIST ARRANGEMENT (CRGANIZATION OF
ITEMS)

Abbreiviated checklists are writtan in & concise form fo pravide pilots with a
means of complying with established requirements for the safe aperation of
their airplane. The checklists are usually arranged by "ltem™ and “Condition”
headings. The ilem to be checked is listed with the desired condition stated.
Key words or switch and lever positions are usualy emphasized by
capitalization in the “Condition” colymn. Tha checklist may also contain
supplemental information pertinent 1o the operation of the arplang, such as
performance data, oplional aquipment operalion, efe., that the pilot might
roulinaly use.
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EMERGENCY CHECKLISTS

Emergency checklists are provided for emergency situations pecular to a
particular airplane design, operating or handing charactenstic, Filots should
pericdically review the airplans operaling handoocck to be complately familiar
with information published by the manufacturet toncerning the akplane.
Emergency situations are never planned and may oceur at the worst possible
Ime. During mast emergancy conditions, there will not be suflicien lime to
‘efer to an emergency checklist; therefors, it is essential that the pilot cormemit
o memary these emergency procedures that may be shown in bold-face Iypo
or outlined with a black border, within the BMErgency procedures seclion in
wperating handbooks or equivalerd hand-heid checkiists, These tems are
:ssantial for continued sate fight.  Alter the BmMergency sitwation s under
ontrol, the pliot should complete the checklist in its entirety, in the propar
iequence, and confirm that all items have been accomplished, 1 s essential
hat the pilot review and krow published smergency chacklists and any other
'mergency procedures. Familiarity with the airplane and ils systems and a
igh degrees of pilot preficiency are valuable assets if an emargency should
Tse,
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AIRPLANE LOADING

AIRPLANE CENTER-OF-GRAVITY RANGE

Filols should never become complacent aboul the weight and balance
limitations of an airplane, and the reasons for these limitations, Since waight
and balance are vilal to safe airplane operation, every pilol should have a
thorough understanding of  airplane leading, with its limitations, and the
principles of airplane balance. Airplane balance is maintained by controiling
the position of the center-of-gravity, Qverloading, or misloading, may naot resul
in chvious structural damage, bul could do harm to hidden Structure or
produce a dangerous situation in the evenl of an emergency under those
condiiens,  Overloading, or misloading may alse produce hazardous airplane
handling characieristics,

There are several different weighls to be considersd when dealing  with
airplane weight and balance. These are defined in ancther paragraph in thig
supplement.  Airplanes are designed with predetermined structural limitations
to meet certain performance and flight characteristics and standards. Their
balance is determined by the relalionship of the center-of-gravity (C.G.) to the
canter of i, Mermally, the C.G. of an airplane is located slightly forward of the
center of lift. Tre pilot can safely usa the airplane flight confrols to maintain
stabilized balance of the airplane as leng as the C.G. is located within
specified forward and af limits, The allowable variation of the C.G, location is
called the center-ol-gravity rarge. The exact location of the allowable C.G,
ranga is specified in the operating handboaok for that particular airplanea,

LOCATING THE LOAD

1 is the responsibility of the pilct to ensure that the airplane is loaded property.
Operation oulside of prescribed weight and balance limitations could result in
an accident and serious or fatal injury.

To determine the center-ol-gravity (C.G.} of an airplane, a pilol must have an
understanding ol the three terms used in weight and balance calculations.
Thesa terms are waight, moment, and arm. The principles associatad with
thase terms are applied to each accupant, piece of cargo or baggage, the
airplane itsell, and 1o all fuel to determine the overall C.G. of the airplane,

The weighl of an object should be carefully determined or calculated. Al
weights must be measured in the same units as the aircraft empty weight. The
arm is the distance that the weight of a particular tem is located from the
refarence dawm line or the imaginary vartical line from which all horizental
distances are measured for balance purposes (refer to examples in Figure 1).
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Ihe word “moment,” as used in airplang loading procedures, is the product of
he weight of the object multiplied by the arm.
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Figure 1, Computing tha Center-of-Grawity

lats can remember and use the relationship of these tarms most easily by
ranging them in a mathematical {riangle:

A

weight = arm = moment
moment + weight = arm
moment + arm = weight

e ralative position of any two terms indicates the mathematical process
witiplication or division} required to compute the third term.

loading graph or loading tablas, a caenter-of-gravity limits chart andior a
nter-of-gravity moment envelope chart, as well as a sample loading prablem
& provided in most airplane aperating handbooks, By fallowing the narrative
aclions, the pilot can determine the correct airplane C.G. for any
nfiguration of the airplana, If the position of the load is different from that
own on the loading graph ar in the loading tables, additional moment

Reissue - 1 June 1538

¢

+ 20N .

\o

&

€

€ € ¢

€

PILOT SAFETY AND

3
WARNING SUPPLEMENTS AIRPLANE LOADING

caloulations, based on the actual weight and C.G. arm (fuselage station) of the
fem being loaded, must be perfarmed,

LOAD SECURITY

'n addiion to the security of passengers, it is the piot's respensibilty to
determing that all carge and/or baggage is secured before flight,  When
required. the airplane may be equipped with tie-down rings or fittings for the
purpese ol securing cargo or baggage in the baggage compariment or cabin
area.  The maximum allowable cargo loads 1o be carried are determined by
cargo weight imitations, the type and number of tin-downs used, as well as by
the airplane weight and C.G. Fimitations, Always carefully observe all
precautions listed in the operating handbaok concermning cargo tiedown,

Filats should assist in ensuring seat security and proper restraint for ail
passengers. Pilots should also advise passengers not to put heavy or sharp
tems under occupied seats since these items may inlerfere with tha seats'
energy absorption characteristics in the event of a crash,

Optional equipment installad in the airplane can affect loading, and the airplane
center-of-gravity.  Under certain loading condgitions in tricycle gear airplanes, it
is possible to excead the aft C.G, Imit, which could cause the airplane lo tp
and allow the fuselage tailcone o strike the ground while loading the airplane,
The force of a tal ground strike could damage internal structure, resulting in
possible interference with elavator control system operation.

EFFECTS OF LOADING ON THE FLIGHT

Weight and balance fimits are placed on airplanes for three principal reasons:
first, the effect of the weight on the primary and secondary structures; second,
the affect on airplane performance; and third, the effect on flight eontraliability,
particularly in stall and spin recovary.

A knowledge of load factars in flight maneuvers and gusts is important for
understanding how an increase in maximum weight affacts the characteristics
of an airplane.  The structure of an airplane subjected to a ioad factor of 3 Gs,
must be capable of withslanding an added load of three hundred pounds for
each hundred pound increase in weight. Al Cessna airplanes are analyzed
and tested for flight at the maximum authorized weight, and within the speeds
postad for the typa of flight 1o be performed. Flight at weights in excess of this
amaount may be possible, but loads fer which the airplane was not designed
may be imposed on all or some part of the structure.

An airplane iaded {o the rear limit of it permissible center-of-gravity range will
respond differently than when it is Ivaded near the forward lirit. The stall
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sharacteristics of an airplane change as the airplane load changes, and siall
sharacteristics become  progressively helter as center-of-gravily  moves
orward,  Distribution of weight can also have a significant effect on &pin
haracteristics, Forward location of the C.G. will usually make it more difficult
o obfain a spin.  Conversely, extremely aft C.G. locations will tend 1o promoie
angthened recoveries since a more complete siall can be achieved. Changes
1 airplane weight as well as its distribution car have an effec! on spin
haracteristics since increases in weight will increase inertia.  Higher weights
nay delay recoveriss,

n airplane loaded beyond the farward C.G, limil will be nose heavy, and can
& difficull to rotate for takeoff or flare for landing.  Alrplanes with 1ail whesls
an be nosed over more easily.

-OAD AND LATERAL TRIM

ome airplanes have a maximum limit for wing fuel lateral imbalance andier a
aximum wing locker load limitation,  These Iimitalicns are required for one or
oth of two primary reasons.  The first is lo ensure thal the airplans wil
aintain certain roll responses mandated by its cerification. The other is to
revend overheating and interruption of lateral trim on certain types of
utopliots caused by the excessive work required to maintain a wings level
ftitude while one wing is heavier than the other. Pilots should carefully
bserve such fimitations and keep the fual balance within the limits set farth in
e respactive operaling handbook.

VEIGHT AND BALANCE TERMINOLOGY

ne follewing list is provided in order to familiarize pilols and owners with the
rminology used in caiculating the weight and balance of Cesspa airplanes.
wome terminology listed herein s delined and used in Pilot's Cperating
andboaks cnly.)

rm The horizontal distance from the reference datum to
the centar-of-gravity {C.G.) ol an item,

asic Empty Weight The standard empty weight plus the waight  of
installed optional equipment.
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.G, Arm
C.G. Limits

Centar-oi-Gravily
iC.G)

MAC

Maxirmum Landing
Weght

Maximum Ramp
Weight

Maximum Takeofl
Wesight

Maximurm Zero Fual
Weight

hMomant

Fayload
Reference Datum

Standard Empty
Waight

Slalion
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The arm obtaned by adding the airplane’s individual
moments and dividing the sum by the total weight.

The extreme center-of-gravity localions within which
the airplane mus! be operated af a given welight,

The point at which an airplane or item of equipment
would balance if suspended. lis distance fram the
refarence datum is found by dividing the total moemeant
by the total weight of the airplane or item of
equiprment,

The mean aercdynamic chord of a wing is the chord
of an imaginary airfoil which throughout the flight
range will have the same force veciors as those of
the wing.

The maximum weight approved for the landing
touchdown.

The maximum  weight  approved  for  ground
fmaneuvers, I includes the weight of starl, taxi and
runup fuel,

The maximum welght approved for the star of the
takeoff rofl.

The maximum weight exclusive of usable fuel.

The product of the weight of an item multiplied by its
arm.  (Momenl divided by a constant is used to
simplify balance calculations by reducing the number
of digits.)

The weight of occupants, cargo, and baggage.

An imaginary verlical plane from which all horizomal
distances are measurad for balance purposes,

The weight of & standard airplana, including unusabie
fugl, full operating fluids and full engine oil. In those
martuals which refer to this weight as Licensed Empty
Weight, the weight of engine il is not included and
must be added separately in weight and balance
calculations. )

A location alorg the airplane fuselage given in terms
ol the distance from the referance datum.
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Unusable Fual
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The weaight of chocks, blocks, stands. ete., used when
weighing an airplane, and is included in the scala
readings. Tare is ceducted from the scale reading to
obiain the actual (net) airplane weighi,

;Fhe quantity of fuel thal cannct be salely used in
light,

Usable Fuel The fuel available for flight planning,

Usaful Load The differance batweon ramp weight and the basic
ampty weaight.
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SINGLE ENGINE FLIGHT
INFORMATION (MULTI-ENGINE
AIRPLANES)

INTRODUCTION

The following discussion is intended primarily for pilots of propellar-driven, light
twin-ergine airplanes, powered by reciprocating engines and certified under
CAR Part 3 or FAR Part 23. This discussion is not intended fo apply to
specific medels, but s intended, instead, 1o give general guidelines or
recommendations for oparations in the evant of an angine failure during flight,

SINGLE ENGINE TAKEOFF AND CLIMB

Each time a pilet considers a takeofl in a twin-engine airplane, knowledge is
required of the Minimum Coniral Speed {(Viygz) for that particular airplane.
Knawledge ol this speed, is essential 1o ensure sate operation of the airplane
in the event an engine power loss ocours during the most critical phases of
flight, the takeolf and initial climb.

Viac 15 the minimum flight speed at which the airplane is directionally and
laterally confroliable as determined in accordance with Federal  Aviation
Regulaticns.  Airplane cerifization conditions include: one engine becoming
inoperative and windmilling; not mere than a 5-degree bank toward the
operative engine; takeolf power on the aperative  engine; landing gear
retracted; flaps in the takeofl position; and the most critical C.G. (centar of
gravity}. A mulli-angine airplane must reach the minimum control speed before
full centrol deflactions can courtaract the adverse rolling andlor yawing
tendencies asscciated with one engine inoperative: and full power operation on
the other engine. The most critical time for an angine failure is during a two or
three second peried, late in the takeoff, while the alrplane is accelerating to a
sale speed.

Should &n engine failure be experienced bafore lifiolt speed is reached, the
takeoff must be aborted. |f an engine failure occouwrs immediately aftar liftolf,
but before the landing gear is retracted, continue takeoff while ratracting gear.
Abart takooff only if sufficiant runway is available. This decision should be
made petore the takeolf is initiated,

The pilot of a twin-engine airplane must exercise good judgment and take

prompt action in the decision whether or net to abort a takeolf attarmpt
following an engine failure, sinee many factors will influence the decision.
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mixture control may alleviate the condition. It must be emphasized that these
procadures are not designed to replace the procedural steps lisled in the
emargency procedures section of the airplane operating handbook, but are
presented as a guide 1o be used by the pilot if, in his or her judgmant,
corrective action should be attempted prior to shulting down a failing or
malfunctioning engine.  Allitude, terrain, waather conditions, weighi, and
accessibility of suitable landing areas must all be considerad bafore atlempting
to determine andfor correct the cause of an angine failure. In any event, if an
engina fails in cruise and cannot be restaried, a landing at the nearest suitabls
airpart is racommended.

SINGLE ENGINE APPROACH AND LANDING OR
GO-AROUND

An approach and landing with one engine noperative on a multi-engine
airplane can easily be completed by a proficient, properly trained pilot.
However, the pilot must plan and orepare the airplane much earlier than
normal to ensure success. While preparing, fuel should be scheduled so that
an adequate amount is available for use by the operative engine. Al
crossteeding should be complated during fevel flight above a minimum allitude
of 1000 fest AGL,

Buring final approach, the pilot should maintain the single engine best rate-of-
climb speed ar highar, until the landing is assured. An attempt shouid be
made to keep the approach as normal ag possible, considering the siuation,
Landing gear should be extended on downwind leg or over the final approach
fix, as applicable. Flaps should be used 1o control the descant through the
approach,

Consideraticn should be given to a loss of the other engine or the necassity to
make an engine inoperative go around. Undar certain combinations of weight,
temperature and altitude, neither level fight nor a single engine go-around may
be possible. Do not attempt an engine inoperative go-around afiar the wing
flaps have been extended beyond the normal approach or the published
approach flap setting, unless enough altilude is available 1o allow the wirg
flaps to be refracted to the normal approach or the published approach flap
safting, or less,
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AIRSPEED CONTROL

Flying other than published dirspeads could put the pilot and airplane in an
unsale  siluation, The arspeeds published in the airplana’s  operaling
handbook have been testad and proven to help preven! unusual siluations,
For axample, proper lifofl speed puts the airplane i the best position for a
grmooth fransition 1o a cfimb attilude. However, it liftofl is oo early, drag
increases and consequently increases the takeolf ground run,  This procedure
also degrades conlrollability of multi-enging airplanas in the event an engine
faillure ccours altar 1akeofl. In addition, earty liftoff increases the time required
lo accelerale from liftc!l 1o either the single-engine best rate-of-climb spsed
(VygE) or the single-engine best angle-of-clmb speed (Vyge) if an obstacie is
ahead. On the other hand, if [Hoff is late, the airplane will tend to “leap” into
the climb, Piiots should adhera to the published liftoff or takecll spesd for their
particular airplane.

The pilot shouid be familiar with the stall characteristics of the airplane when
stailed from a normal 1 G stall, Any airplane can be stalied at any spead, The
absolute maximum speed al which full aerodynamic confrel can be safely
applied is listad in the airplane’s operating handbock as the manauvering
speed. Do not make full or abrupt contral movements apove this speed. To
do so could induce struciural damage lo the airplane.

TRAFFIC PATTERN MANEUVERS

Therg have been incidents in the vicinity of controlled airports ‘thal were
caused primarly by pilots executing unexpected maneuvers.  Air Traflic
Control (ATC) service is based upon cbserved or known fraftic and airpor
condifions. A Traftic Condrollers establish the sequenca ol arriving and
departing airplanes by advising them ta adjust their flight as necessary to
achieve proper spacing. These adjustments can anly be based on observed
traffic, accurate pilol radio reports, and anticipated airplane maneuvers, Filots
are expacted 1o cooperate so as o preciude disruption of the traffic flow or the
creafion of conflicting traffic patterns. The pilat in command of an airplane is
direclly responsible far and is the final authority as to the operation of his or
her airplane.  On occasion, it may be necessary for a pilol to maneuver an
airplane to maintain spacing with the iraffic he or she has been sequanced to
follew. The controller can anticipate minar manewering such as shallow “5°
turns. The contraller canno!, however, anticipale a major maneuver such as a
360-degroe turn,  This can rasull in a gap in the landing interval and more
imporantly, it causes a chain reaction which may result in a conflict with other
trafic and an interruption of the sequence eslablished by the tower or
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Some of these factors include: runway length, grade and surface condition
{i.e., slippery, dry, etc.), fisld elavation, temperature, wingd speed and diraction,
terrain or abstructions in the wicinity of the funway. airplane weight and single
engine ciimb capabilty under the prevaling conditions, among others. The
pilot sheuld abort the takeoff, lollowing an engine-out, evan if the airplane has
litted off the runway, i runway conditions permil.  However, under limitad
circumstances (ie., short runway with obstructions) the pilot may have 1o
continue the takeoll following a il and an enging-out,

While it may be passible 1o continue the takealf at light weights and with
favorable atmospheric conditione following an engine failure just atter Litaff,
long distances are required to clear even small obstacles, Distances reguired
lo clear an obstacle are reduced under more favorable combinations of weight,
headwind component, or obstacle height,

The pilot's decision to continue the takeoft after an engine failura should be
basad on consideration of either the singla engine best angle-of-climy spaed
(MxsE) it an obstacla is ahead, or tha single engine best rate-ol-climb spead
{Wvze) when no obslaclas are present in the climb area. Once the singla
engine hest angle-of-climb speed is reached, altitude becormas mare important
than airspeed until the obstacle js cleared,  On the other hand, the single
engine best rale-of-climb speed becomes more importanl when there are no
obstacles ahead. Reler 1o the Owners Manual, Flight Manual or Pilot’s
Operaling Handbook for the proper airspeeds and procedures to be used in
the evenl of an engine failure during takeof, Refar o tha waming placard "Ta
Continue  Flight With An Inoperative Engine" in the airplane’s operating
handbook and/or on the instrument penal for additional information.

Should an engine faiure Sceur at or above these prescribed airspeads, the
airplane, within the limitations of ils single engine alimb parformance, should he
maneuverad to a landing.  After the airplane has been “cleanred up” folfowing
an enginz failure (landing gear and wing flaps retracted and the propellar
feathered on the inoperative enginal, it may be accelarated (o its single engine
bast rate-of-climb speed.  If immediate cbstructions so dictata, the single
engine best angle-of-climb Speed may be maintained until the obstacles are
cleared, In no case should the speed be allowed to drop below single engine
best angle-of-climb speed unless an immediate landing is planned, since
aifplane  performance capabilities will deterigrate rapidly as the airspead
decraases.  After clearing all immediate tbstacles, the airplane should be
accelerated slowly to its single engine best rate.of-climb speed and the climb
canfinusd to a safe altitude which will allow maneuvering for a return to the
airport for landing.

To obtain single engine best climb performance with one ongine inoperalive,
the airplane must Be flown ina 3 o5 degree hank toward the oparating
engine.  The rudder is used to maintain straight flight, compensating for the
asymmetrical engine power. The ball of the turn-and-bark indicator should not
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be centered, but should be displaced about 1/2 ball width toward the operating
engine.

The propeller on the inoperative engine must be feathered, the landing gear
retractad, and the wing flaps retracted for continued safe flight.  Climk
pardormance of an airplane with a propelier windmiling usuglly is nonexistent,
Onee the decision to teather a propeller has been made, the pilot should

The following general facts should be used as a guids it an engine failure
Goours during or immediataly after fakeol:

5 Disconiinuing a  takeoif upon  encountering  an engine failure g
advisable under most circumnstances. Continuing the takeolf, i an
engine fallure ocours prior to reaching single engine bast angla-of-
climb spead and landing gear retraction, is not advisable,

2. Altitude is more valuable to safely immediately after takeoff than is
airspead in excess of tha single engine best angle-of-climb speed.

3 A windmilling propeller and extendad landing gear cause a severs
drag penalty and, therefore, climb or continued favel flight is
improbable, depending on weight, altitude and temperature, Prompt
refraction of the landing gear (except Model 337 series), identification
of the inoperative enging, and feathering of the propeller is of ulmaost
importance if the takeot is to be continued.

4. Unless touchdown is imminent, in no case should airspeed be alowed

1o fall below single engine best angle-of-climb speed avan thaugh

alilude is lost, since any lesser speed will result in significantly

reduced cimb performance.

It the requirement for an immediate climb is nat prasent, allow the

airplane 1o accelerate o the single engine best rate-of-climb spead

since this speed will always provide the best chance af climb or least
altitude joss,

n

SINGLE ENGINE CRUISE

Lesing one engine during cruise on a multi-engine airplane causes itle
immediate problem for a proficient, properly trained pilot.  After advancing
power on the ogerating engine and retrimming the airplane to maintain altitudea,
il possible the pilet should attempt to determine it the cause of tha engine
talure can be corrected in fiight prior 1o feathering the propellar, The
magnatovignition switches should be checked 1o see if they are on, and the
tuel flow and fuel quantity for the affected engine should alse be verified. if the
engine falure was apparently caused by fuel starvation, switching to another
tual tank and/or twrring on the auxiliary fual pump (if equipped) or adjusting the
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approach contraller. Tha pilet should always advise the controlier af the naoad
to make any maneuvering turns,

USE OF LIGHTS

Aircrall  position {navigation) and anti-collision lights are required to be
illuminated on aircraft operated at might. Anti-callision lights, however, may be
turned off when the pilot in command determines that, because of operating
conditions, it would be in the interest of safety lo do so. For example, sirobe
lights should be tumed et an the ground when they adversaly aifect ground
personnel ar cther pilats, and in flight when there are adverse reflections from
clouds.

To enhance the "ses-and-avoid” cencept, pilots are encouraged to tumn on
their rotation beacon any time the engine(s} ara operating, day or night. Pilots
are further encouraged 1o turn on ther landing lights when operating within ten
miles of any airport, day or night, in conditions of reduced vigibility and areas
where flocks of birds may be expacled {le, coastal areas, around refuse
dumps, ete.). Although turning on airplans lights does enhance the “ses-and-
avoid" concept, pilots should not become complacent about keeping a sharp
logkout for other airplanes. Not all drpianes are equipped with lights and
some pilots may not have their lights turned on. Use of the taxi fght, in liew of
the landing fight. on some smaler airplanes may extend the landing light
service life,

Propeller and jel blast forces generated by large airplanes have overtumned or
damaged several smaller airplanes taxing behind ther.  To avoid similar
results, and in the inmerest of praventing upsets and injuries to around
parsonnasl from such forces, the FAA recommends  that air carriers and
cammersial operators fun on therr rtating beacons anytime thaie airplane
engine(s) are operating.  All other pilots, using airplanes equipped with rotating
beacons, ara also encouragad 1o participate in this program which i3 designed
to alen others to the potential hazard, Since this is a voluntary program,
exercige caution and do not reiy selely on the rolatng beacaon as an indication
that airplane engines are operating.

PARTIAL PANEL FLYING

Al pilots, and especially instrument rated piicts, should know the emergency
procedures for partial instrument panel operation included in their respective
operating handbook, as well as any FAA training material on the subjact,
Routing periodic practice undar simulated instrument conditions with a parial
nstrument panal can be very beneficial 1o a pilot’s proficiency,  in this case,
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the pilot should have a gualified safety pilol monitering the  simulated
instrument practice.

I a second vacuum syslem is not instalied and a complete vacuum system
failure ceeurs during flight, the vacuum-driven directional indicator and attitude
indicator will be disahled, and the pilot will have to rely on the tumn coordinater
or the turn and bank indicator if he or she flies into instrument metecrological
conditions. If an autapilot is instalied, it oo will be afiected, and should not be
uged, The following instructions assume that only the electrically-powered turn
coordinalor is operative, and that the pilot is not completely profisient in
instrument flying,

EXECUTING A 180° TURN IN CLOUDS

Upon inadvertantly entaring a cloud{s), an immediate plan should be made to
turn back as follows:

1. Mote compass heading.

2. Note the time in hoth minutes and seconds.

3. When the seconds indicate the nearest half-minute, initiate a standard
rate left turn, holding the urn coordinator {or turn and bank indicatar it
instalied} symbolic airplane wing opposite the lower left wing index
mark for 60 seconds. Then roll back to level fight by levelng the
miniatura arplane,

4. Assure level flight through and afer the turn by relerencing the

altimeter, VSI, and airspesd indicator. Altitude may be maintained

with cautious use of the elevator controls,

Check accuracy of turn by observing the compass heading which

should be the reciprocal of the original heading.

6. If necessary, adjust heading primarily with skidding motions rather
than roling motions so that the compass will read mere accurataly,

4 Maintain aftilude and airspeed by cautious application of elevatar
contral. Avoid over-controlling by keeping the hands off the contral
wheel as much as possible and stearing anly with the rudder,

o

EMERGENCY DESCENT THROUGH CLOUDS

If conditicns preclude reestablishment of VFR fiight by a 180° turn, a descent
threugh a cloud deck 1o VFR conditions may be appropriste, M possibie.
oblain ATC clearance for an amergency descent,  To guard against a spiral
dive, choose an easterly or wastarly heading to minimize compass card swings
due to changing bank angles, In addition, kesp hands off the contral wheal
and steer a straight course with rudder contral By monitoring the turn and bank
ar turn coordinator, Oceasionally check the compass heading and make minor
corrections to hold an approximate course, Before descending into the clouds,
58! Up a stabilized lel-down condition as follows:

1. Extend the landing gear (it applicable).
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Reduce power 1o set up a 500 to 800 f'min rate of descent.

Adjust mixture(s) as required for smosth engine cperation.

Adjust elevatar or stabilizer, rudder and ailaren frim contrels for g

stabilized dascent.

3. RKeep hands off the control wheel. Monitor turm and bank or turn
coordinatar and make corrections by rudder alone.

6. Check trend of compass card movement and make caulious
corrections with rudder inputs to stop turn.

7. Upon breaking out of the clouds, resume normal cruising flight.

B

RECOVERY FROM A SPIRAL DIVE
If a spiral dive is encountered while in the clauds, proceed as follows:

1. Retard the throtlz{s) to idle.

2. Stop the turn by using coordinated aileren and rudder control to align
the symbolic airplane in the turn coordinator with the horizontal
reterance line, or center the tumn neadle and ball of the furn and bank
indicater.

a. With a significant airspeed increase or altitude loss whila in the
spiral, anticipale that the aircraft will pitch nose-up when the wings
are level. Take care not to overstress the airframe as a result of
this nose-up pitching tendancy.

3. Cautiously apply contrel wheel back pressure (it necessary) to slowly
reduce tha airspead,

4. Adjust the elevator or stabilizer trim centrol to maintain a constant
glide airspead.

5. Keep hands off the control wheel, using rudder contrel 1o hold a
straight heading. Use rudder trim to relisve unbalanced rudder force,
if present,

8. Ifthe power-off glide is of suficient duration, adjust the mixture(s), as
required.

7. Upon breaking out of the clouds, resume normal cruising flight.

USE OF LANDING GEAR AND FLAPS

A review of airplane accident investigation reports indicates a complacant
attitude on the part of some pilots toward the use of checklists far landing gear
and wing flap cperation. The main confession of mast pilets involved in
involuntary gear-up landings is that thay “forgat” to lower the gear pricr to

landing. Consistant use of the Befare Landing Checklist would have alerted.

thesa pilots and prevented a potentially hazardous situation. Other causes of
gear-up fandings have been atributed to poor judgment, such as net leaving
the landing gear extendsd while performing several landings while remaining in
the traffic pattern. The following recommendations will lessen 1he possiility of
4 gear-up landing,
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1. MNever move the landing gear control switch, handle, or lever while the
airplane is on the ground,

2. Do not deliberately disable any landing gear warning devies o light
unless indicated otherwise in the operating handbook.

4. Apply brakes before refraction of the landing gear to stop whesl
rotation.

4. After takecH, do nof retract the landing gear until a positive rate of
climb is indicatad,

5. When selecting a landing gear posilion, whether up or down, allow the
landing gear to complete the initial cycle to the locked position before
moving the control switch, handle, or lever in the apposite direction,

6. Mever exceed the published landing gear operating speed Mo} while

the landing gear is in transit or the maximum landing gear extended

speed [V g).

Prepare for landing early in the approach so thal trim adjustments

after lewering landing gear or flaps will not compromise the approach.

8. Leave landing gear extended during consecutive landings when the
airplane remains in the traffic pattern unless tralfic patiern speads
axceed the Maximum Landing Gear Extended Spead [V g).

-

A rare, but serious problem that may result frem a mechanical failure in the
{lap system is split wing flaps. This phenomeanon occurs whan the wing flap
position on one wing does not agree with the fap position on the opposita
wing, causing a roling tendency. Split flaps can be detected and safely
countered if flap control movement is limited to small increments during intlight
operations from full down to full up and full up 1o full down. I a roll is detacted
during flap selection, reposition the flap selector to the position from which it
was moved and the roll should be elminated. Depending on the experience
and preficiency of the pilot, the rolling tendencies caused by a split llap
situation may be controlled with opposite aileron {and diflarential powear for
multi-engine aircraft). Some documented contributing factors to split flaps ara:

. Filols exceeding the Maximum Flap Extended (Veg) speed for a given
flap setting.

2. Mechanical failure,

3. Improper maintenance.

ILLUSIONS IN FLIGHT

Many differant flusions can be experienced in flight. Sorse can lead 1o spatial
disorientation.  Others can lead to landing errars.  llusions rank amang tha
mast cormmen factors cited as contributing to fatal airplane accidents. Various
complex motions and forces and cerfain visual scenes sncounterad in flight
can creale ilusions of moticn and position,  Spatial disorientaticn from these
iluslons can be prevented only by visual reference to reliable, tixed points on
the ground, or ta fight instruments.

Reissue - 1 June 1938 5

R



5 PILOT SAFETY AND
PILOT PROFICIENCY WARNING SUPPLEMENTS

An abrupt correction of banked atlitude, which has been entarad tog slowly 1o
stimulate the moticn Sensing system in the middle ear. can create the illusion
of kanking in the opposite direction, Tha disoriented pilot will roll the airplane
back to its original dangerous attitude ar, if level flight is maintained, will fos|
compelled o lean in the perceived verical plane until this iliusion subsides,
This phenomencn is usually relerred to as fhe “leans" and the follawing
iusions fall under this category,

1. Corlolis illusion - An abrupt head movemant in a prolonged constant.
rate turn that has ceased stimulating the motian $8Nsing system can
create the illusion of rotation or movement on an entirely diffarent sxis.
The disoriented pilot wil mareuver 1he airplane into a dangercus
aftitude in an attempt to Slop this illusion of rotation.  This maost
overwhelming of all illusions in flight may he prevented by not making
sudden, extreme head movements,  pariicularly  whila making
prolonged constant-rate tuns under IFR conditions.

2. Graveyard spin - A proper recovery from a spin that has ceased
slirmulating the maotion sensing system ean creale the llusion of
spinning in the opposite direction, The disorientad pifct will return the
airplane to its original spin.

3. Graveyard spiral - An ahsarved loss of aliilude during a coordinated
constant-rate turn that has ceased stimuwiating the motion sensing
system can create the illusion of being in a descent with the wings
level. In this case, the disorieniad pilot will pull back on the controls,
tightaning the spiral and increasing the normal load lactor on the
alrplane.

4. Somatogravic illusion - A rapid accaleration during takeaff can
create the illusion of being in a nose up attitude. The disorientad pilol
will push the airplane into a nose low, of dive attitude. A rapid
deceleration by & quick reduction of the throttie(s) can have the
opposite effect, with the discriented pilat pulling the airplaneg inle a
nose up, or stall attitude.

5. Inversion lllusion - An abrupt change from climb to straight and level
flight can create the llusion of tumbling backwards. The disotiented
pilat will push the airplane abruptly into a nose low attitude, possibly
intensifying this ilusion.

6. Elevator fllusion - An abrupt upward vertical acceleration, usually
caused by an updral, can create the illusion ol being in a climh, The
disoriented pilol wil push the airplane into a nose low atlitude,  An
abrupt downward vertica! accelaration, usually caused by a downdraft,
has the cpposite effect, with the disoriented pilot pulling the airplana
into a nose up attiude.

7. False horizon - Sleping eloud formations, an obscured harizon, a dark
seene spread with ground lights and stars, and cerfain geomatric
patterns of ground light can create ilusions of not being afigned
correctly with the horizon. The discriented pilot will place tha airplane
in & dangerous attitude.
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8. Autokinesis - In the dark, a siatic light will appear to move about
when stared at for many seconds. The disoriented pilot will lose
control of the airplane in attlempting to align it with the light,

Various surface features and atmospheric conditions  encounterad during
landing can create fllusions of incomect height above and distance away from
the rurway threshold. Landing arrors from these ilusions can be prevented
by: anticipating them during approaches, aerial visual inspaction of unfamiliar
airports before landing, using an electronic glide slope or wisual approach
siope indicator (VASI) system when available, and maintaining  eptimum
proficiency in landing procedures.  The following  ilusions apply 1o this
cateqgory,

t. Runway width lllusicn - A narrewer than usua runway can create the
ilusion that the airplane is at a higher altitude than it aclually is. The
pitol who doss not recognize this illusion will tend to fly a lower
approach, with the risk of striking objects along the approach path, or
land short. A wider than usug! funway can have the opposite effect,
withy the risk of flaring high and landing hard or owershooling the
runway.,

2. Runway and terrain slopes Nusion - An up sloping runway, up
sloping terrain, or both, can create the ilusion that the airplane is at a
higher altitude than it actually is. The pilot who doss not racognize
this Husion will fiy a lower approach. A down sloping runway, down
sloping approach terrain, or both, can have the opposite effect,

3. Featureless terrain llluslon - An absence of ground features, as

when landing over water, darkened areas  and terrain made

featureless by snow, can create tha jlusion that the airplane is &l a

higher allitude than it actuzily is. The pilol who does not recognize

s illusion will lend 1o fly a lower approach.

Atmospheric illusion - Rain on the windshield can create an ifusion

of greater height, and a qreater distance from the runway. The pilot

who does not recognize this ilusion will tand o fiy & lower approach,

Penatration of fog can create the illusion of pitching up. The pilot whao

does not recognize this illusion wil steepen the approach, often guite

abruptly

5. Ground lighting Illusions - Lights along a straight path, such as a
road, and even lighis on wains, can be mistaken for runway and
appreach lights.  Bright runway  and approach lighting  systams,
especially where few lights illuminate the surrounding terrain, may
create the ilusion of less distance to the runway, The pilol who does
nat recognize  this ilusion will tend to ly a higher approach,
Conversely, the pilat ovarflying terrain which has fow lights to provide
height cues may make a lower than normal approach,

RES
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SPATIAL DISORIENTATION

Spatial discrientation is the confusion of the sanses affecling balance, which
occurs when a person is deprived of the normal cues upon which he or sha
dﬁpe_nds for “indexing” a sensa of balance. Thesa cues inchude, most
prominently, his or her visual reference fo the earth’s horizon and calestial
bodies, and his or her acceptance of the force of gravily as acting verically,
When flying an airplane, the pilod may bave all cutside visual refersnces
obscurad by clouds or complete darkness, and his interpretation of the
direction of gravity may became confused by forces imposed on his or her
body by centrifugal force, accelerations of manauvering, and turbulence, which
may act in any direction,

Spatial disoriantation usually leads to verligo, bul is not necessarily identical ta
it. Vertigo is an uncertain feeling of disorientation, turning, or imbalance, which
is usually accompanied by feelings of dizzinass or incipient nausea.

When flying by reference to the natural horizon, the atitude of the airplane can
be determined visually at all times. During instrument flighl, when the natural
harizon is not visible, tha attitude of the airplane must be determined from the
gyro honzon and other flight instruments. Sight, supported by other senses
maintaing orientation in either case, ¢

Sqmeiimes_ during conditions of low visibility, the supporting senses conflict
with v.llhat Is seen or whal the pilot believes he sees. When this happens,
thefe i& a definite suscaptibility 1o disorientation. The degrae of discrientation
varies considerably with individual pilots, their proficiency, and the conditions
which induced tha problem, Complete disorientation, even tor a short period
of lime, can render a pilot incapable of contrelling an airplane, 1o the extent
that tha cannot maintain level flight, or even prevent fatal furms and diving
spirals.

Lack of eflactive visual reference is comman on over-waler flights at night, and
in low visibility conditions over land. Other contributing facters 1o disorientation
and vertigo are raflections from outside fights, and cloud refiections of beams
from rotating beacens or sirabe lights.

Itis important that all pilots understand the possibilty of spatial disarientation,
anfj the steps necessary to minimize the loss of control as a rasult of it. The
follewing basic items should be known to every pilol:

1. Obtain training and maintain proficiency in the contral of an airplane by
ielflarence to instruments before flying in visibility of less than threa
mies,

2. Refer to the attitude instrumants frequantly when fiying at night or in
reduced visibility conditions.
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3. To maintain competancy in night operations, practiice should include
oparations in the fraflic pattern, subject to the confusion caused by
reflactions of ground lights, as well as the control of an airplana by
reference 10 nstruments,

4. Familiarization with the meteorological conditions which may lead 1o
spatial disorientation is important,  These includa smoke, fog, haze,
and other restrictions to visibility.

5. Famifiarity with local areas and commonly used flight routes assists in
the avoidance of disoriantation by permitling the pilot to anticipate and
look for prominent terrain features.

6. The most imperant precaution for avoiding disorientation is the hahit
of thoroughly checking the weather befare each flight, while enroute,
and near the destination,

A pilat without the demenstrated competence to control an airplane by sole
reference to instruments has litle chance af surviving an unintentional flight
inte IFR conditions. Tests conducted by the U.S. Air Force, using gualified
instrument pilots, indicate that it may take as long as 35 seconds to estahlish
full contral by reference to instruments affer disorientation during an atiempt to
maintzin ¥FA flight in IFR weathar. Instrument training and cerification and
angoing recurrent training in accordance with FAR Part 81, are designed to
provide the pilat with the skills needed to maintain control solely by reference
o flight instruments and the ability to ignore the false kinesthetic sensations
inherent with flight when ne outside references are available,

MOUNTAIN FLYING

A pilot's first experiance of flying over mountainous lerrain (particularly if most
of his or her flight time has been over flatlands) could be a neverto-be-
lorgotten experience it praper planning is not done and If the pilot is not aware
of potential hazards. Thase familiar section lines in some regions are nol
prasent in the mounlaing.  Flat, level fields lor forced landings are practically
renexistent; abrupt changes in wind direction and velocity may cocur; severe
updrafts and downdratts are common during high wind conditions, particularly
near of above abrupt changes of terrain, such as cliffs or rugged areas; and
clouds can buld up with starting rapidity, Mountain fiying need not be
hazardous if you foliow the recommendations below:

1. For pllets with little or no mountain flying experience, always get dual
instruction fram a qualified flight instructor to become familiar with
conditions which may be encountered before flying in mountainous
terrain.

2. Plan your route to avoid topography which would prevent a safe
forced landing.  The route should be near populated arsas and wall
known mountain passes, Sufficient altitude should be malntained to
permit gliding to a safe landing in the event of engine faflura,

3. Always file a flight plan.
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UNUSABLE FUEL

Unusable fuel is the quantity of fuel that cannat safely ba used in flight, The
amount of unusable fusl varies with airplane and fuel aystem design, and the
maximum amount is determined in accordance with Civil or Faderal Awiation
Regulations {CARs or FARs). Unusable fusl is always included in the
airplane’s licensed or basic empty weight for weighl and balance purpases.
Unusable fuel should never be included when computing the endurance of any
airplana.

FUEL PLANNING WITH MINIMUM RESERVES

Airplane  accidaents involving engine power loss centinue to reflect fle!
starvation as the primary cause or a camributing factor.  Seme of thess
accidents were caused by departing with insufficient fuel onboard 1o complate
the intended flight. Fuel exhaustion in flight can mean only one thing - a
forced landing with the possibility of serious damage, injury, or death.

A pilot should not begin a flight without determining the fuel required and
verilying its presence enboard. To be speciic, during VFR conditions, do not
take off unless there is enough fuel to fly fo the planned destination
[considering wind and forecast weather cenditions), assuming the srplane's
normal eruising alrspead, fly after that for at least 30 minutes during the day, or
at least 45 minutes at night,

Departure fuel requrements are a litle different when operating under IFR
condtions. Do notl depart an airport on an IFA rip unless the airplane has
enough fuel 1o complete the flight to the first airport of intended landing
(considering weather reports and forecasts) and fly from that airport to the
planned alternate aitport, and afterwards still fiy at least 45 minutes at rormal
cruising speed,

FLIGHT COORDINATION VS. FUEL FLOW

The shape of most airplane wing fuel tanks is such that, in cenain flight
manauvers, the fuel may move away from the fual tank supply cullet.  |If the
outlet is uncovered, fuel flow to the engine may be interrupted and a temporary
loss of power might result. Pilats can prevent inadverient uncovering of the
tank oullet by having adequate fuel in the tank selected and avoiding
maneuvers such as prolonged uncoordinated flight or sideslips which move
fuel away from the feed iines.

itis important to observe the uncoordinated fiight or sideslip limitations hsted in
the raspective cperating handbaak. As a general rule, limit uncoordinatec
flight er sideslip to 30 seconds in duration when the fuel level in the selected
fuel tank is 1/4 full or less. Airplanes are usually considerad in a sideslip
anytime the turn and bank "ball" is mare than one quarter bail oul of the
center {coordinated flight) pesition. The amount of usabla fuel decreases with
the sevarity of the sidaslip in 2!l cases.
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FUEL SELECTION FOR APPROACH/LANDING

On some single-engine airplanes, the fuel selector valve handla is nurmglly
positioned 1o the BOTH position 1o allow symmedric fuel fead from aach wing
fuel tank. However, if the airplane is not kept in coordinated flight, unegusl fuel
flow may ccour, The rasulling wing heaviness may be correctad during fiight
by turning the fuel selector valve handle to the tank in the “haavy” wing, On
other single-engine airplanes, the fuel selector has LEFT ON or RIGHT ON
positiens, and takeolls and landings are 1o be accomplished using fual from
the fuller tank.

Most multi-engine airplanes have fuel tanks in each wing or in wing tin tanks,
and it is advisable lo feed the engines symmetrically during cruise so thal
approximately the same amount of fuel will be letl in each side for descent,
approach, and landing. If fuel has bean consumed at unaven rates betwesn
the two wing tanks because of prolonged single-engine Highl, fuei leak or
siphon, or impraper fuel servicing, it is desirable to balance the fuel load by
cperatng both engines from the fuller lank. However, as long as there i3
sufficient fuel in both wing tanks, even though they may have unequal
quantities, it s imporiant 1o switch the left and right fuel selec:o:s to the left
and right wing lanks, respectively, leeling for the detent, prior to the approach.
This will ensure that adequale fuel flow will be available to each cr}era_t:ng
engine if a go-arcund is necessary. In the case of single-engine operation,
ocperate [rom the fuller tank, attempting to have a littte more fuel in the wing on
the sicde with the operating engine prior to descent.

On all multi-engine airplanes equipped with wing tip fuel tanks, the tip tanks are
the main fuel tanks on the tank selector valve controls, Reler to Supplement
12 of this Filot Safety and Warning Supplements Manual and the applicable
airplane operating handbook,

Reissua - 1 Jung 1938 A blank)



PILOT SAFETY AND

5
PILOT PROFIGIENCY WARNING SUPPLEMENTS

4, Dﬂ_n't fly a light airplane when the winds aloft, at youwr proposed
altitude, exceed 35 milas per how. Expact tha winds to be of much
greatar velocily over mountain passes than raported a few miles from
them. Approach mountain passes with as much altitude as possible
Downdrafts of from 1500 to 2000 feet per minute are not uncommorn
on the leaward {downwind) side.

8. Severe furbulence can be expectad near or above changes in tarrain,
espacially in high wind conditions.

6. Some canyons run into a dead end. Dan’t fly 5o far into a canyon thay
you get trapped.  Always be able to make a 180-degrea tuf’n, or if
canyon flying is necessary, fiy down the canyon (toward lower ferrain)
not up the canyon {toward higher terrain), ' '

7. Plan the frip for the early marning hours. As a rule, the air starts to
get turbulent at about 16 a.m., ang grows steadiy worse until around
4 p.im., then gradually improves until dark.

8. When landing at a high altiude airfield, the same indicated airspead
should be used as at low elevation fislds, Due to the less dense air
at altitude, this same indicated airspeed actually resulls in a higher
true airspeed, a faster landing speed, and a longer landing distance.
Dq.lllung gusty wind conditions, which often prevail at high altifude fields,
& "power approach® is recammendad Additionally, due to the faster
ground speed and reduced engine performance at allitude, the takeol
d;tgtlagce will increase considerably owver that required  at  lower
altitudes,

OBSTRUCTIONS TO FLIGHT

Pllots should exercise extreme caution when flying less than 2000 feet above
ground level (AGL) because of the numerous s1r3mures {radio and lelev?sﬁoﬁ
antenna lowers) exceeding 1000 feet AGL, with some extending higher than
2000 feat AGL. Mosi truss type struclures are supported by guy wires. The
wires are difficult to see in good weather and can be totally obscured during
periods of dusk and reduced visiblity, These wires can extend approximately
1500 fast horizontally from a structure; therefore, all fruss type structures
should be avoided by at least 2000 feet, herizontally and verlically,

Owverhead transmission and utility lines often span approaches to runways and
scenic fiyways such as lakes, rivers, and canyons. The supporting siructuras
of thase lines may not always be readily visible and the wires may be virlually
invisible under certain conditions, Most of thase installations do not meet
critaria which determing them io be ahstructions to air navigation and
therefore, do not require marking and/or fighting, The supporting structures of
some overhead fransmission lines are equipped with fiashing strobe lights.
These lights indicate wires exist batweesn the strobe equipped structures,
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POOR TECHNIQUES

Paar fuel managemant is often the cause of aircraft accidents. Some airplane
accident reports have listed such poor fuel management technigues as
switching ta another fuel tank after the before takeofl runup was completed,
and then experiencing engine problems on takeofl, Other reports tell of pilots
swilching fuel tarks al a critical point on the approach to a landing and
inadvartently selecting an emply tank when there is not encugh fime to
compensale for the subsequent loss of power. Flying low during day cross-
country, or moderately low at night, can be hazardeous if a fuel tank runs dry.
Too much altitude may be lost during the time it 1akes to discover the reason
for power loss, select a different fuel tank, and restart the engine. Pilots
should ba thoroughly familiar with the airplane fuel system and tank switching
procedures, Furthermaore, it is an unsale technigue 10 run a fuel tank dry as a
routine procedure, although there are exceptions. Any sediment or water not
drained from the fuel tank could be drawn into the fuel system and cause
erratic oparation or even total power loss,

FUELING THE AIRCRAFT

The aircraft should be on level ground during all fueling operations, since filling
the tanks when the aircrafl is not level may result in a fuel quantity less than
the maximum capacily. Rapid filing of a fuel tank, without allowing time for air
in the tank 1o escape, may result in a lower fuel quantity. Some single engine
arcraft that allow simultaneocus use of fuel fram mora than one tank have fuel
tanks with intercornected vent lines. If the tanks are fillad with fuel and the
airczall allowed 10 sit with one wing lower than the other, fuel may drain from
the higher tank to the lower and subsequently out the fuel vent. This will result
in losz of fuel. This fuel loss may be prevented by placing the fuel selector in
a position other than "bath”,

Soma Cessna single-engine airplanes have fong, narrow fuel tanks. |f your
airplane is so equipped, it may be necessary to parfially {ill each tank
allernately, and repeat the sequence as required to completely fill the tanks 1o
their maximum capacity. This method of fueling helps prevent the airplane
frem seffling 1o a wing-low attitude because of increased fuel waight in the
fulest wing tank.

It is always the rasponsinility of the pilot-in-command to ensure sulficiant fuel is
avallable for the plannad flight. Refer to the airplane operating handbook for
proper fueling procedures,
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AIRFRAME ICING

Filots should monitor weather conditions while flying and should be alen 1o
conditions which might lead to icing. leing conditions should be avoided whan
possible, even il the airplane 1s certified and approved for flight into known
icing areas, A clmb normally is the best ice avoidance action to take.
Alternatives are a course reversal or a descenl to warmer air.  If icing
conditions  are encountered  inadverently, immediate corrective  aclion s
recured,

FLIGHT INTO KNOWN ICING

Fiight inlo known icing is the intenticnal flight into icing conditions that are
known to exist. lcing conditions exist anytime the indicated QAT ({outside air
tlemperature) is +10°C or below, or the RAT {ram air temperature) is + 10°C
ar below, and visible moisture in any form is present.  Any airplane thal is not
specficaly certified for flight into known icing conditions, is prohibited by
regulations from doing so.

lce accumulations significantly alter the shape of the airfoil and increase the
weight of the aircrafl, lce accumulations on the aircraft will increase stalt
speads and alter the speeds for optimum perfermance.  Flight at high angles
of attack (low airspeed) can resull in ice buildup on the underside of wings and
the horizontal tail aft of the areas protacted by boots or leading edge anti-ice
systems. Trace of light amounts of icing on the horizontal tail can significantly
alter airfoll characteristics, which will affect stability and controt of the aircrafl.

Inflight ice profection equipment is nol designed to remove ice, snow, or frost
accumulations on a parked airplane sufficiently enough to ensure a safe
takeoff or subsequent flight.  Cther means {such as a heated hangar or
approved deicing solutions) must be employed lo ensure that all wing, fail,
control, propeller, windshield, static port surfaces and fuel venis are ifree of ice,
snow, and Irost accurmulations. and thatl there are no intermal accumulations of
ice or debris in the control surfaces, engine intakes, brakes, pitot-static system
pors, and fusl vents prior to takeodl.

AIRPLANES CERTIFIED FOR FLIGHT INTO KNOWN
ICING

An airplane certilied for flight into known icing conditions must have all required
Fag approved equipment installed and fully cperational.  Cerain airplanes
have a flight inte known icing equipment package available which, if installed in
its entirety and completely operational, allows intentional penstration of areas
cf known icing conditions as reperted in weather sequences or by PIREPS.
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This known icing package is designed specifically for the airplane 1o provige
adequate indlight protection during normally encountered icing conditions
produced by moisture-faden clouds, It will not provide total protection under
severe conditions such as those which exist in areas of fraezing rain, nor will it
necessarily provide complete protection for continuous aperation in extremaly
widespread areas of heavy cloud moisture content. The installed equipment
should be used 1o protect the airplane from ice while seeking a different
altitude or routing where ice does no! exist, During all cperations, the pilot
must exercise good judgement and be prepared to alier his flight it conditions
exceed the capacily of the ice protection equipment or if any componant of
this equipment fails.

The airplane’s cperating handbook will indicate the required aquipment for
intentional flight into known icing conditions, Such equipment may include:
wing leading edge deice/anti-ice system, verical and horizanial stabilizer
leading edge deice/anti-ice system, propeller deiceanti-ice system, windshield
anti-ice, heated pilot tube, healed stalic ports and fuel vents, heated stal
waihing vanefransducer or optional angle-of-attack It sensor vane, ice
detector light{s), and increased capacity electrical and vacuum systems.

i] thlara i any dqubt whether the airplane is certlied or has all the required
qumpment.lnlw pitot should assume that the airplane is not certified for fligght
into known icing and avoid any encounters with areas of icing.

KINDS OF ICING

Alrtrame icing is a major hazard, [ is af its worst when the supercooled {liquid
below freezing temperature) water droplets are large and plentiful, Croplets of
this type are usually found in cumulus clouds and are the cause of “clear ica",
Clear ice is transparent ice depositad in layers, and may be eithar smooth or
rough. This ice coals more of the wing than “rime iee" because the droplats
flow back from the leading edge over the upper and lower wing surface before
freazing, and the rate of accumulation is higher,

Rime ice is an opague, granular, and rough deposit of ice that is usually
encountered in stratus clouds. Small supercocled droplats fresze instanily
when struck by the leading edges of the airplane. Rime ice can quickly
change the drag characteristics of the airplana, Under some conditions, a
large “double hern"” buildup on the leading edges can ocour which drastically
alters the airfoil shape. Altilude changes usually work well as an avoidance
sirategy for rime ice. In colder temperatures, these types of superconled
waler droplets quickly convert to ice crystals,

leing in precipitation comes fram frezzing rain or drizzle which falls from

warmer air aloft to colder air below. This rasults in a vary rapid buildup of
clear ice, and must be aveided by ali means avalable to the pilot,
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it is snowing, the problem is not so much the snow sticking to the airplane as
the icing caused by the supercocled water droplets in the clouds from which
the snow is falling. The ameunt of ice will depend upon cloud saturation,

Pilots should reporl all icing conditions 1o ATC/FSS, and if operating under IFR
condilions, reguest new rouling or altitude if icing will be a hazard. Be sure to
give type of airplane when reporting icing,

The foliowing describe how to report icing conditions:

1. Trace - lce becomes visible, Rate of accumulation is slightly greatar
than the rate of sublimation, Anti-ice equipment must be on and deica
aguipment may or may not be required,

2. Light - The rate of accumulation may create a problem if fight is
prolonged in this environment {over 1 hour),  Occasional use of
deicing equipment and continuous use of anti-icing equipment
removes/prevents accumuiation,

3. Moderate The rate of accumulation is such that even shorl
encountars hecome potentially hazardous and use of deicing/anti-icing
equipment and (light divarsion is necessary.

4. Severe - The rate of accumulation is such that deicing/anti-icing
equipment fails to reduce or contral the hazard. Immediate flight
diversion is necessary.

RESULTS OF ICING

Alrplane  performance can be severely reduced by ice accumulation.
Accumulation of 1/2 inch of ice an the leading edges of the wings and
empannage can cause a large foss in rale of climb, a cruise speed reduction
of up to 30 KIAS, as well as a significant buffet and stall speed increasa, Even
it the airplane is certified for flight into known icing and the equipment is
waorking properly, ice remaining on unprotected areas of the airplane can
cause large perlormance losses. With one inch of residual ice accumulation
these losses can double, or even triple, [ce accumulation alse will increase
airplane waight,

INADVERTENT ICING ENCOUNTER

Flight into icing conditions is not recommended. However, an inadverient
encounter with these conditions 15 possible.  The following are things to
consider deing il inadverent icing is experienced.  These items are not
intended 10 replace procedures described in any operating handbook. Instead,
this list has been generated to familiarize pilots of older modal Cessnas with
guidalines they can use in the event of an inadvertant icing condition, The
best procedure is a change of altilude, or course raversal to escape the ieing
conditions,
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Turn pitot heat, stall warning heat, propelar deice/anti-lce, and
windshield anti-ice switches ON (if installed),

Change alfitude {usually climb) or turn back to cbiain an outside air
temperature that is less conducive to icing.

Increase power as necassary o maintain cruise airspesd and fo
minimize ice accurmulation. Mainain a minimum indicated airspeed of
Vy +10 KIAS unilil assured that 2l ice is off the airframe.

Turn cabin heat and defroster controls full on and open defrost control
to chtain maximum windshield defroster effectivenass.

Increase engine spead to minimize ice buildup an propelier blades. If
excessive vibration is noted, momentarily reduce engine speed with
the propsller control, ard then rapidly move the contral full forward,
Cyeling the RPM flaxes the propeler blades and high RPM increases
centrifugal foree, causing ice 10 shed more readily.

Watch for signs of induction air filter ice. Regain manilold pressure by
increasing  the throtile setting andior selecting  allernate air or
carburetor heat. If ice accumulates on the imake filter (requiring
alternate air), a decrease of manifolg pressure will be experienced,
and the mixture should be adjusted as required.

It icing conditions are unavoidable, plan a landing at the nearest
airport.  In the event of an extremely rapid ice buildup, select a
suitable “ofl airpon” landing site.

lce accurmulation of 1/4 inch or mare on the wing leading edges may
require significantly higher power and a higher approach and landing
speed, and result in a higher stall speed and longer landing roll.

It practical, open the window and, scrape ice fram a portion of the
windshield for visioility in the landing approach.

Approach with reduced flap extension 1o ensure adaguate elevator
effectiveness in the approach and landing.

Avoid a slow and high flare-out,

Missed approaches should be avoided whanevar possible, becausa of
severely reduced climb capabilty, Howevar, if a go-around is
mandatory, make the decision much earlisr in the approach than
normmal.  Apply maximum power while refracting the flaps slowly in
small increments (il extended). Relract the landing gear alter
immediate cbstacles are cleared.
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ALERTNESS

Most pilots pay paricularly close atlention to the business of flying when they
are intenticnally operating in instrument weather conditions. ©On the other
hand, unlimited visibifity tends lo encourage a sense of security which may not
be justified. The pilot should be aled Lo the potential of weather hazards, and
prepared it these hazards are encountered on every flight.

VFR JUDGMENT

Published distance from ciouds and wisability regulations establish  the
minimums for VER flight, The pilot who uses even greater margins exercisas
good judgrment, VFR operation in class O airspace, when the offn:ugil visibility
is 3 miles or greater, is not prohibited, but goed judgment would dictate thay
VFR pilots keep out of the approach area under marginal conditions.

Frecipitation reduces forward visibility, Although it is periectly lagal to ca}ncef
an IFR flight plan whenever the pilet feals he can proceed \-’FF_{. it is usually a
good praciice fo continue IFR into a terminal area until the dastination airport is
in sight,

While conducting simulated instrument flights, pilots should ensure 1ha_t 1h_a
weather provides adequate visibility to the salely pilot.  Grealer wvisibiiity is
advisable when flying in or near a busy airway or close 1o an airport.

IFR JUDGMENT

The following tips are nol necessarily based on Federal Aviation Regulations,
but are oltered as recommendations for plot consideration. Thay do, however,
acdrass those elements of IFRA flight that are common causes of accidents,

1. All pilots should have an annual IFR proliciency check, regardiess of
IFR hours flown.

2. For the first 25 hours of pilot-in-command time in airplane type,

increase LS visibilty minimums and raise nonprecision approach

minimums.

An operaling aulopiiot or wing leveler is strongly recommended for

single pilol IFR operations,

4. Do not depart on an IFR ilight without an independent power source
for allitude and heading systems, and an emergency power source for

=
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at least one WHF communications & hand-hald
communications radio.

5. Be sure the airplans has enaugh fuel 1o lly to the destination with a
headwind calculated at 125 percent of the forecast wind, and a
tailwind calculated at 75 percent of forecas! wind. Also, include
enough fuel to miss the approach at the deslination airpont, climb ta
cruise altilude and fly an approach at an allermaie airport, plus 45
minutes of fuel for low altitude holding.

B. Tha IFR takeoff runway should meet the criteria of the accelorate-
stopigo distances for thal paricular twin-engine airplane, or 200
percent of the distance to clear a S0-foat obstacle for a single,

7. Do not enter an area of embedded thunderstorms without cn-board
weather detection aquipment {radar and/or Stormszope,,,) and unless
cloud bases are &t least 2000 fest above the highest tarrain, terrain is
essentiglly level, and VFA can be maintained, Avoid all cells by five
miles, and severe starms by 20 miles.

8. Do not enter pessible icing conditions unless al deice and anti-ice
systems are lully cperational, or the weather provides at least a 1000.
oot celling and three miles visibility for the entire route over level
terrain, and the surtace temperatures are greater than 5°C,

9. Adhere to weather minimums, missed approach procedures and
requirements for visual comtact with the runway environment,  If an
approach is missed, with the runway not in sight at the appropriate
time because of weather conditions, de not attempt ancther approach
unless there is a valid reason to believe there has bean a substantial
improvement in the weather,

10. Observe the minimum runway requirement for an IFR landing. The
minimum IFR runway length for propeller driven airplanes should be
considered 200 percent of maximum landing distance. Increase these
distances 90 percent for a wet runway and 150 percent for ice an tha
runway.

11. Make a missed approach if speed and configuration are not stable
nside the middle marker ar an nonpregision final, or if the touchdown
aiming point will be missad by more than 1000 feat, If an approach is
missed because of pilot technigue, evaluate the reasons and options
before attempling anothar approach,

12. Use supplemental oxygen above a cabin alfitude of 5000 feet al night,
and above 10,000 feet during the day.

radio, or

WIND

The kays to successiully counteracting the effects of wind are preficiency,
understanding the wind response characteristics of the airplane, and a
thoughtful approach to the operation. Seme operaling handbooks indicate a
maximum demonstrated crosswind valocity, but this value is not considered 1o
be limiting. There is an ultimate limit on wind for safe operation, which varies
with the airplane and pilt. The lighter the airplane and tha lower the stalling
Speed, the less wind it will take 1o exceed this limit. Tha way an arrplane resis
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on its landing gear atfects handling characteristics. If it sits nosa down, the
wing will be univaded and the airplane will handle batter in wind than an
airplane which sits in a nose up attitude, creating a positive angle of attack,
For the latter type, tha full weight of the airplane cannct be on the whae's as
the airplana is facing into the wind. Airplanes with these charactarstics cause
pilols to work harder to keep the airplane under cantrol,

CROSSWIND

White an airplane is moving on the ground, it is affectad by the direction and
velocity of the wind.  When taxing info the wind, the control effectiveness is
increased by the speed of the wind. The tendency of an airplane 1o
wealhervane is the greatest while taxiing directly crosswind, which makas this
maneuver difficull. When taxing in crosswind, speed and use of hrakes should
be hald 1o a minimum and all contrels should be ulilized to maintain directional
control and balance (see Crosswind Taxi Diagram, Figure 1),

Takeoffs into strong crosswinds are normally performad with the minimum flap
sefting necessary for the field length, With the ailerons deflacted info the wind,
the airplane should be accelerated to a speed slightly higher than normal {on
multi-engine airplanes, additional power may be carried on the upwind enging
until the rudder becomes eftective), and then the airplane should be flown off
abruptly 1o prevent passible setting back 1o the runway while drifting. When
clear of the ground and any obstacle, the pilat should execute a coardinatad
furn into the wind 1o carrect for drift. The pilet's ability to handia a crosswind is
mare cependent upon pilol proficiency than airplane limitations.

A crosswind approach and landing may be performed using either the wing-
low, crab, or combination diit correction technique, depending upon the
training, experience, and desires of the pilol. Use of the minimem flap setting
required for the field length is recommended . Whichever methed is used, the
piiot should hold a siraight course ater touchdown with the steerable nose or
taiwheel and oceasional differential braking, it necessary,
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z.’g_;? USE UP AILERON
S ON LH WING AND
i NEUTRAL ELEVATOR

2

USE UP AILERON
ON AH WING AND

USE DOWN AILERON
ON LH WING AND
DOWN ELEVATOR
soitons s

o

CODE NOTE

WIND DJHECTION. Strong  quartering tail winds required

caution.  Avoid sudden bursts of the
throtlle and sharp braking when the
airplane is in this  attitude. Use the
steerable nose or tail wheel and rudder to
maintain direction.

Figure 1. Crosswind Taxi Riagram
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Cn those arplanes with a steerable taitwhaol, landings may be made with tha
taiiwhee| lock (if installed) engaged or disengaged. Although the use of the
lock is left to the individual pilot's preference, it should be used during strang
crosswind landings on rough fislds with a heavily loaded airplane. If the lock
were dizengaged, this condition could lead to a touchdown with a deflected
tailwhee! and subsequent external forces on the lailwheel that are conduciva to
shimmy.

LOW LEVEL WIND SHEAR

Low level wind shear is the interflow of air masses near the ground, having
different speeds and directions.  As an airplane passes through the narrow
boundary betwaan the two air masses, large fluctuations in airspead may be
ancountared depending on the difference in speed and diraction of the air
masses. Low level wind shear can be experienced threugh both the harizental
and verlical plane. One major risk with a wind shear encounter iz that a
sudden loss of airspead may render the arplane out of control near the
ground.  Recovery depends on aftitude and the magnitude of the airspead
loss,

A wind shear encounter can he reporled as either posilive or negative. A
posilive wind shear is one in which the headwind component suddenly
increases, The airplane's ineria makes it tend to maintain the same velocity
threugh space, not through air, so the first thing & pilol is fikely to notice is an
increase in airspeed. The opposite case, a negative wind shear, is a sudden
decreasa in headwind companent. The airplane wil begin to sink immediately,
as [ilt is decreased by the reduced airspeed; and as the natural aerodynamics,
and'or the pilot, lowers the nese, the descent rate increases,

The elfects of wind shear on smaller airplanes are sometimes less savere than
on large jelliners.  Srnaller airplanes have less mass tand iherefore less
inertia), and their speed can change more guickly, Thus, a smaller airplane
can return to its timmed spead, after encountening a wind shear, more rapidly
than a larger, heavier one,

TYPES OF WIND SHEAR CONDITIONS

Wing shear is encounterad in several distinct weather scenarios,  Within a
frontal zone, as one air mass overlazkes anothar, variations in wind speed and
direction can be significant. Fas! maoving cold fronts, squall lines, and gust
fronts poase the highest risk.

A temperature inversion can present a fast moving air mass directly above a
very stable caim layer at the surface. Under these conditions an airplane con
approach with a headwind aloft will experience a rapid loss of arspeed during
descent through the boundary layer to the calm air beneath,
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The most violent type of wind shear is that induced by conveative activity and
thundarstorms. Downcrafts created by local areas of descending air {roughly &
lo 20 miles diameter) can exceed 700 feel per minute. Al timas, very small
areas of cescending air {1 mila or so in diameter), called microbursts, can
reach vertical speeds of 6000 feet per minute or more. Such downdrafts
generate significant turbulence and exceed the climb capability of many
airplanes, In addition, as the downdraft/micraburst reaches the ground, the air
spreads in all directions, The piiot entering the area at relatively low altitude
will likely experience an increase in airspeed fallowed by a dramatic decraase
in airspeed and altitude while exiting the area.

INDICATIONS OF WIND SHEAR

The winds near or arcund the base of a thunderstorm are largely
unpredictable, but there are identifiable signs that may indicate that wind shear
conditions exist. Small areas of rainfall, or shafts af heavy rain are clues io
possible wind shear conditions, Virga, or rain shafts thal evaporate before
reaching the ground, may indicate cocl, dense air sinking rapidly and may
contain microburst winds,  On the ground, such signs as frees bending in the
wind, ripples on water, or a line of dust clouds should alert the pilot.

With the presence of a strong temperature inversicn, if low clouds ara moving
rapidly but winds are calm or from a different direction on the surface, a narrow
wind shear zone might exist and the pilot may elect to use a higher climb
speed until crossing the zone. Conversely, while i the landing patiern or an
an appreach, if the reponed surface winds are significantly different than that
being experienced in flight. # must be taken as a warning 1o the potential of
wind shear,

A pilot who has been holding a wind correction angla on fina! appreach, and
suddenly finds that & change has to be made - i.e., the runway (or GDI naedla)
starts moving off fo the side - most likely encountered wind shear, Tre usual
techniques apply, such as an appropriate  heading change, but more
importantly, the pilot has been alerted to the presence of a wind shear situation
and should be ready to deal with a more serious headwind to failwind shear at
any tima,

COPING WITH WIND SHEAR

A pilot can cope with wind shear by maintaining a somewhat higher airspeed
not to exceed Va (maneuvering speed), since the conditions conducive to wind
shear are also often conducive to turbulence. Pilots should be alert for
negative wind shear; if the airspeed is suddenly descreasing, the sink rate
Increasing, or mere than usual approach power is required, a negalive wind
shear may well have been encountered. Also, the closer the airplane gets to
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the ground, tha smaller the margin for sink racovery.
around at the first indication of a negative wind shear.
may be followed immediataly by a negative shear.

Be prepared lo go
A positive wind shear

Some larger airports are equipped with a low-level wind shear alerting system
(LLWAS). Many have ATIS, and or AWOS wind information. Al elements of
the weather conditions including pifot reports should be carefully cansidered
and any pilot who experiences wind shear should warn olhers.

In summary, all pilots should remain alert 1o the possibility of fow lavel wind
shear. | wind shear is encountered on final approach, usually characterized
by aratic airspesd and altimeter indications and almast always associatod with
uncommanded airplane attitude changes, do not hesilate to go around. If the
approach profile and airspesd cannol be reestablished, it cannot he
emphasized too strongly that a go-around is often the pilot's best course of
action, and the earlier the decision to go around, the batier the chance of
IBCOVary,

THUNDERSTORM AVOIDANCE

Much has been written about thunderstorms. They have been studied for
years, and while considerabla information has been learnad, the sludies
continue because questions still remain, Knowledge and wealher radar have
modified our attitudes toward thunderstorms.  But any storm recognizable as a
thunderstorm  should  be  considered  hazardous, MNever regard  any
thunderstorm lightly, even when radar ohservers reper the echoes are of light
intensity. “Avoiding all thunderstorms is the best policy.

The following are some do's and don'ts of thunderstorm avoldance:

1. Don't land or takec!f in the face of an approaching thunderstorm. A
sudden gust front of low level twrbulence {wind shear) could cause
loss of control.

2. Don't attempt to fy under a thunderstorm, even if you can see through
to the other side, Turbulence and wind shear under the storm s likely
and hazardous.

3. Don't fiy near clouds containing embedded thunderstorms. Scattered
thunderslorms  that are not embadded usually can be visually
circumnavigated,

4. Dont frust the visual appearance lo be a reliable indicator of the
turbulence inside a thunderstorm.

5. Do avoid, by at least 20 miles, any thunderstorm identified as sevare
or giving an intense radar echa. This is aspecially true under the anvil
of a large cumulonimbus.

6. Do circumnavigate the entire area if the area has 610 thunderstorm
coverage,

7. Do remember that vivid and frequert Iightring incicates the probahbility
of a severe thunderstorm,
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8. Do regard, as extremely nazardous, any thunderstorm  with lops
35,000 feet or higher, whether the top is vwisually sighted or
determined by radar.

9. Do check the convactive cutloak during waather briefings.

The following are some do's and don'ts during inadvertent thunderstorm area
penetration:

1. Do keep your eves on the instrumants. Looking outside the cabin can
increase the danger of temporary blindness from lightning.

2. Don't change power setlings; maintain settings for the recommendad
turbiulent air penetration speead,

3. Do maintain a generally constant aftitude.

4. Don't attempt 10 maintain altityde. Maneuvers made in attempting to
maintain an exact alitude increase the strass on the airplane.

5. Exit the storm as soon as possible,

A pilot on an IFR flight plan must not deviate from an approved route or
allitude without proper clearance, as this may place him in conflict with other
air traffic. Strict adherence to trafiic clearance is necessary o assure an
adeguate level of safety.

Abways remember, all thunderstorms are potentially hazardous and the pilot is
bes! advised 10 avoid them whenever possible.

FROM WARM WEATHER TO COLD WEATHER

Flying from warm weather to cold weather can do unusual things to airplanes,
To cope with this problem, pilols must be alerted (o a few preparations. |f the
airplane is serviced with a heavier grade of oil, such as SAE 50, the oil should
be changed to a lighter grade such as SAE 30 hefore fhving into wvery cold
weather, If use of a muiti-viscosity cil is approved, it is recommended for
improved starting in cold weather, Refer to the airplane operating handbook or
maintenance manual for approved oils.  An engine/airplane winterization kit
may be available for the airplana, It usually contains restrictive covers for the
cowl nose cap andior oil cooler and engine crankcase breather for flight in
very cold weather. Proper preflight draining of the fual system from all drains
is especially important and wil help eliminate any free water aceurmulation.
The use of fuel additives, such as Prist or EGME, may also be desirabla.
Rafer to the airplane operating handbook or maintenance manual for approved
fuel additives.

In order to prevent propeller freeze.up when oparating 'n very coid waathar, if
may be necessary to exercise the constant speed prop every few minutes,
This can be accomplished by moving the prop controls forward or a#t from
their cruise position 300 RPM and back during flight.
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ICE, SNOW, FROST, Etc.

Fur_an'_.r exiendnd_ time, it is ahlways best to park an airplane in a hangar,
particularly during inclement weaather. When this is not possible, all ice, snow,
fres!, ste., must be removed from the entire arframe and engina(s) prior to
slarling.

The presenca of ice, snow, frost, ele, an the wings, tail. contral surfaces
{externally and internallyl, ele., is hazardous. Safe operation depends upon
their removal.  Too aoften, their eHacis on airplane performance are not
complelaly understood or appreciated.

WAKE TURBULENCE

Alrplanes are significantly affected by the wake turbulence of any heavier
arcraft or helicopter.  Wake tfurbulence dissipation and displacement are
functions of elapsed time and prevailing wind speed and direction, During
calim conditions, severe turbulence Qeneraled by large aircrall can pearsis! as
long as 10 minutes, Delay takeoff o ensure dissipation and displacement of
wake Wwrbulence. Whan it is necessary o take off behind a heavier aircraft or
helicopter, aveid wake wrbulance, parlicularly wake vortices, by vertical or
lateral spacing or an appropriate time delay,

Vertical avoidance is appropriate to longer runways where operalions can be
compleled on portions of he funway not affected by the vortices of preceding
aircraft ard flying above areas where vortices will be present is possibla,
Hecome airberne well before tha preceding aircrafl rotation point and climb
above its flight path, or litt off beyond the louchdown point af a landing aircraft,
When it is necessary 10 land behind another aircrafl, remain above ite
approach path and land beyond its touchdown point.  Touchdown pror 1o the
rotalion paint of a departing aircraft.

LﬁtE‘Fal_ maovement of wake vartices s only possible when a significant
crosswind exists and is not detectable unless exhaust smoke or dust marks
the vortices. Consider offseting the lakeo!f path to the upwind sicde of the
LAY,
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RESTRAINT SYSTEMS

SEAT RESTRAINTS

Records ol general aviation airplane accident injuries reveal a surprising
nurber of instances in which the occcupants wara not properiy using the
avalable restraint system, indicating the presence of a complacent attitude
during airplane preflight briefing inspections.  An unbuckled restraint sysiem
during a criical phase of flight, such as during turbulence, could cause loss of
control of the airplane and/or injuries.  Although the ultimate responsibility lies
with the pilat-in-command, each user of a restraint system should be cognizant
of the imporiance of proper use of the complete restraint system.

Pilots should ensure that all cccupants properly use their individual restraint
systems.  The system should be adjusted snug across the body. A loose
restraint bell will allow the wearer excessive movemen! and could rasull in
sarious Injuries. The wearer should not allow sharp or bard iterns in pockets or
other clothing to remain betwean their body and the restraint system to avold
discomfort or injury during adverse flight condiions or accidenis, Each
occupant must have their own restraint system. Use of a single system by
mare than one person could result in serious injury,

Occupants of adjustable seals should position and lock their seats before
fastening thair restraint system. Restraint belts can ba lengthened before use
by grasping the sides of the link on the link half of the bell and pulling againsl
the belt. Then, aHer locking the belt link into the bel buckle, the bell can be
lightened by pulling the free end. The bef is released by pulling upward on
the top of the buckle. Restaint systems must be fastenad anytime the
airplane is in molion,  Belore takesll, the pilot should briaf all passengers on
the: proper use, including the method of unlatching the entire restraint system,
in the event thal emergency egress from the airplane is necessary,

Small children must be secured in an appraved child restraint system as
definad in FAR S1.107 “Use of salely belts, shoulder hamesses, and chid
restraint systems”.  The pilot should know and follow the instructions for
mstallation and use provided by the seat manufacturer, The child restraint
systern should be installed in an aircraft seal other than a front seat. the
child rastraint system is installed in a front saat, the pilot must ensura that it
does not interlere with ull contral movement or restrict access ‘o any aircrah
controls.  Alsa, the pilol should consider whether the child resiraint. systam
could interfere with emergency egress. Refer to AC 91824, “Use of Child
Seats In Aircraft”" for more information.

il shoulder restraints are not installad, kits are available from Cessna or from

other approved sourcas. Cessna strongly recommends the installation of
shoulder harmesses,
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SEAT STOPS/LATCHES

The pilot should visually check the seat for securily on the sear tracks and
assure that the seal is locked in position, This can be accomplished hy
visually ascertaining pin engagermeani and physically attempting to move the
seat fore and aft to verify the seat is secured in position. Failure to ensure that
the seat is locked in position could result in the seat sliding aft during a critical
phase of fiight, such as initial climb. Mandatory Service Bulletin SEBBS-32
installs secondary seat stops and is available from Cessna,

The pilat's seat should be adjusted and locked in a position to allow full rudder
deflection and brake application without having 1o shift pasition in the seat. For
takeoff and landing, passenger seal backs should be adjusted to the most
upright pasition,

SECURITY IN AFT-FACING SEATS

Somae afl-facing seats are adjustable fore and afl, within the limits of the seat
stops. Ensure the seal stop pins are engaged with the holes in the seal fracks
before takeofi and landing. The restraint system shauld ba worn anytime the
seat is occupied. Assure that the seats are installed in the corect positions.
Approved seat designs differ between forward-facing and rear-iacing seats and
proper scoupamt protection is dependent upan proper seat nstallation.
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FUEL SYSTEM CONTAMINATION

ADEQUATE PREFLIGHT OF THE FUEL SYSTEM

A full prefight inspection s recommended befare each flight for genaral
aviation airplanes.  Inspection procedures for the fuel syatern must include
checking the quantity of fuel with the airplane an level ground, checking the
security of fuel filer caps and draining the fual tank sumps, fusl reservoir(s),
fuel hne drain(s), fuel selector drains, and fuel strainar(s). To ensure thal no
unsampled fuel remains in the airplane, an adequate sample of fuel from the
fuel strainer must be taken with the fuel seloctar valve placed in each of its
positions (BOTH, LEFT, RIGHT, ele.). Some Cessna airplanes are squipped
with a fuel reservoir(s). If so equipped, the pilot should be awars ol the
location of the fuel reservoir(s) and its drain plug or quick-drain.  The fuel
reservoir(s) on most single-engine airplanes is located near the fuel system
low point where water will accumulate, Therefore, the fuel reservoir(s) must be
drained routinely during each praflight inspection, Periodically check the
condition of the fual filer cap seals, pawls, and springs for evidence of wear
andior deterioration which indicates a need tor replacement. Check fuel cap
adaplers and seals to insure that the sealing surfaces are clean and not rusted
af pitted.  Deformed pawls may aftect the sealing capabilifies of the seals
and/or cause it to be exposed 1o detrimental weather elaments.  Precautions
should be taken to pravent water entry into fuel tanks, due to damaged filler
caps and every effort made to check and remove all water throughout the fuel
system. Umbrella caps will assist in preventing water antry into the fuel tank
through the fuel fillar,

Itis the pilot's responsibility to ensure that the airplane is properly serviced
belore each flight with the correet type of fuel, The ot must take the time to
inspect the airplane thoroughly, rmaking sure all of the iuel filler Caps are
installed and secured properly aftar visually checking the fusl guantity with the
arrplana en level ground. During the check of the fuel tanks, cbsarve the color
and odor of the fuel whie draining a generous sample frem each sump and
drain point into a tansparent container. Chack for the presence of water, dirt,
fust, ar ofher contaminans. Never save the fuel sample and risk the possibility
of contaminating the system, Also, ensure that each fuel tank vant is clear of
restrictions (i.e.. dirt, insecl nests, ice, snow, bent ar pinched tubes, ete.).
Relfer 1o the arplanes Maintenance Manual for for fuel tank vant rermaval and
inspection if needad,
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PROPER SAMPLING FROM QUICK DRAINS

The fuel system sumps and drains should always be draned and checked for
contaminants after each refueling and during each preflight inspection.  Drain
at feast a cupful of fuel into a clear container 1o check for salid and/or lquid
contaminants, and proper fuel grade. If contamination is observed, 1ake further
samples af all fuel drain points until fuel is clear of contaminants; then, gently
rock wings and, if possible, lower the tail to move any additional contarminants
to the sampling points. Take repeated samples from all fuel drain points until
all contamingtion has been removed. I excessive sampling is reouired.
completely deluael, drain and clean the airplane fuel system, and attempt to
discover where or how the contamination originated before the airplane flies
again. Do not fly the airplane with contaminated or unapproved fuel, If an
improper fuel type is detected, the mandatory procedure is to completely
defual and drain the fual system.

Extra effort is needed for a praper preflight of all fuel drains on a float plane. i
water is detected atter rocking the wings and lowering the tail, the aircraft
should not be flown until after the fuel system is completely drained and
cleaned.

80 versus 100 OCTANE FUEL

When B0 octane {red) fuel began o be replaced by 100LL (blue) there was
concern about the service life expeclancy of low compression engines, 1 was
claimed that soma engines exparienced accelarated exhaust valve erosion and
valve guide wear from the use of highly leaded 100130 {green} avaas in
engines that were raied to use a minimum grade of 80 octane fuel. Engine
manufacturers have provided amended aperating procedures and maintenance
schedules to mirimize problems resulting from the use of high fead 1001130
avgas. Experience has now proven that low-compression aircraft engines can
be operated salely on 100LL avgas providing they are regularly operated and
sarviced In accordance with the operating handbook or other officially
approved document.

AVGAS versus JET FUEL

Oceasionaily, airplanes are inadvertently serviced with the wrong type of fuel,
Piston engines may run briefly on jet fuel, but detenation and overheating will
soon cause power fallure. Al piston-engine airplanes should have fual filler
restrictors installed to prevent jet tuel from being pumped into the fuel tanks,
An angine failure caused by running a turbine angine on the wrong fuel may
not be as sudden, but prolonged operation on avgas will severely damage the
engine because of the lead conlent and dilfering combustion temperature of
the fuel. Time limitations tor use of avgas in turbine engines are listed in the
operating handbook,
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AUTOMOTIVE GASOLINE/FUEL

Mever use auwtlomofive gasoline in an airplane urless the engine and airplang
fuel :;ystgm are specifically certified and approved for automotive gasoline use.
The additives used in the production of automative gasoline vary widely
througheut the petroleum industry and may have deteriorating effects on
airplane fuel system compenents.” The qualities of automotive gasoling can
induce vapor lock, increase the probability of carburetor icing, and can cause
internal enaine problems,

FUEL CAP SECURITY

The consequence of a missing or incorectly installed fuel filler cap is inflight

1u_e| siphoning.  Inflight siphaning may distort the luel cell on some airplanes

with bladder-type fusl cells.  This distortion will change the fuel cell capacity,

and may interfere with the cperation of the fuel quantity indicator sensing

mechanism inside the cell. This condilion wil generally cause an etronecus

gg(ltw:s':?ading fuel quaniity reading and may result in incomplate filing for the
xt flight.

CONTAMINATION
Solid contaminalion may consisl of rust, sand, pebbles, din, microbes or
bacterial grawth, If any solid contaminants are found in any part of the fuel

system, drain and clean the arplane fuel system. Do nol fiy the airplane with
fuel comaminatad with salid material.

Liqu_.-r] contamination is usually waler, improper fus! type, fuel grade, or
addl_‘..ves that are not compatible with the fuel or fuel sysleam components,
Liguid contamination should be addressed as set forth in fhe section entitied
"Progar Sampling from Quick Drains”, and as prescribed in the airplane’s
approved flight manual,
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FUEL PUMP OPERATION

AUXILIARY FUEL PUMP OPERATION - GENERAL

The engine-driven tuel pump is designed to SUpply an engine with a steady,
uninterrupted flow of fuel. Temperature changes, pressure changes, agitation
in the fuel lines, fual quaiity, and other facters can cause a relaase of vapor in
the fuel systern. Some airplanes {single and muli-engine} incorporate an
auxliary fue! pump to reduce excess fuel vapor in the fuel supply for sach
engine.  This pump is also used to ensure that a positive supply of fusl is
avalatle in the event the engine driven fuel purmp should fail.

FUEL VAPOR

WUnder het, high altitude conditions, or in situations during a cfimb that are
conducive to fuel vapor formation, it may be necessary to utlize the auxiliary
fuel pump(s) to attain or stabiliza the Tuel flow required for proper engine
cperation.  Use the auxilary fusl pump(s) in all conditions where thera is any
possibility of excessive fusl vapor tormation or temporary disruption of fuel flow
in accordance with opearating handbook procedures,

SINGLE ENGINE FUEL PUMP OPERATION
(CARBURETED ENGINE)

On some carbureled, high wing, single engine airplanes, the auxiliary fuel
pump should be lurned on anytime the indicated fuel pressure falls below the
minimum,  Typically this would only aceur in an extreme climb attitude following
lailure of the engine driven fuel pimp. Consult the operating handbook of the
atfected model for a datailed description of the procedure.

SINGLE ENGINE FUEL PUMP OPERATION
(PRECISION/BENDIX FUEL INJECTED ENGINE)

The auxdiary fuel pump is used primarily for priming the engine belare starting.
Priming is accomplished thraugh the regular injection system. If the auxilary
fuel pump switch is placed in the ON postion for prolengad periods with the
master Switch furned on, the mixture rich, and the engine stopped, the intake
manifolds will beceme Hooded.

Feissue - 1 June 1958 1



11 PILOT SAFETY AND
FUEL PUMP OPERATION WARNING SUPPLEMENTS

The auxiliary fuel pump is also used for Vapar suppression in hol weather,
MNormally, momentary use wil be sufficiant for wapor suppression.  Turning on
the auxiiary fual purmp with a nermally cperating engine pump will result in
enrichment of the mixiure. The auxiliary fuel pump should not! be operated
during takeoff and landing, since gravilty and the angine driven fuel pump will
supply adeguate fuel flow to the fuel injector unit. in the event of _fallure m_f_Lhe
engine driven fuel pump, use of the auxiliary fuel pump will provide sufficien:
fuel to maintain flight at maximum cenlinuous power.

To ensure a prompt engine restart aftar running a fusl lank dry, switch the fuel
selector o the opposite tank at the first indication of fuel fow fluctuation or
power lass. Turn on the auxiliary fuel purmp and advance the mixture contral
to full rich. After power and steady fuel flaw are restored, lurn off the auxiliary
fuel pump and lean the mixture as necessary,

SINGLE ENGINE FUEL PUMP OPERATION (TCM
FUEL INJECTED ENGINE)

The auxiliary fual pump on single engine airplanes is controlled by a spit
rocker ype switch labeled AUX PUMP. One side of the switch is red and ig
labeled HI; the other side is yellow and is labaled LO.

The LO side operates the pump at low speed, and, it desired, can be used for
starting or vapor suppression. The HI side oparatas the pump at high speed,
supplying sufficient fuel flow to maintain adequate power in the event of an
engine driven fuel pump failure,  In addition, the HI side may be used for
normal engine starts, vapor elimination in flight, and inflight engine starts.

When the engine driven fusl pump is functioning and the auxiliary fuel pump is
placed in the HI position, a fuel/air ratio considerably richer than bast power is
produced unless the mixture is leaned. Therefore, the auxiliary fuel pump
must be turned off during takeolf or landing, and during all other normal fligh
conditions.  With the engine stopped and the battery switch on, the cylinder
intake ports can become floodad if the HI or LO side of the auxiliary fuel pumgp
awitch is turned on.

In hot, high altitude conditions, or climb conditions that are conducive to rugl
vapor formation, it may be necessary to utilize the awiliary fuel pump 1o attain
or stabilize the fuel flow required for the type of climb being performed. Select
either the Hl or LO position of the switch as required, and adjust the mixture 1o
the desired fuel flow. If fluctuating fual fiow {greater than & Ibs/hr) is cbserved,
place the auxiliary fuel pump switch in the HI or LO position as required to
clear the fuel systern of vapor. The auxiliary fuel pump may be operated
continuously in cruise, if necessary, but should be turned off pricr to descent,
Each time the auxiliary fuel pump swilch is turned on or off, the mixture should
be readjusted.
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MULTI-ENGINE FUEL PUMP OPERATION

Cessna multi-engine, low wing airplanes ulilze engine driven fuel pumps to
4ssist the continuaus flow of fusl 1o the engine. As a genaral rule, the auxiliary
fuel pumps should be utilized under the following conditions:

1. Every takeaofi,

2. Initial climb atter takeoff (unloss the operating handbook indicates that
1t i3 not necessary).

3. When switching the juel seleclor(s) from one tank 10 anather.

4. Every approach and landing.

5. Anylime the fuel prassure is fluctuating and the engine is affected bry
the fluztuation.

8. During hat weather, such as hot engine ground operation whare fual

vapor problems cause erratic engine operation.

7. High aliitude.  (For auxiiary fuel pump operation at high  allitude
consult the operating handbook. )

8. It the engine driven fuel pump should fail,

9. On some twing when using the auxiliary fuel tanks,

it the auxiliary fuel pump is used during ground operations, such as hot day
engine starts or purging fuel vapor, pilats should check the condition of the
engine driven fuel pump before takenst by turning the auxiliary fuel pump OFF
briefly, and then back ON for takeeH, If the engine driven fuel pump has failed,
the engine will not continua to aperate.

It the battery or master switch is on while an engine is stopped on the ground
or in llight, the cylinder infake ports can becoma llaoded it the auxilary fuel
pumpois turned on. i this situalion oocurs in excess of B0 seconds, the
cylinders must be purged as follows:

1. With the auxiiary luel pump OFF, allow the induction manitold to drain
at least five minutes or until fuel ceases to flow from the drains on the
bottem of the engine,

2. It natural draining has occurred, ansure that the auxiliary fuel pump is
OFF. the magnelos or ignition switch is OFF, the mixtura is in (DLE
CUT-OFF, and the throtile is FULL OPENM, then turn tha engine with
ther starter |

3. I patural draining has nol ocourred, perfarm maintenance as requirad,

A mandatory servica bullatin (MEBES-3) was issued o replace the aulomatic
fuel pressura sensing and the cockail auxiliary fuel pump switches for sach
engine wilh three-position lever lock type toggle switches. These modifications
pravide diract piiod activation of the auxiliary fuel pumps,

On low wing multi-engine airplanes (except model 310, 3104, and 3108, which
are not aifacted by this change), the switches are labalad AUX PUMP, L (left
enging) and A (right engine) and switch positicns are labaled LOW, OFF, and
HIGH.  The LOW positien operates the auxiliary fusl pumps at low Drossure
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and can be used, when required, to provide supplementary fuel pressure for all
narmal operations. The switches are OFF in the middle position. The HIGH
position is reserved for emergency operation, and operates the pumps at high
pressuta.  The switches are locked out of the HIGH paosition and the swilch
toggle must be pulled to clear the lock before it can be moved o the HIGH
sefting. The toggle need not be pulled to return the switch to OFF,

The LOW position of the auxiliary fuel pump switchas should be used
whanever an original manuathandbook or checklist procedure specifies sithar
LOW (PRIME, in 310C, 3100, 310F, 310G, 310H, 320, and 320A.) ar ON. The
LOW position is also used anytime there are indications of vapor, as evidenced
by fluctuating fuel flow. Auxilary fuel pumps, if needed, are 1o be operated on
LOW in all conditions except when an engina driven fuel pump tails,

The HIGH position supplies sufficient fuel flow 1o sustzin partial engine power
and should be used solely to sustain the operation of an engine in the event its
engine driven fuel pump fails. Failure of an engine driver fuel pump will be
evidanced by a sudden reduction in the fuel flow indication immediately prior 1o
a loss of power while operating from a fuel tank containing adequate fuel, In
an emergency, where loss of an engine driven fuel pump is invelved, pull the
applicable auxiiary fuel purmp switch to clear the lock and select the HIGH
positicn.  Then adjust the throtle and mixiure controls to obtain satisfactory
operation. At high manifold pressure and RPM, auxiliary fuel pump output may
not be sufficient for normal engine operation. In this case, reduce maniiold
pressure 1o a level compatible with the indicated fuel flow. M1 low ROWer
seftings, the mixture may have io be leaned for smooth engine operation. If
HIGH auxiliary pump output does not restore adequate fuel flaw, a fuel leak
may exist. The auxiliary pump should be shut off and the engine secured.

If the auxiiiary fuel pump switches are placed in the HIGH position with the
engine-driven fuel pump{s) operating narmally, tolal loss of engine power may
ocour due to flooding.

When performing single engine operations, the awxiliary fuel pump of the
engine to be shutdown should be wmed OFF prior fo any intentional engine
shuldown, to preclude fuel accumulation in the engine intake system,

In models 310, 310A, and 3108, which are eguipped with pressure type
carburetors, the electric fuel boost pumps in the tanks provide a positive fus!
flow as ernergency pumps in the event of failure of the engine driven fuel
pumps. Thay also provide fuel pressure for priming and starting. The boost
pumps are operated by two electric switches, and the up posilion is ON.
Always take off and land with thase pumps turned ON.  Anylime the Loost
pumps are turned on without the angines running, mixture controls must be in
the idle cut-off position to prevent flooding the intake manifolds,
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CENTERLINE THRUST TWINS (FUEL PUMP
OPERATION)

The auxifiary luel pumps on the centerline thrust models (336 and 337
Skymaster) are controllad by two split racker type switches. The switchas are
labeled ALIX PUMPS and F ENGINE R, Cne side of each switeh is red and is
labeled HI. The cther side is yellow and is labeled LO, The LO side operatas
the pumps at low speed, and if desired, can be used for starling or vapor
suppression.  The Hl side operates the pumps at high speed, supplying
sufficient fuel flow to maintain adequate powsr in the event of an engine driven
fuel pump failure, In addition, the HI side may be used for normal engine
starts, vapor elimination in flight, and inflight engine starts.

When the engine driven fuel purp is functioning and the auxiliary fuel pumg is
placed in the H! position, a fusliair ratio censiderably richer than best powaer is
produced unless the mixture is leanad, Therefore, these switches must be
turned OFF during fakecH aor tanding, and during al other normal flight
conditions,  With the engine stopped and the battery switch ON, the eylinder
intake porls can become ficoded it the Hl or LO side of the auxiliary fuel pump
swilch is turned on,

In hot, high lallitur}a conditions, or climb conditions that are conducive to fuel
vapar formalion, it may be necessary to utilize the auxiliary fuel pumps to attain
or stabilize the fuel llow required for the type of climb baing performed. Salact
gither the Ml or LO position of the switches as required, and adjust the
mixtures 1o the desired fuel flow. |f fluctuating fuel thow (greater than 5 |bs/hr)
i5 ql:!sr;‘rued. piace the appropriate auxiliary fuel pump switch in the HI or LO
position as required to clear the fuel systam of vapor. The auxiliary fuel pump
may ba operated continuously in cruise, if necessary, but should be turned off
prior 10 descent. Each time {he auxiliary fuel pump switches are turned on or
off, the mixtures should be readjusted,
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AUXILIARY FUEL TANKS

Many twin engine Cessna airplanes incorporate auxifiary fuel tanks to increase
ranga and endurance.  These tanks are usually bladder lype cells iocatad
symmetrically in the cutboard wing areas and contain no internal fuel pumps.
When seleclad, the fual from thesa lanks is routed to the engine driven fusl
pump.

It the auxiliary fuel tanks are 1o be used, the pilot must first select main tank
{tip tank) fuel tor at leas! 60 minutes of ikght (with use of 40-gailen auxiliary fuel
tanks] or 90 minutes of llight (with use of 83-gallon auxiiary fual tarks), This is
necessary 10 provide space in the main fuel fanks for vapor and fuel returned
fram the engine driven fuel pumps when operating on the ausiliary fue! tanks,
Il sufficient space is not available in the main lanks for this returned fusl, the
tanks can overflow through the overboard fuel vants. Since pan of the fuel
from the auxiliary fusl tanks is diverted back to the main tanks instead of being
consumed by the engines, the auxihary fanks will empty sconer than may be
anticipated. However, the main tank volume ar Quantity will be increased by
the returned fuel,

The fual supply in the auxiliary fuel tanks is intended far use during cruise flight
only.  The shape of tha auxiiary fuel tanks is such that during certain flight
maneuvers, the fuel wil move away from the fuel tank outllet, 1 the outlet is
uncovered while feeding the engina, fuel flow 1o the angine will be inerruptad
and a temporary loss of power may resull. Because of this, cperation from the
auxiliary fug! fanks is not recommended balow 1000 feet AGL,

An oplicnal auxiliary fuel tank may be instailed an some centarline thrus! twins
{336 and 337 Skymaster). The system consists of hwo tanks, each containing
18 gallons (108 pounds) usaoie, one located in each inboard wing panel, Tha
tanks leed directly to the fuel selector valves, The left auxiiary tank provides
fuel to the front engine only and the right auxifiary tank provides fuel 1o the rear
engine only.  Fuel quantily for the auxiliary tanks is read on the same fual
quantity indicators used for the main fuel tanks. This is accomplished when
the fuel selector valve handies are turmed to the AUXILIARY position. As each
selector vale handle is turned to this position, it depresses a gaging butlon,
labeled FUSH TO GAGE, localed in the AUXILIARY guadrant of the fuel
selecior valve placard. The gepressed bullon actuates a misroswitch and
slectrically senses auxiliary fue! rather than main fuel fuantity.  Auxiliary fuel
quaniify can be checked without changing the salector valve handle, by
deprassing the PUSH TO GAGE bution manually. Depressing the gaging
button, either manually or by rotating the seleclor valve handie to the
AUXILIARY position, will illuminate the amber ALY FUEL ON indicator lights
mounted above the engine instrument cluster. When fuel is being usad from
the auxiliary fuel tanks, any excess fuel and vapor from the engine driven
pPuUmps is returned to fuel line manifolds, The returnad vapor passes through
the fuel line manifolds 1o the vent lines and is routad overboard, The excess
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fuel passes into the fuel line manifold and is returned to the engine driven
pumpe.

On some early model Skymasters, fusl vapar from the engine driven fual
pumps is returned to the main fuel tanks, When the selectar valve handies are
in the AUXILIARY position, the lell auxiiary tark feads only the front engine
and the right auxiilary tank feeds only the rear engine. If the auxiliary tanks ars
to be used, select fuel from the main tanks for 60 minutes pricr 1o switching to
auxiliary tanks. This is necessary to provide space in the main tanks for vapaor
and fuel returned from the engine drven fuel pumps when operating on
auxiliary 1anks. On some models, auxilary fuel boost pumps are not provided
for the auxiliary fuel 1ank. Therefore il is recommended to use the auxiliary
fuel tanks enly in straight and lavel flight. When unsure of the type of auxiliary
tank installation, eonsull the operating handbook for the respective airplane,

A few single-engine airplanes contain an auxiliary fuel tank. The system's
main components include g fuel tank installed on the baggage comparment
floar and an eleciric fuel transter pump. The auxiliary lusl systern is plumbed
into the right main fuel tank,

To use the auxiliary fuel system, select the right wing fuel tank in cruise and
oparate on that tank until the fuel tank has adsquate room (or the transier of
auxiliary fuel. Afer selecting the left main tank, tum on the auxiliary fual
transfer pumnp to refill the right main fuel tank from the auxiiiary tark. Transfer
will take from 45 minutes to 1 hour. Prior 10 transfer, ensure that adegualte fuel
15 available in the lefl tank to allow time for the auxitiary tank fo transier.

Do net operate the transler pump with the fuel selector valve turned ‘o either
the BOTH or RIGHT positions. Total or partial engine stoppage will resull fram
alr being pumped inte fuel lines after fuel transfer has baen completed. |If this
should ccour the enging will restart in 3 to 5 seconds after turrang ofl the
transfer pump, as the air in the fuel line wil be evacuated rapidly.

After fransfer is complete and the pump has been turmed off, the selecter may
be relurned to BOTH or RIGHT. Takeofl, climb, and landing should always ba
conducted with the selector in the BOTH pasition lor maximum safety.

WING LOCKER FUEL TANK USAGE

Same twins may have wing locker fuel tanks installed in the forward portion of
each wing locker baggage area. Thesa tanks are bladder type cells for
storage of exira fuel 1o supplement the main tank fuel quantity. The fuel i
hese tanks cannol be fed directly fo the engines. Instead, it has to be
transterrad to the main tanks by wing locker fuel transier pumps. Fuel transier
should begin as soon as adequate volume is available in the main fusl tanks to
held the wing locker fuel.  Waiting until the main tanks are low beiore
transferring wing locker fuel does not allow sarly recognilion of possible failure
ta transfer,
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If wing locker fusl is to be used, consult the cperating handbook far the
quantity of main tank fue! which must first be used in the respeclive main tank
for the transierred wing locker fual, This will prevent overllowing of the main
tank(s} when transferring the wing locker fuel,

Wing locker fuel transfer pump switches ara previded to manually control the
fransfer of the wing locker fuel to the main fanks, These switches should be
turned ON only to transfer fuel and turned OFF wher indicator lights iluminate
to show that fuel has heen fransferrad, The transter pumps use the fuel in the
wing locker tank for lubrication and cooling.  Therefors, transfar purmp
operation after fuel transfer is complate will shoren the life of the pump. Fusl
should be cress fed, as required, o maintain fvel balance.
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INSTRUMENT POWER

VACUUM POWER FAILURES

Many airplanas may be equipped with some fype of back-up vacuum system
far operation in the even! tha primary vacuum syslem becomeas inoperative in
fiight, The backup system may be in the form of another angine-driven
VACUUM pump, in paraliel with the primary pump, or an electic standby
vacuum pump, also in parallel with the primary pump, or both, I a back-up
systam s not available and the attitude and directional indicators are disabled,
the plot must rely on parial instrument panel operation.  This may include
using the electrically-powared turn coordinator or fun and bank indicater and
the magnetic compass, alimeter, airspeed indicalor, and rate of elimb
indicatar,

A suction gage, and in some airplanes a low-vacuum warning light, provides a
means of manitoring the vacuum system for proper operation in flight,
Operaling handoooks reflect a desired suction range during normal cperation
of the airplane. A suction reading oulside of this range may indicate a systermn
mallunction, and in this case, the vacuum driven instruments should not be
considered reliable, Whenever operation of the airplane’s vacuum system is in
doubt, land when practical for repairs.

In the event of a directional indicator and attitude indicator failure due ta
vacuum failure, the pilot must rely on partial instrurnent panel operation using
the remaining instruments. WFR operations can genarally be conducted
satisfactorily  without  the  vacuum  instruments. However, instrument
meteorclogical conditions (IMC) can be considerably more challanging, An
instrumant rated pilot should stay current an parvial panel flying skills but both
WFR ang IFR pilots should maintain VFR conditions if a vacuum failure occurs
while ciear of clouds. Al pilots should becoma familiar with the following
procedure for executing a 180° turn in clouds with the aid of either the turn
coordinator or the turm and bank indicatar.

Upan inadvertently entering clouds, maintain eontrol of the aircralt, If it Is
desired 1o turn back out of the clouds, the following action should be
employed:

1. MNote the compass heading,

2. Nole the time in both minutes and seconds.

3. When the seconds indicale the nearest half minute, initiate a standard
rate left turn, holding the tumn coordinator of turn and bank indicator (it
installed} symbolic airplane wing opposite the lower left index mark for
60 seconds, Then roll back to level fight by leveling tha miniatura
airplane,

4. Ghack accuracy of turn by observing the compass heading which
should be the reciprocal of the original heading.
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5. It nacessary, adjust heading primarily with skidaing motions rather
than roliing motions so that the compass will read mors accurately,

€. Maimain altitude and airspeed by cautious appication of elevator
control. Avaid aver controlling by keeping the hands off the control
whesl as much as possible and stearing only with the rudder,

If conditions dictate, a descent through a cloud dack to YFR conditions may be
appropriate,  To guard against a spiral dive, choose an eastarly or westarly
heading 1o minimize compass card swings due to changing bank angles, In
addition, keep hands off the control wheel and steer a straight course with
rudder control by monitoring the turn coordinator, Coceoasionally check the
compass heading and make minor correclions to hold an approximate coursa,
Before descending into the clouds, set up a stabiized 'et-down conditions as
follows:

1. Extend landing gear (it applicable).

2. Enrichen the fuel mixture.

3. Use full carburetar heat (If applicable).

4. Reduce power to set up a 500 1o 800 Hmin rate of descent,

5. Adust the elevalor trim and rudder trim (if installed) for a stabilized
descent at 5 to 20 knots above the best alide speed for the arplane.

6. Keap hands off the control wheel,

7. Monitor turn coordinator and make corrections by rudder alone.

8. Check trend of compass card movement and make caulious

corractions with rudder to stop the turn
8. Upon breaking out of clouds, resume narmal cruise flight.

ELECTRICAL POWER FAILURES

Many aperaling handbocks have emergency procedures for partial or fotal loss
of electrical power in flight. These procedures should be reviewed pariod cally
to remain knowledgeable of what lo do in the event of an electrical problem,
The pilot should maintain contral of the airplane and land whan practical i an
electrical power loss is evident,

Early detection of an elactrical power supply systam maliunction can be
accomplished by pericdicaly monitoring the ammeter and, if equipped, low-
voltage warning light. The cause of these malfunctions is difficull to determine
in flignt.  Common causes of alternator ar generator failure are a broken drive
belt, alternator or generator drive, a defective allernator control unit or voltage
regulator or wiring.  Problems of this nature constitute an electrical emergency
and should be addressed immediataly.

If alternator power cannot be restored, and a second or back up alternator is
not available, the pilot must rely on the limited power of the battary only. Every
eftort should be made to conserve electrical power for use with the most
essantial equipment, such as communication and navigation radios, by turning
off or not using any non-essential equipment.  Electric or electro-hydraulic
landing gear systems should be extended manually and flaps (it electrically
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operated) should remain retracied during approach and landing to conserve
battery power, especially in instrument conditions,

It an electrical power loss is sxperienced, continued flight is possible but
should be terminated as soon as practical.  Such things as fuel quantity and
engine temperature indicators and panel lights may no longar work. Hand-hald
navicomm radios and other such products are widely available and marketed
for just such a scenario; otherwise navigation by pilotage and appropriste loss
of communication procedures for the airspace involved should be conduntad.
The pilot should always have & flashlight available for right flights,

LOSS OF PITOT/STATIC SOURCES

A therough preflight inspection should reveal any blockage of the pitat twoe,
drain hole, or stalic pont on the ground te allow correclive action to be laken
prior 1o flight,  Pilats should understand the varicus conditions and remadies
associated with a loss of pitot-static soyrces.

Pitot heat should be used whenever fiying in wvisible moisture and the
temperature is near freezing, I airspeed is suspected to be in error whila
flying in passible ieing conditions with the pitot heat on, the pitot heat switch
should_ be cycled and the circuit breaker should be checked. I propear
ope.’|§1|gln cannot be restored, the airspesd indicator must be considered
unreliable,

if the pitot tube ram air inlel becomes blocked, the airspeed will drop to zera.
IF this blockage cannet be removed in flight, the pilot must rely on pitch attitude
and power seflings 1o maintain a sate airspaed, A shightly higher than normal
power sefting should pe used 1o mantain a reasonable margin of extra
airspead on final,

When flying in clear ice conditions and pitet heat is unavallable, both the ram
ar inlel and the pitol drain hole could became blocked. This will cause the
airspeed indicator to react like an altimeter, indicating a higher airspeed a
higher altitudes and a lower airspeed at lower altiludas. The airspeed indicator
must be ignored, A higher power sefting appropriate to the overall icing
problem should be used during the landing phase.

Many light single engine airplanes equipped with pitot heat may not be
aquipped with static source heat. I the static source becomes blocked, the
airspead indicator wil still function, But will qive erroneocus indications. If the
airplane cimbs atter the blockage oceurs, the akspeed indicator will indicate
lower than narmal, If the airplane descends after the blockage occurs, the
airspead will indicata higher than actual, During the landing phase, this
condition could deceive the pilat into thinking the airspeed is too high, The
alimeter and verlical speed indicator will also be aflected by a static source
blackage. The altimeter will not indicate a change of altitude and the vertical
speed indicator will indicate zero airspeed. Neither instrument will reflect any
altitude changes.
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Many airplanes are equipped with an alternate static air source -.-en:_nd within
the cabin area. If static port blockage is suspectad, the alternate stat.c_saurc_e
should be selectad. The cabin pressure will be slightly lower than ambient air,
but will provide & reascnable level of accuracy to the pitol static systerm.  With
slightly less dense air in the cabin, the airspeed indicator and altimeter will
both show slightly higher than normal indications.

It the airplane is not equipped with an alternate static source, and pitot/static
instrurnents are essential for continued fight, the glass on the vertical speed
indicator may be broken 1o provide cabin air to the static system lines. The
verlical spead indicator will no longer be reliable, but the airspeed indicator
and alimeter will be functional again, with slightly higher than normal
indications,

GYRO SPIN UP AND SPIN DOWN

Gyro instruments, such as atfitude and directicnal indicators, contain a high-
speed rotor assembly driven by either electric or vacuum power.  These
instrumants normally operate at wery high RPM and can take up to 10 minutes
or more 10 spin down afler power is remowved.  Although some  gyro
instruments hava a “guick eract” mechanism to permit manual erection of the
rotor, which effectively minimizes time required before usa, SOmME  gyro
instruments still require up to 5 minutes or mare to spin up and stabilize after
power is applied. During this spin up or spin down time, the gyro instruments
shou'd not ba considered refiable. A failed gyro can be detected by first
checking the suction gage and, if availabls, low-voltage or low-vacuum lghts
as applicable and, sacond, checking for slow or erratic indications of the gyro
instruments by cross-referencing with ather flight instruments for contradictory
indications,

FAILED GYRO EFFECT ON AUTOPILOT

Some autopilet systems receive roll andior yaw rate inpuls from the
electrically-driven turn coordinator or turn and bank in_d:ca_tur_ Q:h;; autopiiot
systems depend on vacuum-driven attitude and diracticnal indicators for
horizontal and azimuth reference,  If a failure should ocowr in any of these
instruments, the autopilot should be turned off. Random signals generated by
a maliunctioning gyre could cause the autopilot to position the al*plaﬁe in an
unusual attitude. Use of the autopilat after & gyro failure may result in an out
ot trim condition. Be prepared 1o correct for this when turning off the autopilct.
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ALTERNATE AIR SYSTEM

An allernate sawce of air is provided to ensure salisfactory engine operation in
the event the normal induction air fitar or air inlet becomes obstructed,
Although alternate air contrals vary from one airplane to another, the ypes are;
carburetor heat, direct manual contral, automatic contral, or a combinatian of
autematic and manual controls.  In most cases, the alternate air is extracted
from inside the engine cowling and s, therefere, unfitered and hatier than
normal induction air. A loss of powar will be caused by the hotter air. The
ficher mixture may require adjustment of the miture control.  Consult tha
applicable airplane cperating handbook for details cohcerning the use of tha
alternate air systam.

CARBURETOR HEAT AND INDUCTION ICING

Carburetor heal and manually operated alternate air valve(s} are controlled by
the pilol. The carburetor heat system uses undilterad air from inside the engine
cowling. This air is drawn into a shroud areund an exhaust riser or muifler and
then ducted fo the carburetor heat valve in the induction air manifold, The
carburetor heat valve is controlled by the pilot and should be used during
suspected or known carburetor icing conditions. Carbureter heat may also be
vsed as an alternate air source should the induction air inlet or induction air
flter become biocked for any reason.

The use of full earburelor heat at full throtta usually results in a 1 to 2 inch loss
of manifold pressure or a loss of appraximately 150 APM, depanding upen the
aiiplane model.  Application or removal of carburetor heat at highar power
settings may require adjustment of the fuel mixture, It may be impractical 1o
lean the mixture under low engine power conditions,

When a go-around or balked landing is iniliated afler use of carburetor heat
during the landing approach, the pilot should usually advance the throttle first,
then move the carburetor heat to off or eald. The throttle application must be
smooth and positive.  Rapid throtile advancement in some icing conditions
cowd resuli in the engine failing to respond and the loss of power could
bacome critical because of the low alfilude and low airspesd,

When the relative humidity is more than 50 percent and the ambient air
temperature is between 20°F to 90°F, it is possible for ice 1o form inside the
carburetor, since the temperature of the air passing through the venturi may
drop as much as 80°F below the ambient air femparature. If not carraciad, ice
accumnulation may cause complete angine stoppagea,

A drop in enging RPM an lixed pitch prapeller airplanes and a drop in engine
manilold pressure on constant speed propeller airplanes are indications of
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carburetor ice. If the airplane is equipped with a carburetor air temperature
the possibilty of carburetor ice may be anticipated and preventad by
maintaining the recommended amount of heat during cruise and letdown,
Without the indications of a carburetor air temperature gage for relerence, a
pilot should use only the full heat ar full cold pasition. An Unknown amaunt of
parial heat can cause carburetor ice. This can accur when ice tha would
ordinarily pass through the induction system iz melted by partial carburetar
heat and the water droplets then refraeze upen contact with the cold metal af
the throtile plate. A carburetor air tempearature gage may allow partial
carburetor heat use, resulting in less power loss.

ALTERNATE AIR FOR FUEL INJECTED ENGINE

ICING

Eitner an automatic alternate air system, a manually controlled alernate air
system, of a combination automatic and manual system are incarporated an
most fuel injected engines to address the potential of a blocked air induction
gystem.

On engines equipped with automatic alternate air, ram air from the engine
cowling inlet enters an air filter, which remaves dust and other foreign matter
that would be harmiul to the engine. if the air inlet or the induction air filter
should bacome blocked, suction craated by the engine will apen an alternata
air door, allewing air o be admitted from eithey inside or outside the cowling,
depending upon the airplane madel. This air bypasses the fiter and will resyit
in a slight decrease in full throtile manifold pressure on non-turbocharged
engines, and a notable decrease in manifold pressure from the selected crujse
power setting on turbocharged engines. This manifold pressure may be
recoverable, up to a particular altitude, with throttle and/or RPM adjustiment.
The alternate air doors should be kept closed on the ground to prevent engine
damage caused by ingesting debris through the unfitered air dycts, For
cetails concerning a specific model, consult the airplane oparating handboak.

Most twin engine airplanas have a manually contrelled alternate air door in
each engine induction air system. If a decrease in manifold pressure is
experienced when fiying in icing conditions, the alternate air deors should be
manually opened. On mast twins, this manual contrel has fwo positions.
When fully in, normal filtered ram air is provided: when fully out, warm
unfiltered air fram insida tha cawing is provided, Other twins have alternate air
controls with an additional intermediate of center detsnt 1o provide cooi,
unfiltared ram air 1o the induction system in the event the induction air filter is
blocked by matier other than ice.
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Since the higher intake air temperature of the alternate ajr results in a
decraase in engine Pawer and turbocharger capasility, it is recommanded that
the altarnate induction air not be ufifized undl indications of induction air
blockage {decreased manifold pressire) are actually cbservad,

If additional power is required, the pilat should increase RPM as requirad,
move the throllies forward to maintain desired manitald pressure and readjust
the fuel mixture controls asg raquired.  These recommendations do not replace
the procedure in the dirplane operating handbook,

Although most pilots are aware of the polential of carburetor to icing, many
may think that a fuel injected engine is not subject to induction icing.  Although
a fuel injected engine will not form carburetor ice, other parts of the induiction
system such as bends in the system or the air fiter can gather ice.  Sjush
andior snow ean block the induction air fiter. Induction ajr blockage can cause
loss of manifold pressure or engine stoppage.
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CARBON MONOXIDE

Carbon monoxide is a colorless, cdorless, fasteless product of an internal
combustion engine and is always present in exhaust fumes,  Even mirute
quartitias of carbon monoxide breathed over a long pericd of time may lead to
dire consequences. Carbon monoxide has a greater abilty to combina with
the blood than oxygen. Onece carbon monaxide s absorbed in the blocd. it
pravents the oxygen from being absorbad,

The symptoms of carbon monoxide poisohing are difficull to detect by the
person afficted and may include blurred thinking, a feeling of uneasiness,
dizzingss, hezdache. and loss of consclousness. N any of these symptoms
accur, immediately open all cabin vents and turn the cabin heater off, Land as
5000 as possible al the nearest airport and seek medical attention i neaded.

HEATER OPERATION

Many cabin heaters in general aviation airplanes oparale by allawing ambient
air ta flow through an exhaust shroud where it is heated before being ducted
into the cabin.  Therefore, if anyone in the cabin smells exhaust fumes whan
using the cabin heater, immediately turn off the cabin heater and ocpen all
cabin venls. Land as soon as possible at tne nearest airport and seak megical
attention if neaedad,

WINDOW VENTILATION

IF cark:an monoxide 15 suspacted in the cabin al any time, it is imperative that
immediate ventilation be initiated, including the opening ol cabin windows.
Observe the maximum spead or window opening in flight,  Opening a cabin
window is probably the best maans of ventilating the cabin while on the
greund, However, care should be laken when parked with engine(s) operating
ar when in the vicinity of other airplanes that have their engines running. The
exnaust gases from your airplane or e other airplane could amtar the cahin
through the open windaw, Also, engine exhaust could be forced ine the caoin
area during laxi operations or when taxiing downwind,
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PRESSURIZED AIRPLANES

Refer to the operating handbook and/or a
ventilation procadures.
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pproved fight manual for appropriate
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When opearating turbocharged  engines, any power increases should be
accomplished by increasing the propeller BPM first, then increasing the

manifold prassure, Power reductions should be accomplished by reducing the
manifold pressura firsl, than the RFM,

Curing cold weather operation, care should be exercised 1o insure that
ovarboos! does not ooeur during takeoff as a result of congealed of in the
wasle gate actuating systemn,  Bofore takeofi engine chacks should nof be
accomplished until ol lemperature is at least 75°F [rminimum  approved
operating limit),  Takealf should not be started until il temperature is above
100°F and cil pressure below 100 psi to assure proper ol flow to the
turbocharger and its actuating system.  Monitor maniteld pressure during
takeoll so as not to exceed specified takeo! limits, Advance the throtile
slowly, pausing momentarily at approximately 30" MP to permit turbine speed

1o stabilize, then gradually cpen the throttle 1o obtain takeoff manifold pressure.

Fric to engine shut down, operate the engine at ldle RPM for approximataly §
minutes 1o allow the trbecharger to cool and slow down, This reduces the
possicility of turbina bearing coking caused by ol breakdown. This 5 minutes
may be calculated from landing touchdawn,

During pilat Training, simulated engine oul operation requiring the engine be
shut down by closing the misture should e held 1o an absolute minimum,

TURBOCHARGER FAILURE

The wrbocharger system's purpase is 1o elevate manifold pressure and thus
engine power to a level Figher than can be obtained without it. A failure of the
system will cause either an averboost condition or some depree of power inss.
An overboos! can be determinad on the manifold Pressure instrument and can
be conlralled by a throttle reduction.

I turbocharger faiture results in power loss, it may be further complicated by
an ovarly rich mixture.  This rich Mixture conditicn may be so severe as tg
cause a total power failure, Laaning the mixture may restore partial powar,
Farial or tota) power loss may also be caused by an exhayst system leak. A
landing should be made as soon as practical for aither an cverboost or
partialtotal power logs,
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IN-FLIGHT FIRES

FIRES IN FLIGHT

A pretight checklist is provided 1o aid the pilat in detecting conditions which
could contribute 1o an airplane fire, Flight should nos be attempted with known
luel, oil, or axhaust leaks. since they can lead 1o a fire, The prasence of fuel
ar unusual ol or exhaust staing may be an indication of system leaks and
should be corrected prier to flight,

Firas in flight must be controlled as quickly as possible by identifying and
shutling down the afiactad system(s), then extinguishing the fire.  Until this
process is complets, the pilat should assume the worst and initiate action for
an immediate landing. A pilot must not become distractad by the fire 1o the
point that control of tha aiplane is lost. The pilot must ba able to completa a
deduclive analysis of the situation o detarmine the saurce of the firg,
Complete tamiliarily with the airplane and its systams will prove invaluable
should a fire oceur,

ENGINE COMPARTMENT FIRES

An engine compartment fire is usually caused by fuel contacting a hot surface,
an electrical short, blead air leak, or exhaust leak. |f an endine compariment
fire ooours on & single engine airplane, the first step should be 10 shut off the
fuel supply 1o the engine by placing the mixtura 1o idie cut off and tha fuel
selector'shutoll valve 1o the OFF position.  The ignition swilch shoulg ba |eit
ON in order for the anging to use up the fuel which remains in the fuel lines
and components between the fuel selactor'shudolt valve and the engine. Tha
airplane should be put inta a siaeshn, which will tend fo keap the Hames away
from the occupants and the fual tanks. f this procedura i ineffective, the pilot
musl make the most rapid emergency descert possible and an immediate
landing.

In mut-angine airplanes, both auxiliary fusl pumps should be turned off to
reduce pressure in the tatal fue system (each auxiliary fuel PUM pressurizes
a crossleed ling 1o the opposie fuel salector), If equipped, the emergancy
crossteed shutoff should also he activated. The engine on the Wing in which
the fire exists should be shut down and its fuel selector positioned to OFF
even though tha fire may not have originated in the fuel system. The cabin
heater draws luel from the crossfeed system on some airplanes, and should
be wined off as well. The engine compartment fire extinguisher shauld be
discharged if ihe arplang is so equipped,

An open foul weather window Cr emargency exit may produce a low pressure
in the cabin, To avord drawing the fire inta the cabin area, the foul waather
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window, emergency exits, or any opanable windows should be kept closed.
This condition is aggravaled on some madels, with the landing gear and wing
flaps extended. Therelore, it s recommendead to lower tha landing gear as
late in the landing approach as possible. A no flap landing should also be
attempted, if practical.

ELECTRICAL FIRES

The initial indication of an electrical fire is usually the distinct odor of burning
insulation.  Cnece an elecirical fire s delecled, the pilol should atempt o
idantify the effected circuit by checking circuil breakars, instruments, avienics,
etc. i the aflected circuit cannot be readily detected and flight conditions
permit, the battery/master switch and alternator switchies) should be lurned
OFF to remove the possible sources ol the fire. If at night, ensure the
availability of a flashlight before turning off electrical power.  Then, close off
ventilating air as much as practical to reduce the chances of a sustained fire.
Il an oxygen system is available in the airplane and no wvisible signs of flame
are evident, occupants should use oxygen until smoke clears.

Ii electrical power is essential for the flight, an attempt may be made to identify
and isolate the effected circuil by turming the Master Switch and other electrical
{except magneto) switches off and checking the condition of ihe circuit
breakers to identify the affected circuit, If the circuit can be readily idemified,
leave it deactivated and restore power to the other circuits, If the circuit cannaot
be readily identified. turn the Master Switch on, and select switches that were
on before the fire indication, one at a time, permitting some time 1o elapse
after each switch is turned on, untl the short circuit is Identified. Make sure
the fire is completely extinguished before opening vents. Land as socon as
possible for repairs.

CABIN FIRES

Fire or smoke in the cabin should be controlled by identifying and shutting
down the aiffected systern, which is most likely to ba electrical in nature, and
landing as scon as pessible. Smoke may be removed by opening the cabin
air confrols, However, If the smoke increases in intensity when the air controls
are opened, they should be closed as this indicates a possible firg in the
h@afing system, nose compartment baggage araa, or that the increase in
airflow i5 aggravating this condition,

In pressurized airplanes, the pressurizalion air system will remove smoke from
the cabin. However, if the smoke is imense, it may be necessary to either
depressurize al altilude, if oxygen is available for all occupants, or execule an
emergency descent to 10,000 feet, terrain permitting.  “Ram Air Dump” handle
may be pullad to aid the clearing of smoke from tha cabin.
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The foul weather window(s) should be closed 'rngamal:tiatalu
more intense when the window(s) a
are no visiole signs of llame, use
Immediate descant,

I 'weather window(s),
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IN-FLIGHT OPENING OF DOORS

The oecurrence of an nadvertent daor opening is not as great of a concern to
fhe safety of the flight, as the pilors reaclion to the opening, i the pilot is
averly distracted, lnss of airplane contral may result even though disruption of
airficw by the door is minimal. While the shock of 4 sudden loud noise and
increase in sustained noise level may be surprising, mental preparation for this
event and a plan of action can aliminale inappropriate pllat reaction.

INADVERTENT OPENING OF BAGGAGE/CARGO
DOORS

The fight characteristics of an airplane will not narmally be affected by an
open baggage or cargo door. The aerodynamic effects on an open door can
vary, depending on the lacation of the door on the airplane and the method
used 1o hinga tha door in relation lo {he slipstream, Baggage:‘cargn doors
maunted on the side of the af fuselage and hinged at the front will tend to stay
in a nearly closad position at most dirspeeds and pose no special problems as
long as the airplane is not in uncoordinated flight in a direction which would
permit unsecured baggage to fall out of the airplane. Because of the door
location and the presance of baggage in the immediate ares, the door may not
be accessible for closing in flight. Passengers, especially children, should
never be allowed to LGCUpy the baggage porticn of the cahin for the purpose
of closing the door in flight.  The pilef should slow the airplana to minimiza
bulleting of the doar anci land as soon asg practical.

Top hinged baggageicargo doors will react differantly than front hinged doors if
Improperly fatched before 1akeoff Doors af this type, may pop apen at rotation
because of {he increase in angle of attack and the slipstream pushing
underneath the edge of the unsacured doar.  Afer the initial opening, a
baggage doar will genarally tend to stay open and then may gently close as
speed s reduced and the aircraft is configured for landing {the doors will
probably tend to open again during flair). A top hinged door on the side of the
af fuselage of a high wing airplane can sometimes be moved ta a naarly
closed position by lowering the wing flaps full down {within approvad arspaed
fimitations) so that ving dawwash wil act upon the door.  Uniatched nose
bagpage doors and large cargo doors on the side of the af fuselage cannot
be closed in flight and & landing should be made as 5000 as practical. The
oilot should aveid any abrupt airplane maneuvers in multi-engine alrplanes with
an open noge baggage door, as this could throw loose abjects out of the
baggage compartmeni and into the propellar,
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IN-FLIGHT OPENING OF DOORS

Fron hinged wing locker doors in the aft part of lh_e angine nacelle' ol I"I';:]-;Ji_
engine airplanes will likely trail open a few inches if they become LI'I|§;.[CHE".
Near stall spaed just prior 1o landing, an unlatched door may momantarily {loat
to a full opan position,

if a door comes open on takeot! and sufficient rurnway femaéna {or a i?_fg ‘:h?r:[e
& he deecision is made 1o continue

he airplane should be stopped.  If t ! e

:aken.'i pfnair'utau'n required airspead and refurn for landing as soon as praclical,

INADVERTENT OPENING OF CABIN/EMERGENCY
EXIT DOORS (UNPRESSURIZED)

I a cabin or smergency exit door should imadvertently  open dlul_wg
unprassurized  flighl, the primary CONCEm shou:L_i Ja_e. _q”ectgd tc.-mll";sre
maintaining control of the airplana. Thqn, if & qetermlna_lsc._a is m? ae ra-‘fjlced
the door in flight, establish a safe altitude, trim the airplana ;1 2 rusl =
airspeed, and atternpt to close the Idoor. To facilitate closing 1 ;9 E?e' s
the adjacent seat aft slightly 1o obtain a better grasp of tl_ne door d‘ral'l' ! i
door handle must be in the close position prior to pulling the Dorrns(;*?icerl
followed by rotating the handle to the locked position. Under no eircu segure ;
should the pilot leave hisher seat, o unfasten the restraint systam 1o

doar,

IT a cabin door reopans when latched closed, the flight should be tarminated
as s0on as practical and repairs made,

INADVERTENT OPENING OF CABIN/EMERGENCY
EXIT DOORS (PRESSURIZED)

An inadvertent opening of a cabin‘emergency exil du_ﬁr whilg t':;ec;tlzi: rl;
i rerafl is above 12,500 feet, will require us
pressurized and the aircral ' 4 S
t o an altiude below 12,
lemantal axygen or an emergency descen : _
feﬁp EjThe pitot n":rgy atlempt to close the door alla( a;su_rln% Hltat a]l‘-'nt}gggpfaerg.s
usi | the cabin allitude is below 10,00 1
are using supplemental oxygen or ¢ et ool of i A
wever, the primary concern should be maintaining
?r?évﬁlght shoulljd e rI‘Ebarmanated as so0n as ara:!eca_l and th_e cause of the door
opening determined before pressurized flight is continued. Unde; f?
circumstances should the pilol leave his'her seat, or unfasten the res rain
sYstem 1o secure a door,
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MAINTENANCE

-

Airplanes require inspection and maintenance on g reqular basis as autined in
the aperating handbook, sanice/maintenance manuals, other sarvicing
publications, and in Federai Avigtion Regulations, A good visual inspection is a
continuing mainterance precedure and should be performed by anyone who s
involved “with an aifplane.  This includes pilots, line personnel and the
maintenance departmant. Whan worn or damaged parts are discovered, it is
essantial that the defactive parts be repaired or replaced to assure all systems
remain aperational, The source of irlormation for Eroper maintenance is {he
airplane Service Maintenance Manual and Service Letters or Service Bulletins,
Cessna's Service/Maintenance Manuals are occasionally revised, Maintananc
parsonnel should follow the recommendations The
awner'oparator must ensure that all unacceptable conditicns are corracted and
the airplane receivas repetitive and reguired inspections.

19
MAINTENANCE

UNAUTHORIZED REPAIRS/MODIFICATIONS

Al repair facilities and personnel sheuld follow established repair procedures.
Cessna does nat support modifications to Cessna alrplanes, whether by
Supplemental Type Cerificate or otherwisa, unlass those modifications are
approved by Cessna, Such madifications may voig any and all warranties on
the airplane, since Cessna may not know the iull effects an the overall airplans,
Cessna has not tested and approved all such modifications by othar
companies.  Operating procedures and performance data specified in the
operating  handbook  and maimenance  procedures specilied  in the
servicedMaintenance Manual may no longer be accurate fer the modified
airplane, Cparating procedures, maintanznce Procedures and performance
data thal are eftocied by modifications net approved by Cessna should be
obtained from the STC owner,

AIRWORTHINESS OF OLDER AIRPLANES

For an airplane to armnam airworthy and safe 1o operate, it should be oparated
N accordance with Cessna recommendations and caragd for with soung
inspection and mainlenance practices,

An - aging  airplana needs more care and attenticn  during maintenance
processes and may require more fraquent mnspaction of structural components
for damage due to the effects of waar, deterioration, fatigue, environmental
exposure, and accidemal damage.  Typical areas requiring more frequant
inspection are:
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SEAT AND RESTRAINT SYSTEMS

ADJUSTABLE SEAT ASSEMBLIES

Maost Cassna manually-adjustable seats agre suspended on twe paraliel, cahin
floor mounted seat tracks by roller assemblies which allow the seat to move
forward and rearward aleng the tracks. A serias of holes are provided, usually
in the farward end of aither ar both seat tracks, to accommodaie a mechenical
locking pin(s) which allows intarmediate positioning and locking af the seat, To
prevent the seat from disengaging from the seal tracks whan reaching the
ends, a mechanical seat stop is installed near both ands of tha track(s),

Incidents of manually-adjustable seats slipping rearward or forward during
acceleration of deceleration of the airplane have been reported.  The
investigations loliowing these incidents have revealed discrepancies such as
gouged lockpin holes, bent leckpins, excessive clearance between seat rollers
and tracks, and missing seat slops, o name a few. Also, dust, dirt, and debris
accumulations on seal tracks and in the intermediate adjustment holes have
been found to contribute 1o the problem. A close check of each seat during
daily preflight, impraved cahin cleanliness, and replacement of parts when
necessary will help prevent accidents invalving seats,  Visual checks of the
alrplane should aiways include the cabin interior,

When inspections  are made, examination of fhe following  items s
recommanded:

Check tha seat assembly for structural integrity.

1.

2. Inspect the roller assemblies for separation and wear,

3. Check the locking mechanism [actuating arm, linkage, locking pin or
pins) for wear.

4. Check all seat track stops for security and proper installation,

5. Inspect seal tracks for condition and sacurity, and 1he locking pin

hales for wear, and dirt of debris accumulation.

Detarmine that the floor structure in the vicinty of the seat tracks is

not cracked or distorted.

7. Ensure that the secondary seat stop addressed in mandatory Senvice
Bullatin SEB83-32 is instaled.

@

Damaged or worn parts are a potential hazard which should ba immediately
repaired or replaced.  Cessna recommends repair andior replacement of
damaged cemponants  in accordance  with the airplane's service or
maintenance publications and Sarvice Bulleting,
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RESTRAINT SYSTEMS

While performing the cabin portion of the daily preflight, il is ;_e_command.edllhat
pilots check each restraint system installed in the airplane. .-l his shﬂu!dllm::ul:le
a functional check of the restraint belt locking and releasing mechanism. i
new passengers or sludents are o be carried, it IS 8 good practice fo insist
thal they cperate the restraint system to become familiar with the procedures,

During inspections, maintenance personnal should check each reslvaint systam
installation for serviceahbility in accordance with current publications appiuca_ble
to the airplane.  Special attention shauld be giuqn to restraint attachment po.n_[s:
and o the nylon bushing on the belt st the paint whare the shoulder restraint
harness atiaches. Undetecied cracks or broken connactions coulq cause a
serious situation 1o develop when it is ieast expected. The restraint system
wabbing should be inspected for degradation. Rapair ar raplace the resiraing
system per Cessna instructions if damage is detactad,
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21
EXHAUST AND FUEL SYSTEMS

THE ENGINE EXHAUST SYSTEM

Tne primary function of an engine exhaust system is to route axhaust gases
salely cverboard, Other tunctions of the exhaus! systam may include use as
the driving source for a turbocharger turbine andior use as a heat source for
carburetor and’or cabin hear requirements.

Heat and carbon monoxide are the: unavoidatble byproducts of all raciprocating
engine operalions. The temperaturas within the oxhaust systemn of an enging
can exceed 1780°F, Consaquan:iy. it an exhaust leak should oceur, heat
tamage can occur to the BRgine maunting slructure, and accessories such as
hoses, belts, wire bundles, ete. In some cases, the position of the leak could
lead to engine stoppage andior an engine compartment fire.

An exhaust system |eak can also iead to carbon manoxide poisoning,  This
colorless, odorless, lastaless combustion byproduct s always present in
exhaust fumes. For this reason, special seals are provided wheraver cablos,
hoses, wire bundles, elc. pass through the engine firewal., For even greatar
profection from carbon monoxide, special window, door, and fuselage seals
are installed. Mo leakage of exhaust inta the cabin should be loleratad,

Exhaust systems should be checked for stains indicative of exhaust leaks a1
cylinder heads or cracks in the exhaust or tailpipe. The condition and security
of the exhaust system in the area of the axhaust muftler shroyd should he
checked.  Any cracks or Iaks in this area could be a souren for exhaust to
anter the cabin.

ENGINE COMPARTMENT TEMPERATURES

High engine compartmant temperatures can degrade the operational efficiency
ol the engne and alsp accelerate the deteriaration of anging components
Several condiions could cause or contribule 1o a higher than normal engine
compartmant temperature: howaver, impropar aperating lechnigues are found
ta be the most camman cause. Avoid excessiva cperation of an angine on the
grourd.  Prolonged ground operations should be done inte the wind at rich
midure setiings. if the cowling has been removed for maintanance, coaling
airflow is poor and eylindar head temperature and o lemperature gages must
be monitorad during engine runups.

On virually all air-coolad recipfocating engines, the engine and engine
Compardmen! are cooled by utilizing 2 pressure cooling baffie system with
airllow as the cooling medium. The condition of these baffles and their seals
is Impartant.
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Baffles should be secure and balfle seals should be positioned in a direction
which would seal airfiew around the engine baffles. Even a slight reductian in
cooling efficiency can cause the engine 1o operate holter than normal, thus
increasing the potential for heat damaged compoenents.

An inspaction of the engine compariment, plus careful ochsarvation of the
enging temperatures during normal flight, can be of great assistance in
verifying the condition of the engine. f the pilet takes the time to record
angine temperatures on a regular basis, trends within the engine can be
detected early and corrected bafore a sarious condition accurs.

HOSES AND WIRE HARNESS INTEGRITY

Al fuel, oil, and hydraulic components should be checked lor condition,
security and any evidence of leakage. All leaks should be repaired before
starting the engine.

As airplanes and engines age, thare is a need to re-emphasize the inspection
or replacemant requirameants of engine hoses or lines that carry fugl, oil, or
hydraulic fluid. For newer Cessnas, a replacemant requirement for hoses in
the engine compartment lexcapt tellon lined) has been estabished at each 5§
years of at engine overhaul, whichever accurs first.  This is considerad to
include  "shelf® life. Al hose manufactured for airplane use is marked
indicating the guarter-year in which they were manufactured, Far instance, a
listing of "4Q85" means the hose was manufactured in the fourth quartar of
1985. Maintenance personnel sheud not use hoses with a high “shelf" iife
age.

Like time, heat is alwvays a detriment ta haoses, The prudent pilol realizes
dwing the daily preflight, that an engine hose might look good, but if it is
wiggled, a telltale “crackle” may be heard. This means that the hose is brittle
and should be replaced. Also if he slides his hand aver the back side of the
hose, he may find an abrasion or wear not visible fram the frant side.

lgnition leads/wire harmesses and spark plugs are also affected by excessive
heating in the engine compariment. Overhealing of the spark plug barrels.
sometimes caused by damaged cylinder bailes or missing cooling air blast
tubes, may seriously deteriorate the ignition leads. Any overheating of a spark
plug by a defective balfle or exhaust gas leak at the exhaust pipe maunting
flange can generale temperatures sufficiant to cause pre-ignition and piston
distrass,
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22
RETRACTABLE LANDING GEAR

The adjustment and rigging of a ratractable landin
done by frained maintenance persanns!.
gear system s only possible if il ig

Q gear system shoukd be
Confirued raliability of the landing
preparly maintained in the preseribed
gging process must ba parform,
Service/Maintenance Manual and S
¥ procedures concerning landing gear extension, refer

published in the Cessna
For complete emergenc
io the arplane operating
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vesssl could lead to sudden depressunization. Maintenance persannel should
carafuily inspect the pressure vessal for cracks, corrosion, and daterioration,
Any damage should be correctad betore pressurized flight.

It the airplane cabin g prassurized and it becomes necessary to usa the
heated alternate induction air on both engines, the prassurization controls must
be selected OFF to preventing nacells fumes fram entering the cabin. The
cabin should be depressurized and maximum ventilatien provided. Therelore,
if the flight altitude is above 10,000 feet, all occupants should uge oxygen, if
avallable, or descent should be initiated.
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POTENTIAL HAZARDS

PROPELLERS
WARNING

ALWAYS STAND CLEAR OF PROPELLER BLADE PATHS,
ESPECIALLY WHEN MOVING THE PROPELLER.
FARTICULAR CAUTION SHOULD BE PRACTICED
AROUND WARM ENGINES,

Review of propeler aceidents indicates that most were preventahble. A
propeiler under power, aven at slow idling speed, has sufficient force to inflist
fatal injuries.  Pilols can be most effective in ensuring that passengers ariva
and depart the vicinity of the airplane safely by stopping the enginels) during
loading and unleading,

Cessna airplanes are delivered with propellers using paint schames to
increase visibility of the blades. Owners should maintain tha ariginal paint
schame,

Pilats and Service persannel should develop the following safety habits:

1. Before moving a propeller ar connecting an external power source to
an airplane, be sure that the airplane is chocked, igniticn switches are
in the OFF position, throttle is closed, mixiure Is in IDLE CUT-OFE
position, and all equipment and persennel are clear of the propeller,
Failed diodes in aimplane electrical systems have caused starters to
angage when external power was appliad regardlass of tha swilch
positicn,

2. When removing an extarnal pawer source from an airplane, keap the
equipment and yourse!f clear of the propeler.

3. Pilots should make cenain that all personnel are claar of the propellar,
prior {o engine start.

4. Aftach pull ropes to whaal
propedar|s).

5. Baefore removing the wheel chocks, the pilot should hold brakes or
apply the parking brake,

6. Be absolutely sure that all equipment and personnel are clear of the
airplane befare releasing the brakes,

7. Ground parsonnel should be given recurrent propeller safety training
fo keep them alert to the dangers of working around airplanes.

chocks located close o a retating

The pilot should carefully inspect the propeller during each preflight inspection,
Soma constant speed propellers manutactured by McCauley are subject to a
requirement that they be filled with a red-dyad oil. This oi! helps lubricate and
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PRESSURIZED AIRPLANES

DOOR SECURITY

The conventicnal and air-stair doors on pressurized airplanes have a series of
pins, acluated by an overcenter locking handle, to maintain the door seal
during  the pressutization cycla, Some air-stair doors are sealad by
prassurization air pressing against the cabin door windlace which covers tha
door gap, Door security can be verified by wisually checking the lncking
indicator for the door handio salety lock, in the case of single-engine airplanes,
and checking for correct lacking indications provided in the door af multi-
engine airplanes. It is recommended that pilots check the lacking pins and
door seals for cracks or damage during sach prefight.  Any damaged parts
should be repaired prior 1o pressurizad flight.

WINDOWS AND WINDSHIELDS

The windows in pressurized alrplanes are exposad 1o a fatigue cycle each time
the airplane is pressurized. These cycles could lead to fatigue cracks in and
around the windows, Windows should be inspectad frequently for condition
and serviceabilty.  Windows or windshields having replacement life limils
should be replaced prior 1o intervals defined in applicable senvice/maintenance
manuals,

The windows and windshields on pressurized  airplanss  are particularly
sensilive to crazing and scratches. Any crazing, cracks, or deep scratches
cannat be folerated for pressurized fight.  Consuit the airplane's operating
manual when in doubl about the sevenly of the damage. Repairs should be
completed prior to pressurized Hight.

THE PRESSURE VESSEL

There are significant structural differences betwean tha fuselage of a non-
prassunized airplane and one which is pressutized. The pressure vessel is the
portion of the cabin area 1o be pressurized.  Pressure differential is {he
difference botween the almaspheric pressure at the allilude at which the
airplane is flying and the pressure inside the cahin,

Any seam, joint, or hola where wire bundles eor wbing pass through fhe
pressure vessel must be sealed to maintain the selected pressurization, |If any
of these seals are deteriorated or migsing, the normal cabin pressure
differential may be impossible 1o attain, Maintenance personnel should inspect
the pressure seals for serviceability.  Any cracks in the skin of the pressura
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prevant corrosion oflinlernal propeller parts and may assis! in detection of
cracks. I a crack is detected, the airplane should not be flown unti the
propeder is replaced.

AIR CONDITIONING FREON

The refrigerant R- 12 {FREON) is relatively safe to handle when using proper
protective salely eguipment Since at ses leval the boiling point of R. 12 i5 -
21.8°F, any contact with bare skin will immediately burn (freeze) the area. W
R-12 should contact your eye, it will burn and can cause Fermanent blindnass,
Treat spills or splashas on your body by washing with clean, cool, water, and
seek immediate medical attention, H-12, whan heated to a high temperature
such as with an open flame or spiilage on @ hot manifold, generates phosgens
9as (a colorless gas with an unpleasan! odor), This gas is a severe respiratory
irritant and shouid be considerad as a DEADLY POISON.

USED ENGINE OIL

F'illo_:s and maintenance personnal who handle engne oil are advised o
minimize skin comact with used oil, and promptly ramove any used engine ol
trom their skin,

The following are some do's and don'ts coencaming used engine oil:

1. Do loliow waork practices that minimize the amount of skin exposaed,
and the length of ime used oll slays on the skin.

2. Do thoreughly wash used oil off skin as soan as possible,

3. Do wash oil-soaked clathing before wearing them again,
soaked shoes,

4. Do use gloves made from material thal ol cannot penetrata.

5 Don't use kerosena, gascline, thinners, or solvenls to remove used
engine oil. These products can cayse serious toxic effects,

7. Don't put vily rags in pockets, or tuck them under g balt.
Cause continuous skin contact.

8, E?on‘t pour used engine il on the ground, or down draing and SEWars.
This is a viclation of Federal Law. The Environmental Frotection
Agency (EPA) encourages collaction of ysad angine oil al collectian
points in compliance with appropriate state and local ordinances,

Discard oil-

This can

AVIATION FUEL ADDITIVE

Ethylene glycol monomethyl ether (EGME}, which is & prmary ingredient in
aviaton fuel additives, is toxic, 1t Croales a dangerous health hazard whan
breathed or absorbed into the skin, Whan irhaled, EGME is primarily a central
nenvous system depressant, and acute inhaiation OVETEXPOSUre may cause
Kidney injury.  The primary symptoms pf inhalation overaxposure include
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headache, drowsiness, blurred vision, weakness, lack of coardination, tremaor,
unconsciousnass, and even death. EGME is irritaling to the eyes and skin and
can be readily absorbed through the skin in toxic amounts.  Symptoms of
overaxposure due to skin absorption are essantially the same as those
outlined for inhalation, 1.

When servicing fuel with an anti-ice additive containing EGME, follow 1he
manufacturars instructions and use appropriale persenal prolective agquipmant.
These items would include chermical salely goggles or shield, raspirator with
organic vapor carlridges, nerabsorbing neoprene rubber gloves and an apron
and long-sleeved shirt as addilional skin protection from spraying or splashing
anti-ice additive.

In the event EGME contact is experienced, the following emergency and firgt
aid procedures should be used,

1. I EGME is inhaled, ramave parsen to fresh air. I breathing is difficult,
administer cxygen.  If the person is not breathing give arificial
respiration. Always call & physician,

2. M eye or skin contact is experianced, fush with plenty of water {use
soap and waler for skin} for at least 15 minules while removing
contaminated clothing and shoes., Call a physician, Thorcughly wash
contaminated clothing and shoes before relsE,

3. It ingested, drink large quaniities of water and induce vorniting by
placing a finger far back in throat. Contac a physician immediately, |f
vomiting cannet be induced, or if vietm i5 unconscious of in
convulsions, take immediately to a hospital or physician, Do not
induce vomiting or give anything by mouth to an unconscious pearson,

Diathylene  glycol monomethyl ether (DIEGME), a fuel anti-icing  additive
approved for use in some airplanas, is slightly toxic il swallowed and may
cause eye redness, swelling and imitation, DIEGME also is combustibla,
Belore using DIEGME, refer 1o all safety information an the cantainer.

BIRDS, INSECTS, AND RODENTS

8ird, insect, and mouse nests in airplanes are both hazardous and costly,
They seem to find even the smaliesi opening on an aixpiane_to make their
nests, Evidence of nest building activities may include the following:

1. Any mud smears or droplets at pitotstatic masts, fuel tank venis,
crankcase breatners, stall warning vanes, cabin air vents, and any
tuid drair holes are indications of mud dauher wasp activities,

2. Sfraw, sting, or blades of grass extending from cowling opesings,
carburetor air intakes, blast tubes, or exhaust stacks are signs of birds
at wark,

3. Cotton batting. shreds of fabiric, and/or paper at whee! wells ang
empennage apenings are frequently indicators that rodents such as
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mice have besn ar may still be on board. They may gnaw on any
material in the airplana including wire bundles and rubber or plastic
tubing,

If nests or building materials are found on the airplane, they must be remaovad
before flight. It s strongly recommended that a gualified mechanic tharoughty
inspect components such as pitot/static systemns for remains of any nesting
matarial after its removal and betore flight to ensure completa removal, Even
small amounts of foreign material can result in significant prablems in fiight.

Some precautions can be faken ta prevent problems.  Always use tha it
tube cover and any other axternal covers when the airplana is being storad. |
the airplane is hangared, make sure the hangar is kept clsan and neat to
prevent insects and mice from lodging in the hanger in the first place. If need
be, sel traps for rodants andior spray the area for insects.  Modals of
Predators that appear life-like such as owls ar snakes may also be effective at
preventing some birds from lodging in a hangar.

Remaval of the nest of an insect, bird, or rodent does not prevent
reconsiruction elsewhere on the airplane or even in the same location again,
Soma creatures are not easily discouraged and may return 1o cause problems
within a very short time period.  Regardless of precautions used to prevent
such problems, the pilat should he alerl to the evidence of small anirmal
activities during avery preflight inspection,

FIRE EXTINGUISHER AGENTS

Halen, Bromochloromethane {CB}, Carbon Dioxide {C0O2), and dry chemica!
axtinguishing agents are four of the most commaon types af fira extinguishing
agenis found in and around airplanes.  Prolonged exposure {5 minutes or
more) to any of thase agents in a confined area cauld cayse sarious injury or
even death. Pilots and ground persannel should become famiar with the
precagtions associated with each particular agen, Adaquate respiratory and
eye protection from excessive exposura, including the use of oxygen when
available, should be sought as soon as the primary fire emergency wil permit.

The discharge of large amounts of carbon dioxide to edinguish & fire may
create hazards {o personnel such ag xyoen deficiency and reduced wisibility,
The dilution of the oxygen in the air, by the carbon dioxide concentrations that
will extinguish a firg, may create an atmosphere that will not sustain life,
Personnel rendered uncenscious under thase conditions can usually be
revived withowt any permanant il effects whan promptly removed from the
advarse condition.

The discharge of large amounts of dry chemical agants may creale hazards (o
parsonnel such as reducad visiiility and temporary breatning difficutty, Where
there is a possibility that persornel may be exposed o dry chemical agents,
suitable safeguards should be provided o ansure promplt evacuation.
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OXYGEN

Belore servicing any airplane wilh oxygen, consult the specific airplane
service/maintenance manual to determing the praper type of servicing
equipment to be used. Airplanes should not be servicad with axygen during
refueling, defueling, or other maintenance wark which could provide fusl and a
source  of ignilian, Also, oxypgen servicing of an airplane should be
aceomplished outside, not in hangars,

Oxygen is a wvery reactive matarial, combining  with most of the ch_emllcai
elements. The union of oxygen with another substance is known as omdatllo_n.
Extremely rapid or spontanecus oxid_aiion is known as _COI‘I"-bU?‘.Ion. While
oxygen is non-combustible in itseli, it strangly and rapidly accelgrates the
combustion of all fammable materials; some to an explosiva degree,

The fallowing are some do’s and don'ts when handling or using oxygen:

. Do check that only “aviators breathing oxygen” s going Inte the
airplana system, . o o .
2. Don't confuse aviators breathing axygen with “hospital/medical
axygen. (The latter is pure enough for breathing, but the maisiure
content is usually higher which could freeze and plug the lines and
valves of an airplane oxygen system.) )
Do reject any oxygen that has an abnormal odor [good oxygen is
odarless). _ ) )
Do follow the published applicable instructions regarding charging,
urging. and maintenance of airplana axygen systems, !
gor?'lt ?,rse off or grease (including certain lipsticks and lip balms)
around oxygen systems. ]
6. Don't expose oxygen containers ta high temperatures,

oo W

COMPRESSED AIR

Compressed air is a mechanic's tool as versalile as alectricity, and can blf Ss
deadly. The use of compressed air 1o blow dust or drt fromn parts of the body
ar clething is a dangerous practice.  As lile as ‘1.2 psiocan ds_slalcate ag
ayeball.  Air can enter the naval through & fayer of clothing and inflate anjl
rupture the intestines.  Compressed air has been known to strike a smal
wound on a person's hand and inflate the arm,

Mever look into or point any compressed air apparatus toward any par of the
body.  Always wear prescribed personal protective equipment, AL&U-:
conlinuously check the condition of air tools and air hoses o make sure t ay
to not show signs of damage or looseness, A loosa hose carrying prassure is
like a buliwhip and can cause serious InjLiry to personnel and'or cause damage
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0 surrounding equipmant, |4
attempt 1o catch the hose end;

a sluation such as this should oceur, oo not
shut off the air source first,

STATIC ELECTRICITY

Static electricity, by cdefinition, is a negative or positive charge of electricity thal
an object accumulates, ang creates a spark when the object comes near
another object. Siatic eleciricity may accumulate on an airplane during fight or
while it is an the ground, as leng as air is flowing over its surfacas, Unless
static alectricity is carried away by ground wires, an explosion may be caused
during any fueling cperations.

Grounding an airplane is a goad safely precaulion because static alectricity
cannot ba seen until it's too late. To properly ground an airplane, attach one
end of a static ground wire 1o an unpainted point on the airplans and the othar
end to an approved grounding stake. Atlaching the ground wire (o the aiplane
first will ensure that &ny spark of static electricity will occur at the grounding
slake and not at the airplane, Do nol attach a ground wire 1o any antenna.
Antennas are poor greunding attachmant paints because they are insulated
from the airplane shructura,

On some airplanes, wick-lype static dischargers aro installed 1o mpreve radio
cemmunications during fight through dust or varicus farms of precipitation
(rain, snow or ice crystals).  Under ihese conhdilions, tha buld-up ang
discharge of static electricity from the trailing edges of wings, rudder, elevator,
and propeller tips can result in loss of ysahle radio  signais on ai
communications and navigation radio eguipment. Usually the ADF is first 1o be
affected and WHF Communication equipment is the last to be affeciag
Installation of static dischargers reduces interference from precipitation siatic,
but it is possible 1o encounter sevare precipitation static conditions which mighs
cause lhe loss of radio signals, even with static gischargars nstalled.

Siatic dischargers lose their effectivenass with age, and therefore should ba
checked at every scheduled inspection by a qualified tachnician. If testng
equipment is not available, i is recommended that the wicks be replaced every

wo years, especially if the airplane is operated frequently in IFA conditians,

ELT BATTERY AND GAS SPRING/DAMPER
DISPOSAL

To prevent bodily injury, do not compact fCompress) or incinerate an ELT
batlery-pack or gas spring/damper. The ELT battery pack shouid bo discarded
in accordance with local EPA standards,

A gas spring or gas damper contains an inart aas and oil under pressure, and
reacts much like an aerosal can when comprassed or heated; it may axplode,
Theretare, all unserviceable gas springs or dampers should be depressurizad,
using the maintenance manual instructions.
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HEARING LOSS

Hearing loss due to overexposure 1o loud noise levels is a real possibility while
working near operating airplane engines,  Continuous exposure 10 excessive
noise diminishas hearing acuity, with high frequency response h‘illhl"lg firsy, .Jf
the overexposure continues, the rmiddla frequencies, most important in
conversatan, are also lost. Earmuffs, some headset typas, and earplugs are
very uselll to avoid hearing loss. By far, tha aarplug I]as proven to be the
best protection overall. Limits have been established whmh relate sound rlmrel
(dB) to exposure time.  These limits are based on daily exposures for long

intervals.
Sound Leve! o
114 1o 105 100
{dE}
Maximum Time 15 30 60 l 120
[min )

WEATHER RADAR EXPOSURE

The dangers of exposure 1o arborme weather radar operated on the ground
include the possibility of damage 1o low tolerance parts of the human body anc}
ignition of combustible materials by radiated energy.  Low tolerance parns of
the body include the eyes and testes. Airborne weather radar stmuld be
operatad on the ground only by qualitied perscnnel. The radar should not be
operated while the airplane is in a hangar or Gth_er enclosure unless tha radar
fransmitler is discornected, or the energy s directed toward an absorption
shield which dissipates the radio frequency (RF) anergy

Parsonnel shouid never stand near or directly in front of a radar antenna which
i5 transmitiing,  When the antenna is transmitting and seanning, personns!
should nat be allowed within 15 fest of the area being scannad by the antenna.
Parsannel shauid not be allowed at the end of an open waveguide {hollow duci
work through which electromagnetic waves are conducted to andlrrom the
antenna) unless the radar is off and will remain off. Il:l%qdar should not be
operated with an cpen waveguide unless a “dummy load” is connected tic the
porticn which is connected to the transmitter, Personnal Shot.'ld net Io?l-c inte a
waveguide, or the open end of a coaxial cornactor or ling connected to a

radar transmittar,

Weather radar installed on any airplane should not be operatad while that
airplane, or an adiacent airplane is being refusled or defualad,
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N 64477
SAMPLE

SAMFPLE

AIRPLANE

YOUR ARIRPLANE

LOADING PROELEM

WEIGHT
{LBS)

MOMENT
(LBS-IN)
/ 1000

WEIGHT
{LES)

MOMENT
(LBS-IN)
/ 1000

l. BASIC EMPTY WEIGHT. (use
the data pertaining tao
your airplane as it 1is
presently equipped.
Includes unusable fuel
and full oil)

1563.6

60.6

1563.6

60.6

2. USRELE FUEL.
{(at 6 lbs / gal)
standard tanks 38 gal
maximum.

228.0

g9

3. PILOT & FRONT PASSENGEE.
{station 34 to 46)

4. REAR PASSENGERS

340.0

12.86

l6g.0

12.3

5. * BAGGAGE AREA 1 OR
PASSENGER ON CHILD'S
SEAT. (station 87 to
108, 120 lbs max)

6. * BACGARCE ARER 2
{station 108 to 142,
50 lbs max)

7. RRMP WEIGHT & MOMENT

2307.0

s

8. FUEL RALLOWANCE FOR
ENMGINE START, TAXI,
AND RUNUEFE.

9. TRKEOQOFF WEIGHT & MOMENT
{subtract step 8 from
step 7).

2300.0

96.8

10. Locate this point
Gravity Moment Envelope,

within the envelope,

{ 2300 at

96.8) on the Center of
and since this point falls
the loading is acceptable.

* The maximum allowable combine weight capacity for baggage

areas 1 and 2 is 120 lbs.




