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INTRODUCTION 
CONGRATULATIONS 

CONGRATULATIONS 

Welcome t o  the ranks of Cessna owners! Your Cessna has been designed 
and constructed t o  g ive you the most i n  performance, economy, and comfort. 
It i s  our des i re t h a t  you w i l l  f i n d  f l y i n g  it, e i t h e r  for  business o r  
pleasure, a pleasant and p r o f i t a b l e  experience. 

This  P i l o t ' s  Operating Handbook has been prepared as a guide t o  help you 

/4 
get  the  most pleasure and u t i l i t y  from your airplane. It contains in fo r -  
mation about your  Cessna's equipment, operat ing procedures, and perfor- 
mance; and suggestions for  i t s  se rv ic ing  and care. We urge you t o  read i t  
from cover t o  cover, and t o  re fe r  t o  i t  frequently. 

Our i n t e r e s t  i n  your f l y i n g  pleasure has no t  ceased w i t h  your purchase 
o f  a Cessna. Worldwide, the  Cessna Dealer Organization backed by Cessna 
Customer Services Department stands ready t o  serve you. The fo l lowing 
services are o f fe red  by most Cessna Dealers: - 

OTHE CESSNA WARRANTY, which provides coverage f o r  par ts  and labor, i s  
a v a i l  able a t  Cessna Dealers worldwide. Speci f ic  benefi ts and prov is ions 
o f  warranty, p lus other  important benefi ts f o r  you, are contained i n  
your  Customer Care Program book suppl ied w i t h  your airplane. Warranty 
serv ice i s  ava i lab le  t o  you a t  authorized Cessna Dealers throughout the 

~4 world upon presentat ion of your  Custaner Care Card which establ ishes 
your e l i g i b i l i t y  under the warranty. 

OFACTDRY TRAINED PERSONNEL t o  p m v i d e  you with courteous exper t  service. 

OFACTDRY APPROVED SERVICE EQUIPMENT t o  provide you e f f i c i e n t  and accurate . workmanship. 

OA STOCK OF GENUINE CESSNA SERVICE PARTS on hand when you need them. 

' a * 
.THE LATEST AUTHORITATIVE INFORMATION FOR SERVICI~G c NA AIRPLANES, 

since Cessna Dealers have a l l  of the  Service Manuals d P t s  Catalogs, 
kept current  by Service Le t te rs  and Service News L e t t e r s A b l i s h e d  by 
Cessna A i r c r a f t  Company. 

,a 
We urge a l l  Cessna owners t o  use the Cessna Dealer Organization t o  the  

f u l l e s t .  

A current  Cessna Dealer D i rec to ry  accompanies your new airplane. The 
D i rec to ry  i s  rev ised frequently, and a current  copy can be obtained from 
your Cessna Dealer. Make your Di rectory  one of your cross-country f l i g h t  
planning aids; a warm welcome awaits you a t  every Cessna Dealer. 

-4- 



INTRODUCTION 
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INTRODUCTION 
LOG OF EFFECTIVE PAGES 

C O V E R A G E  
The P i l o t ' s  Operat ing  Handbook i n  the  a i r p l a n e  a t  t h e  t ime of d e l i v e r y  

from Cessna A i r c r a f t  Company con ta ins  a l l  o f  t h e  i n f o r m a t i o n  a p p l i c a b l e  t o  
t h e  Model 310R and 310R I 1  a i rp lanes ,  s e r i a l  number 310R0501 through 
310R0800. 

R E V I S I O N S  
This  handbook w i l l  be k e p t  c u r r e n t  by Serv ice  L e t t e r s  pub l ished by 

Cessna A i r c r a f t  Company. These a r e  d i s t r i b u t e d  t o  Cessna Dealers and t o  
those who subscr ibe  t o  Cessna Se rv i ce  L e t t e r s .  I f  you do n o t  have a  sub- - ~ c r i p t i o n  you w i l l  want t o  keep i n  touch w i t h  you r  Cessna Dealer f o r  
i n f o r m a t i o n  concerning t h e  r e v i s i o n  s t a t u s  o f  the  handbook. Subsequent 
r e v i s i o n s  should be examined immediately upon r e c e i p t  and i nco rpo ra ted  i n  
t h e  handbook. 

REVISED MATERIAL INDICATORS 

A bar  w i l l  extend t h e  f u l l  l e n g t h  o f  de le ted,  new o r  rev i sed  t e x t  and/or 
i l l u s t r a t i o n s  added on new o r  p r e s e n t l y  e x i s t i n g  pages. Th is  bar  w i l l  be 
l oca ted  ad jacent  t o  the  a p p l i c a b l e  t e x t  i n  t h e  margin on t h e  outboard s i d e  
o f  t h e  page. 

A l l  r ev i sed  pages w i l l  c a r r y  t h e  r e v i s i o n  number and da te  below t h e  
o r i g i n a l  page i ssue  date  on the a p p l i c a b l e  page, i.e., Rev is ion  3  - 1 Jan 
1978. 

T 
Pages a f f e c t e d  by  t h e  c u r r e n t  r e v i s i o n  a re  i n d i c a t e d  by an a s t e r i s k  (*) 
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SECTION 7 
GENERAL 

SECTION 1 
GENERAL 

T A B L E  OF C O N T E N T S  

Page Page 

. . . . . . . .  INTRODUCTION 1-1 . . . . . . . . . . .  ENGINES 1-1 . . . . .  THREE-VIEW DRAWING 1-2 . . . . . . . . .  PROPELLERS 1-3 . . . . . . . . . . . .  FUEL 1-3 . . . . . . . . . . .  O I L . .  1-4 
(MAXIMUM CERTIFICATED . . . . . . . . . .  WEIGHTS 1-4 

CABIN, BAGGAGE AND ENTRY 
DIMENSIONS . . . . . . . .  1-5 

STANDARD AIRPLANE WEIGHTS . . 1-6 

SYMBOLS, ABBREVIATIONS 
AND TERMINOLOGY . . . .  
General A i rspeed Ter-  

minology ,and Symbols 
Meteoro log ica l  

~ e t m i n o i o g y  . . . . .  
. . .  Power Terminology 

A i rp lane  Performance 
and F l i a h t  Plannina < 

Terminology . . . . .  
Weight and Balance 

Terminology . . . . .  

INTRODUCTION 
Th is  handbook c o n s i s t s  of 9  sec t ions  and an a lphabe t i ca l  index as 

shown on t h e  Contents page. This handbook inc ludes t h e  m a t e r i a l  r equ i red  
t o  be fu rn i shed  t o  t h e  p i l o t  by CAR 3. It a l so  con ta ins  supplemental da ta  
supp l ied  by Cessna A i r c r a f t  Company. S p e c i f i c  i n fo rma t i on  can be r a p i d l y  
found by r e f e r r i n g  t o  t h e  Contents page fo r  t h e  app rop r i a te  sec t i on ,  then 
r e f e r r i n g  t o  t h e  Table Of Contents on t h e  f i r s t  page o f  t h e  a p p r o p r i a t e  
sec t ion ,  o r  by use o f  t h e  A lphabet ica l  Index. 

4 
Sect ion  1 o f  t h e  P i l o t ' s  Operat ing Handbook presents  bas i c  a i r p l a n e  

da ta  and general  i n f o r m a t i o n  which w i l l  be of va lue t o  t h e  p i l o t .  

ENGINES 
Number o f  Engines: 2  - Manufacturer:  Teledyne Cont inenta l  idotors 

Engine Model 
Number: IO-520-M 

Engine Type: Fuel i n j e c t e d ,  d i r e c t  d r i ve ,  a i r - coo led ,  h o r i z o n t a l l y  
opposed, s i x  c y l i n d e r ,  520 cub ic - inch displacement. 

- 4 Horsepower: 285 r a t e d  horsepower a t  2700 p r o p e l l e r  RPM. 

1 November 1975 
Pnuicinn d - 2 Aor 82 



SECTION 1 

GENERAL &.310R noom 

THRZE-VIEW DRAWING 
*'MAXIMUM HEIGHT OF AIRPLANE WITH 

NOSE GEAR DEPRESSED IS 10'11.75" 

- 
9'2" 

t 

V 

1. NORMAL PROPELLER 'b 

TIP TO GROUND 
CLEARANCE IS 10.3 
INCHES. 

2. TOTAL WlNG AREA. 
INCLUDING NACELLES 
AND FUSELAGE WITHIN 
THE WlNG PLANFORM. 
IS 179.0 SQUARE FEET. 

3.  MINIMUM TURNING 
RADIUS IS 48'8.5. SEE 
FIGURE 7-10 FOR 
ADDITIONAL 
INFORMATION. 

F i g u r e  1-1 

1 November 1975 



SECTION 1 ~ h . 3 1 0 ~  MAROOMBA AIR WRW GENERAL 
MOOB 

23 ROBIN STREET 
PROPELLERS MT. LAWLEV a050 

Number of 271 8050 
Prope l l e r s :  2 

,-3 
Manufacturer: McCauley Accessory Divis ion,  Cessna A i r c r a f t  Company 

Prope l l e r  P a r t  
Number: 0850334-26 

Number o f  Blades: 3 - Prope l l e r  
Diameter: 6'4.5" 

Prope l l e r  Type: Constant speed, f u l l  f ea the r ing ,  nonrevers ible  hydrau- 
l i c a l l y  actuated 

Blade Range: (At 30-Inch S t a t i o n )  
a. Low P i t ch  13.g0 +0.2' 
b. Feather 81. 3 . 3 '  

r4 

FUEL 
Grade: Aviation grade 1001130 (Green Color).  

LOW l ead  av ia t ion  grade IOOLL (Blue Color) i s  a suits- I 
I 

b l e  a l t e r n a t e .  
Isopropyl alcohol may be added t o  t h e  fue l  supply i n  
q u a n t i t i e s  no t  t o  exceed 1% of t h e  t o t a l .  
Refer t o  Section 8 f o r  add i t iona l  information. 

Total  and Usable: See Figure 1-2 

FUEL TABLE 

Figure 1-2 

1 November 1975 - - . ..-.. 1 0 7 C  



SECTION 1 
GENERAL 

OIL 
Grade: 

V i s c o s i t y :  

To ta l  Sump 
Capaci ty:  

A v i a t i o n  gr* en$%& o i l .  Refer t o  Sec t i on  8 f o r  add i -  
t i o n a l  i n f o r n a t i o n .  

Dra in  and R e f i l l  
Q u a n t i t y :  

SAE Rat ing  

50 
30 

M u l t i v i s c o s i t y  

O i l  Q u a n t i t y  
Operat ing  Range: 

Ambient Temperature - OC ("F) 

U n r e s t r i c t e d  - A f t e r  25 Hours 

12 qua r t s  pe r  engine. 

13 qua r t s  pe r  engine i n c l u d i n g  one q u a r t  f o r  o i l  f i l t e r .  - 
Do n o t  operate engine on l e s s  than 9 qua r t s .  To m i n i -  
mize l o s s  of o i l  through breather ,  f i l l  t o  l o -qua r t  
l e v e l  f o r  nonnal f l i g h t s  of l e s s  than 3 hours, For 
extended f l i g h t ,  f i l l  t o  capac i t y .  

i Y U i t  

Dip s t i c k  i n d i c a t e s  1 q u a r t  lower  thdn ac tua l  o i l  
q u a n t i t y  i n  t h e  engine. 

I M A X I M U M  
Maximum Takeoff 
Ueight:  

Haximm Landing 
Xeight:  

Yaximum Zero 
Fuel Ue igh t :  

Maxirnun Weights 
i n  Baggage 
Canpartments: 

CERTIFICATED WEIGHTS 
w 

5500 pounds 

5400 pounds 

4900 pounds 
+ 

a. L e f t  and R i g h t  Wing Lockers - 120 pounds each. 
When op t i ona l  wing l o c k e r  fuel  i s  i n s t a l l e d ,  t h e  
a p p l i c a b l e  wing l o c k e r  baggage capac i t y  i s  reduced 
t o  40 pounds. 

b. Nose Bay - 350 pounds l e s s  i n s t a l l e d  o p t i o n a l  
equipment. Refer  t o  t h e  l oad ing  p laca rd  i n  t h e  t, 

a i r p l a n e  nose baggage bay. 

c .  A f t  Cabin ( S t a t i o n  96) See F igu re  1-3 - 200 pounds. 

d. A f t  Cabin ( S t a t i o n  124 Standard o r  S t a t i o n  126 
Op t i ona l )  See F igu re  1-3 - 160 pounds. - - 

1 November 1975 
Rev is ion  4  - 2 Apr 1982 



&.31 OR 
SECTION 1 
GENERAL 

MODEL 

CABIN, BAGGAGE AND ENTRY DIMENSIONS 

COMPARTMENT VOLUME - CUBIC FEET 

WING LOCKER EACH 

AND STATION 124) 

STANDARD ? 
I- 

32.6" 

A 

147.50 - TOP VlEW 

OPTIONAL b 3 8 . 0 +  5 9 . 0  -1 

"- 
AVIONICS AREA 

BAGGAGE STATION 126 AREA ONLY 

OPTIONAL 
BAGGAGE 

DOOR 

SIDE VlEW 

32.25 
15.0" 

19.0' 

NOSE BAGGAGE 

Figure 1-3 



SECTION 1 
GENERAL 

STANDARD AIRPLANE WEIGHTS 
Standard Empty 
Weight: 3337 pounds (3578 pounds for 310R 11) 

Maximum Useful 
Load: 2163 pounds (1922 pounds f o r  310R 11) 

SPECIFIC LOADINGS 
Wing Loading: 30.73 pounds per square foot 

Power Loading: 9.65 pounds per horsepower 

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY 
GENERAL AIRSPEED TERMINOLOGY AND SYMBOLS 

CAS Calibrated Airspeed i s  the indicated speed corrected for 
pos i t ion  and instrument error .  Cal ibrated airspeed i s  
equal t o  t rue airspeed i n  standard atmosphere a t  sea - 
level .  

G - G i s  accelerat ion due t o  gravi ty .  

Indicated Airspeed i s  the speed as shown on the airspeed 
ind ica to r  when corrected for instrument error .  IAS w 
values published i n  t h i s  Handbook assume zero instrument 
error .  

KC AS Calibrated Airspeed expressed i n  knots 

KIAS Indicated Airspeed expressed i n  knots. 

KTAS True Airspeed expressed i n  knots. 

True A i r s  eed i s  the airspeed r e l a t i v e  t o  undisturbed 
a i r  whichPis the CAS corrected f o r  a l t i tude ,  temperature 
and compressibi l i ty. 

Maneuvering Speed i s  the maximum speed a t  which app l i -  
cat ion o f  f u l l  avai lable aerodynamic control w i l l  not  k . 
overstress the airplane. 

VFE Maximum Flap Extended Speed i s  the h i ghe i t  speed per- 
missible wi th wing f laps  i n  a pvescribed extended 
posit ion. 

VLE Maximum Landinq Gear Extended Speed i s  the maximum speed 
a t  which an airplane can be safe ly  flown wi th the -, 

landing gear extended. 

Maximum Landing Gear Operating Speed i s  the maximum 
speed a t  which the landing gear can be safe ly  extended 
or retracted. 

1-6 1 November 1975 



SECTION 1 
GENERAL 

v ~ ~ A  A i r  Minimum Control S eed i s  the minimum f l i g h t  speed a t  
which the a i rp lane i sPcon tm l l ab l e  w i t h  a bank of 50 
toward operat ive engine when one engine suddenly becomes 
inoperat ive and the remaining engine i s  operat ing a t  
takeoff power. 

I - 
Never Exceed Speed i s  the speed l i m i t  t ha t  may not  be 
exceeded a t  any time. 

Maximum St ruc tu ra l  Cruisinq Speed i s  the speed t ha t  
should not  be exceeded except i n  smooth a i r  and then 
only w i t h  caution. 

/- V x  Best Anqle-of-Climb Speed i s  the airspeed which de l i ve rs  
the greatest  gain of a l t i t u d e  i n  the shor test  possible 
hor izon ta l  distance. 

Best Rate-of-Climb Speed i s  the airspeed which de l i ve rs  
the greatest  gain i n  a l t i t u d e  i n  the shor test  possib le 
time. 

.4 
METEOROLOGICAL TERMINOLOGY 

OC Temperature i n  degrees Celsius. 

OF Temperature i n  degrees Fahrenheit. - 
I SA In te rna t iona l  Standard Atmosphere i n  which: 

(1) The a i r  i s  a dry perfect gas; 
(2) The temperature a t  sea leve l  i s  15O Celsius (5g0 

Fahrenheit); 
(3)  The pressure a t  sea l eve l  i s  29.92 inches Hg. 

,- (1013.2 mb); 
(4 )  The temperature gradient  from sea leve l  t o  the 

a l t i t u d e  a t  which the temperature i s  - 5 6 . ~ ~ ~  
(-69.7'~) i s  -1.98~~ ( - 3 . ~ ~ ~ 1  per 1000 fee t .  

OAT Outside A i r  Temperature i s  the free a i r  s t a t i c  tempera- 
ture, obtained e i t he r  from i n f l i g h t  temperature ind ica-  
t ions  adjusted fo r  instrument e r r o r  and compressib i l i ty  
effects o r  ground meteorological sources. -- 

Pressure A l t i t ude  measured from standard sea-level pressure 
A l t i t ude  (29.92 inches Hg.) by a pressure o r  barometric a l t im- 

eter. I t  i s  the ind icated pressure a l t i t u d e  corrected 
fo r  pos i t ion  and instrument error .  I n  t h i s  handbook, 
a l t imete r  instrument errors are assumed t o  be zero. 

Wind The wind ve l oc i t i e s  recorded as variables on the charts 
A* of t h i s  handbook are t o  be understood as the headwind o r  

t a i lw i nd  components of the reported winds. 

1 November 1975 
Rauicinn 7 - 1 ,Ian 1978 



SECTION 1 
GENE~AL 

POWER TERMINOLOGY 

BHP Brake horsepower means the power del ivered a t  the 
propel ler  shaf t  o f  an airplane engine. 

C r i t i c a l  The maximum a l t i t u d e  a t  which i n  standard temperature i t  
A l t i t ude  i s  possible t o  maintain a speci f ied power. 'bc 

Maximum The power developed i n  a standard atmosphere from sea 
Continuous leve l  t o  the c r i t i c a l  a l t i t u d e  a t  the maximum RPM and 
Power manifold pressure approved f o r  use during periods of 

unrestr ic ted duration. 

RPM The revolut ions per minute (RPM) o f  an engine re fe rs  t o  
the ro ta t iona l  speed o f  the propel ler  shaft,  as shown on -, 
a tachometer. 

AIRPLANE PERFORMANCE AND FLIGHT PLANNING TERMINOLOGY 

Accelerate-Go The distance required t o  accelerate an a i rp lane t o  a 
Distance speci f ied speed and, assuming f a i l u r e  o f  an engine a t  

the ins tan t  t ha t  speed i s  attained, continue takeoff on 
the remaining engine t o  a height o f  50 feet. - 

Accelerate-Stop The distance required t o  accelerate an a i rp lane t o  a 
Distance specif ied speed and, assuming f a i l u r e  o f  an engine a t  

the i ns tan t  tha t  speed i s  attained, t o  b r ing  the a i r -  
plane t o  a stop. 

Acrobatic An in ten t iona l  maneuver invo lv ing  an abrupt change of an -- 
Maneuver a i rp lane's a t t i tude ,  an abnormal a t t i tude ,  o r  abnormal 

acceleration, not  necessary f o r  normal f l i g h t .  

Balked A balked landing i s  an aborted landing ( i .e . ,  a l l  I Landing engines go-around i n  the landing configurat ion). .- , 
Balked Landing The minimum speed a t  which t r ans i t i on  t o  a balked 

I Transi t ion Speed landing climb should be attempted from 50-foot obstacle 
height. 

Demonstrated The demonstrated crosswind ve loc i ty  i s  the ve loc i ty  o f  
Crosswind the crosswind component for which adequate Control of 
Veloc i ty  the airplane during takeof f  and landing was ac tua l l y  

demonstrated during ce r t i f i ca t i on  tests. The value 
shown i s  not  considered t o  be l im i t i ng .  This value i s  - 
not an aerodynamic l i m i t  f o r  the airplane. 

WEIGHT AND BALANCE TERMINOLOGY 

Arm The hor izonta l  distance from the reference datum t o  the 
center o f  g rav i ty  (C.G.) o f  an item. 

Basic Standard empty weight plus i ns ta l l ed  optional equipment. -, 
Empty Weight 

C.G. Arm i h e  arm obtained by adding the a i rp lane's indiv idual  
moments and d iv id ing  the sum by the t o t a l  weight. 

1 November 1975 
Revision 3 - 1 Jan 1978 
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GENERAL 

C.G. L im i ts  

Center of 
-Gravity (C.G.) 

Jack Point  

MAC 
4 

Maximum 
Landing Weight 

Maximum 
Takeoff Weight - Maximum Zero 
Fuel Weight 

Moment 

.4 

Payload 

Reference 
Datum 

'4 Residual Fuel 

Standard 
Empty Weight 

S ta t ion  
:--, 

Tare 

Unusable Fuel - 
Usable Fuel 

The extreme center o f  g r a v i t y  locat ions w i t h i n  which the  
a i rp lane  must be operated a t  a given weight. 

The p o i n t  a t  which an af rp lane would balance if sus- 
pended. I t s  distance from the reference datum i s  found 
by d i v i d i n g  the  t o t a l  moment by the t o t a l  weight of the  
airplane. 

One o f  the three po in ts  on the a i rp lane  designed t o  r e s t  
on a jack. 

The mean aerodynamic chord o f  a wing i s  the chord of an 
imaginary a i r f o i l  which throughout the f l i g h t  range w i l l  
have the same force vectors as those o f  the wing. 

Maximum weight approved for  the landing touchdown. 

Maximum weight approved f o r  the s t a r t  o f  the takeo f f  
run. 

Maximum weight exc lus ive of usable f u e l .  

The product of the  weight of an i tem m u l t i p l i e d  by i t s  
arm. (Moment d iv ided by a constant i s  used t o  s i m p l i f y  
balance ca lcu la t ions  by reducing the number of d i g i t s . )  

Weight o f  occupants, cargo and baggage. 

An imaginary v e r t i c a l  plane from which a l l  ho r i zon ta l  
distances are measured f o r  balance purposes. 

The undrainable f u e l  remaining when the a i rp lane i s  
defueled i n  a s p e c i f i c  a t t i t u d e  by the normal means and 
procedures speci f ied f o r  dra in ing the  tanks. 

Weight o f  a standard a i rp lane  inc lud ing  unusable f u e l ,  
f u l l  operat ing f l u i d s  and f u l l  o i l .  

A l o c a t i o n  along the a i rp lane  fuselage usual ly  given i n  
terns of distance from the reference datum. 

Tare i s  the weight o f  chocks, blocks, stands, etc. used 
when weighing an airplane, and i s  included i n  the scale 
readings. Tare i s  deducted from the  scale reading t o  
ob ta in  the actual  (net )  a i rp lane  weight. 

Fuel remaining a f te r  fuel runout tes ts  have been 
completed i n  accordance w i t h  governmental regulat ions.  

I 
Fuel ava i lab le  f o r  f l i g h t  planning. 

1 November 1975 
Qouicinn 7 - 1 Jan 1978 
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INTRODUCTION 
.4 Section 2 of the P i l o t ' s  Operating Handbook presents the operating 

l im i ta t ions ,  the signif icance of such l im i ta t ions ,  instrument markings, 
color  coding and basic placards necessary for the safe operation o f  the 
airplane, i t s  powerplants, standard systems and standard equipment. 

Refer t o  Section 9 of t h i s  P i l o t ' s  Operating Hand- 
book f o r  amended operating l im i ta t ions ,  operating 
procedures, performance data and other necessary 
information f o r  airplanes equipped w i t h  speci f ic  
options. 
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A I R S P E E D  L I M I T A T I O N S  (see Figure 2-1) 

Figure 2-1 
hl 

1 November 1975 
Revis ion  3 - 1 Jan 1978 



SECTION 2 
LIMITATIONS 

Airspeed I nd i ca to r  Markings: See Figure 2-2 

AIRSPEED INDICATOR TABLE 

i ng  speed i n  landing configurat ion. 
Upper l i m i t  i s  maximum speed per- 

Upper l i m i t  i s  maximum s t r uc tu ra l  

Figure 2-2 

A. ENGINE LIMITATIONS 
Number of Engines: 2 

Engine Manufacturer: Teledyne Continental Motors 

Engine Model Number: IO-520-M 

Engine Operating L im i ts  fo r  Takeoff and Continuous Operation: 

a. Maximum power fo r  a l l  operations ( A l l  A l t i tudes)  

Engine Manifold 
Pressure 

1 November 1975 
o-..i-i-.. i - I Y.,. l07C 



SECTION 2 
LIMITATIONS 

O i l  V i scos i t y :  

SAE R a t i n  

Below 4.4 (40) 
U n r e s t r i c t e d  - A f t e r  25 Hours 

P r o p e l l e r s :  

a. Number of P r o p e l l e r s :  2 

b. Manufacturer:  McCauley Accessory D i v i s i o n ,  Cessna A i r c r a f t  Company 

c. P a r t  Number: 0850334-26 

d. Number o f  Hades :  3 

e. Diameter: 6 ' 4 .5 "  

f. Blade Range: ( A t  30-Inch S t a t i o n )  

(1) Low P i t c h  13.9' i0.2' 

(2 )  Feather  81.7' i0.3 '  

g. Operat ing L im i t s :  2700 RPM maximum speed 

Powerplant Ins t rument  Markings: 

a. Tachometer: 

(1) Normal Operat ing 2100 t o  2500 RPM (Green Arc)  

(2)  Maximum 2700 RPM (Red Rad ia l )  
'v 

b. Manifold Pressure: 

(1 )  Normal Operat ing 15.0 t o  24.5 Inches Hg. Man i fo ld  Pressure (Green 
Arc) 

c. O i l  Temperature: 

( 1 )  Normal Operat ing 75 t o  240PF (Green Arc) 

(2 )  Maximum 240°F (Red Radia l )  

d. O i l  Pressure: 

(1 )  Minimum Operat ing 10 PSI (Red Rad ia l )  

(2 )  N o n a l  Operat ing  30 t o  60 PSI (Green Arc) 

(3)  Maximum 100 PSI (Red Rad ia l )  

1 November 1975 
Rev is ion  4 - 2 Apr 1982 
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LIMITATIONS 

e. Cyl inder  Head Temperature: 

(1) Normal Operating 200 t o  460°F (Green Arc) - (2) Maximum 460 '~  (Red Radial)  

f. Fuel Flow: 

(1) Minimum Operating 2.5 PSI (Red Radial)  

(2) Normal Operating 0.0 Pounds per hour (3.4 PSI) t o  155.0 Pounds per 
hour (21.7 PSI) (Green Arc) 

a (a) Green Radials 45% Power - 59.0 Pounds per hour (6.5 PSI) 
55% Power - 71.0 Pounds per hour (7.6 PSI) 
65% Power - 82.0 Pounds per hour (8.8 PSI) 
75% Power - 94.0 Pounds per  hour (10.25 PSI) 

(b) Blue Tr iangle 75% Climb Se t t ing  - 107.0 Pounds per hour (12.0 
PSI) 

(c)  White Arc - Sea Level Takeoff and Climb Power Se t t ing  146.5 
Pounds per hour (19.7 PSI) t o  150.0 Pounds per 
hour (20.5 PSI) 

(d) Blue Radials A l t i t u d e  Takeoff Power and Climb Power Se t t ing  
2000 Feet - 134.0 Pounds per hour (17.0 PSI) 
4000 Feet - 124.0 Pounds per hour (15.0 PSI) 
6000 Feet - 116.0 Pounds per hour (13.5 PSI) 

(3) Maximum Operating 155.0 Pounds per hour (21.7 PSI) (Red Radial)  

- WEIGHT LIMITS 
Maximum Takeoff Weight: 5500 Pounds 

Maximum Landing Weight: 5400 Pounds 

Maximum Zero Fuel Weight: 4900 Pounds 

Maximum Weights i n  Baggage Compartments: 
*- 

a. L e f t  and Right  Wing Lockers - 120 pounds each. 

(1) I f  opt ional  wing locker  tanks are i n s t a l l e d ,  change i tem "a" t o  40 
pounds each. 

b. Nose Bay - 350 pounds less i n s t a l l e d  opt ional  equipment. - c. A f t  Cabin (S ta t ion  89 t o  S ta t ion  109) - 200 Pounds. 

d. A f t  Cabin (Stat ion 109 t o  S ta t ion  132) - 160 pounds. 



SECTION 2 
.IMITATIONS 

Center o f  Grav i t y  L im i ts  (Gear Extended): 

1. A f t  L i m i t :  43.6 inches a f t  o f  reference datum (34.71% MAC) a t  
5100 pounds o r  less and 43.1 inches a f t  o f  reference 
datum (33.90% MAC) a t  5500 pounds w i t h  s t r a i g h t  l i n e  
v a r i a t i o n  between these Points. - 

b. Forward L i m i t :  38.67 inches a f t  of reference datum (26.69% MAC) a t  
5500 pounds and 32.0 inches a f t  of reference datum 
(15.84% MAC) a t  4500 pounds o r  less w i t h  s t r a i g h t  l i n e  
v a r i a t i o n  between these points .  

c. See Weight and Balance Data i n  Sect ion 6 f o r  loading schedule. The 
reference datum i s  a t  the  forward face of the fuselage bulkhead forward 
of the rudder pedals. The mean aerodynamic chord (MAC) i s  61.48 inches - 
i n  length. The leading edge of the MAC i s  22.26 inches a f t  o f  the 
reference datum. 

M A N E U V E R  L l M l T S  
:his i s  a normal category airplane. Acrobatic maneuvers, i nc lud ing  

spins, are prohib i ted.  

FLIGHT L O A D  F A C T O R  L I M I T S  -, 

The design load  fac to rs  are 150% of the fo l lowing and i n  a l l  cases, the 
s t r u c t u r e  exceeds design loads. 

A t  Design Takeoff Weight of 5500 Pounds: 

a. Landing gear up, wing f l a p s  o0 +3.86 t o  -1.526 

b. Landing gear down, wing f laps 35O +Z.OG 

F L I G H T  C R E W  L I M I T S  
Minimum ~ l i ~ h t  Crew f o r  FAR 91 operations i s  one p i l o t .  

V 

O P E R A T I O N  L lMlTS 
The standard a i rp lane  i s  approved for  day and n i g h t  operat ion under VFR 

Conditions. With the proper opt ional  equipment i n s t a l l e d ,  the a i rp lane i s  
'-approved f o r  day and n i g h t  IFR condit ions. 
*3 

.-, 

1 November 1975 



SECTION 2 
LIMITATIONS 

FUEL LIMITATIONS See Figure 2-3 

Fuel Pressure: 

n a. Minimum: 2.5 PSI 

b. Maximum: 21.7 PSI (155.0 Pounds Per Hour) 

Fuel Grade: 

a. Av ia t ion  Grade 1001130 (Green Color) .  
Low Lead Av ia t ion  Grade lOOLL (Blue Color) i s  a s u i t a b l e  a l te rna te .  il 

Figure 2-3 

,- 
PLACARDS 
Emergency E x i t :  

a. On p i l o t ' s  s ide window: 
"EMERGENCY EXIT - PULL HANDLE - PUSH BOTTOM OF WINDOW OUT WITH SUS- 

-- TAINED FORCE." 
b. Below a f t  lower corner of p i l o t ' s , , s ide  window: 

"EMERGENCY WINDOW RELEASE - PULL. 

1 November 1975 - . . . . ... . . "?< 
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LIMITATIONS 

Adjacent t o  L e f t  Engine Fuel Se lec to r :  

a. "50 GAL - L E F ~  MAIN" - (Green Sector )  
b. "50 GAL. - RIGHT MAIN" - (Ye l low Sector )  
c. "LEFT ENGINE - OFF" - (Red Sector )  
d. If o p t i o n a l  40-ga l lon a u x i l i a r y  tank system i s  i n s t a l l e d ,  "20 GAL. - 

LEFTAUX." - (ye l l ow  and Green Sector )  
e. I f  o p t i o n a l  63-ga l lon a u x i l i a r y  tank system i s  i n s t a l l e d ,  change i t e m  

"d" t o  "31.5 GAL. - LEFT AUX." - (Yel low and Green Sector )  

Adjacent t o  R i g h t  Engine Fuel Se lec to r :  

a. "50 GAL. - RIGHT MAIN" - (Green Sector )  
b. "50 GAL. - LEFT MAIN" - (Yel low Sector )  
c. "RIGHT ENGINE - OFF" - (Red Sector )  . 
d. I f  op t i ona l  40-ga l lon a u x i l i a r y  tank system i s  i n s t a l l e d ,  "20 GAL. - 

RIGHT AUX." - (Ye l low and Green Sector )  
e. I f  o p t i o n a l  63-ga l lon auxi l iar) :  tank system i s  i n s t a l l e d ,  change i t e m  

"d" t o  "31.5 GAL. - RIGHT AUX. - ( Y e l l a ,  and Green Sector )  

On F l o o r  Between Fuel Se lec tors :  

a. "SET FUEL SELECTOR VALVE TO LEFT MAIN TANK FOR LEFT ENGINE AND RIGHT 
MAIN TANK FOR RIGHT ENGINE I N  TAKEOFF, LANDING, AND EMERGENCY." 

b. "TAKEOFF AND LAND WITH AUXILIARY FUEL PUMPS ON." 
c. "USE FULL RICH MIXTURE AND AUXILIARY FUEL PUMPS ON 'LOW' WHEN SWITCHING 

FUEL TANKS. (FEEL FOR DETENT)." 
d. If o p t i o n a l  wing l o c k e r  fue l  tanks a r e  i n s t a l l e d :  

"OPERATE ON MAIN TANKS UNTIL FUEL QUANTITY I S  LESS THAN 180 LBS/TANK." 
"TRANSFER WING LOCKER FUEL TO MAIN TANKS I N  STRAIGHT AND LEVEL FLIGHT 
ONLY." 
"TURN TRANSFER PUMPS OFF WHEN LIGHTS ILLUMINATE." 
"OPERATE ON AUXILIARY TANKS ONLY WHEN MAIN TANK I S  AGAIN LESS THAN 180 

SYSTEM. 2. PUSH BUTTON AND STOW 1 
"IISF M A I N  TANKS FOR TAKEOFF. LANDING, AND FIRST 

On Wire Tunnel T r im  Above C i r c u i t  Breaker Panel: 

1 November 1975 
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b. "IDLE POWER STALL SPEEDS (KIAS)." 

' -  

On Instrument Panel: 

CONFIGURATION 

GEAR UP - FLAPS UP 

GEAR DOWN - FLAPS DOWN 15' 

GEAR DOWN - FLAPS DOWN 35O 

a. "OPEN DEFROST OR CABIN AIR DURING HEATER OPERATION." 
b. "HEATER OVERHEAT" - "PUSH" - "TEST T AND B" - "LOW VOLT." -. 
c. ;ear the  f u e l  tank quantit; i n j f i c a t o r  se!ector switch: 

MAIN - AUX." - "L.H. AUX. - R.H. AUX. 

ANGLE OF BANK 

- On Rudder Horn: 

O" 

79 

77 

72 

a. If opt ional  rudder mounted r o t a t i n g  beacon i s  i n s t a l l e d :  
"ANTI-COLLISION LIGHT REQ'D FOR PROPER RUDDER MASS BALANCE. DO NOT 
REMOVE. " 

I On Wing Locker Doors: 

200 

82 

79 

74 

a. "MAX. BAGGAGE - 120 POUNDS." 
b. If opt iona l  wing locker  tanks are i n s t a l l e d ,  change i tem "a" to :  

"MAX BAGGAGE - 40 LBS." 

On Baggage Door: 

40" 

91 

88 

82 

a. "MAXIMUM BAGGAGE CAPACITY - STATION 89 TO STATION 109 - 200 POUNDS, 
STATION 109 TO STATION 132 - 160 POUNDS. SEE WEIGHT AND BALANCE DATA 
FOR DETAILED LOADING INSTRUCTIONS." 

60° 

112 

109 

101 

I n  Nose Baggage Area: 

. a. "MAXIMUM BAGGAGE XX.X 
MAX. CAPACITY 350 LBS. LESS 
XX.X OPTIONAL EQUIP." 

On Engine Control  Pedestal: 

a. 7 .0.  - T.O.' (Takeoff) range on e levator  t r i m  tab  i n d i c a t o r  (Nose up 
4O t o  nose up 11") "NOSE DN" "NOSE UP" 

+ b. Above rudder t r i m  tab: "L NOSE R" 
c. (Ibove a i l e r o n  t r i m  tab: "1 ROLL R" 
d. ENGINE ALTERNATE AIR - PULL OUT  LOCK R" -  LOCK L" 
e. If prope l le r  unfeathering accumulators are i n s t a l l e d  - ::PROPELLER UN- 

FEATHERING ACCUMULATORS ARE INSTALLED ON THIS AIRPLAN:. 
f .  "COWL FLAPS - PULL TO CLOSE" - "/LOCKx" - "/LOCK% 
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A d j a c e n t  t o  Synchrophaser  S w i t c h  If O p t i o n a l  P r o p e l l e r  Synchrophaser I s  
I n s t a l l e d :  

l 
a. "PROP SYNCHROPHASER" 
b. "PHASE-SYNC-OFF" ( I f  SK414-10 I s  N o t  I n s t a l l e d )  
c. "PHASING" 
d. "PHASE - OFF" (If SK414-10 I s  I n s t a l l e d )  --. 
f. "MUST BE OFF FOR TAKEOFF, LANDING, AND SINGLE ENG. OPERATION" 

A d j a c e n t  t o  Wing F l a p  P o s i t i o n  S w i t c h :  

a. BLUE SEGMENT - 158 KIAS O0 t o  15O. 
b. WHITE SEGMENT - 138 KIAS 15O t o  35O. 

t r  

A d j a c e n t  t o  F u e l  S t r a i n e r  D r a i n :  

a. "FUEL STRAINER - DRAIN DAILY - NOTE: I F  WATER I S  OBSERVED AT THE FUEL 
STRAINER, FUEL TANK SUMPS AND CROSSFEEO LINES MUST BE DRAINED." 

On C o n t r o l  Lock:  

a. "CONTROL LOCK - REMOVE BEFORE STARTING ENGINES." - I b. If o p t i o n a l  r u d d e r  l o c k  i s  i n s t a l l e d :  add "RUDDER LOCK 1 " t o  i t e m  
88 ,, a .  

Near  P a r k i n g  Brake :  

a. "PARKING BRAKE - TO APPLY, DEPRESS PEDALS, THEN PULL KNOB. TO RELEASE, , 
PUSH I N  KNOB, DO NOT DEPRESS PEDALS." 

A t  A p p r o p r i a t e  L o c a t i o n s :  

"TANK AND SUMP DRAINS." 
"CROSSFEED LINE DRAIN - DRAIN DAILY." 
"FUEL, 100/130 AVIATION GRADE MIN., USABLE - 50 GAL." 
I f  o p t i o n a j  4 0 - g a l l o n  a u x i l i a r y  t a n k  sys tem i s  i n s t a l l e d :  
"AUX FUEL, 1001130 AVIATION GRADE MIN., USABLE - 20 GAL." 
I f  o p t i o n a l  6 3 - g a l l o n  a u x i l i a r y  t a n k  sys tem i s  i n s t a l l e d :  
"AUX FUEL 1001130 AVIATION GRADE MIN., USABLE - 31.5 GAL." 
I f  o p t i o n a l  w i n g  l o c k e r  f u e l  tanks  a r e  i n s t a l l e d :  
"TRANSFER FUEL, 100/130 AVIATION GRADE MIN., USABLE - 20 GAL." 
"STATIC PRESSURE ALTERNATE S O U R C E d "  "OPENctCLOSED" 
"AMP METER-SELECT I L. ALT. - R. ALT. - BAT - VOLTS." 
"ALT FAILURE - L. ALT., R. ALT." 

1 November 1975 
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C O M M O N W T H  OF AUS- (cMA~~& ~eguhtbns 9 9 ~ ) .  PMT 39 - 105 

CIVIL AVIATION SAFETY AUTHORITY 

SCHEDULE OF AIRWORTHINESS DIRECTIVES 

Cessna 310 Series Aeroplanes 

ADICESSNA 310157 Aircraft Flight Manual, Flight into Icing 712000 
Amdt 1 Conditions 

Applicability: Models 310R and T3lOR 

Requirement: Revise: 

1. the Limiatiorw W o n  of the auwaff's AucrafIFlight Marmal (AFW by 
inwrporadng the following: 

"WARNING" 

Severe icing may r 4 t  *om mvironmmtal conditions outside of those for which 
the aircraft is &cared. 

ice build-up on pmteaed xxface! and exceed the cqabihy of the ice pmrsrioo 
rynem, or 

ice farming dl of the p m t d  wfaca. 

'ThL ice may not be shed uping the ice protection nlacmg d may wriwsly 
degrade the p d n n a m  and wmmwdity of th aiman 

Dunng&ght.wverc~clngcondmonslhataceai thowfor~ch~bc~ 
d c a t e o  rhall be demmmed by the vcual mad- bdow Uanc or more 
of t h e  vlpual cuer ooss m n x h t d y  rrquea pnomy bandLng irom r\lr T d c  
Carnal to fadime a mute or an ahrmde change to odt the ia wnditim. The 

unusually exrmsive ice a c ~ m a o n  an the ai€-ame and -- in arras not 
n o d y  abraved to w U a  ice, andlor 

~aunuladon of ice on the upper of the wing dl of the protected area, 
andlor 

a c d o n  of ice 00 the engine nacdles and propeller + e ~  fanha aft lhan 
normally abraved. 
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CMLAVIATION SIFESYAWTHORITY 

SCHEDULE OF AIRWORTHINESS DIRECTIVES 
44 

srna 310 Series Aemplanea 

S i  the auto-pilot, when hstalled and opsadog may ma& t a d e  cues that 
indicate advase changes in handling Charactpirtiq use of the aumpilot is 
prohibited whm any of the v k d  cues speci6ed above edsf or when uousual 
lateral trim requirements or auto-pilot trim warnings are mcountered while the 
avtraft is in idng conditions. 

AU winn icinn iasnntion l i b  must be 0-e  or to Wht imo loloam or - - .  - - 
f o m  icing conditions at dght. This direction r u w e d a  any rdief ~mvided 
bs ~11s M i i i m m  Ecluiomrnt List 

2. the Nomd Rwalores Seeion of the approved AFM by incorparatiq the 
folio*: 

THE FOLLOWING WEATHER CONDITIONS MAY BE 
CONDUCIVE TO SEVERE M-PLIGHT ICING: 

V ~ l c  rak~ at tmpmmm bdow 0 degrees Cdsivs ambient air tempaaturr: 

. h p l a r t h a t q ~ o r q ] a n a o n ~ a t ~ W o w o ~  
Cds5s ambimt air trmpsaturr. 

PROCEDURES FOR EXITING A SEVERE ICING 
ENVIRONMENT: m e a a o c e d r m s m e ~ I c l o d A i e l n d m e r f m n  

Monitor th ambicm air mopcam 
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C M L  AVIATION SIFETYAUTHORITY 

SCHEDULE OF NRWORTHINESS DlRECTNES 
4 

mna 310 Series Aemplanes 

ADICESSNA 3 10157 Amdt 1 (Continued) 

Cmpliance: Wxthin 30 days after the EBstke date of this Ammdmmt. 

This Amendmmt becoms &edve on 13 July 2000. 

This Dirntive is issued to minirmsc the potmtid hazards associated wirh opadting the Backgmund: 
air& in were icing wnditiom by providing more clearly d d d  procedwes and 
limitations associated with such conditions. 

Ammdmeat 1 is h e d  to c o r m  a word proeesshing mci in the initial issue. 

The original i m e  ofthis Airwo&ess D i e  became e&nivc on 7.3 Manh ZMX). 

-d Malwlm Hole 
+c of the Civil Aviation Safery Authority 



COMMONWEALTH OF AUSTRALIA ICMl Av(stlon Rwulstll~l~ 1986). PART 39 - 106 

CNILAWAllON SAFETYAUTHORIW 

SCHEDULE OF AIRWORTHINESS DIRECTIVES - 
;Buns 310 Series Aeroplanes 

ADlCESSNA310157 Amdt 1 ( C o h e d )  

If the visual cues which are npedfied in the Limitlfiolll Section of the AFM for 
idmtiijing were icing conditions arc observed, accomplish the following: 

Immediatciv muest ~"oriw bandha fio'om Air T d c  Contml to W t a e  a 
route or an.alt&de chan~eio exit td; sevae idnc codtiom in ards to avoid - 
mended crpomrc to &gh c o ~ n o n r  more m e  rhan rhow for wtuch ihc 
a u d  has been dd 

Avoid abrupt and e x c ~ v e  manocwnng tbat may cxarerbate control 
dEcultics. 

Do not a p g e  the autopilot. 1.1 
lithe autopilot had previously bem engaged, hold the c o m l  wheel M y  and 
diwngagc the autopilot. 

I ' 
. van d roll q o n w  or un-commanded mll c o m l  movernun is obwrved 

Rducc the ansle-afaMck 

Do oot enmd Baps whm holdrng m long condmom O m o n  wnb Bapr 
mmded a n  A t  m a  mdwd ~ n g  angle-of- wtb the p d v  of 1- 
forming on the upper avface 6ums & on the wing than nomi ,  && & of 
the p m d  . Ifthe Ihps aps areded, do not mraa tbem unril the is clear of ice . Repon thae weather condi&oor m Air T d c  Comrol 

.Vats I CrmPcme o/ Repmmron holders rhovld rmnme oaron ro e m  
"onfiumon o / h  dmtge is emu)cd to m y  -n who mov 0-e Lhe,r 
-4fr ar prbl m mmnrmd 

N m  2: FAA RD 9408-28 refen 

Cen5cadon for accomp!kbem of this M v e  may be -ed out: 

a &a a cow afthis D i e  is included io the appropriate wcriozns of the 
M r A F M , a n d  

b. may be carried nut at a rmnimum, by the holda of a prime pilot's ticma. 



.4 

ENGINE FAILURE DURING FLIGHT 
EMERGENCY PROCEDURES 

SUPPLEMENT 
-4 

TO 

PILOT'S OPERATING HANDBOOK 
/OWNER'S MANUAL 

-9 FOR THE FOLLOWING CESSNA MODELS: 

ALL T303,31 On31 0,320,335,3401340A 

A and 

ALL 1976 THRU 1985 
,- 402B1402C, 404,414141 4A, 421 C 

C9 

ORIGINAL ISSUE 

16 NOVEMBER 2001 

THIS SUPPLEMENT MUST BE INSERTED IN, OR 
ATTACHED TO, THE LATEST VERSION OF THE PILOT'S 
OPERATING HANDBOOK, OR OWNER'S MANUAL. 



Cessla 
A T B ~ O ~  Company 

ENGINE FAILURE DURING FLIGHT - EMERGENCY PROCEDURES 

SUPPLEMENT 
TO 

4 PILOT'S OPERATING HANDBOOWOWNER'S MANUAL 
FOR THE FOLLOWING CESSNA MODELS: 

ALL T303,31 Om31 0,320,335,340/340A 

1 
ALL 1976 THRU 1985 402B/402C, 404,414141 4A, 421 C 

SERIAL NO. 3mR- 05%' - 
REGISTRATION NO. Vn-SM@ 

This supplement must be inserted in, or attached to, the latest version of the 
-4 Pilot's Operating Handbook, or Owner's Manual for the above listed airplane 

models. 

Wrn&HR2,-, APPROVED BY 
F * L I P P R O V E D ~ F A R 2 l ~ J  

lmOrrAkdlt0. mcrr*~.~co 
DsLqnOpun--- 

&t! G-J -€- 

A M  

IC ~~VSMULZOQI IG d ~ v a w w t  2-1 
DATE OF APPROVAL DATE OF APPROVAL 

COPYRIGHT " 2001 
CESSNA AIRCRAFT COMPANY 

WICHITA. KANSAS, USA 
f7 Member of GAMA 

16 November 2001 
Pane I 



LS.UII.L I n l ~ u n ~  u u n l l v u  rllun 1 r l ~u  1 3 urcnn I l l vu  nHlvuDUUN 

CESSNA 300 AND 400 SERIES OWNER'S MANUAL SUPPLEMENT 

SUPPLEMENT 

ENGINE FAILURE DURING FLIGHT 
EMERGENCY PROCEDURES - 

Use the Log of Effective Pages to determine the current status of this 
supplement. 

Pages atlected by the current revision are indicated by an asterisk (.) preceding 
the page number. 

'a 

Supplement Status Date 

Original 16 November 2001 

LOG OF EFFECTIVE PAGES 

Page Page Revision 
Status Number 

1 thru 516 Original 0 

'a- 

- 

Original Issue 



PILOT'S OPERATING HANDBOOK! ENGINE FAILURE DURING FLIGHT 
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES 

SUPPLEMENT 
ENGINE FAILURE DURING FLIGHT 

EMERGENCY PROCEDURES 

SECTION 1 
GENERAL 

4 

This supplement adds the following warning to the Pilot's Operating Handbook 
or Owner's Manual SECTION 3 EMERGENCY PROCEDURES. The warning is 
to be inserted under ENGINE INOPERATIVE PROCEDURES in the 
EMERGENCY PROCEDURES ABBREVIATED CHECKLIST, and if applicable, in 
the AMPLIFIED EMERGENCY PROCEDURES, as shown in Section 3 of this 
supplement. 

14 

weight, temperature, and altitude. In any event, do not 
..~- attempt an engine inoperative go-around after wing flaps have 

been extended beyond 15". 

SECTION 2 

LIMITATIONS 
There are no changes to airplane limitations. 

SECTION 3 - EMERGENCY PROCEDURES 
1. Add the following warning to Abbreviated Emergency Procedures. 

immediately under the headings shown: 

NOTE 

Location and exact wording of the headings may vary between 
manuals. Also, in some manuals the warning may currently 
exist under some headings. 

(Continued next page) 



CIYUINC rnl~unc UU~INU ruun I VILU I s urtm~ INU ~~ANUUUUW 
CESSNA 300 AND 400 SERIES OWNER'S MANUAL SUPPLEMENT 

EMERGENCY PROCEDURES 
ABBREVIATED CHECKLIST 

ENGINE INOPERATIVE PROCEDURES 

ENGINE FAILURE DURING FLIGHT (Speed Above VMcA) k 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15". 

I I 

ENGINE FAILURE DURING FLIGHT (Speed Below VMcA) 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15". 

h 

ENGINE INOPERATIVE GO-AROUND 

WARNING - 
Level fliaht mav not be ~0SSible for certain combinations of 

I weight, iernpekture, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15". 1 - 

2. Add the following warning to Amplified Emergency Procedures, if 
applicable, immediately under the headings shown: 

NOTE 

Location and exact wording of the headings may vary between 
manuals. Also, in some manuals the warning may currently 
exist under some headings. - 

(Continued next page) 

Original Issue 



PILOT'S OPERATING HANDBOOW ENGINE FAILURE DURING FLIGHT 
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES 

AMPLIFIED EMERGENCY PROCEDURES 
ENGINE INOPERATIVE PROCEDURES 

/- 

ENGINE FAILURE DURING FLIGHT (Speed Above Air Minimum 
Control Speed) 

weight, temperature, and altitude. In any event, do not 
.1.14 attempt an engine inoperative go-around after wing flaps have 

been extended beyond 15". 

ENGINE FAILURE DURING FLIGHT (Speed Below Air Minimum 
Control Speed) - 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around afler wing flaps have 

1-9 been extended beyond 15". 

ENGINE INOPERATIVE GO-AROUND - 
Level flight may not be possible for celtain combinations of 
weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around afler wing flaps have 
been extended beyond 15". 

I I 

-4 SECTION 4 
NORMAL PROCEDURES 

There are no changes to airplane normal procedures. 

a SECTION 5 

PERFORMANCE 
There are no changes to airplane performance. 
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23 ROBIN STREET EMERGENCY PROCEDURES 

MT. U W L E Y  6080 

#t'tww~ 3 
EMERGENCY PROCEDURES 

,- TABLE O F  C O N T E N T S  

Page Page 

INTRODUCTION . . . . . . . .  3-1 
EMERGENCY PROCEDURES 

,ABBREVIATED CHECKLIST . . .  3-2 
Engine I n o p e r a t i v e  

Procedures . . . . . . .  3-2 
F i r e  Procedures . . .  3-4A/3-48 
Emergency Descent 

Procedures . . . . . . .  '3-5 
Emergency Landing 

Procedures . . . . . . .  3-5 
Fuel System Emergency 

Procedures . . . . . . .  3-8 
E l e c t r i c a l  System 

Emergency Procedures . . '3-8 
Av ion ics  Bus F a i l u r e  . . .  3-9 
Landing Gear Emergency 

Procedures . . . . . . .  3-9 
F l i g h t  Ins t ruments  

Emergency Procedures . . 3-10 
A i r  I n l e t  o r  F i l t e r  

I c i n g  Emergency . . . . . . .  Procedures 3-10 
P r o p e l l e r  Synchrophaser . . 3-10 

. . .  Emergency E x i t  Window 3-10 . . . . . . . . . . .  Spins 3-10 

AMPLIFIED EMERGENCY 
PROCEDURES . . . . . .  
Single-Engine Airspeeds 

For  Safe Ooerat ion  . 
Engine ~ n o p e k a t i v e  . . . . .  Procedures . . . . .  Maximum G l i d e  . . . .  F i r e  Procedures 
Emergency Descent 

Procedures . . . . .  
E~nergency Landing 

Procedures . . . . .  
Fuel System Emergency . . . . .  Procedures 
E l e c t r i c a l  System 

Emergency Procedures 
Av ion ics  Bus F a i l u r e  . 
Landing Gear Emergency . . . . .  Procedures 
F l i g h t  Ins t ruments  

Emergency Procedures 
A i r  I n l e t  o r  F i l t e r  

I c i n g  Emergency 
Procedures . . . . .  

P r o p e l l e r  
Synchrophaser . . . .  

Emergency E x i t  Window . . . . . . . . . .  Spins 

" INTRODUCTION 
Sect ion  3 of the  P i l o t ' s  Operat ing Handbook descr ibes  t h e  recommended 

procedures f o r  emergency s i t u a t i o n s .  The f i r s t  p a r t  of t h i s  sec t i on  pro-  
v ides  emergency procedural  a c t i o n  requ i red  i n  an abbrev ia ted c h e c k l i s t  
form. I l m p l i f i c a t i o n  o f  t h e  abbrev ia ted c h e c k l i s t  i s  presented j n  t h e  
second p a r t  o f  t h i s  sec t ion .  

Refer t o  Sect ion  9 o f  t h i s  P i l o t ' s  Operat ing Hand- 
book f o r  amended ope ra t i ng  l i m i t a t i o n s ,  ope ra t i ng  
procedures, performance data and o the r  necessary 
i n fo rma t i on  f o r  a i rp lanes  equipped w i t h  s p e c i f i c  

1 November 1975 ........... TO"., 



2 "' 
SECTION 3 , ,(rR?: !!ii E.&?bC??$M 
EMERGENCY PROCEDURES ? 5 3 ~ . T ; '  M!Bali Gh.310R MODEL 

EM E R G ~Ntf;w&cZB u R ES 
ABBREVIATED CHECKLIST 

SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION 
Conditions: 

1. Takeoff Weight 5500 Pounds 3. Standard Day, Sea Level 
2. Landing Weight 5400 Pounds 1"" 
(1) A i r  Minimum Control  Speed . . . . . .  80 KIAS 
(2) Recomnended Safe Single-Engine Speed . .  92 KIA8 
(3) Best Single-Engine Angle-of-Climb Speed . . 95 KIAS 
(4) Best Single-Engine Rate-of-Climb Speed 

(Flaps Up) . . . . . . . .  106 KIA8 

Figure 3-1 - 
ENGINE INOPERATIVE PROCEDURES 

ENGINE SECURING PROCEDURE 
1. T h r o t t l e  - CLOSE. 
2. Mix ture - IDLE CUT-OFF. 
3. P rope l le r  - FEATHER. 
4. Fuel Selector - OFF (Feel for  Detent). 
5. A u x i l i a r y  Fuel Pump - OFF. 
6. Magneto Switches - OFF. 
7. Prooe l le r  Svnchro~haser - OFF (Optional System). 
81 ~ l t e r n a t o r  1 OFF.' 
9. Cowl Flap - CLOSE. 

ENGINE FAILURE DURING TAKEOFF (Speed Below 92 KIAS) 
-A 

1. Thro t t les  - CLOSE IMMEDIATELY. 
2. Brakes - AS REQUIRED. 

ENGINE FAILURE AFTER TAKEOFF (Speed Above 9 2  KlAS With 
Gear Up Or In Trans~l) 
1. Mixtures - AS REQUIRED f o r  f l i g h t  a l t i t u d e .  
2. Propel lers  - FULL FORWARD. - 
3. Thro t t les  - FULL FORWARD. 
4. Landing Gear - CHECK UP. 
5. Inoperat ive Engine: 

a. T h r o t t l e  - CLOSE. 
b. Mix ture - IDLE CUT-OFF. 
c. P rope l le r  - FEATHER. 

6. Establ ish Bank - toward operat ive engine. 
7. Wing Flaps - UP, if extended, i n  small increments. - 
8. Climb To Clear 50-Foot Obstacle - 92 KIAS. 
9. Climb A t  Best Single-Engine Rate-of-Climb Speed - 106 KIAS a t  sea 

leve l :  94 KIAS a t  . . , .  

10,000 feet. 

I 10. Trim Tabs - ADJUST 50 bank toward operat ive engine w i t h  approxi- 
mately 112 b a l l  s l i p  ind icated on the t u r n  and bank 
i n d i c a t o r .  ........... 

11. Cowl Flap - CLOSE ( Inoperat ive Engine). 
12. Inoperat ive Engine - SECURE as fol lows: 

a. Fuel Selector - OFF (Feel For Detent).  
b. A u x i l i a r y  Fuel Pump - OFF. 
c. Magneto Switches - OFF. 
d. A l te rna to r  - OFF. 

13. As Soon As Prac t i ca l  - LAND. 

1 November 1975 
Revision 3 - 1 Jan 1978 



ENGINE FAILURE DURING FLIGHT PILOT'S OPERATING HANDBOOW 
CESSNA 300 AND 400 SERIES OWNER'S MANUAL SUPPLEMENT 

EMERGENCY PROCEDURES 
ABBREVIATED CHECKLIST 

A 

ENGINE INOPERATIVE PROCEDURES 

ENGINE FAILURE DURING FUGHT (Speed Above VMCA) 

Level flight may not be possible for certain combinations of 
weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15'. 

ENGINE FAILURE DURING FUGHT (Speed Below V ~ c n )  

I Level flight may not be possible for certain combinations of 
19 weight, temperature, and altitude. In any event, do not 

attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15'. 1 

ENGINE INOPERATIVE GO-AROUND 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing Raps have 

2. Add the following warning to Amplified Emergency Procedures, if 
applicable, immediately under the headings shown: 

,-=.. Location and exact wording of the headings may vary between 
manuals. Also, in some manuals the warning may currently 
exist under some headings. 

(Continued next page) 



SECTION 3 
EMERGENCY PROCEDURES 

ENGINE FAILURE D U R ~ N G  FLIGHT 

1. Inoperative Engine - DETERMINE. 
2. Operative Engine - ADJUST as required. 

Before Securing Inoperative Engine: 
3 .  Fuel Flow - CHECK. If def ic ient ,  pos i t ion  aux i l i a r y  fue l  pump t o  

ON. 
4. Fuel Selectors - MAIN TANKS (Feel For Detent). 
5. Fuel Quant i t y  - CHECK. 
6. O i l  Pressure and O i l  Temperature - CHECK. 
7. Magneto Switches - CHECK. 
8. Mixture - ADJUST u n t i l  evidence of engine f i r i n q .  Continue t o  

4 adjust  fo r  smooth operation; 

If Engine Does Not Star t ,  Secure as Follows: 
9. Inoperative Engine - SECURE. 

a. Thro t t le  - CLOSE. 
b. Mixture - IDLE CUT-OFF. 
c. Propel ler  - FEATHER. 
d. Fuel Selector - OFF (Feel For Detent). 

,i4 e. Aux i l ia ry  Fuel Pump - OFF. f. Magneto Switches - OFF. 
g. Propel ler  Synchrophaser - OFF (Optional System). 
h. A l te rna tor  - OFF. 
i. Cowl Flap - CLOSE. 

10. Operative Engine - ADJUST. 
a. Power - AS REQUIRED. 
b. Mixture - AS REQUIRED fo r  f l i g h t  a l t i t ude .  
c. Fuel Selector - AS REQUIRED (Feel For Detent). 

I Y U l t  

@Aux i l i a r y  fue l  on the side of the f a i l e d  engine i s  
unusable. 

@Pos i t ion  operative engine fuel se lector  t o  MAIN TANK 
and feel fo r  detent i f  belcw 1000 feet AGL o r  if 
nearest h i r p o r t  i s  w i t h i n  range of fuel remaining i n  
MAIN TANK. If necessary, range can be extended by 
using wing locker fuel, opposite main fue l  o r  aux i l -  
i a r y  fuel on the side of the operative engine. 
Crossfeed as required t o  maintain l a t e r a l  balance. 

d. Aux i l ia ry  Fuel Pump - ON. 
e. Cowl Flap - AS REQUIRED. 
Trim Tabs - ADJUST 5O bank toward operative engine w i th  approxi. 

mately 1/2 b a l l  s l i p  indicated on the tu rn  and bank 
indicator .  

E lec t r i ca l  Load - DECREASE to  minimum required. 
As Soon As Prac t i ca l  - LAND. 

1 November 1975 
Pmuicinn 3 - 1 Jan 1978 



SECTION 3 
EMERGENCY PROCEDURES 

ENGINE INOPERATIVE L A N D I N G  

1. Fuel Selector - MAIN TANK (Feel For Detent). 
2. Aux i l ia ry  Fuel Punip - ON. 
3. Al ternate A i r  Control - I N .  
4. Mixture - AS REQUIRED for f l i g h t  a l t i t ude .  
5. Propel ler  Synchrophaser - OFF (Optional System). 
6. Propel ler  - FULL FORWARD. 
7. Approach - 106 KIAS wi th excessive a l t i tude .  
8. Landing Gear - DOWN w i t h i n  g l i d i ng  distance o f  f i e l d .  
9. Wina FlaDs - DOWN when landinu i s  assured. 

10. speed - DECREASE below 93 KIA? only i f  landing i s  assured. 
11. A i r  Minimum Control Speed - 80 KIAS. 

ENGINE INOPERATIVE G O - A R O U N D  (Speed A b o v e  92 KIAS) 

1. Thro t t le  - FULL FORWARD. 
2. Mixture - AS REQUIRED fo r  f l i g h t  a l t i t ude .  
3. Landing Gear - UP. 
4. Wing Flaps - UP i f  extended. 
5. Cowl Flap - OPEN. 
6. Climb a t  Best Single-Engine Rate-of-Climb Speed - 106 KIAS a t  sea 

leve l ;  94 KIAS a t  

I 
10,000 feet .  

7. Trim Tabs - ADJUST 5" bank toward operative engine wi th approxi- 
mately 1/2 b a l l  s l i p  indicated on the tu rn  and bank 
indicator .  

Airplane Without Optional Propel ler  Unfeathering System: 
1. Aux i l ia ry  Fuel Pump - CHECK OFF. I f  ON o r  LOW, purge engine by 

turn ing OFF aux i l i a r y  f ue l  pump, mixture t o  
IDLE CUT-OFF, t h r o t t l e  f u l l  open, magneto 
switches OFF, and ro ta t i ng  engine 15 revolu- 
t ions  w i th  s ta r te r .  

2. Magneto Switches - ON. 
3. Fuel Selector - MAIN TANK (Feel For Detent). 
4. Th ro t t l e  - FORWARD approximately one inch. 
5. Mixture - AS REQUIRED fo r  f l i g h t  a l t i tude .  
6. Propel ler  - FORWARD of detent. 
7. S ta r te r  Button - PRESS. 
8. Primer Switch - ACTIVATE. 
9. S ta r te r  and Primer Switch - RELEASE when engine f i res .  

10. Aux i l ia ry  Fuel Pump - LOW. 
11. Mixture - AS REQUIRED. 
12. Power - INCREASE a f t e r  cy l inder  head temperature reaches 200°F with 

gradual mixture enrichment as power increases. 
13. Cowl Flap - AS REQUIRED. 
14. Al ternator  - ON. 

1 November 1975 
Revision 3 - 1 Jan 1978 



SECTION 3 
EMERGENCY PROCEDURES 

Airplane With Optional Propel ler  Unfeathering System: 
1. Aux i l ia ry  Fuel Pump - CHECK OFF. If ON o r  LOW, purge engine by 

turn ins OFF aux i l i a r y  f ue l  pump, mixture t o  I 
IDLE CUT-OFF, t h r o t t l e  f u l l  open, magneto 
switches OFF, and ro ta t i ns  engine 15 revolu- I . . 
t ions  wi th s ta r t e r .  1 

Magneto Switches - ON. 
Fuel Selector - MAIN TANK (Feel For Detent). 
Thro t t le  - FORWARD approximately one inch. 
Mixture - AS REQUIRED f o r  f l i g h t  a l t i t ude .  
Propel ler  - FULL FORWARD. 
Propel ler  - RETARO t o  detent when prope l le r  reaches 1000 
Aux i l ia ry  Fuel Pump - LOW. 
Mixture - AS REQUIRED. 
Power - INCREASE a f t e r  cy l inder  head temperature reaches 

gradual mixture enrichment as power increases. 
Cowl Flap - AS REQUIRED. 
Al ternator  - ON. 

RPM. 

2000F 

BOTH ENGINES FAILURE (Gliding Procedures) - 1. Wing Flaps - UP. 
2. Landing Gear - UP. 
3 .  Prooellers - FEATHER. - - -  - i; cowl Flaps - CLOSE. 
5. Airspeed - 111 KIAS (See Figure 3-4). 

.4 

FlRE P R O C E D U R E S  
FlRE O N  THE GROUND (Engine Start, Taxi And Takeoff With 
Sufficient Distance Remaining To Stop) - 1. Throt t les - CLOSE. 
2. Brakes - AS REQUIRED. 
3. Mixtures - IDLE CUT-OFF. 
4. Bat tery - OFF (use Gang Bar). 
5. Magnetos - OFF (Use Gang Bar). 
6. Evacuate a i rp lane as soon as p rac t i ca l .  

:LIGHT WING OR ENGINE FIRE 

Both Aux i l ia ry  Fuel Pumps - OFF. 
Appropriate Engine - SECURE. 
a. Thro t t le  - CLOSE. 
b. Mixture - IDLE CUT-OFF. 
c. Propel ler  - FEATHER. 
d. Fuel Selector - OFF (Feel For Detent). 
e. Magnetos - OFF. 
f. Propel ler  Synchrophaser - OFF (Optional System). 
g. Al ternator  - OFF. 
h. Cowl Flap - CLOSE. 
Cabin Heater - OFF. 
Land and evacuate airplane as soon as Pract ica l .  

w i th  

1 November 1975 . 



SECTION 3 
EMERGENCY PROCEDURES 

INFLIGHT CABIN FIRE OR SMOKE 
1. E l e c t r i c a l  Load - REDUCE t o  minimum required. 
2. Attempt t o  i s o l a t e  the  source o f  f i r e  o r  smoke. 

h 
3. Wemacs - OPEN. 
4. Cabin A i r  Controls - OPEN a l l  vents inc lud ing  windshield defrost.  

CLOSE if i n t e n s i t y  o f  smoke increases. 

EMERGENCY DESCENT PROCEDURES 
PREFERRED PROCEDURE 

jmTi-Gi] 

r4 1. Thro t t les  - IDLE. 
2. Propel lers  - FULL FORWARD. 
3. Mixtures - ADJUST f o r  smooth operat ion w i t h  gradual enrichment as 

"L 

a l t i t u d e  i s  l o s t .  
4. Wing Flaps - UP. 
5. Landing Gear - UP. 

4 6. Moderate Bank - INITIATE. 
7. Airspeed - 220 KIAS. 

Opening the f o u l  weather window o r  cabin door w i l l  
create a d r a f t  i n  the cabin and may i n t e n s i f y  a 
f i r e .  

IN TURBULENT ATMOSPHERIC CONDITIONS 

5. Land and evacuate a i rp lane  as soon as p r a c t i c a l .  

1. T h r o t t l e s  - IDLE. 
2. Propel lers  - FULL FORWARD. 

,- 3. Mixtures - ADJUST f o r  smooth operat ion w i t h  gradual enrichment as 
a l t i t u d e  5s l o s t .  

4. Wing Flaps - DOWN 350. 
5. Landing Gear - DOWN. 
6. Moderate Bank - INITIATE. 
7. Airspeed - 138 KIAS. 

EMERGENCY LANDING PROCEDURES 
FOR 
1. 
2. 

CED LANDING (With Power) 
Landing S i t e  - CHECK. Overfly s i t e  a t  100 KIAS and 15O f laps.  
Landing Gear - DOWN i f  surface i s  smooth and hard. 
a. Normal Landing - INITIATE. Keep nosewheel off ground as long 

as p r a c t i c a l  . 
Landing Gear - UP i f  surface i s  rough o r  so f t .  
a. Select  a smooth grass-covered runway, if possible. 
b. Approach - 100 KIAS w i t h  15" wing flaps. 
c. A l l  Switches Except Magnetos - OFF. 
d. Cabin Door - UNLATCH p r i o r  t o  f lare-out.  
e. Mixtures - IDLE CUT-OFF. 
f. Magneto Switches - OFF. 
g. Fuel Selectors - OFF (Feel For Detent). 
h. Landing A t t i t u d e  - TAIL LOW. 
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FORCED L A N D I N G  (Complete Power  Loss) 

1. Mixtures - IDLE CUT-OFF. 
2. Propel lers - FEATHER. 
3. Fuel Selectors - OFF (Feel For Detent). 
4. A l l  Switches Except Bat tery - OFF. 
5. Approach - 111 KIAS. 
6. I f  Smooth and Hard Surface: 

a. Landing Gear - DOWN w i t h i n  g l i d i ng  distance of f i e l d .  
b. Wing Flaps - AS REQUIRED. 
c. Battery Switch - OFF. 
d. Cabin Door - UNLATCH p r i o r  t o  f lare-out .  
e. Normal Landing - INITIATE. Keep nosewheel off ground 

as p rac t i ca l .  
7. I f  Rough o r  Sof t  Surface: 

a. Select a smooth grass-covered runway, if possible. 
b. Landing Gear - UP. 
c. Wing Flaps - DOWN 15'. 
d. Battery Switch - OFF. 
e. Cabin Door - UNLATCH p r i o r  t o  f lare-out. 
f. Landing At t i tude  - TAIL LOW. 

L A N D I N G  WITH FLAT M A I N  GEAR TIRE 

long 

1. Landing Gear - Leave DOWN. 
2. Fuel Selectors - SELECT the main tank on the same side as the f l a t  

t i r e  t o  reduce fue l  weight over affected t i r e  
before landing; fee l  f o r  detent. 

3. Fuel Selectors - MAIN TANKS (Feel For Detent). - 
4. Wind should be headwind o r  crosswind opposite the defect ive t i r e .  
5. Wing Flaps - DOWN 35'. 
6. I n  approach, a l i gn  airplane w i th  edge of runway opposite the 

defective t i r e ,  al lowing room f o r  a m i l d  tu rn  i n  the landing r o l l .  
7. Land s l i g h t l y  wing low on the side of the i n f l a t e d  t i r e  and lower 

the nosewheel t o  the ground immediately f o r  pos i t i ve  steering. n 

8. Use f u l l  a i le ron  i n  landing r o l l ,  t o  l igh ten  the load on the de- 
fec t i ve  t i r e .  

9. Apply brakes only on the i n f l a t e d  t i r e ,  t o  minimize landing r o l l  
and maintain d i rec t iona l  contro l .  

10. Stop airplane t o  avoid fur ther  damage, unless act ive runway must be 
cleared f o r  other t r a f f i c .  

1 November 1975 
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LANDING WlTH DEFECTIVE M A I N  GEAR 

Fuel Selectors - SELECT the main tank on the same s ide as defect ive 
gear t o  reduce fuel weight over affected gear 
before landing; f e e l  f o r  detent.  

Fuel Selectors - MAIN TANKS (Feel For Detent). 
Wind - HEADWIND o r  crosswind opposite defect ive gear. 
Landing Gear - DOWN. 
Wing Flaps - DOWN 35'. 
Approach - ALIGN AIRPLANE w i t h  the edge o f  runway opposite the 

de fec t i ve  landing gear. 
Ba t te ry  Switch - OFF. 
Land wing low toward operat ive landing gear. Lower nosewheel 
immediately for  p o s i t i v e  steering. 
Ground Loop - INITIATE i n t o  de fec t i ve  landing gear. 
Mixtures - IDLE CUT-OFF. 
Use f u l l  a i l e r o n  i n  landing r o l l ,  t o  l i g h t e n  the load on the de- 
f e c t i v e  gear. 
Apply brakes only  on the operat ive landing gear t o  ho ld  desired 
r a t e  of t u r n  and shorten landing r o l l .  
Fuel Selectors - OFF (Feel For Detent). 
A i rp lane - EVACUATE. 

1 

LANDING WlTH FLAT NOSE GEAR TIRE 

1. Landing Gear - Leave DOWN. 
2. Passengers and Baggage - MOVE AFT. 
3. Approach - 100 KIAS w i t h  15" wing flaps. 
4. Landing A t t i t u d e  - NOSE HIGH. 
5. Hold nose off dur ing landing r o l l .  
6. Brakes - MINIMUM i n  landing r o l l .  
7. Tn ro t t l es  - RETARD i n  landing r o l l .  
8. Control  Wheel - FULL AFT u n t i l  a i rp lane  stops. 
9. Minimize add i t i ona l  t a x i i n g  t o  prevent fu r the r  

LANDING WlTH DEFECTIVE NOSE GEAR 

Smooth and Hard Surface: 
Baggage and Passengers - MOVE AFT. 
Select a smooth hard surface runway. 
Landing Gear - DOWN. 
Approach - 100 KIAS w i t h  15' wing flaps. 
A l l  Switches Except Magnetos - OFF. 
Landing A t t i t u d e  - NOSE HIGH. 
Mixtures - IDLE CUT-OFF. 
Magneto Switches - OFF. 
Nose - LOWER as speed dissipates. 

Rough o r  Sod Surface: 
Select a smooth arass-covered runway, if 
Landing Gear - uF. 
Approach - 100 KIAS w i t h  15' wing flaps. 
A l l  Switches Except Magnetos - OFF. 
Cabin Door - UNLATCH p r i o r  t o  f lare-out.  
Landing A t t i t u d e  - TAIL LOW. 
Mixtures - IDLE CUT-OFF. 
Magneto Switches - OFF. 
Fuel Selectors - OFF (Feel For Detent). 

damage. 

possible. 
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L A N D I N G  WITHOUT FLAPS (0' Extens ion)  

1. Mixtures - AS REQUIRED f o r  f l i g h t  a l t i t ude .  
2. Propel lers - FULL FORWARD. 
3. Fuel Selectors - MAIN TANKS (Feel For Detent). 
4. Minimum Approach Speed - 105 KIAS (See Figure 5-26). 
5. Landing Gear - DOWN. 

DITCHING 

1. LandTng Gear - UP. 
2. Approach - HEADWIND if high winds. 

PARALLEL t o  SWELLS if l i g h t  wind and heavy swells. 
3. Wing Flaps - DOWN 35". 
4. Power - AS REQUIRED. (300 Feet Per Minute Descent). 
5. Airspeed - 93 KIAS. 
6. A t t i t ude  - DESCENT ATTITUDE through touchdown. 

FUEL S Y S T E M  E M E R G E N C Y  PROCEDURES 
GINE-DRIVEN FUEL PUMP FAILURE 

1. Fuel Selector - MAIN TANK (Feel For Detent). v 
2. Aux i l i a r y  Fuel Pump - ON. 
3. Cowl Flap - OPEN. 
4. Mixture - ADJUST for smooth engine operation. 
5. AS Soon As Prac t i ca l  - LAND. 
6. Fuel i n  a u x i l i a r y  and opposite main tank i s  unusable. 

w 

ELECTRICAL SYSTEM E M E R G E N C Y  PROCEDURES 
ALTERNATOR FAILURE (Single) 

I nd i ca ted  By I l l um inu t i on  Of  Fa i l u re  L ight  
1. E lec t r i ca l  Load - REDUCE. 
2. I f  C i r c u i t  Breaker i s  Tripped: 

a. Turn o f f  affected a l ternator .  
b. Reset affected a l te rna tor  c i r c u i t  breaker. 
c. Turn on affected a l te rna tor  switch. 
d. If c i r c u i t  breaker reopens, tu rn  o f f  a l ternator .  

3 .  If C i r c u i t  Breaker does not Tr ip:  
a. Select affected a l te rna tor  on vo l tameter  and monitor output. *, 
b. If output i s  normal and f a i l u re  l i g h t  remains on, disregard 

f a i l  i nd ica t ion  and have ind ica to r  checked af ter  landing. 
c. If output i s  insu f f i c ien t ,  tu rn  o f f  a l te rna tor  and reduce 

e l ec t r i ca l  load t o  one a l te rna tor  capacity. 
d. If complete loss o f  a l te rna tor  output occurs, check f i e l d  fuse 

and replace if necessary. 
e. I f  an in te rmi t ten t  l i g h t  ind ica t ion  accompanied by vo l tameter  

f luc tua t ion  i s  observed, tu rn  o f f  affected a l te rna tor  and 
reduce load t o  one a l ternator  capacity. - 
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ALTERNATOR FAILURE (Dual)  

I nd i ca ted  By I l l um ina t i on  Of Fa i lu re  Lights A n d  Low V o l t a g e  L ight  
1. E lec t r i ca l  Load - REDUCE. 

-9 2. If C i r c u i t  Breakers are Tripped: 
a. Turn o f f  a l ternators.  
b .  Reset c i r c u i t  breakers. 
c. Turn on l e f t  a l te rna tor  and monitor output on Voltameter. 
d. I f  a l te rna tor  i s  charging, leave i t  on. Disregard f a i l u re  

l i g h t  i f  s t i l l  i l luminated.  
e. If shill inoperative, t u rn  o f f  l e f t  a l ternator .  
f. Repea: steps c through e f o r  r i g h t  a l ternator .  - g. If c i r c u i t  breakers reopen, prepare t o  terminate f l i g h t .  

3. If Circu- t Breakers have not  Tripped: 
a. Turn o f f  al ternators. 
b .  Check f i e l d  fuses and replace as required. 
c. Turn on l e f t  a l te rna tor  and monitor output on vo l tameter .  
d. If al te rna tor  i s  charging, leave i t  on. Disregard f a i l u re  

l i g h t  i f  s t i l l  i l luminated. 
e. If s t i l l  inoperative, tu rn  o f f  l e f t  a l ternator .  

Pq 
f. Repeat steps c through e f o r  r i g h t  a l ternator .  
g. If both s t i l l  inoperative, tu rn  o f f  a l ternators and tu rn  on 

emergency a l te rna tor  f i e l d  switch. 
h. Repeat steps c through e f o r  each a l ternator .  
i. If s t i l l  inoperative, t u rn  o f f  a l te rna tors  and prepare t o  

terminate f l i g h t .  

4 

AVIONICS BUS FAILURE 
1. Emergency Avionics Power Switch - ON. 

LANDING GEAR EMERGENCY PROCEDURES 
L A N D I N G  GEAR WlLL NOT EXTEND ELECTRICALLY 

1. Landing Gear Motor C i r c u i t  Breaker - CHECK IN wi th landing gear 
switch DOWN. 

2. Landing Gear Motor C i r c u i t  Breaker - PULL. 
3. Landing Gear Switch - NEUTRAL (Center). 
4. P i l o t ' s  Seat - ADJUST as required. 
5. Handcrank - EXTEND AND LOCK. 
6. Rotate Crank - CLOCKWISE four turns past gear down l i g h t s  on (Ap- 

proximately 52 Turns). 
7. Gear Down Lights - ON; Unlocked L igh t  - OFF. 
8. Gear Warning Horn - CHECK. 
9. Handcrank - PUSH BUTTON and STOW. 

10. As Soon As Pract ica l  - LAND. 

LANDING GEAR WlLL NOT RETRACT ELECTRICALLY 

1. Do not t r y  t o  r e t r ac t  manually. 
2. Landing Gear - DOWN. 
3. Gear Down Lights - ON; Unlocked L igh t  - OFF. 
4. Gear Warning Horn - CHECK. 
5. As Soon As Pract ica l  - LAND. 
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FLIGHT INSTRUMENTS EMERGENCY PROCEDURES 
VACUUM PUMP FAILURE (Attitude And Directional Gyros) 

1. F a i l u r e  i n d i c a t e d  by l e f t  o r  r i g h t  red  f a i l u r e  b u t t o n  exposed on 
vacuum gage. 

d 
. 2. A u t m a t i c  va l ve  w i l l  s e l e c t  ope ra t i ve  source. 

3. Vacuum Pressure - CHECK proper vacuum frm opera t i ve  source. 

OBSTRUCTION OR ICING OF STATIC SOURCE 

1. A l t e r n a t e  S t a t i c  Source - OPEN. 
2. Excess A l t i t u d e  and Airspeed - MAINTAIN t o  compensate f o r  change i n  

c a l i b r a t i o n  (See F igures  5-2 and - 5-4). 

AIR INLET OR FILTER ICING EMERGENCY PROCEDURES 
1. A l t e r n a t e  A i r  C o n t r o l ( 8 )  - PULL OUT. 
2. Power - INCREASE as requ i red.  
3. M ix tu res (s )  - LEAN as requ i red.  

PROPELLER SYNCHROPHASER 
ENGINE INOPERATIVE PROCEDURES 

1. P r o p e l l e r  Synchrophaser - OFF (Opt iona l  System). b 

SYNCHROPHASER FAILURE 

1. P r o p e l l e r  Synchrophaser - OFF (Opt iona l  System). 
2. P r o p e l l e r  Synchrophaser C i r c u i t  Breaker - PULL (Opt iona l  System). 

w 

EMERGENCY EXIT WINDOW 
1. Emeryency Release Ring P l a s t i c  Cover - PULL OFF. 
2. Emergency Release Ring - PULL. 
3. Emergency E x i t  Window - PUSH OUT a t  b o t t a n  of window w i t h  sus ta ined 

fo rce .  - 
SPINS 

1. T h r o t t l e s  - CLOSE IMMEDIATELY. 
2. A i l e rons  - NEUTRALIZE. 
3. Rudder - HOLD FULL RUDDER oppos i t e  t h e  d i r e c t i o n  o f  r o t a t i o n .  
4. Cont ro l  Wheel - FORWARD BRISKLY, 112 t u r n  a f t e r  app l y i ng  f u l l  rud-  

der.  
5. Inboard Engine - INCREASE POWER t o  slow r o t a t i o n .  ( I f  Necessary). -- 

After  r o t a t i o n  has stopped: 

I 6. Rudder - NEUTRALIZE. 
7. Inboard Engine (If used) - DECREASE POWER t o  equa l i ze  engines. 
8. Con t ro l  Wheel - PULL t o  recover  from r e s u l t a n t  d ive.  Apply smooth 

steady c o n t r o l  pressure.  

1 November 1975 
Rev is ion  4 - 2  Apr 1982 



PILOTS OPERATING HANDBOOW ENGINE FAILURE DURING FLIGHT 
OWNER'S MANUAL SUPPLEMENT CESSNA 300 AND 400 SERIES 

AMPLIFIED EMERGENCY PROCEDURES 
ENGINE INOPERATIVE PROCEDURES - 
ENGINE FAILURE DURING FLIGHT (Speed Above Air Minimum 
Control Speed) 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15". 

ENGINE FAILURE DURING FLIGHT (Speed Below Air Minimum 
Control Speed) 

weight, temperature, and altude. In any event, do not 
attempt an engine inoperative go-around alter wing flaps have 

A been extended beyond 15'. 

ENGINE INOPERATIVE GO-AROUND 

weight, temperature, and altitude. In any event, do not 
attempt an engine inoperative go-around after wing flaps have 
been extended beyond 15". 

1 I 

SECTION 4 

NORMAL PROCEDURES 
There are no changes to airplane normal procedures. 

,- SECTION 5 

PERFORMANCE 
There are no changes to airplane performance. 
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AMPLIFIED EMERGENCY PROCEDURES 
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NOTE 

A complete knowledge o f  the procedures se t  fo r th  i n  
t h i s  sect ion w i l l  enable the p i l o t  t o  cope w i t h  
various emergencies t h a t  can be encountered; how- 
ever, t h i s  does not  diminish the f a c t  t ha t  the 
primary r espons ib i l i t y  of the p i l o t  i s  t o  maintain 
contro l  o f  the a i rp lane a t  a l l  times. Good judge- 
ment and precise act ion are essent ia l  and can Only 
be developed through frequent p rac t i ce  of emergency 
and simulated single-engine procedures. The p i l o t  
must have a thorough knowledge of a l l  emergency 
procedures so t ha t  i n  the event o f  an emergency, 
reac t ion  w i l l  be precise and done w i t h  confidence. 
This i s  requi red so the p i l o t  can cope w i t h  the 
demands of an emergency s i tua t ion .  

A 

SINGLE-ENGINE AIRSPEEDS FOR SAFE OPERATION 
The most c r i t i c a l  time for  an engine f a i l u re  condi t ion i n  a mult i -engine 

a i rp lane i s  during a two o r  three second period l a t e  i n  the takeoff run 
whi le  the a i rp lane i s  accelerat ing t o  a safe engine f a i l u r e  speed. A 
de ta i led  knowledge o f  recommended single-engine airspeeds i s  essent ia l  f o r  
safe operat ion o f  the airplane. - 

The airspeed i nd i ca to r  i s  marked w i t h  a red  r ad i a l  a t  the a i r  minimum 
contro l  speed and a blue r ad i a l  a t  the best  single-engine rate-of -c l imb 
speed t o  f a c i l i t a t e  i ns tan t  recognit ion. The fo l lowing paragraphs present 
a de ta i led  discussion of the problems associated w i t h  engine f a i l u res  
during takeoff. 

.-.- AIR MINIMUM CONTROL SPEED 

The mult i -engine a i rp lane must reach the a i r  minimum contro l  speed (80 
KIAS) before f u l l  contro l  def lect ions can counteract the adverse r o l l i n g  
and yawing tendencies associated w i t h  one engine inoperat ive and f u l l  power 
operation on the other engine. This speed i s  ind icated by a red r ad i a l  on 
the airspeed indicator .  - RECOMMENDED SAFE SINGLE-ENGINE SPEED 

Although the a i rp lane i s  con t ro l lab le  a t  the a i r  minimum contro l  speed, 
the a i rp lane performance i s  so f a r  below optimum tha t  continued f l i g h t  near 
the ground i s  improbable. A more su i tab le  recornended safe single-engine 
speed i s  92 K I A S .  At t h i s  speed, a l t i t u d e  can be maintained more eas i l y  
whi le  the landing gear i s  being ret racted and the p rope l le r  i s  being 
feathered. 

-. 
BEST SINGLE-ENGINE ANGLE-OF-CLIMB SPEED 

The best single-engine angle-of-climb speed becomes important when there 
are obstacles ahead on takeoff. Once the best single-engine angle-of-climb 
speed i s  reached, a l t i t u d e  becomes more important than airspeed u n t i l  the 
obstacle i s  cleared. The best single-engine angle-of-climb speed i s  ap- 
proximately 95 KIAS w i th  wing flaps and landing gear up. 
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BEST SINGLE-ENGINE RATE-OF-CLIMB SPEED 

The best  single-engine rate-of -c l imb speed becomes important when.there 
are no obstacles ahead on takeof f ,  o r  when i t  i s  d i f f i c u l t  t o  maintaln o r  
gain a l t i t u d e  i n  single-engine emergencies. The best single-engine rate-  
o f -c l imb speed i s  106 KIAS w i t h  wing f l a p s  and landing gear up. This speed 
i s  ind ica ted  by a b lue r a d i a l  on the airspeed ind ica to r .  ad 

The var ia t ions  o f  wing f l a p s  up best  single-engine rate-of-cl imb speed 
w i t h  a l t i t u d e  are shown i n  Section 5. For best single-engine cl imb per- 
formance, the wings should be banked 5' toward the operat ive engine. 

ENGINE INOPERATIVE PROCEDURES 
ENGINE SECURING PROCEDURE 

1. T h r o t t l e  - CLOSE. 
2. Mix ture - IDLE CUT-OFF. 
3. P rope l le r  - FEATHER. 
4. Fuel Selector  - OFF (Feel For Detent).  
5. A u x i l i a r y  Fuel Pump - OFF. 
6. Magneto Switches - OFF. 
7. P rope l le r  Synchrophaser - OFF (Optional System). 
8. A l te rna to r  - OFF. 
9. Cowl Flap - CLOSE. 

ENGINE FAILURE DURING TAKEOFF (Speed Below 92 KIAS) 

1. T h r o t t l e s  - CLOSE IMMEDIATELY. 
2. Brakes - AS REQUIRED. 

The distance requi red f o r  the a i rp lane t o  be accel- 
erated from a standing s t a r t  t o  92 KIAS on the 
ground, and t o  decelerate t o  a stop w i t h  heavy brak- 
ing,  i s  presented i n  the Accelerate Stop Distance 
Chart i n  Section 5 f o r  various combinations of 
condit ions. 

ENGINE FAILURE AFTER TAKEOFF (Speed Above 92 KlAS With -, 
Gear Up Or In Transit) 

Mixtures - AS REQUIRED for  f l i g h t  a l t i t u d e .  
Propel lers  - FULL FORWARD. 
Thro t t l es  - FULL FORWARD. 
Landing Gear - CHECK UP. 
Inoperat ive Engine: 
a. T h r o t t l e  - CLOSE. 
b. Mixture - IDLE CUT-OFF. 
c. P rope l le r  - FEATHER. 
Establ ish Bank - 5' toward operat ive engine. 
Wing Flaps - UP, if extended, i n  small incremer 
Climb t o  Clear 50-Foot Obstacle - 92 KIAS. 

3-12 1 November 1975 
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9 .  Climb a t  Best Single-Engine Rate-of-Climb Speeq- 106 KIAS a t  sea 
leve l ;  94 KIAS a t  
10,000 feet. 

10. Trim Tabs - ADJUST 5O bank toward operat ive engine w i t h  approxi-  
mately 112 b a l l  s l i p  i nd ica ted  on the t u r n  and bank 
ind ica to r .  

11. Cowl Flap - CLOSE ( Inopera t i ve  Engine). 
12. Inoperat ive Engine - SECURE as fol lows: 

a. Fuel Selector  - OFF (Feel For Detent). 
b. A u x i l i a r y  Fuel Pump - OFF. 
c.  Magneto Switches - OFF. 
d. A l te rna to r  Switch - OFF. 

13. As Soon as Prac t i ca l  - LANO. - 
Upon engine f a i l u r e  a f t e r  reaching 92 KIA5 on takeoff ,  t he  mul t i -engine 

p i l o t  has a s i g n i f i c a n t  advantage over a  single-engine p i l o t ,  f o r  he has a 
choice o f  stopping o r  cont inu ing the takeoff. This would be s i m i l a r  t o  the 
choice facing a single-engine p i l o t  who has suddenly l o s t  s l i g h t l y  more 
than ha l f  o f  h i s  t a k e o f f  power. I n  t h i s  s i tua t ion ,  the  single-engine p i l o t  
would be extremely r e l u c t a n t  t o  cont inue the takeoff if he had t o  c l imb 
over obst ruct ions.  However, i f  the f a i l u r e  occurred a t  an a l t i t u d e  as h igh 

P-.. o r  h igher  than surrounding obstruct ions, he would f e e l  f ree t o  maneuver f o r  
a  landing back a t  the  a i r p o r t .  

Fartunatelv.  the  a i r o l a n e  accelerates throush t h i s  "area of dec is ion"  i n  " .  
j u s t  a  few seconds. ~ i w e v e r ,  t o  make an i n t e l i i g e n t  dec is ion i n  t h i s  type 
of emergency, one must consider the f i e l d  length, obs t ruc t ion  height,  f i e l d  
elevat ion, a i r  temperature, headwind, and takeof f  weight. The f l i g h t  paths 
i l l u s t r a t e d  i n  F igure 3-2 i n d i c a t e  t h a t  the "go no-go area o f  dec is ion"  i s  
bounded by: (1) the p o i n t  a t  $ i ch  92 KIAS i s  reached and (2 )  the  p o i n t  
where the  obs t ruc t ion  a l t i t u d e  1s reached. An enaine f a i l u r e  i n  t h i s  area 
requires an immediate decision. Beyond t h i s  area; the a i rp lane,  w i t h i n  the  
l i m i t a t i o n s  of sinale-enaine c l imb  oerfotmance shown i n  Sect ion 5, mav be . - 
maneuvered t o  a  laoding 6ack a t  t h e ' a i r p o r t .  

ENGINE FAILURE DURING TAKEOFF 
GO NO-GO DECISION 

r 4  NORMAL TAKEOFF 

................................ ....... 

ACCELERATE STOP DISTANCE 

ACCELERATE GO DISTANCE 

1 November 1975 
Rnuicinn 4 - 2 Ror 1982 

F igure 3-2 
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A t  sea l e v e l  standard day, w i t h  zero wind and 5500 pounds weight, the  
distance t o  accelerate t o  92 KIAS and s top i s  3645 fee t ,  wh i le  the t o t a l  
unobstructed distance requ i red  t o  takeo f f  and cl imb over a  50-foot obstacle 
a f t e r  an engine f a i l u r e  a t  92 KIAS i s  3645 feet .  Th is  t o t a l  distance over 
an obstacle can be reduced s l i g h t l y  under more favorable condi t ions o f  
weight, headwind, o r  obs t ruc t ion  he ight .  However, i t  i s  recommended t h a t  
i n  most cases i t  would be b e t t e r  t o  d iscont inue the  takeoff, s ince any w 
s l i g h t  mismanagement of s ingle-engine procedure would more than offset the  
small distance advantage offered by cont inu ing the takeo f f .  S t i l l  h igher  
f i e l d  e levat ions w i l l  cause the engine f a i l u r e  takeoff distance t o  lengthen 
d isp ropor t i ona te ly  u n t i l  the a l t i t u d e  i s  reached where a successful takeo f f  
i s  improbable unless the airspeed and height  above the runway a t  engine 
f a i l u r e  are g rea t  enough t o  a l low a s l i g h t  decelerat ion and a l t i t u d e  loss  
wh i le  the  a i rp lane  i s  being prepared fo r  a  single-engine cl imb. 

-1 

During single-engine takeoff procedures over an obstacle, on ly  one 
cond i t i on  presents any appreciable advantage; t h i s  i s  headwind. A decrease 
of approximately 6% i n  ground distance requ i red  t o  c l e a r  a  50-foot obstacle 
can be gained f o r  each 10 knots of headwind. Excessive speed above best  
single-engine rate-of-cl imb speed a t  engine f a i l u r e  i s  n o t  near l y  as advan- 
tageous as one might expect s ince decelerat ion i s  r a p i d  and ground d is tance 
i s  used up q u i c k l y  a t  h igher  speeds wh i le  the a i rp lane  i s  being cleaned up 
f o r  climb. However, the e x t r a  speed i s  important f o r  c o n t r o l l a b i l i t y .  

V. 

The f o l l o w i n g  f a c t s  should be used as a guide a t  the t ime o f  engine 
f a i l u r e :  (1) d iscont inu ing a takeoff upon engine f a i l u r e  i s  advisable 
under most circumstances; ( 2 )  a l t i t u d e  i s  more valuable t o  sa fe ty  a f t e r  
takeoff than i s  airspeed i n  excess of the  best  single-engine ra te-of -c l imb 
speed s ince excess airspeed i s  l o s t  much more r a p i d l y  than i s  a l t i t u d e ;  (3) 
c l imb o r  cont inued l e v e l  f l i g h t  a t  moderate a l t i t u d e  i s  improbable w i t h  the -" 
landing gear extended and the  p r o p e l l e r  windmi l l ing;  (4) i n  no case should 
the airspeed be al lowed t o  f a l l  below the bes t  single-engine angle-of-cl imb 
speed, even though a l t i t u d e  i s  l o s t ,  s ince t h i s  speed w i l l  always provide a 
b e t t e r  chance o f  climb, o r  a  smal ler a l t i t u d e  loss, than any lesser  speed. 
The sinale-engine bes t  rate-of-cl imb soeed w i l l  orovide the best  chance f o r  ~ ~ 

c l imb OF the i e a s t  a l t i t u d e  loss, and i s  preferable unless the re  are ob- --, 
struc t ions  which make a steep c l imb necessary. 

3-14 1 November 1975 

, 

The p rope l le r  on the inoperat ive engine must be 
feathered, landing gear r e t r a c t e d  and wing f laps up 
o r  continued f l i g h t  may be impossible. -, 
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prepared f o r  a  c l imb.  I n  o rde r  t o  s imu la te  an engine f a i l u r e ,  s e t  bo th  
engines a t  f u l l  power opera t ion ;  then a t  a  chosen speed, p u l l  t h e  t h r o t t l e  
c o n t r o l  of one engine t o  i d l e ,  and proceed w i t h  s i ng le -eng ine  emergency 
procedures. Simulated s ing le-eng ine f l i g h t  c h a r a c t e r i s t i c s  can be prac- 
t i c e d  by  s e t t i n g  p r o p e l l e r  RPM t o  s imu la te  a  c r i t i c a l  eng ine i n o p e r a t i v e  
c o n d i t i o n  as shown i n  F igu re  3-3. 

ENGINE OVERSPEED 

Should an oversoeed c o n d i t i o n  occur.  t h e  p i l o t  shou ld  reducp aircneer l  rq . ~, ~~~ ~~ . . . - . . . . . - - , , - r - - - - -  

q u i c k l y  as p o s s i b l e  by  c l o s i n g  both t h r o t t l e s .  On reach ing an a i rspeed 
below 120 KIAS and above t h e  s ing le-eng ine r a t e - o f - c l i m b  speed ( b l u e  

1 r a d i a l ) ,  s e t  t h e  RPM c o n t r o l  on the overspeeding eng ine f o r  f ea the r .  If 
p r o p e l l e r  w i l l  n o t  fea ther ,  t h e  power on t h e  no rma l l y  ope ra t i ng  engine 
should be advanced t o  maximum and t h e  power on t h e  overspeeding enqine 
shou ld  be advanced t o  50 RPM below t h e  maximum a l l owab le  RPM (Fed Tine).  
Ma in ta in  t h e  bes t  s ing le-eng ine ra te -o f - c l imb  speed (b lue  r a d i a l )  and l and  
as soon as p r a c t i c a l .  Th is  w i l l  p rov ide  more than zero t h r u s t  a t  a l t i t u d e s  
up t o  approx imate ly  10,000 feet .  Dur ing  land ing,  t h e  a p p l i c a t i o n  o f  
p a r t i a l  t h r o t t l e  on t h e  ma l func t i on inq  enq ine ( w i t h i n  l i m i t s  o f  t h e  tacho- 
meter red  l i n e )  w i l l  m in imize asymrnetFicai t h r " s t .  

ENGINE FAILURE DURING FLIGHT 

1. Inope ra t i ve  Engine - DETERMINE. I d l e  engine same s ide  as i d l e  f oo t .  
2. Opera t ive  Engine - ADJUST as requ i red.  

Refore  Secur inq Inope ra t i ve  Enaine: 
3. Fuel r low-- CHECK. I f  d e k c i e n t ,  p o s i t i o n  a u x i l i a r y  f u e l  pump 

sw i t ch  t o  ON. 
4. Fuel Se lec to rs  - MAIN TANKS (Feel  For Detent) .  
5. Fuel Q u a n t i t y  - CHECK. Switch t o  oppos i t e  MAIN TANK if necessary. 
6. O i l  Pressure and O i l  Temperature - CHECK. Shutdown eng ine if o i l  

pressure i s  low. 
7. Magneto Switches - CHECK. 
8. M i x t u r e  - ADJUST u n t i l  evidence of enqine f i r i n q .  Cont inue t o  

a d j u s t  f o r  slnooth operation: 

I f  Enuine Does Not  S t a r t ,  Secure as Follows: 
I n o p e r a t i v e  Engine - SECURE. 
a. T h r o t t l e  - CLOSE. 
b. M i x t u r e  - IDLE CUT-OFF. 
c. P r o p e l l e r  - FEATHER. 
d. Fuel Se lec to r  - OFF (Feel  For Detent) .  
e. A u x i l i d r y  Fuel Pump - OFF. 
f. Magneto Switches - OFF. 
g. P r o p e l l e r  Synchrophaser - OFF (Opt iona l  System). 
h. A l t e r n a t o r  Switch - OFF. 
i. Cowl F lap - CLOSE. 
Operat ive  Engine - ADJUST. 
a. Power - AS REQUIRED. 
b. M ix tu re  - AS REQUIRED f o r  f l i g h t  , i l t i t u d e .  
c .  Fuel Se lec to r  - AS REQUIRED (Feel For Detent ) .  

NOTE 

A u x i l i a r y  f u e l  on t h e  s i d e  of t h e  f a i l e d  engine i s  
unusable. 

1 November 1975 
Rev is ion  4 - 2 Apr 1982 
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NUT€ 

P o s i t i o n  operat ive engine fue l  se lec to r  t o  MAIN TANK 
and f e e l  for  detent  i f  below 1000 feet AGL o r  if 
nearest a i r p o r t  i s  w i t h i n  range o f  fuel remaining i n  
MAIN TANK. If necessary, range can be extended by 
using wing locker  fuel,  opposite main fuel o r  a u x i l -  
i a r y  fue l  on the  s ide o f  the operat ive engine. 
Crossfeed as requi red t o  maintain l a t e r a l  balance. 

d. A u x i l i a r y  Fuel Pump - ON. 
e. Cowl Flap - AS REQUIREO. 

11. Trim Tabs - AOJUST 50 bank toward operat ive engine w i t h  approxi-  
matelv 112 b a l l  s l i p  ind ica ted  on the  t u r n  and bank 
ind iGt0. r .  

12. E l e c t r i c a l  Load - DECREASE t o  minimum required. 
13. As Soon As Prac t i ca l  - LAND. 

ENGINE INOPERATIVE LANDING 
1. Fuel Selector  - MAIN TANK (Feel For Oetent). 
7. A u v i l i a r v  Fuel PumD - ON. 
5 ~ T t e r n a t P  A i r  con t ro l  - IN. -. ~~ ~.~ ~ 

4. Mix ture - AS REQUIRED f o r  f l i g h t  a l t i t u d e .  
5. Prope l le r  Synchrophaser - OFF (Optional System) 
6. P rope l le r  - FULL FORWARD. 
7. Approach a t  106 KIAS w i t h  excessive a l t i t u d e .  
8. Landing Gear - OOWN w i t h i n  g l i d i n g  d is tance  of f i e l d .  
9 .  Wing ~ i a p s  - OOWN when landing i s  assured. 

10. Decrease speed below 93 KIAS on ly  if landing i s  assured. 
11. A i r  Minimum Control  Speed - 80 KIAS. 

ENGINE INOPERATIVE GO-AROUND 
1. I f  absolute ly  necessary and speed i s  above 92 KIAS, increase engine 

/- speed t o  2700 RPM and apply f u l l  t h r o t t l e .  
2. Mixture - AS REQUIRED f o r  f l i g h t  a l t i t u d e .  
3. Landing Gear - UP. 
4. Wing Flaps - UP if extended. 
5. Cowl Flap - OPEN. 
6. Climb a t  106 KIAS a t  sea leve l ;  94 KIAS a t  10,000 feet  (95 KIAS 

With Obstacles D i r e c t l y  Ahead). 
7. Tr im Tabs - AOJUST 50 bank toward operat ive engine w i t h  approxi-  

,- mately 112 b a l l  s l i p  ind icated on the t u r n  and bank 
ind ica to r .  

AIRSTART (After Fedhering) 
Airp lane Without Optional P rope l le r  Unfeathering System: 

I 
1. A u x i l i a r y  Fuel Pump - CHECK OFF. If ON o r  LOW, purge engine by 

turn ing OFF a u x i l i a r y  f u e l  pump, mixture t o  
IDLE CUT-OFF, t h r o t t l e  f u l l  open, magneto - switches OFF, and r o t a t i n g  engine 15 revolu- 
t i ons  w i t h  s t a r t e r .  

2. Magneto Switches - ON. 
3. Fuel Selector - MAIN TANK (Feel For Oetent). 
4. T h r o t t l e  - FORWARD approximately one inch. 
5. Mixture - AS REQUIREO f o r  f l i g h t  a l t i t u d e .  
6. P rope l le r  - FORWARD of detent. 
7. S t a r t e r  Button - PRESS. 
8. Primer Switch - ACTIVATE. 

1 November 1975 
I 1.1.. 3 1 1.- 107Q 
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9. S t a r t e r  and Primer Switch - RELEASE when engine f i r e s .  
10. A u x i l i a r y  Fuel Pump - LOW. 
11. Mixture - AS REQUIRED. 
12. Power - INCREASE a f t e r  cy l inder  head temperature reaches ZOOOF w i t h  

gradual mix ture enrichment as power increases. 
13. Cowl Flap - AS REQUIRED. 
14. A l te rna to r  - ON. - 
Airplane With Optional P rope l le r  Unfeathering System: 
1. A u x i l i a r y  Fuel Pump - CHECK OFF. I f  ON o r  LOW, purge engine by 

tu rn ing  OFF a u x i l i a r y  f u e l  pump, mixture t o  
IDLE CUT-OFF, t h r o t t l e  f u l l  open, magneto 
switches OFF, and r o t a t i n g  engine 15 revolu-  
t i o n s  w i t h  s t a r t e r .  

2. Magneto Switches - ON. 
3. Fuel Selector  - MAIN TANK (Feel For Detent). 
4. T n r o t t l e  - FORAARD approximately one inch. 
5. E:ixt4re - AS REQJIREO f o r  f l i g n t  a l t i t - o e .  
6. P r o ~ e l l e r  - FJLL FORAARD. 

NOTE 

The p rope l le r  w i l l  automat ica l ly  windmil 1 when the 
p rope l le r  l e v e r  i s  moved ou t  o f  the  FEATHER 
pos i t i on .  

I 7. Prope l le r  - RETARD t o  detent  when p r o p e l l e r  reaches 1000 RPM. 
8. A u x i l i a r y  Fuel Pump - LOW. - 
9. Mixture - AS REQUIRED. 

10. Power - INCREASE a f t e r  cv l inder  head temDerature reaches 200°F w i t h  
gradia l -mixture enrichment as power increases. I I;. Cowl Flap - AS REQUIRED. 

1 12. A l t e r n a t o r  - ON. 
' - 0  

BOTH ENGINES FAILURE (Gliding Procedure) 

1. Wing Flaps - UP. 
2. Landing Gear - UP. 
3. Propel lers  - FEATHER. 
4. Cowl Flaps - CLOSE. 
5. Airspeed - 111 KIAS (See Figure 3-4). 

M A X I M U M  GLIDE 
I n  the  event o f  an a l l  engines f a i l u r e  condi t ion,  maximum g l i d i n g  d i s -  

tance can be obtained by feather ing both propel lers ,  and maintaining 
approximately 111 KIAS w i t h  landing gear and wing f l a p s  up. The speed 
which provides the  "absolute maximum" g l i d e  distance var ies w i t h  weight as 
shown i n  Figure 3-4. - 

1 November 1975 
Revision 2 - 1 Oct 1976 
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MAXIMUM GLIDE 

CONDITIONS: BEST GLIDE SPEED 
1. Land ing Gear - UP 

h 2. Wing Flaps - UP. 
3. P r o p e l l e r s  - FEATHERED. POUNDS 
4. Cowl F laps  - CLOSED. 
5. Best  G l i d e  Speed. 
6. Zero Wind 5100 

5500 

Figure 3-4 

- FIRE PROCEDURES 
Refer t o  Section 9 i f  F i r e  Detection and Extinguishing System i s  i n -  

s ta l led .  

FlRE O N  THE GROUND (Engine Start, Taxi And Takeoff With 
Sufficient Distance Remaining To Stop) 

1. Thro t t les  - CLOSE. 
-% 2. Brakes - AS REQUIRED. 

3. Mixtures - IDLE CUT-OFF. 
4. Bat tery - OFF (Use Gang Bar). 
5. Magnetos - OFF (Use Gang Bar). 
6. Evacuate a i rp lane as soon as p rac t i ca l .  

ICUT W I N G  O R  ENGINE FlRE INFL .-... ~ ~- 

1. Both Aux i l i a ry  Fuel Pumps - OFF. 
2. Appropriate Engine - SECURE. 

Th--"," r ,  " C S  

b. Mi 
c. Pr  
d. Fu 
e. Ma 
f. Pr 

,"L.L,C - ,.L""L. 

xture - IDLE CUT-OFF. 
ope l le r  - FEATHER. 
e l  Selector - OFF (Feel For Detent). 
gnetos - OFF. 
ope l le r  Synchrophaser - OFF (Optional System). 



SECTION 3 
EMERGENCY PROCEDURES 

g. A l te rna to r  - OFF. 
h. Cowl Flao - CLOSE. . . . . . . . . 

3. Cabin ~ e a t e F -  OFF. 
4. Land and evacuate a i rp lane  as soon as p r a c t i c a l .  

INFLIGHT C A B I N  FIRE O R  S M O K E  
s/ 

1. E l e c t r i c a l  Load - REDUCE t o  minimum required. 
2. Attempt t o  i s o l a t e  the source o f  f i r e  o r  smoke. 
3. Wemacs - OPEN. 
4. Cabin A i r  Controls - OPEN a l l  vents inc lud ing  windshield defrost.  

CLOSE i f  i n t e n s i t y  of smoke increases. 

I-- --/ 

Opening the  f o u l  weather window o r  cabin door w i l l  
create a d r a f t  i n  the  cabin and may i n t e n s i f y  a 
f i r e .  

5. Land and evacuate a i rp lane  as soon as p r a c t i c a l .  

SUPPLEMENTARY I N F O R M A T I O N  C O N C E R N I N G  AIRPLANE FIRES 

With the use o f  modern i n s t a l l a t i o n  techniques and mater ia l ,  the proba- 
b i l i t y  of an a i rp lane  f i r e  occurr ing i n  your a i rp lane  i s  extremely remote. 
However, i n  the  event a f i r e  i s  encountered, the fo l lowing information w i l l  
be h e l p f u l  i n  deal ing w i t h  the emergency as qu ick ly  and safely as possible. 

.t" 

The p r e f l i g h t  check l i s t  i s  provided t o  a i d  the p i l o t  i n  detect ing con- 
d i t i o n s  which could con t r ibu te  t o  an a i rp lane  f i r e .  As a f i r e  requi res 
both f u e l  and an i g n i t i o n  source, c lose p r e f l i g h t  inspect ion should be 
given t o  the engine compartment and wing leading edge and lower surfaces. 
Leaks i n  the fue l  system, o i l  system, o r  exhaust system can lead t o  a 
ground o r  a i rborne f i r e .  - 

F l i g h t  should no t  be attempted w i t h  known fue l ,  o i l  
o r  exhaust leaks. The presence of fuel,  unusual o i l  
o r  exhaust s ta ins  may be an i n d i c a t i o n  of system 
leaks and should be care fu l l y  invest igated p r i o r  t o  
f l i q h t .  

I f  an a i rp lane  f i r e  i s  discovered on the ground o r  during takeoff, bu t  
p r i o r  t o  committed f l i g h t ,  the a i rp lane i s  t o  be landed and/or stopped and 
the passengers and crew evacuated as soon as p rac t i ca l .  

F i res o r i g i n a t i n g  i n f l i g h t  must be con t ro l led  as qu ick ly  as poss ib le  i n  
an attempt t o  prevent major s t r u c t u r a l  damage. Both a u x i l i a r y  fuel pumps 
should be turned o f f  t o  reduce pressure on the t o t a l  f u e l  system (each - 
a u x i l i a r y  pump pressurizes a crossfeed l i n e  t o  the opposite f u e l  se lector) .  
The engine on the wing i n  which the f i r e  e x i s t s  should be shut down and i t s  
fuel shut o f f  even though the f i r e  may no t  have o r ig ina ted  i n  the fuel 
system. The cabin heater draws f u e l  from the crossfeed system and should 
a lso be turned off. Descent for  landing should be i n i t i a t e d  immediately. 

3-20 1 November 1975 
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An open cabin door o r  foul weather window produces a low pressure i n  the 
cabin. To avoid drawing the f i r e  i n t o  the cabin, the cabin door and foul 
weather window should be kept closed. This condi t ion i s  aggravated w i th  
the landing gear and f laps extended. Therefore, the p i l o t  should lower the 
gear as l a t e  i n  the landing approach as possible. A no-f lap landing should - also be attempted i f  pract ica l .  

A f i r e  o r  smoke i n  the cabin should be con t ro l led  by iden t i f y ing  and 
shut t ing down the f a u l t y  system. Smoke may be removed by opening the cabin 
a i r  contro ls  and wemacs. If the smoke increases i n  i n t ens i t y  when the a i r  
contro ls  are opened, they should be closed as t h i s  indicates a possible 
f i r e  i n  the heater o r  nose compartment. When the smoke i s  intense, the 
p i l o t  may choose t o  expel the smoke through the fou l  weather window. The " foul  weather window should be closed imnediately i f  the f i r e  becomes more 
intense when the window i s  opened. 

EMERGENCY DESCENT PROCEDURES 
PREFERRED PROCEDURE 

.9 1. Throt t les - IDLE. 
2. Propel lers - FULL FORWARD. 
3. Mixtures - ADJUST f o r  smooth operation w i th  gradual enrichment as 

a l t i t u d e  i s  l o s t .  
4. Wing Flaps - UP. 
5. Landing Gear - UP. 

-4 6. Moderate Bank - INITIATE u n t i l  descent a t t i t ude  has been estab- 
1 i shed  . . - . . - - . 

7. Airspeed - 220 KIAS. 

IN TURBULENT ATMOSPHERIC CONDITIONS 

4 1. Throt t les - IDLE. 
2. Propel lers - FULL FORWARD. 
3. Mixtures - ADJUST fo r  smooth operation w i t h  gradual enr ichrent  as 

a l t i t u d e  i s  los t .  
4. Wina FlaDs - DOWN 35'. 
5. ~ a n i i n g    ear 1 D O W N .  
6. Moderate Bank - INITIATE u n t i l  descent a t t i t ude  has been estab- 

l ished. 
7. Airspeed - 138 KIAS. 

4 

EMERGENCY LANDING PROCEDURES 
FORCED LANDING (With Power) 

1. Drag over selected f i e l d  wi th wing f laps 15O and 100 KIAS not ing - type of t e r ra i n  and obstructions. 
2. Plan a wheels-down landing if surface i s  smooth and hard. 

a. Execute a normal landing, keeping nosewheel o f f  ground u n t i l  
speed i s  decreased. 

3. If t e r r a i n  i s  rough o r  soft,  plan a wheels-up landing as fol lows: 
a. Select a smooth grass-covered runway, if possible. 
b. Approach a t  100 KIAS w i th  wing flaps down only 15O. 
c. A l l  Switches Except Magneto Switches - OFF. 
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d. Cabin Door - UNLATCH p r i o r  t o  f l a re -ou t .  

k , n 7 r  
IYUIL 

Be prepared fo r  a m i l d  t a i l  b u f f e t  as the  cabin 
door i s  opened. 

e. Mix tures - IDLE CUT-OFF. 
f. Magneto Switches - OFF. 
g. Fuel Se lectors  - OFF (Feel For Detent)  
h. Land i n  a s l i g h t l y  t a i l - l o w  a t t i t u d e .  

NOTE 

On smooth sod w i t h  land ing gear re t rac ted ,  the  a i r -  
plane w i l l  s l i d e  s t r a i g h t  ahead about 500 f e e t  w i t h  
very l i t t l e  damage. 

FORCED LANDING (Complete Power Loss) 
-2 

1. Mix tures - IDLE CUT-OFF. 
2. P rope l l e rs  - FEATHER. 
3. Fuel Se lectors  - OFF (Feel For Detent) .  
4. A l l  Switches Except Ba t te ry  Switch - OFF. 
5. Approach a t  111 KIAS. 
6 .  If f i e l d  i s  smooth and hard, p lan  a land ing as fol lows: - 

a. Landing Gear - DOWN w i t h i n  g l i d i n g  d is tance of f i e l d .  
b. Wins Flaps - EXTEND as necessary w i t h i n  g l i d i n g  d is tance of 

f i e l d .  
c. B a t t e r y  Switch - OFF. 
d. Cabin Door - UNLATCH p r i o r  t o  f la re-out .  

NOTE 

Be prepared f o r  a m i l d  t a i l  buf fe t  as the cabin 
door i s  opened. 

e. Make a normal landing, keeping nosewheel of f  t he  ground as long - 
as p r a c t i c a l .  

7. If f i e l d  i s  rough o r  s o f t ,  p lan  a wheels-up land ing as fo l l ows :  
a. Se lect  a smooth, qrass-covered runway i f  poss ib le .  
b. Landing Gear - UP: 
c. Approach a t  97 KIAS w i t h  wing f l a p s  down on ly  15". 
d. B a t t e r y  Switch - OFF. 
e. Cabin Door - UNLATCH p r i o r  t o  f la re-out .  

NOTE 

Be prepared f o r  a m i l d  t a i l  buf fe t  as the  cabin 
door i s  opened. 
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f. Land i n  a s l i g h t l y  t a i l - l o w  a t t i t u d e .  

NUTt 

On smooth sod w i t h  landing gear re t racted,  the a i r -  
plane w i l l  s l i d e  s t r a i g h t  ahead about 500 f e e t  w i t h  
very l i t t l e  damage. 

L A N D I N G  WITH FLAT M A I N  GEAR TIRE 

A If a blowout occurs during takeof f ,  proceed as fol lows: 

1. Landing Gear - Leave DOWN. 

Do no t  attempt t o  r e t r a c t  the landing gear if a main 
gear t i r e  blowout occurs. The main gear t i r e  may be 
d i s t o r t e d  enough t o  b ind  the main gear s t r u t  w i t h i n  

2. Fuel Selectors - Turn t o  main tank on same s ide  as defect ive t i r e  

4 
and f e e l  f o r  detent. Proceed t o  des t ina t ion  t o  
reduce fuel load. 

Fuel should be used from t h i s  tank f i r s t ,  t o  l i g h t e n  
the load on the  wing, p r i o r  t o  attempting a landing 
if i n f l i g h t  t ime permits. However, an adequate 
supply of fuel should be l e f t  i n  t h i s  tank so t h a t  

3. Fuel Selectors - Lef t  Engine - LEFT MAIN (Feel For Detent). 
Right  Engine - RIGHT MAIN (Feel For Detent). 

4. Select  a runway w i t h  a crosswind from the s ide opposite the defec- 
t i v e  t i r e ,  i f  a crosswind landing i s  required. 

5. Wing Flaps - DOWN, extend f laps t o  35'. 
6. I n  approach, a l i g n  a i rp lane w i t h  edge of runway opposite the  defec- 

t i v e  t i r e ,  a l lowing room f o r  a m i l d  tu rn  i n  the landing r o l l .  
7. Land s l i g h t l y  wing-low on the  s ide of i n f l a t e d  t i r e  and lower 

nosewheel t o  ground immediately f o r  p o s i t i v e  steering. 
8. Use f u l l  a i l e r o n  i n  landing r o l l  t o  l i g h t e n  load on defect ive t i r e .  
9. Apply brakes on ly  on the i n f l a t e d  t i r e ,  t o  minimize landing r o l l  

and maintain d i r e c t i o n a l  contro l .  
10. Stop a i rp lane  t o  avoid f u r t h e r  damage, unless ac t i ve  runway must be 

cleared f o r  o ther  t r a f f i c .  
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LANDING WlTH DEFECTIVE M A I N  GEAR 

1. Fuel Selectors - Turn t o  main tank on same side as defective t i r e  
and feel f o r  detent. Proceed t o  dest inat ion t o  
reduce fuel load. 

m 

Fuel should be used from t h i s  tank f i r s t ,  t o  l igh ten  
the load on the wing, p r i o r  t o  attempting a landing 
i f  i n - f l i g h t  time permits. However, an adequate 
supply o f  fuel should be l e f t  i n  t h i s  tank so tha t  

2 .  Fuel Selectors - Lef t  Engine - LEFT MAIN (Feel For Detent). 
Right Engine - RIGHT MAIN (Feel For Detent). 

3. Select a wide, hard surface runway, o r  i f  necessary, a wide sod 
runway. Select a runway w i t h  crosswind from the s ide opposite the 
defect ive landing gear, if a crosswind landing i s  necessary. 

4. Landing Gear - DOWN. 
5. WindFlaps - DOWN 35'. 
6. I n  approach, a l i gn  a i rp lane wi th edge of runway opposite the defec- kw 

t i v e  landing gear, al lowing room f o r  a ground-loop i n  landing r o l l .  
7. Bat tery Switch - OFF. 
8. Land s l i g h t l y  wing-low toward the operative landing gear and lower 

the nosewheel imnediately fo r  pos i t i ve  steering. 
9. S ta r t  moderate ground-loop i n t o  defective landing gear u n t i l  a i r -  

olane s t o ~ s .  - 
10. ~ i x t u r e s  1 IDLE CUT-OFF. 
11. Use f u l l  a i le ron  i n  landing r o l l  t o  l igh ten  the load on the defec- 

t i v e  landing gear. 
12. Apply brakes only on the operative landing gear t o  maintain desired 

ra te  o f  tu rn  and minimize the landing r o l l .  
13. Fuel Selectors - OFF (Feel For Detent). + 
14. Evacuate the a i rp lane as soon as i t  stops. 

LANDING WlTH FLAT NOSE GEAR TIRE 

If a blowout occurred on the nose gear t i r e  during takeoff, proceed as 
fol lows: 

1. Landing Gear - Leave DOWN. - 
Do not  attempt t o  r e t r a c t  the landing gear if a nose 
gear t i r e  blowout occurs. The nose gear t i r e  may be 
d is to r ted  enough t o  bind the nosewheel s t r u t  w i th in  
the wheel we l l  and prevent l a t e r  extension. 

- 

2. Move disposable load t o  baggage area and passengers t o  avai lable 
rear  seat space. 

3. Approach - 100 KIAS wi th 15' wing flaps. 
4. Land i n  a nose-high a t t i t ude  w i th  o r  without power. 
5. Maintaln back pressure on control wheel t o  hold nosewheel o f f  the 

ground i n  landing r o l l .  
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6. Use minimum braking i n  landing r o l l .  
7. Throt t les - RETARD i n  landing r o l l .  
8. As landing r o l l  speed diminishes, hold control wheel f u l l y  a f t  

u n t i l  airplane i s  stopped. 
9. Avoid fur ther  damage by holding addi t ional  t a x i  t o  a minimum. + 

LANDING WITH DEFECTIVE NOSE GEAR 

1. If Smooth and Hard Surface: 
a. Move disposable load t o  baggage area and passengers t o  ava i l -  

able rear  seat space. 
b. Se lec t  a smooth hard surface runway. 
c. Landing Gear - DOWN. 
d. Approach a t  100 KIAS w i th  wing f laps down only 15'. 
e. A l l  Switches Except Magneto Switches - OFF. 
f. Land i n  a s l i g h t l y  nose-high at t i tude.  
g. Mixtures - IDLE CUT-OFF. 
h. Magneto Switches - OFF. 
i. Hold nose off throughout ground r o l l .  Lower gent ly  as speed 

dissipates. 
2. If Rough o r  Sod Surface: 

This procedure w i l l  produce a minimum amount o f  
a i rp lane damage on smooth runways. This procedure 
i s  a lso  recommended fo r  short, rough o r  uncertain 
f i e l d  condit ions where passenger safety, rather  than 
minimum ai rp lane damage i s  the prime consideration. 

a. Select a smooth grass-covered runway, i f  possible. 
b. Landing Gear - UP. 
c. Approach a t  100 KIAS w i t h  wing flaps down only 15O 
d. A l l  Switches Except Magneto Switches - OFF. 
e. Cabin Door - UNLATCH p r i o r  t o  flare-out. 

NU1 t - 

Be prepared for a m i l d  t a i l  buffet as the cabin door 
i s  opened. 

f. Land i n  a s l i g h t l y  t a i l - l ow  at t i tude.  
g. Mixtures - IDLE CUT-OFF. 
h. Magneto Switches - OFF. 
i. Fuel Selectors - OFF (Feel For Detent). 

LANDING WITHOUT FLAPS (0"  Extension) - 
1. Mixtures - AS REQUIRED f o r  f l i g h t  a l t i t ude .  
2. Propel lers - FULL FORWARD. 
3. Fuel Selectors - MAIN TANKS (Feel For Detent). 
4. Minimum Approach Speed - 105 KIAS (See Figure 5-26). 
5. Landing Gear - DOWN. 
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DITCHING ~. 
1. Landing Gear - UP. 
2. Plan approach i n t o  wind i f  winds are h igh and seas are heavy. With 

heavy swel ls  and l i g h t  wind, l and  p a r a l l e l  t o  swel ls,  being ca re fu l  
n o t  t o  a l l ow wing ti s t o  h i t  f i r s t .  g 3. Wing Flaps - DOWN 35 . 

4. Carry s u f f i c i e n t  power t o  mainta in  approximately 300 f e e t  per 
minute rate-of-descent. 

5. Airspeed - 93 KIAS a t  4600 pounds weight. 
6 .  Mainta in  a continuous descent u n t i l  touchdown t o  avoid f l a r i n g  and 

touching down t a i l - f i r s t ,  p i t c h i n g  forward sharply,  and decelerat-  
i n g  r a p i d l y .  S t r i v e  f o r  i n i t i a l  contact a t  fuselage area below 
r e a r  cabin sec t ion  ( p o i n t  of maximum l o n g i t u d i n a l  curvature o f  
fuselage).  

I The a i rp lane  has n o t  been f l i g h t  tes ted  i n  actua l  
d i tch ings,  thus the above recomnended procedure i s  
based e n t i r e l y  on the bes t  judgment o f  Cessna 
A i r c r a f t  Comoanv. 

FUEL SYSTEM E M E R G E N C Y  PROCEDURES 

ENGINE-DRIVEN FUEL PUMP FAILURE 
1. Fuel Selector  - MAIN TANK (Feel For Detent).  
2. A u x i l i a r y  Fuel Pump - ON. 
3. Cowl Flap - OPEN. 
4. Mix ture - ADJUST f o r  smooth engine operat ion. 
5. As Soon as P r a c t i c a l  - LAND. 
6. Fuel i n  a u x i l i a r y  and opposite main tank i s  unusable. 

NOTE 

If both an engine-driven fuel pump and an a u x i l i a r y  
fuel pump f a i l  on the same s ide  of the a i rp lane,  the 
f a i l i n g  engine cannot be suppl ied w i t h  fuel from the 
opposite main tank s ince t h a t  a u x i l i a r y  f u e l  pump 
w i l l  operate on the  low pressure s e t t i n g  as long as 
the corresponding engine-driven f u e l  pump i s  opera- 
t i v e .  

ELECTRICAL SYSTEM E M E R G E N C Y  PROCEDURES 
ALTERNATOR FAILURE (Single) 
Indicated B y  Illumination O f  Failure Light 
1. E l e c t r i c a l  Load - REDUCE. 
2. If C i r c u i t  Breaker i s  Tripped: 

a. Turn o f f  a f fec ted  a l te rna to r .  
b. Reset affected a l t e r n a t o r  c i r c u i t  breaker. 
c. Turn on affected a l t e r n a t o r  switch. 
d. I f  c i r c u i t  breaker reopens, t u r n  o f f  a l t e r n a t o r .  
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3. I f  C i r c u i t  Breaker does not  Tr ip:  
a. Select affected a l te rna tor  on vo l tameter  and monitor output. 
b. I f  output i s  normal and f a i l u r e  l i g h t  remains on, disregard 

f a i l  i nd i ca t i on  and have ind ica to r  checked a f te r  landing. 
\ c. If output i s  insu f f i c ien t ,  turn o f f  a l te rna tor  and reduce 

electrical load t o  one a l te rna tor  capacity. 
d. I f  complete loss o f  a l te rna tor  output occurs, check f i e l d  fuse 

and replace i f  necessary. Spare fuses are located i n  the glovc 
box. 

e. If an i n te rm i t t en t  l i g h t  ind ica t ion  accompanied by voltammeter 
f luc tua t ion  i s  observed, turn o f f  affected a l te rna tor  and 
reduce load t o  one a l te rna tor  capacity. 

a 
ALTERNATOR FAILURE (Dual)  
Indicated B y  Illumination O f  Failure Lights And Low Voltoge Light 
1. E lec t r i ca l  Load - REDUCE. 
2. If C i r c u i t  Breakers are Tripped: 

a. Turn o f f  al ternators. 
b. Reset c i r c u i t  breakers. 
c. Turn on l e f t  a l te rna tor  and monitor output on vo l tameter .  

A d. I f  a l te rna tor  i s  charging, leave i t  on. Disregard f a i l u r e  
l i g h t  i f  s t i l l  i l luminated. 

e. If s t i l l  inoperative, tu rn  off l e f t  a l ternator .  
f. Repeat steps c through e for r i g h t  a l ternator .  
g. If c i r c u i t  breakers reopen, prepare t o  terminate f l i gh t .  

3. I f  C i r c u i t  Breakers have no t  Tripped: 
-9 a. Turn off al ternators. 

b. Check f i e l d  fuses and replace i f  necessary. Spare fuses are 
located i n  the glove box. 

c. Turn on l e f t  a l te rna tor  and monitor o u t ~ u t  on vol tameter .  
d. If al te rna tor  i s  charging, leave i t  on. Disregard f a i l u re  

l i g h t  if s t i l l  i l luminated. 
e. If s t i l l  inoperative, tu rn  off l e f t  a l ternator .  
f. Repeat steps c through e fo r  r i g h t  a l ternator .  
g. If both a l ternators are S t i l l  inoperative, tu rn  off a l ternators 

and tu rn  on emergency a l te rna tor  f i e l d  switch. 
h. Repeat steps c through e for each a l ternator .  
i. If s t i l l  inoperative, tu rn  off a l ternators and prepare t o  

terminate f l i gh t .  

AVIONICS BUS FAILURE 
1. Emergency Avionics Power Switch - ON. 

LANDING GEAR EMERGENCY PROCEDURES 
LANDING GEAR WILL NOT EXTEND ELECTRICALLY 
When the landing gear w i l l  not extend e l e c t r i c a l l y ,  i t  may be extended 

manually i n  accordance wi th the fol lowing steps: 

The handcrank handle must be stowed i n  i t s  c l i p  
before the gear w i l l  operate e l ec t r i ca l l y .  When the 
handle i s  placed i n  the operating posi t ion,  i t  dis-  
engages the landing gear motor from the actuator 
gear. 
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1. Before proceeding manually, check landing gear motor c i r c u i t  break- 
e r  w i t h  landing gear switch DOWN. If c i r c u i t  breaker i s  t r ipped,  
a l low 3 minutes f o r  i t  t o  cool before reset t ing.  

2 .  I f  Landing Gear Motor C i r c u i t  Breaker i s  Not Tripped - PULL. 
3. Landing Gear Switch - NEUTRAL (Center). 
4. P i l o t ' s  Seat - TILT f u l l  a f t  (Standard Seat). 

RAISE (Optional Seat). 
- 

5. Handcrank - EXTEND and LOCK (See Figure 7-13). 
6. Rotate Crank - CLOCKWISE f o u r  turns past the p o i n t  where the gear 

down l i g h t s  i l l u m i n a t e  (Approximately 52 Turns). 

Maintain a secure grasp on the handcrank during 
manual extension of the gear. Never release the 
handcrank t o  l e t  i t  t u r n  f r e e l v  o f  i t s  own accord. 

I I f  the handle i s  acc iden ta l l y  ieleased, do no t  
attempt t o  regrasp i t  u n t i l  the handle stops re-  
volvino. I 

7. Gear Down L igh ts  - ON; Unlocked L i g h t  - OFF: 
8. Gear Warning Horn - CHECK w i t h  t h r o t t l e  retarded. 
9. Handcrank - PUSH BUTTON and STOW. 

10. As Soon as Prac t i ca l  - LAND. 

LANDING GEAR WILL NOT RETRACT ELECTRICALLY: 

1. Do no t  t r y  t o  r e t r a c t  manually. 

The landing gear should never be re t rac ted  w i t h  the 
manual system, as undue loads w i l l  be imposed and 
cause excessive wear on the cranking mechanism. 

2. Landing Gear - DOWN. 
3. Gear Down L iqhts  - ON; Unlocked L i g h t  - OFF. 
4. Gear warn ing-~orn  - CHECK. 
5. As Soon as Prac t i ca l  - LAND. 

FLIGHT INSTRUMENTS EMERGENCY PROCEDURES 
VACUUM PUMP FAILURE (Attitude And Directional Gyros) 

1. Fa i lu re  ind ica ted  by l e f t  o r  r i g h t  red f a i l u r e  button exposed on 
vacuum gage. 

2. Automatic valve w i l l  se lec t  operat ive source. 
3. Assure proper vacuum i s  avai lab le from operat ive source. 

1 November 1975 



SECTION 3 
EMERGENCY PROCEDURES 

OBSTRUCTION OR ICING OF STATIC SOURCE 

1. A l t e r n a t e  S t a t i c  Source - OPEN. A l t e r n a t e  s t a t i c  source i s  f o r  
p i l o t ' s  ins t ruments  on ly  when dual s t a t i c  

4 system i s  i n s t a l l e d .  
2. Excess A l t i t u d e  and Airspeed - MAINTAIN t o  cmpensate f o r  change i n  

c a l i b r a t i o n .  

N U I t  

See Figures 5-2 and 5-4 f o r  airspeed and a l t i m e t e r  
co r rec t i ons  w i t h  a l t e r n a t e  s t a t i c  source t o  OPEN. 

AIR INLET OR FILTER ICING EMERGENCY 
PROCEDURES 

1. Al te rna te  A i r  Control  ( s )  - PULL OUT. 
2. Power - INCREASE as requi red.  

-4 
3. Mixture(8)  - LEAN as required. 

PROPELLER SYNCHROPHASER 
ENGINE INOPERATIVE PROCEDURES - 1. P r o p e l l e r  Synchrophaser - OFF (Optional System). 

SYNCHROPHASER FAILURE 

1. Prope l l e r  Synchrophaser - OFF (Optional System). 
2. P r o p e l l e r  Synchrophaser C i r c u i t  Breaker - PULL (Opt ional System). 

A 

EMERGENCY EXIT WINDOW 
The p i l o t ' s  window ( l e f t  s ide)  can be j e t t i s o n e d  as fo l l ows :  

1. Emergency Release Ring P l a s t i c  Cover - PULL OFF. 
2. Emergency Release Ring - PULL. - 3.  Emergency E x i t  Window - PUSH OUT a t  b o t t m  o f  window w i t h  sustained 

force. 

SPINS 
I n t e n t i o n a l  spins a re  no t  permi t ted i n  t h i s  a i rp lane.  Should a sp in  

occur, however, t he  fo l l ow ing  recovery procedures should be enployed: 
4 

1. Thro t t l es  - CLOSE IMMEDIATELY. 
2. A i lerons - NEUTRALIZE. 
3. Rudder - HOLD FULL RUDDER oppos i te  t h e  d i r e c t i o n  of r o t a t i o n .  
4. Control  Wheel - FORWARD BRISKLY, 112 t u r n  a f t e r  app ly ing f u l l  rud- 

der. 
5. Inboard Engine - INCREASE POWER t o  slow ro ta t i on .  ( I f  Necessary). 
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A f t e r  r o t a t i o n  has stopped: 

I 6. Rudder - NEUTRAI-IZE. 
7. Inboard Engine ( I f  used) - DECREASE POWER t o  equa l i ze  engines. 
8. Con t ro l  Wheel - PULL t o  recover  from r e s u l t a n t  d ive.  Apply smooth 

steady c o n t r o l  pressure. 
II 

I"", L 

The a i r p l a n e  has n o t  been f l i g h t  t e s t e d  i n  spins,  
thus  t h e  above recmmended procedure i s  based 
e n t i r e l y  on t h e  bes t  judgment of Cessna A i r c r a f t  
Cmpany. 1 

1 November 1975 
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TABLE OF CONTENTS 

Page Page 

Operation . . . . . . 
Before Engine Star t ing  
Engines S tar t ing  . . . 
Before Taxi ing . . . . 
Taxi ing . . . . . . . . 
Before Takeoff . . . . 
Takeoff . . . . . . . . 
A f te r  Takeoff . . . . . 
Climb . . . . . . . . . 
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AMPLIFIED NORMAL 
PROCEDURES . . . . . . 
Pre f l i gh t  Inspection . 

Before Engine 
Star t ing  . . . . 

Engines S tar t ing  . 
Before Taxi ing . . 
Taxi ing . . . . . . 
Before Takeoff . . 
Jakeoff . . . . . . 
Af ter  Takeoff . . . 
Climb . . . . . . . 
Cruise . . . . . . 
Descent. . . . . . 
Before Landing . . 
Balked Landing . . 
A f t e r  Landing . . . 
Shutdown . . . . . 
S t a l l  . . . . . . . 
Maneuvering F l i g h t  
Night F ly ing . . . 
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Operation . . . . 
Alternate Induction 

A i r  . . . . . . . 
Noise Abatement . . 

INTRODUCTION 
Section 4 o f  the P i l o t ' s  Operating Handbook describes the recomnended 

procedures f o r  normal operations. The f i r s t  pa r t  o f  t h i s  section provides 
normal procedural act ion required i n  an abbreviated checkl is t  form. Ampli- * f ica t ion  o f  the abbreviated check l i s t  i s  presented i n  the second p a r t  o f  
t h i s  section. 

Refer t o  Section 9 of t h i s  P i l o t ' s  Operating Hand- 

* book f o r  amended operating l im i ta t ions ,  operating 
procedures, performance data and other necessary 
information f o r  airplanes equipped w i th  spec i f i c  
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V isua l l y  check inspect ion  p la tes  and 
general a i rp lane cond i t ion  dur ing walk- 
around inspect ion. If n i g h t  f l i g h t  i s  
planned, check operat ion of a l l  l i g h t s  

mater ia ls ,  and spec i f i ca t ions  of f re- 
quent ly used serv ice  items. 

a. Control  Lock($) - REMOVE and stow. 
b. Parking Brake - SET. 
C.  Al ternate  S t a t i c  Source - CLOSED. 
d. A11 Switches - OFF. 
e. A l l  C i r c u i t  Breakers - IN. 
f. Landing Gear Switch - DOWN. 
g. L e f t  Fuel Selector - LEFT MAIN (Feel For  Detent) .  
h. Right Fuel Selector - RIGHT MAIN (Feel For Detent). 
i. Trim Tab Controls (3) - NEUTRAL. 
j:Oxygen - ON; Quant i ty ,  Marks and Horer - CHECK; Oxygen - OFF. 
k. Bat te ry  Swltch - ON. 
1. Navigat ion and An t i -Co l l i s i on  L igh ts  - ON. 
n. Fuel Gages - CHECK qgan t i t y  and operation. 
n. Wing Flaps - DOWN 35 . 
0 .  P i t o t ,  S t a l l  and Vent Heat Switches - ON 20 seconds then OFF. Insure p i t o t  tube 

coverls) are removed before ac tuat ing  p i t o t  
heat switch. 

p. Windshields and Windows - CHECK fo r  cracks and general condit ion. 

a .  Baggage Door - SECURE. 
b. A i r  Condit ioning Overboard Heat and Condensate Drain Lines - CLEAR. 
c. s t a t i c  P o r t l r )  - CLEAR. \v 

d.*Deice Boots - CHECK cond i t ion  and recu r i t y .  
e .  Control  Surface Lock($) - REMOVE, if ins ta l l ed .  
f. Elevator  and Tab - CHECK cand t t~on ,  f r eedm o f  movement, and tab pos i t ion .  
g. T ie  Down - REMOVE. 
h. Rudder and Tab - CHECK condit ion, freedem o f  movement and tab pos i t ion .  
i.*Deice Bootr - CHECK cond i t ion  and recur i ty .  

a. S t a t i c  Po r t ( r )  - CLEAR. 
b. Wing Locker Baggage Door - SECURE. 
E. BattePy Compartment Cover - SECURE. 
d. Wing Flap - CHECK r e c u r i t y  and attachment. 

I e. 'dottam Outboard Wing - CHECK far fuel  leaks or s ta ins .  
f. Control  Surface Lock - REMOVE, i f  ins ta l led .  
g. Ai le ron and Tab - CHECK condit ion, freedom o f  movement and 
h. T ip  Tank Transfer Pump - LISTEN f o r  operation. 
i. Main Tank Fuel Vent - CLEAR. 
j. Navigat ion and Ant i -Co l l i s ion  Lights - CHECK operation. 
k. Landing L i g h t  Filament - CHECK condit ion. 
1. Main Tank Fuel Sump - DRAIN. 
m. Fuel Vent and S n i f f l e  Valve - CLEAR. 
n. Main Tank Fuel Quant i ty  - CHECK; Cap - SECURE. 
o.'Deice Boot - CHECK cond i t ion  and recu r i t y .  
p. S t a l l  Warning Vane - CHECK f reedm o f  movement and audible 
q. Wing T le  Down - REMOVE. 

tab pos i t i on  

warning. 

F igure  4-1 (Sheet  1 of 2 )  
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SECTION 4 
NORMAL PROCEDURES 

PREFLIGHT I N S P E C T I O N  

a. A u x i l i a r y  Tank Fuel  Q u a n t i t y  - CHECK; Cap - SECURE. 
b.+Wing Locker Tank Fuel  Vent -CLEAR and WARM. 

--x c . *Aux i l i a ry  Tank and Wing Locker T r a n s f e r  L i n e  Fuel  Sump - DRAIN. 
I 

d. Fuel  S t r a i n e r  - DRAIN. 
e.*Wing Locker Tank Fuel  Q u a n t i t y  - CHECK; Cap - SECURE. 
f. O i l  Leve l  - CHECK, minimum 9 q u a r t r .  
g. Engine Compartment General Cond i t i on  - CHECK f o r  f u e l ,  o i l  and exhaust  leaks or 

s t a i n - .  . . . . . . . . 
h. P r o p e l l e r  and Spinner - EXAMINE for n icks ,  . secur i t y  and a i l  l eaks  
i. Leading Edge A i r  I n t a k e  - CLEAR. 
j. Main Gear S t r u t ,  Doors. T i r e  and Wheel Wel l  - CHECK. 
k.*Wing Locker Tank Fue l  Sump - DRAIN. 

,A. 

a. Nose Baggage Door - SECURE. 
@b. Nose Gear, S t r u t ,  Doors, T i r e  and Wheel Wel l  - CHECK. 

c. Lower Furelaae. Nose and Center  Sec t ion  - CHECK f o r  f u e l  and o i l  l eaks  or s t a i n s  1 ~ ~~ - .  
and antenna s e c u r i t y .  

d. P i t o t  Cover($) - REMOVE; P i t o t  Tube($) - CLEAR and WARM. 
e.  T i e  Dawn - REMOVE. 
f. Heater  I n l e t  - CLEAR. 

a. Leading Edge A i r  I n t a k e  - CLEAR. 
b. Crossfeed L ines  - DRAIN. 
c.'Wing Locker Tank Fuel  Sump - DRAIN. 
d. Main Gear, S t r u t ,  Doors, T i r e  and Wheel Wel l  - CHECK. 
e.'Wing Locker Tank Fue l  Quant i t y  - CHECK; Cap - SECURE. 
f. O i l  Level  - CHECK, minimum 9 q u a r t r .  
q. Enqine Compartment General Cond i t i on  - CHECK for fue l ,  o i l  and exhaust l e a k r  or  . . 

s t a i n s .  
S h. P r o p e l l e r  and Spinner - EXAMINE f o r  n icks,  s e c u r i t y  and o i l  leaks.  

i:Wing Locker Tank Fuel  Vent - CLEAR and WARM. 
j . * A u x i l i a r y  Tank and Wing Locker Transfer L i n e  - DRAIN. 

I 
k .  Fuel  S t r a i n e r  - DRAIN. 
1:Auxiliary Tank Fue l  Q u a n t i t y  - CHECK; Cap - SECURE. 

@a. Wing T i e  Down - REMOVE. 
b.*Deice Boot  - CHECK c o n d i t i o n  and s e c u r i t y .  
s. Main Tank Fuel  Q u a n t i t y  - CHECK, Cap - SECURE. 
d. Nav iga t ion  and A n t i - C o l l i s i o n  L i g h t r  - CHECK operat ion.  
e. Fuel  Vent  and S n i f f l e  Valve - CLEPR. 
f. Main Tank Fuel  Sump - DRAIN. 
g. T i p  Tank Transfer  Pump - LISTEN f o r  opera t ion .  
h. Main Tank Fuel  Vent - CLEAR. 
i.*Landing L i g h t  F i lament  - CHECK cond i t i on .  
j. Cont ro l  Sur face  Lock -REMOVE, i f  i n s t a l l e d .  
k .  A i l e r o n  - CHECK condition and f r e e d m  of mcvment. 
1. Bottom Outboard Wing - CHECK f o r  f u e l  l e a k r  o r  s ta ins .  
m. wing F lap  - CHECK s e c u r i t y  and attachment. 
n. Wing Locker Baggage Door - SECURE. 
o. B a t t e r y  Switch - OFF. 
p. Nav iga t ion  and A n t i - C o l l i s i o n  L i g h t r  - OFF. 
q.*Alcohol Windshie ld Deice Tank - CHECK q u a n t i t y .  

*Denotes i tems t o  be checked i f  t h e  a p p l i c a b l e  o p t i o n a l  equipment i s  i n s t a l l e d  
i n  y o u r  a i rp lane .  

.* 

Figure 4-1 (Sheet 2 of 2 )  
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SECTION 4 

NORMAL PROCEDURES 

NORMAL PROCEDURES 
ABBREVIATED CHECKLIST - AIRSPEEDS FOR SAFE OPERATION 

:onditions: 
1. Takeoff Weight 5500 Pounds - 3. T e a  Level, Standard 
2. Landing Weight 5400 Pounds Day 

(1) Takeoff and Climb t o  50 Feet (0° Flaps) . . .  92 KIAS 
(2) A l l  Engines Best Angle-of-Climb Speed . 85 KIAS 
(3) A l l  Engines Best Rate-of-Climb Speed . . . .  107 KIAS 
(4) A l l  Engines Landing Approach Speed . . . . . . . . . . . .  (350 Flaps) 93 KIAS . . . . . . . . . . .  (5) Maneuvering Speed 148 KIAS . . . . . . . . .  (6) S t ruc tu ra l  Cruise Speed 181 KIAS . . . . . . . . . .  (7) Never Exceed Speed 223 KIAS 
(8) Speed f o r  T rans i t i on  t o  Balked Landing Conditions 85 KIAS 
(9) Maximum Demonstrated Crosswind Veloc i ty  . 19 KNOTS 

A 

Figure 4-2 

BEFORE ENGINE STARTING 
1. P r e f l i g h t  Inspect ion - COMPLETE. 
2. Contro l  Lock(s) - REMOVE. 
3. Seat. Seat Be l t s  and Shoulder Harness - ADJUST and SECURE. ~. 

Brakes - TEST and SET. 
Landing Gear Switch - DOWN. 
Emergency A l te rna to r  F i e l d  Switch - OFF. 
Emergency Avionics Power Switch - OFF. 
C i r c u i t  Breakers - IN.  
A l l  Switches - OFF. 
Avionics Master Switch - OFF. 
A u x i l i a r y  Fuel Pump Switches - OFF. 
Bat tery  and Al ternators - ON. 
L i g h t i n g  Rheostats - AS REQUIRED. 
A l t ime te r  and Clock - SET. 
A l l  Warning L ights  - PRESS-TO-TEST. 
Landing Gear Pos i t i on  Ind ica to r  L igh ts  - Check green l i g h t s  ON. 
Cabin A i r  Controls - AS REQUIRED. 
Fuel Quant i t y  - CHECK. 
Thro t t l es  - OPEN ONE INCH. 
Propel lers  - FULL FORWARD. 
Mixtures - FULL RICH. 
Cowl Flaps - LOCKED F U ~ L  OPEN. 
Fuel Selectors - MAIN TANKS (Feel For Detent).  
A l te rna te  A i r  Controls - IN. 
An t i -Co l l i s ion  L ights  - ON. 



SECTION 4 
NORMAL PROCEDURES 

ENGINES STARTING (Left Engine First Without External 
Power) 

1. Prope l le r  - CLEAR. 
2. ~ a g n e t o  Switches - ON. 
3. Engine - START. 

a. S t a r t e r  Button - PRESS. 
b. Primer Switch - L e f t  Engine - LEFT. 

R igh t  Engine - RIGHT. 
4. A u x i l i a r y  Fuel Pump - LOW t o  purge vapor from f u e l  system. 
5. T h r o t t l e  - 800 t o  1000 RPM. 
6. O i l  Pressure - CHECK. 
7. Righ t  Engine - START. Repeat steps 1 through 6. 
8. A l te rna to rs  - CHECK. 

ENGINES STARTING (Left Engine First With External 
Power) 

1. Ba t te ry  and A l te rna to rs  - OFF. 
2. Externa l  Power Source - ATTACH. 
3. P rope l le r  - CLEAR. 
4. Magneto Switches - ON. 
5. Engine - START. 

a. S t a r t e r  But ton - PRESS. 
b. Primer Switch - L e f t  Engine - LEFT. 

Right  Engine - RIGHT. 
6. A u x i l i a r y  Fuel Pump - LOW t o  purge vapor from fuel system. 
7. T h r o t t l e  - 800 t o  1000 RPM. 
8. O i l  Pressure - CHECK. 
9. R igh t  Engine - START. Repeat steps 3 through 8. 

10. Externa l  Power Source - REMOVE. 
11. Ba t te ry  and A l te rna to rs  - ON. 
12. A l te rna to rs  - CHECK. 

BEFORE TAXIING 
1. Wing Flaps - UP. 
2. Avionics Master Switch - ON. 
3. Avionics - SET. 
4. L igh ts  - AS REQUIRED. 
5. Cabin Temperature - AS REQUIRED. 

a. If heat ing and de f ros t ing  i s  required: 
(1) Cabin A i r  Knobs - OPEN. 
(2) Defrost  Knob - AS REQUIRED. 
(3) Temperature Control  Knob - OPEN. 
(4) Cabin Heat Switch - HEAT. 
1 5 )  Heat Reoisters - AS REOUIRED. 

TAXIING 
1. T h r o t t l e s  - AS REQUIRED. 
2. Brakes - CHECK. 
3. Rate Gyros - CHECK. 

1 November 1975 



SECTION 4 
NORMAL PROCEDURES 

BEFORE TAKEOFF 
1. Brakes - SET. 
2. Engine Runup: 

a. Throt t les - 1700 RPM. 
4 b. Alternators - CHECK. 

c. Vacuum System - CHECK 4.75 t o  5.25 inches Hg. 
d. Magnetos - CHECK 150 RPM maximum drop w i th  a maximum dif feren- 

t i a l  o f  50 RPM. 
e. Propel lers - CHECK feathering t o  1200 RPM; re tu rn  t o  high RPM. 
f. Engine Instruments - CHECK green arc. 
g. Throt t les - 1000 RPM. 

3. F l i g h t  Controls - CHECK, f ree  and correct. 
14 4. Trim Tabs - SET. 

5. Cowl Flaps - LOCKED FULL OPEN. 
6. Al ternate A i r  Controls - IN. 
7. Fuel Selectors - RECHECK - Lef t  Engine - LEFT MAIN (Feel For 

Oetent). 
Right Engine - RIGHT MAIN (Feel For 
Oetent) . 

8. Wing Flaps - UP. 
A 9. Cabin Door and Window - CLOSED and LOCKED. 

10. Fuel Quanti ty - CHECK. 
11. F l i g h t  Instruments and Avionics - SET. 
12. L ights - AS REQUIRED. 
13. Aux i l ia ry  Fuel Pumps - ON. 
14. Seat Bel ts  and Shoulder Harness - SECURE. - 15. Brakes - RELEASE. 

TAKEOFF 
N O R M A L  TAKEOFF 
1. Power - FULL THROTTLE and 2700 RPM. - 2 .  Mixtures - LEAN fo r  f i e l d  e levat ion (See Figure 5-27). 
3. A i r  Minimum Control Speed - 80 KIAS. 
4. Elevator Control - Raise nosewheel a t  83 KIAS. 
5. L i f t -Of f  - 92 KIAS. 

M A X I M U M  PERFORMANCE TAKEOFF 
1. Wing Flaps - DOWN 15O. 
2. Brakes - SET. 
3. Power - FULL THROTTLE. 
4. Mixtures - LEAN fo r  f i e l d  e levat ion (See Figure 5-27). 
5. Brakes - RELEASE. 
6. Power - CHECK 2700 RPM. 
7. Elevator Control - Raise nosewheel a t  70 KIAS. 
8. A i r  Minimum Control Speed - 80 KIAS. 
9 .  Lift-Off - 82 KIAS. Hold speed u n t i l  a l l  obstacles are cleared. 

AFTER TAKEOFF 
1. Brakes - APPLY momentarily. 
2. Landing Gear - RETRACT. Check red l i g h t  OFF. 
3. Winq F l a ~ s  - UP. 
4. climb speed - 107 KIAS ( A l l  Engines Best Rate-Of-Climb Speed). 
5. Aux i l ia ry  Fuel Pumps - AS REQUIRED. 
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SECTION 4 
NORMAL PROCEDURES 

CLIMB 
CRUISE CLIMB 

Power - 2500 RPM and 24.5 inches Hg. 
A i rspeed - 115 t o  130 KIAS. 
M ix tu res  - ADJUST t o  c l imb  fue l  f l o w  (See F igu re  5-27). 
Cowl Flaps - OPEN o r  as requ i red .  
A u x i l i a r v  Fuel Pumos - ON above 12.000 f e e t  a l t i t u d e  t o  minimize 

vapor formal ion.  
P r o p e l l e r s  - SYNCHRONIZE manual ly.  
Quadrant F r i c t i o n  Lock - TIGHTEN secu re l y  (Wi th  Synchrophaser 

I n s t a l l e d ) .  
If SK414-10 I s  Not I n s t a l l e d :  
a. P r o p e l l e r  Synchrophaser - SYNC (Opt iona l  System). L i g h t  shou ld  

i l l u m i n a t e  con t i nuous l y .  
I f  SK414-10 I s  I n s t a l l e d :  
a. P r o p e l l e r  Synchrophaser - PHASE (Op t i ona l  System). L i g h t  

shou ld  i l l u m i n a t e  con t i nuous l y .  
(1 )  Phasing Knob - ADJUST f o r  des i red  phasing p o s i t i o n .  

M A X I M U M  CLIMB 
1. Power - 2700 RPM and FULL THROTTLE. 
2. A i rspeed - 107 KIAS a t  sea l e v e l ;  99 KIAS a t  10,000 feet .  
3. M ix tu res  - ADJUST f o r  a l t i t u d e  and power (See F igu re  5-27). 
4. Cowl Flaps - OPEN o r  as requ i red .  
5. A u x i l i a r y  Fuel Pumps - ON above 12,000 f e e t  a l t i t u d e  t o  min imize 

vapor format ion.  

:UISE 
1. Cru ise  Power - 2100 t o  2500 RPM and 15.0 t o  24.5 inches Hg. 
2. M ix tu res  - LEAN. Recheck if power, a l t i t u d e  o r  OAT changes. 
3. Cowl F laps - OPEN o r  as requ i red .  
4. P r o p e l l e r s  - SYNCHRONIZE manual ly.  
5. Quadrant F r i c t i o n  Lock - TIGHTEN secure ly  (Wi th  Synchrophaser 

I n s t a l l e d ) .  
6. If SK414-10 I s  Not I n s t a l l e d :  

a. P r o p e l l e r  Synchrophaser - SYNC (Opt iona l  System). L i g h t  should 
i l l u m i n a t e  con t i nuous l y .  

b. I n  Sn~ooth A i r  A f t e r  
P r o p e l l e r s  Are Synchronized - PHASE; Phasing Knob - ADJUST f o r  

des i red  phasing p o s i r i o n  
[Oo t i ona l  System). . , 

7. I f  SK414-10 I s  I n s t a l l e d :  
a. P r o p e l l e r  Synchrophaser - PHASE (Opt iona l  System): L i g h t  

should i l l u m i n a t e  cont inuous lv .  . .. - 

(1 )  Phasing Knob - ADJUST f o r  des i red  phasing posi t ion:  
8. A u x i l i a r y  Fuel Pumps - LOW when sw i t ch ing  tanks. 
9. Fuel Se lec to rs  - L e f t  Engine - LEFT MAIN (Feel  For Detent ) .  

R igh t  Engine - RIGHT MAIN (Feel  For De ten t ) .  
a. If o p t i o n a l  40-gal lon a u x i l i a r y  tanks a re  i n s t a l l e d ,  f u e l  

s e l e c t o r s  - MAIN TANKS f o r  60 minutes.  
b. If o p t i o n a l  63-ga l lon  a u x i l i a r y  tanks are i n s t a l l e d ,  f u e l  

se lec to rs  - MAIN TANKS f o r  90 minutes. 
c. Usable a u x i l i a r y  f u e l  q u a n t i t y  i s  based on l e v e l  f l i g h t .  
d. If wing l o c k e r  tanks a r e  i n s t a l l e d ,  fue l  se lec to rs  - MAIN TANKS 

or ,  a f t e r  wing l ocke r  tanks Are t r a n s f e r r e d  and main tank 
q u a n t i t y  i s  l e s s  than 180 pounds each - AUXILIARY TANKS. 

e. I f  wing l o c k e r  tanks a re  i n s t a l l e d ,  c ross feed - SELECT as 
requ i red  t o  ma in ta in  f ue l  balance a f t e r  wing l o c k e r  tank f u e l  
t r a n s f e r .  

1 November 1975 
Rev is ion  3  - 1 Jan 1978 



SECTION 4 
NORMAL PROCEDURES 

10. If oxygen use i s  desired, proceed as fo l l ows :  
a. Mask - Connect mask and hose assembly and p u t  mask on. 
b. Hose Coupling - Plug i n t o  oxygen o u t l e t  i n  the overhead con- 

sole. 
4 

c. Oxygen Flow I n d i c a t o r  - Check Flow. ( I n d i c a t o r  Toward Mask 
Ind ica tes  Proper Flow). 

d. Disconnect hose coupl ing when n o t  i n  use. 
11. Tr im Tabs - ADJUST. 

DESCENT 
I .  Power - AS REQUIRED t o  ma in ta in  engine temperatures i n  the  green. 
2. Cowl Flaps - AS REQUIRED. 

,P 3. P r o p e l l e r  Synchrophaser - AS REQUIRED (Optional System). 
4. Mix tures - ADJUST f o r  smooth operat ion w i t h  gradual enrichment as 

a l t i t u d e  i s  l o s t .  
5. A l t i m e t e r  - SET. 

1. Seat B e l t s  and Shoulder Harness - SECURE. 
2. Fuel Se lectors  - L e f t  Engine - LEFT MAIN (Feel For Detent) .  

R ight  Engine - RIGHT MAIN (Feel For  Detent) .  
3. A u x i l i a r y  Fuel Pumps - ON. 
4. A l t e r n a t e  A i r  Cont ro ls  - CHECK IN. 
5. Mix tures - AS REQUIRED f o r  f l i g h t  a l t i t u d e .  
6. P r o p e l l e r  Synchrophaser - OFF (Optional System). 
7. P rope l l e rs  - FULL FORWARD. 
8. Wing Flaps - DOWN 15O below 158 KIAS. 
9. Landing Gear - DOWN below 138 KIAS. 

10. Landing Gear P o s i t i o n  I n d i c a t o r  L igh ts  - Check dawn l i g h t s  ON; 
Unlocked L i g h t  - OFF. 

11. Wing Flaps - DOWN 350 below 138 KIAS. 
12. Minimum Mult i -Engine Approach Speed - 93 KIAS. 
13. A i r  Minimum Contro l  Speed - 80 KIAS. 

BALKED LANDING 
1. Increase enqine speed t o  2700 RPM and applv f u l l  t h r o t t l e  if . .  . 

necessary. 
2. Mix tures - AS REQUIRED. 
3. Balked Landing T r a n s i t i o n  Speed - 85 KIAS. 

/i-. 4. Landing Gear - RETRACT dur ing IFR go-around o r  s imulated IFR go- 
around. 

5. Reduce wing f l a p  s e t t i n g  t o  15O. 
6. Tr im a i rp lane  f o r  c l imb. 
7. Cowl Flaps - OPEN. 
8. Re t rac t  wing f l a p s  as soon as a l l  obstac les are c leared and a safe 

a l t i t u d e  and airspeed are obtained. 

AFTER LANDING 
1. A u x i l i a r y  Fuel Pumps - LOW dur ing land ing r o l l  
2. Cowl Flaps - OPEN. 
3. Wing Flaps - UP. 
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SECTION 4 
NORMAL PROCEDURES 

SHUTDOWN 
1. A u x i l i a r y  Fuel Pumps - OFF. 
2. Avionics Master Switch - OFF. 
3. A l l  Switches Except Battery, A l te rna to r  and Magneto Switches - OFF. 
4. Thro t t l es  - IDLE. 
4. Mixtures - IDLE CUT-OFF. - 
6. Magneto Switches - OFF, a f t e r  engines stop. 
7. Ba t te ry  and Al ternators - OFF. 
8. Parking Brake - SET. 
9. Control  Lock(s) - INSTALL. 
10. Fuel Selectors - OFF i f  a long per iod o f  i n a c t i v i t y  i s  an t i c ipa ted  

(Feel For Detent). 
11. Cabin Door - CLOSE. - 

1 November 1975 



SECTION 4 
NORMAL PROCEDURES 

AMPLIFIED NORMAL PROCEDURES 

PREFLIGHT INSPECTION - The Pre f l i gh t  Inspection, described i n  Figure 4-1, i s  recommended fo r  
the f i r s t  f l i g h t  o f  the day. Inspection procedures fo r  subsequent f l i g h t s  
are normally l im i t ed  t o  b r i e f  checks o f  the t a i l  surface hinges, fuel and 
o i l  quant i ty  and secur i t y  o f  fuel and o i l  f i l l e r  caps. I f  the airplane has 
been i n  extended storage, has had recent major maintenance o r  has been 
operated from marginal a i rpor ts ,  a more extensive ex te r io r  inspection i s  
reconunended. 

,"P* After major m,,intenance has been performed, the f l i g h t  and t r i m  tab 
contro ls  should t e  double-checked fo r  f ree  and correct  movement and secu- 
r i t y .  The secur i ty  o f  a l l  inspection p lates on the a i rp lane should be 
checked fol lowing per iodic inspections. Since avionics and heater mainte- 
nance requires the mechanic t o  work i n  the nose compartment, the nose cap 
i s  removed and the nose compartment door i s  opened f o r  access t o  equipment. 
Therefore, i t  i s  important a f t e r  such maintenance t o  double-check the 
secur i ty  of the nose cap and t h i s  door. If the ai rp lane has been waxed o r  

A polished, check the external s t a t i c  pressure source holes fo r  stoppage. 

I f  the a i rp lane has been exposed t o  much ground handling i n  a crowded 
hangar, i t  should be checked fo r  dents and scratches on wings, main tanks, 
fuselage and t a i l  surfaces, as wel l  as damage t o  navigation and landing 
l i g h t s ,  deice boots and avionics antenna. Outside storage f o r  long periods --. may resu l t  i n  water and obstruct ions i n  airspeed system l ines,  condensation 
i n  f ue l  tanks, and dust and d i r t  on the intake a i r  f i l t e r s  and engine 
cool ing f ins .  Outside storage i n  windy o r  gusty areas, o r  adjacent t o  
t ax i i ng  airplanes, c a l l s  for special a t ten t ion  t o  contro l  surface stops, 
hinges and brackets t o  detect presence of wind damage. 

- If the ai rp lane has been operated from muddy f i e l d s  o r  i n  snow o r  slush, 
check the main gear and nose gear wheel wel ls  fo r  obstruct ions and c l ean l i -  
ness. Operation from a gravel o r  cinder f i e l d  w i l l  requi re extra a t ten t ion  
t o  propel ler  t i p s  and abrasion on leading edges o f  the hor izonta l  t a i l .  
Stone damage t o  the outer s i x  inches of the propel ler  t i p s  can ser iously 
reduce the fat igue l i f e  of the blades. 

Airplanes t h a t  are operated from rough f ields, especia l ly  a t  high a l t i -  
tudes, are subjected t o  abnormal landing gear abuse. Check frequently a l l  

- components of the landing gear r e t r ac t i ng  mechanisms, shock s t ru ts ,  t i r e s  
and brakes. Undue landing and t a x i  loads w i l l  be subjected on the airplane 
st ructure when the shock s t r u t s  are insu f f i c ien t l y  extended. A completely 
collapsed (zero extension) shock s t r u t  could cause a malfunction i n  the 
landing gear re t rac t ion  system. 

To prevent loss of fue l  i n  f l i g h t ,  make sure main and aux i l i a r y  fuel  
tank f i l l e r  caps are t i g h t l y  sealed. The main fuel tank vents on the lower - surface of the main tanks should also be inspected f o r  obstructions, i c e  o r  
water, especia l ly  a f te r  operation i n  \old, wet weather. 
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The i n t e r i o r  i nspec t ion  w i l l  vary according t o  the planned f l i g h t  and 
the opt ional  equipment i n s t a l l e d .  P r i o r  t o  h i g h - a l t i t u d e  f l i g h t s ,  i t  i s  
important t o  check the cond i t i on  and quan t i t y  of oxygen face masks and hose 
assemblies. The oxygen supply system should be f u n c t i o n a l l y  checked t o  
insu re  t h a t  i t  i s  i n  working order.  The oxygen pressure gage should i n d i -  
cate between 300 and 1800 o r  1850 PSI depending upon the an t i c ipa ted  
requirements. - 

Sat is fac to ry  operat ion of the p i t o t  tube(s) ,  s t a l l  warning t ransmi t te r  
and op t iona l  wing locker  fuel tank vent  heat ing elements i s  determined by 
observing a discharge on the voltammeter when the p i t o t  heat switch i s  
turned ON. The effectiveness of these heat ing elements may be v e r i f i e d  by 
cau t ious ly  fee l i ng  the heat  of these devices wh i le  the switch i s  ON. 

F l i g h t s  a t  n i g h t  and i n  c o l d  weather i nvo lve  a careful  check o f  o ther  
spec i f i c  areas which w i l l  be discussed l a t e r  i n  t h i s  sect ion. - 

The p i l o t  i s  responsib le  t o  assure t h a t  the a i rp lane  
i s  loaded w i t h i n  the weight and C.G. l i m i t s .  

BEFORE ENGINE STARTING 
P r e f l i g h t  Inspect ion - COMPLETE. 
Contro l  Lock(s) - REMOVE. 
Seat, Seat Be l t s  and Shoulder Harness - 
Brakes - TEST and SET. 
Landing Gear Switch - DOWN. 
Emergency A l t e r n a t o r  F i e l d  Switch - OFF 
Emergency Av ion ics Power Switch - OFF. 
C i r c u i t  Breakers - IN. 
All  Swi tchpc  - OFF. . . . . . . . . - . . . . . . . . . 
Avion ics Master Switch - OFF. 
A u x i l i a r y  Fuel Pump Switches - OFF. 
Ba t te ry  and A l te rna to rs  - ON. 

ADJUST and SECURE. 

When us ing an externa l  power source, do n o t  t u r n  on 
the b a t t e r y  o r  a l t e r n a t o r  switches u n t i l  the exter -  
na l  power source i s  disconnected t o  avoid damage t o  
the a l te rna to rs  and/or a  weak ba t te ry  d ra in ing  o f f  
p a r t  of the current  being suppl ied by the externa l  
source. 

L i g h t i n g  Rheostats - AS REQUIRED. 
A l t ime te r  and Clock - SET. 
A l l  Warning L igh ts  - PRESS-TO-TEST. 
Landing Gear Pos i t i on  I n d i c a t o r  L igh ts  - Check green l i g h t s  
Cabin A i r  Controls - AS REQUIRED. 
Fuel Quan t i t y  - CHECK. 
T h r o t t l e s  - OPEN ONE INCH. 
Propel lers  - FULL FORWARD. 
Mixtures - FULL RICH. 
Cowl Flaps - LOCKED FULL OPEN. 
Fuel Selectors  - Le f t  Engine - LEFT MAIN (Feel For Detent).  

R ight  Engine - RIGHT MAIN (Feel For Detent) 
A l te rna te  A i r  Controls - IN. 
An t i -Co l l i s ion  L ights  - ON. 

ON. 
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310R SECTION 4 

MODEL NORMAL PROCEDURES 

ENGINES STARTING (Left Engine First Without External 
Power) 

1. P r o p e l l e r  - CLEAR. 
2. Magneto Switches - ON. 

A 3. Engine - START. 
a. S t a r t e r  But ton - PRESS. 
b. Pr imer Switch - L e f t  Engine - LEFT. 

R i g h t  Engine - RIGHT. 

/-N] 

I f  t h e  pr imer  i s  a c t i v a t e d  f o r  excessive per iods  of 
t ime  w i t h  t h e  engine i n o p e r a t i v e  on the ground o r  
d u r i n g  f l i g h t ,  damage lnay be i ncu r red  t o  t h e  engine 
and/or a i r p l a n e  due t o  f u e l  accumulat ion i n  t h e  
i n d u c t i o n  system. S i m i l a r  cond i t i ons  may develop 
when t h e  engine i s  shutdown w i t h  t h e  a u x i l i a r y  f u e l  
pump ON. 

Dur ing ve ry  h o t  weather, c a u t i o n  shou ld  be exe rc i se  
t o  prevent  overpr iming t h e  engine. 

Should f u e l  p r im ing  o r  a u x i l i a r y  f u e l  pump o p e r a t i o  
per iods  i n  excess o f  60 seconds occur,  t h e  engine 
man i fo ld  must be purged by  one o f  t h e  f o l l o w i n g  . ~ 

procedures : 
a. Wi th  a u x i l i a r y  fuel  pump OFF, a l l o w  m a n i f o l d  t o  

d r a i n  a t  l e a s t  5 minutes o r  u n t i l  f u e l  ceases I 
t o  f l o w  n o t  o f  t h e  d r a i n  under t h e  nace l l e .  I ~~-~ 

b. I f  circumstances do n o t  a l l o w  n a t u r a l d r a i n i n g  
per iods  recommended above, w i t h  t h e  a u x i l i a r y  
f u e l  ourno OFF. maanetos OFF. m i x t u r e  IDLE CUT- 1 
o i i  ahd i h S o t t l e  FULL 0p~~;turn engine w i t h  
s t a r t e r  o r  by  hand a  minimum of 15 r e v o l u t i o n s .  

4. A u x i l i a r y  Fuel Pump - LOW t o  purge vapor frcm fue l  system. 
5. T h r o t t l e  - 800 t o  1000 RPM. 
6. O i l  Pressure - 10 PSI minimum i n  30 seconds i n  normal weather, o r  

60 seconds i n  c o l d  weather. If no i n d i c a t i o n  
appears, shutdown engine and i n v e s t i g a t e .  

7. R i g h t  Engine - START. Repeat s teps 1 through 6. 
, -= 8. A l t e r n a t o r s  - CHECK. 

ENGINES STARTING (Left Engine First With External 
Power) 

1. k t t e r y  Switch - ON. 
2. A l t e r n a t o r  Switches - OFF. 
3. Ex terna l  Power Source - ATTACH. 

,P 

NOTE 

For canp le te  ex te rna l  power source opera t ion ,  r e f e r  
t o  Sect ion  7 .  

4. P r o p e l l e r  - CLEAR. 
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t o  Switches - ON. 

'If t h e  p r imer  i s  a c t i v a t e d  f o r  excessive per iods  o f  
t ime  w i t h  t h e  engine i n o p e r a t i v e  on t h e  ground o r  
d u r i n g  f l i g h t ,  damage may be i ncu r red  t o  t h e  eny ine 
and/or a i r p l a n e  due t o  f u e l  accumulat ion i n  the  
i n d u c t i o n  system. S i m i l a r  cond i t i ons  may develop 
when t h e  engine i s  shutdown w i t h  t h e  a u x i l i a r y  f u e l  
pump ON. 

Dur ing ve ry  h o t  weather, c a u t i o n  shou ld  be exerc ised 
t o  p reven t  overpr iminy  t h e  engine. I 
Should f u e l  p r im ing  o r  a u x i l i a r y  f u e l  pulnp o p e r a t i o n  
per iods  i n  excess o f  60 seconds occur,  t h e  eny ine 
m a n i f o l d  must be purged by  one o f  the  f o l l o w i n g  I 

Eedures: 
Wi th  a u x i l i a r y  fuel  pump OFF, a l l o w  m a n i f o l d  t o  
d r a i n  a t  l e a s t  5 minutes o r  u n t i l  fuel  ceases 
t o  f l o w  ou t  o f  t h e  d r a i n  under t h e  nace l l e .  
If circumstances do n o t  a l l ow  n a t u r a l  d r a i n i n g  
per iods  recmme~ided above, w i t h  t h e  a u x i l i a r y  
fuel pump OFF, magnetos OFF, m i x t u r e  IDLE 
CUT-OFF and t h r o t t l e  FULL OPEN. t u r n  engine ~ ~ 

w i t h  s t a r t e r  o r  by hand a  minimuin o f  15*revolu- 
t i o n s .  I 

A u x i l i a r y  Fuel Pump - LOW t o  purge vapor from f u e l  system. 
T h r o t t l e  - 800 t o  1000 RPM. 
O i l  Pressure - 10 PSI minimum i n  30 seconds i n  normal weather, o r  

60 seconds i n  c o l d  weather. If no i n d i c a t i o n  
appears, shutdown engine and i n v e s t i g a t e .  

R i g h t  Engine - START. Repeat s teps 4 th rough 9. 
Externa l  Power Source - REMOVE. 
A l t e r n a t o r  Switches - ON. 
A1 t e r n a t o r s  - CHECK. 

The l e f t  engine i s  no rma l l y  s t a r t e d  f i r s t  because t h e  cab le  frm t h e  
b a t t e r y  t o  t h i s  engine i s  much s h o r t e r  p e r m i t t i n g  more electrical power t o  
be de l i ve red  t o  t h e  s t a r t e r .  If b a t t e r y  i s  low, t h e  l e f t  eny ine should 
s t a r t  more r e a d i l y .  

When us ing  an ex te rna l  power source, i t  i s  recommended t o  s t a r t  t h e  
a i r p l a n e  w i t h  t h e  a l t e r n a t o r  switches OFF. 

* 

NOTE 

Release s t a r t e r  bu t ton  as soon as engine f i r e s  o r  
engine w i l l  n o t  acce le ra te  and f l ood ing  can r e s u l t .  

1 November 1975 
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The continuous flow fuel i n j e c t i o n  system w i l l  s t a r t  spraying fuel i n  
the engine intake por ts  as soon as the primer switch i s  actuated and the 
t h r o t t l e  and mixture contro ls  are opened. I f  the aux i l i a r y  pump i s  turned 
on accidenta l ly  wh i le  the engine i s  stopped w i th  the t h r o t t l e  open and the - mixture r i ch ,  l i q u i d  fuel w i l l  c o l l ec t  temporari ly i n  the cy l inder  in take 
ports. The quant i ty  of fue l  deposited w i l l  depend upon the amount o f  
t h r o t t l e  opening and the length o f  time the pump has been operating. If 
t h i s  happens, i t  i s  advisable t o  wa i t  a few minutes u n t i l  the fuel drains 
away, then tu rn  the p rope l le r  through 15 complete revolut ions. This i s  
done t o  prevent the p o s s i b i l i t y  of engine damage due t o  hydrostat ic  lock 
before s t a r t i n g  the engine. To avoid f looding, begin cranking the engine 
p r i o r  t o  priming the engine. 

I Caution should be exercised t o  prevent overpriming 
the engine i n  ho t  weather. I 

Engine mis-starts, characterized by weak i n te rm i t t en t  explosions f o l -  
"h lowed by black puffs of smoke from the exhaust, are the r e s u l t  of f looding 

o r  overpriming. This s i t ua t i on  i s  more apt  t o  develop i n  hot  weather, o r  
when the engines are hot. If i t  occurs, repeat the s ta r t i ng  procedure w i th  
the t h r o t t l e  approximately 112 open, the mixture i n  IDLE CUT-OFF and the 
primer switch OFF. As the engine f ires, move the mixture contro l  t o  FULL 
RICH and close the t h r o t t l e  t o  i d l e .  

""- 
I f  an engine i s  underprimed, as may occur i n  cold weather w i th  a cold 

engine, repeat the s ta r t i ng  procedure while holding the primer switch ON 
f o r  5 t o  10 seconds u n t i l  the engine f i r e s .  

I f  cranking longer than 30 seconds i s  required, allow starter-motor t o  
cool f i ve  minutes before cranking again since excessive heat may damage 
the armature windings. 

A f t e r  the engines are started, the  aux i l i a r y  fue l  pumps should be 
switched t o  LOW t o  provide fo r  improved purging and vapor c lear ing i n  the 
fue l  system. 

P- BEFORE TAXIING 
1. Wing Flaps - UP. 
2. Avionics Master Switch - ON. 
3. Avionics - SET. 
4. L ights - AS REQUIRED. 
5. Cabin Tem~erature - AS REOUIREO. 

a. If heating and defrost ing i s  required: 
( I )  Cabin A i r  Knobs - OPEN. 
(2 )  Defrost Knob - AS REQUIRED. 
(3)  Temperature Control Knob - OPEN. 
(4) Cabin Heat Switch - HEAT. 
(5) Heat Registers - AS REQUIRED. 
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b. If ven t i l a t i on  i s  required: 
(1) Cabin A i r  Knobs - OPEN. 
( 2 )  Cabin Heat Switch - FAN. 
(3) Heat Registers - AS REQUIRED. 

6. Brakes - RELEASE. Pushing i n  the parking brake knob releases the 
trapped brake f lu id,  al lowing the brakes t o  be released. 

V 

TAXIING 
1. Throt t les - AS REQUIRED. 
2. Brakes - CHECK. 
3. Rate Gyros - CHECK. 

When t ax i i ng  near bui ld ings o r  other s tat ionary objects, observe the 
minimum turn ing radius l i m i t s  as stated i n  Figure 7-10. No abnormal pre- 
cautions are required when t ax i i ng  i n  condit ions o f  h igh winds. k, 

At some time ear ly  i n  the t a x i  run, the brakes should be checked f o r  any 
unusual reaction, such as uneven braking. The operation o f  the  turn-and- 
bank i nd i ca to r  and d i rec t iona l  gyro should also be checked during tax i ing.  
When turn ing r i gh t ,  the turn-and-bank needle should de f l ec t  r i g h t  whi le the 
b a l l  goes l e f t  and d i rec t iona l  gyro heading increases i n  numerical value. 
I n  a l e f t  turn the converse i s  true. At  t h i s  time the a r t i f i c i a l  horizon 
should be up t o  speed and ind ica t ing  a leve l  a t t i tude .  

k.' 

Most o f  the engine warm-up should be done during tax i ing,  w i th  j u s t  
enough power t o  keep the airplane moving. Engine speed should not exceed 
1000 RPM while the o i l  i s  cold. 

Do not operate engines a t  high RPM when tax i ing  over gravel o r  loose 
material t ha t  may cause damage t o  the propel ler  blades. 

1 November 1975 
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BEFORE TAKEOFF 
1. Brakes - SET. 
2. Engine Runup: 

a. T h r o t t l e s  - 1700 RPM. 
b. A l te rna to rs  CHECK. 
c. Vacuum System - CHECK 4.75 t o  5.25 inches Hg. 
d. Magnetos - CHECK 150 RPM maximum drop w i t h  a  maximum di f feren-  

t i a l  of 50 RPM. 
e. P rope l le rs  - CHECK fea ther ing  t o  1200 RPM; r e t u r n  t o  h igh  RPM 

( F u l l  Forward Pos i t i on ) .  
f. Engine ~ns t ruments  - CHECK green arc. 
g. T h r o t t l e s  - 1000 RPM. 

,I- NOTE I 

I It i s  impor tant  t h a t  the engine o i l  temperature be 
w i t h i n  the normal operat ing range p r i o r  t o  applying 
takeoff power. I 

F l i g h t  Controls - CHECK, free and correct .  
Tr im Tabs - SET e levator ,  a i l e r o n  and rudder tabs i n  the TAKEOFF 

range. 
- LOCKED FULL OPEN. Cowl Flaps 

A l te rna te  A i r  Controls - IN.  
Fuel Selectors - RECHECK - L e f t  Engine - LEFT MAIN (Feel For 

Detent). 
R ight  Engine - RIGHT MAIN (Feel For 
Detent).  

Wino F l a n c  - LIP. ..> . .- 
b i n  DO& and window - CLOSE and LOCKED. 

t y  - CHECK. 
ruments and Avionics - SET. 

.. . 
Ca 
Fuel Quant i  
F l i g h t  I n s t  
L igh ts  - AS REQUIRED. 
A u x i l i a r y  Fuel Pumps - ON. 
Seat Be l t s  and Shoulder Harness - SECURE. 
Brakes - RELEASE. Push i n  park ing brake con t ro l .  

F u l l  t h r o t t l e  checks on the ground are n o t  recomnended unless there i s  
good reason t o  suspect t h a t  the  engines are n o t  operat ing properly.  Do n o t  
runup the engines over loose gravel  o r  c inders because of poss ib le  stone 

,A damage o r  abrasion t o  the p rope l le r  t i p s .  

I f  the i g n i t i o n  system produces an engine speed drop i n  excess o f  150 
RPM, o r  if the  drop i n  RPM between the l e f t  and r i g h t  magneto d i f f e r s  by 
more than 50 RPM, cont inue warm-up a minute o r  two longer before rechecking 
the  system. If there i s  doubt concerning operat ion of the i g n i t i o n  system, 
checks a t  h igher  engine speed w i l l  usua l l y  confirm if a def ic iency ex is ts .  
I n  general, a  drop i n  excess of 150 RPM i s  n o t  considered acceptable. 

,a 

A careful  check should be made of the vacuum system. The minimum and 
maximum al lowable suct ions are 4.75 and 5.25 inches Hg., respect ive ly ,  on 
the instrument. Good a1 te rna to r  condi t i o n  i s  a l so  important f o r  instrument 
f l i g h t  s ince s a t i s f a c t o r y  operat ion of a l l  av ion ics equipment and e l e c t r i -  
c a l  instruments i s  essent ia l .  The a l te rna to rs  are checked dur ing engine 
runup (1700 RPM) by pos i t i on ing  the se lec to r  switch i n  the L ALT and R ALT 
p o s i t i o n  and observing the charging r a t e  on the v o l t a m e t e r .  

1 November 1975 
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A simple l a s t  minute recheck o f  important items should inc lude a quick 
glance t o  see if a l l  switches are ON, the mixture and p rope l le r  con t ro ls  
are forward, a l l  f l i g h t  con t ro ls  have free and cor rec t  movement and the 
fuel se lectors  are proper ly  posit ioned. 

A mental review of a l l  s ingle-engine speeds, procedures and f i e l d  length 
requirements should be made p r i o r  t o  takeof f .  -' 

TAKEOFF 
NORMAL TAKEOFF 

1. Power - FULL THROTTLE and 2700 RPM. 

Apply f u l l  t h r o t t l e  smoothly t o  avoid p rope l le r  
surging. I 

2 .  Mixtures - LEAN for  f i e l d  e leva t ion  (See Figure 5-27) 
3. A i r  Minimum Control  Speed - 80 KIAS. 
4. E levator  Control  - Raise nosewheel a t  83 KIAS. 
5. L i f t - O f f  - 92 KIAS. 

M A X I M U M  PERFORMANCE TAKEOFF 

1. Wing Flaps - DOWN 15". 
2. Brakes - SET. 
3. Power - FULL THROTTLE. 

I Apply f u l l  t h r o t t l e  smoothly t o  avoid p rope l le r  
surqinq. I 

4. Mixtures - LEAN for  f i e l d  e leva t ion  (See Figure 5-27). 
5. Brakes - RELEASE. 
6. Power - CHECK 2700 RPM. 

r NOTE I 

Leaning during the takeo f f  r o l l  a t  low a l t i t u d e s  i s  
normally no t  necessary for  smooth engine operation; 
however, fuel flows should be adjusted t o  match 
f i e l d  e levat ion t o  obta in maximum ai rp lane perfor- 
mance. 

7. Elevator Control  - Raise nosewheel a t  70 KIAS. 
8. A i r  Minimum Control  Speed - 80 KIAS. 
9. L i f t - O f f  - 82 KIAS. Hold speed u n t i l  a l l  obstacles are cleared. 
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Since the use of f u l l  t h r o t t l e  i s  no t  recommended i n  the s t a t i c  runup, 
c lose ly  observe full-power engine operation ea r l y  i n  the takeoff run. 
Signs of rough engine operation, unequal power between engines, o r  sluggish 
engine accelerat ion are good cause f o r  discontinuing the takeoff.  I f  t h i s  
occurs, make a thorough f u l l  t h r o t t l e  s t a t i c  runup before another takeoff - i s  attempted. 

For maximum perfordance takeoff, the engines should be run up t o  f u l l  
power before brake release. For maximum engine power, the mixture should 
be adjusted during the i n i t i a l  accelerat ion t o  the recommended fuel f low 
f o r  the f i e l d  elevation. The engine accelerat ion i s  increased s i g n i f i -  
cant ly  wi th fue l  leaning above 3000 feet. This procedure always should be 
employed for f i e l d  elevations greater than 5000 feet above sea leve l .  ,-. Refer t o  the P i l o t ' s  Checkl ist o r  Figure 5-27 fo r  recommended f ue l  flows. 

F u l l  t h r o t t l e  operation i s  recommended on takeoff since i t  i s  important 
t ha t  a speed we l l  above a i r  mintmum contro l  speed (80 KIAS) be obtained as 
rap id l y  as possible. I t  i s  desirable t o  accelerate the a i rp lane t o  92 KIAS 
(recommended safe single-engine speed) before l i f t - o f f  f o r  addi t ional  
safety i n  case of an engine fa i lu re .  This safety may have t o  be compro- 
mised s l i g h t l y  where short  and rough f i e l d s  p roh ib i t  such high speed before 

T- takeoff.  

For crosswind takeoffs, addi t ional  power mw be car r ied  on the upwind 
engine u n t i l  the rudder becomes effect ive. The a i rp lane i s  accelerated t o  
a s l i g h t l y  higher than normal takeoff speed, and then i s  pu l led  off 
abruptly t o  prevent possible s e t t l i n g  back t o  the runway wh i le  d r i f t i ng .  

, When c lear  of the ground, a coordinated tu rn  i s  m d e  i n t o  the wind t o  
cor rec t  fo r  d r i f t .  

A takeof f  w i t h  one main tank f u l l  and the opposite tank empty creates a 
l a t e r a l  unbalance. This i s  no t  recomended since gusty a i r  o r  premature 
l i f t - o f f  could create a serious contro l  problem. 

'- A f t e r  takeoff, i t  i s  important t o  maintain the recommended safe single- 
engine climb speed (92 KIAS) t o  50 feet .  As the a i rp lane accelerates s t i l l  
f u r t he r  t o  a l l  engines best rate-of-cl imb speed (107 KIAS), i t  i s  good 
pract ice t o  climb rap id l y  t o  an a l t i t u d e  a t  which the a i rp lane i s  capable 
o f  c i r c l i n g  the f i e l d  on one engine. 

AFTER TAKEOFF 
-. 1. Brakes - APPLY momentarily. 

2. Landing Gear - RETRACT. Check red l i g h t  OFF. 
3. Wing Flaps - UP a f t e r  obstacles are cleared i f  maximum performance 

t a k e o f f  - - . . - - . . . 
4. Climb Speed - 107 KIAS ( A l l  Engines Best Rate-Of-Climb Speed). 
5. Aux i l ia ry  Fuel Pumps - AS REQUIRED. I 

To establ ish climb configuration, r e t r ac t  the landing gear, adjust  power - for  climb, aux i l i a r y  fuel pumps as requried t o  prevent fue l  f low f l uc tu -  
ations, and adjust  the mixtures f o r  the selected power set t ing.  I 

Before re t rac t ing  the landing gear, apply the brakes momentarily t o  stop 
the ro ta t i on  o f  the main wheels. Centr i fugal force caused by the rap id ly  
ro ta t ing  wheels expands the diameter of the t i r es ,  and if i c e  o r  mud has 
accumulated i n  the wheel wel ls ,  the ro ta t i ng  wheels may rub as they enter. 

1 November 1975 
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On long  runways, the landing gear should be r e t r a c t e d  a t  the  ,point over 
the runway where a wheels-down forced landing on t h a t  runway would become 
imprac t i ca l .  However, on s h o r t  runways i t  may be preferab le t o  r e t r a c t  the 
landing gear a f t e r  the  a i rp lane  i s  s a f e l y  airborne. 

Power reduct ion w i l l  vary  according t o  the requirements o f  the t r a f f i c  
pa t te rn  o r  surrounding te r ra in ,  weight, f i e l d  e levat ion,  temperature, b~ 

environmental considerat ions and engine condi t ion.  However, a normal a f t e r  
takeoff power s e t t i n g  i s  2500 RPM and 24.5 inches Hg. mani fo ld  pressure. 

CLlMB 
CRUISE CLIMB 

1. Power - 2500 RPM and 24.5 inches Hg. 
2. Airspeed - 115 t o  130 KIAS. 
3. Mixtures - ADJUST t o  cl imb f u e l  flow (See F igure 5-27). w 
4. Cowl Flaps - OPEN o r  as required. 
5. A u x i l i a r y  Fuel Pumps - ON above 12,000 feet  a l t i t u d e  t o  minimize 

vapor formation. 

..-. L 

During very h o t  weather, if there i s  an i n d i c a t i o n  
of vapor i n  the fue l  system ( f l u c t u a t i n g  fuel f l ow)  
o r  anytime when c l imbing above 12,000 feet, t u r n  
the a u x i l i a r y  f u e l  pumps ON u n t i l  c r u i s i n g  a l t i t u d e  
has been obtained and the system i s  purged (usua l l y  
5 t o  15 minutes a f t e r  es tab l i sh ina  c r u i s i n a  f l i a h t l  

6. P rope i le r  - SYNCHRONIZE manually. hv 
7. Quadrant F r i c t i o n  Lock - TIGHTEN securely (With Synchrophaser 

I n s t a l l e d ) .  
8. If SK414-10 I s  Not I n s t a l l e d :  

a. P rope l le r  Synchrophaser - SYNC (Optional System). L i g h t  should 
i l l u m i n a t e  cont inuously. 

9. I f  SK414-10 I s  I n s t a l l e d :  
a. P rope l le r  Synchrophaser - PHASE (Optional System). L i g h t  'arl 

should i l l u m i n a t e  cont inuously. 
(1) Phasing Knob - ADJUST f o r  des i red phasing pos i t i on .  

M A X I M U M  CLIMB 
Power - FULL THROTTLE and 2700 RPM. 
Airspeed - 107 KIAS a t  sea leve:; 99 KIAS a t  10,000 feet.  
Mixtures - ADJUST fo r  a l t i t u d e  and power (See Figure 5-27). 
Cowl Flaps - OPEN as required. 
A u x i l i a r y  Fuel Pumps - ON above 12,000 feet  a l t i t u d e  t o  minimize 

vapor formation. 
,.".b 

During very h o t  weather, if there i s  an i n d i c a t i o n  
of vapor i n  the fuel system ( f l uc tua t ing  fuel f low) 
o r  anytime when cl imbing above 12,000 feet ,  t u r n  
the a u x i l i a r y  fuel pumps ON u n t i l  c ru i s ing  a l t i t u d e  
has been obtained and the system i s  purged (usua l l y  
5 t o  15 minutes a f t e r  es tab l i sh ing  c r u i s i n g  f l i g h t ) .  
I t  i s  recommended t h a t  the mix ture remain a t  the 
c l imb mix ture s e t t i n g  f o r  approximately 5 minutes 
a f t e r  es tab l i sh ing  c r u i s i n g  f l i g h t  before leaning 
i+ i n i t i a t e d  
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NORMAL PROCEDURES 

save t ime and fuel f o r  the overa l l  t r i p ,  i t  i s  recornended t h a t  the 
normal c r u i s i n g  cl imb be conducted a t  115 t o  130 KIAS, using approximately 
75% power (2500 RPM and 24.5 inches Hg. manifold pressure). 

Cruising climbs and maximm climbs should be conducted a t  the recom- - mended f u e l  f lows shown i n  the P i l o t ' s  Checkl is t  and Figure 5-27. 

If i t  i s  necessary t o  cl imb r a p i d l y  t o  c l e a r  mountains o r  reach favora- 
b l e  winds a t  h igh a l t i t u d e s ,  the best  ra te-of -c l imb speed should be used 
w i t h  maximum power. This  speed var ies from 107 KIAS a t  sea l e v e l  t o  99 
KIAS a t  10,000 fee t .  During maximum performance climbs, the mixture should 
be leaned t o  the recommended fuel f low. It i s  recommended t h a t  the a u x i l -  
i a r y  fuel pumps be on a t  a l t i t u d e s  above 12,000 f e e t  f o r  the durat ion of 
the cl imb and approximately 5 t o  15 minutes a f t e r  es tab l i sh ing  c r u i s i n g  

*iU f l i g h t .  It i s  a lso recomnended t h a t  the mixture remain a t  the cl imb mix- 
tu re  s e t t i n g  f o r  approximately 5 minutes a f t e r  es tab l i sh ing  c r u i s i n g  f l i g h t  
before leaning i s  i n i t i a t e d .  These procedures w i l l  e l im ina te  fuel vapori-  
za t ion  problems l i k e l y  t o  occur from r a p i d  a l t i t u d e  changes. 

If an obstruct ion ahead requi res a steep c l imb angle, the a i rp lane  
should be f lown a t  the  a l l  engines best angle-of-climb speed w i t h  f laps up 
and maximum power. This  speed var ies from 85 KIAS a t  s e p l e v e l  t o  89 

, KIAS a t  15,000 feet. 
During c ru ise  climbs, pos i t i on ing  the p rope l le r  synchr'ophaser t o  SYNC 

( i f  SK414-10 i s  not  i n s t a l l e d )  o r  PHASE ( i f  SK414-10 i s  i n s t a l l e d )  w i l l  1 
el iminate the unpleasant audio beat accompanying unsynchronized operat ion. 
The p rope l le r  synchrophaser can a lso provide a s i g n i f i c a n t  reduct ion i n  
cabin v ib ra t ion .  

.9 
With the p rope l le rs  s l i g h t l y  out  of synchronizat ion so t h a t  an audio 

beat i s  obtained approximately once each 5 seconds, i t  should be noted t h a t  
the v i b r a t i o n  l e v e l  of the cabin and instrument panel w i l l  increase and 
decrease a t  .a r a t e  of approximately once each 20 seconds. If SK414-10 i s  
not  i n s t a l l e d ,  optimum Operation w i l l  be obtained by manually synchronizing 

-1-4 
the propel lers  and pOSit i0ning the synchrophaser t o  SYNC dur ing the per iod  
of minimum v ib ra t ion .  If SK414-10 i s  i n s t a l l e d ,  optimum operat ion w i l l  be 
obtained by manually synchronizing the p rope l le rs  and p o s i t i o n i n g  the  
synchrophaser t o  PHASE. Best p rope l le r  synchronizing i s  obtained by making 
the f i n a l  adjustment of the  p rope l le r  con t ro ls  i n  a DECREASE RPM d i r e c t i o n .  
For best operation, securely t i g h t e n  the quadrant f r i c t i o n  lock t o  prevent 
the slaved p rope l le r  con t ro l  from creeping. 

I 
IS- 

CRUISE 
1. Cruise Power - 2100 t o  2500 RPM and 15.0 t o  24.5 inches Hg. 
2. Mixtures - LEAN f o r  desired c ru ise  fuel flow as determined from 

your power computer. Recheck mixtures i f  power, a l t i -  
tude o r  OAT changes. 

3. Cowl Flaps - OPEN o r  as required. 
4. Propel lers  - SYNCHRONIZE manually. 
5. Quadrant F r i c t i o n  Lock - TIGHTEN securely (With Synchrophaser I 

I n s t a l l e d ) .  
6. If SK414-10 I s  Not Ins ta l led :  

a. Propel ler  Synchrophaser - SYNC (Optional System). L i g h t  should 
i l l u m i n a t e  cont inuously. 

b. I n  Smooth A i r  Af ter  
Propel lers Are Synchronized - PHASE; Phasing Knob - ADJUST f o r  1 

desired phasing p o s i t i o n  
(Optional System). I 
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7. I f SK414-10 I s  I n s t a l l e d :  
a. P r o p e l l e r  Synchrophaser - PHASING (Opt jona l  System). L i g h t  

shou ld  i l l u m i n a t e  cont lnuous l~y .  
(1 )  Phasing Knob - ADJUST f o r  des i red  phasing posi t ion-.  

8. A u x i l i a r y  Fuel Pumps: 
a. Main Tanks - OFF o r  LOW i f  requ i red.  
b. Swi tch ing Tanks - LOW. - 
c. A u x i l i a r y  Tanks - OFF. 
d. Crossfeedino - LOW. - 

9 .  Fuel Se lec tors  I  eft Engine - LEFT MAIN (Feel For  Detent ) .  
R i g h t  Engine - RIGHT MAIN (Feel  For  Detent) .  

a. I f  o p t i o n a l  40-ga l lon  a u x i l i a r y  tanks a re  i n s t a l l e d ,  fuel  
s e l e c t o r s  - MAIN TANKS f o r  60 minutes. 

b. If o p t i o n a l  63-ga l lon  a u x i l i a r y  tanks a re  i n s t a l l e d ,  fuel  
s e l e c t o r s  - MAIN TANKS f o r  90 minutes. k-, 

c. Usable a u x i l i a r y  fuel  q u a n t i t y  i s  based on l e v e l  f l i g h t .  
d. I f  wing l o c k e r  tanks  a re  i n s t a l l e d ,  fuel s e l e c t o r s  - MAIN TANKS 

o r ,  a f t e r  wing l o c k e r  tanks a re  t r ans fe r red  and main tank  
q u a n t i t y  i s  l e s s  than 180 pounds each - AUXILIARY TANKS. 

1- NOTE I 

* T u r n  a u x i l i a r y  fue l  pumps t o  LOW and m ix tu res  t o  
FULL RICH when sw i t ch ing  tanks.  
The a u x i l i a r y  f u e l  tanks a r e  t o  be used i n  c r u i s e  
f l i g h t  on ly .  

e. If wing l o c k e r  tanks  a r e  i n s t a l l e d ,  c ross feed - SELECT as 
r e q u i r e d  t o  ma in ta in  fuel  balance a f t e r  wing l o c k e r  tank  fue l  -, 
t r a n s f e r .  

10. If oxygen use i s  des i red,  proceed as f o l l o w s :  
a. Mask - Connect mask and hose assembly and pu t  [mask on. 

Penn i t  no smoking when us ing  oxygen. O i l ,  grease, 
soap, l i p s t i c k ,  l i p  balm, and o the r  f a t t y  m a t e r i a l s  
c o n s t i t u t e  a  ser ious  f i r e  hazard when i n  con tac t  
w i t h  oxygen. Be sure hands and c l o t h i n g  a r e  o i l -  

b. Hose Coupl ing - Plug i n t o  oxygen o u t l e t  i n  t h e  overhead con- 
so le .  t, 

c .  Oxygen Flow I n d i c a t o r  - Check Flow. ( I n d i c a t o r  Toward Mask 
Ind i ca tes  Proper Flow). 

d .  Disconnect hose coup l i ng  when n o t  i n  use. 
11. Tr im Tabs - ADJUST. 

Nonnal c r u i s i n g  requ i res  between 50% and 70% power. The man i fo ld  pres- 
sure and RPM s e t t i n g s  requ i red  t o  ob ta in  these powers a t  var ious  a l t i t u d e s  
and ou ts ide  a i r  temperatures can be determined w i t h  y o u r  power computer. A 

-, 

maximum c r u i s i n g  power o f  approx imate ly  75% (24.5 inches Hg. manifold 
pressure  and 2500 RPM) may be used if desi red.  .Var ious percent  powers can 
be obta ined w i t h  a  number o f  combinat ions o f  mani fo ld  pressures, engine 
speeds, a l t i t u d e s  and ou ts ide  a i r  temperatures. However, a t  f u l l  t h r o t t l e  
and constant  eng ine speed, a s p e c i f i c  power can be obta ined a t  on l y  one 
a l t i t u d e  f o r  each g iven a i r  temperature.  For a  y i v e n  t h r o t t l e  s e t t i n g ,  

1 November 1975 
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s e l e c t  t h e  l owes t  eny ine speed i n  t h e  green a r c  range t h a t  w i l l  g i v e  smooth 
engine ope ra t i on  w i thod t  evidence o f  l abo r i ng .  

The use o f  lower  power s e t t i n g s  and t h e  s e l e c t i o n  of c r u i s e  a l t i t u d e  on 
t h e  bas is  o f  t h e  inost f a v o r a b l e  wind c o n d i t i o n s  a r e  s i g n i f i c a n t  f a c t o r s  - t h a t  shou ld  be considered on every t r i p  t o  reduce f u e l  consumption. Addi- 
t i o n a l  range can be achieved when ope ra t i ng  a t  s e l e c t  power combinat ions,  
see F i g u r e  5-21, b y  l ean ing  t o  peak exhaust gas temperature (EGT) f o r  Bes t  
Economy !mixture. Tinis s e t t i n g  r e s u l t s  i n  an a i rspeed l o s s  o f  4 KTAS and 
range i nc rease  o f  8% compared t o  t h e  Recommended Lean mix ture .  Do n o t  l e a n  
t o  t h e  e x t e n t  t h a t  engine roughness o r  excessive speed l o s s  occurs. 

-4 
.----------[xEii5iq 

Operat ion  a t  Bes t  Econmy m i x t u r e  i s  n o t  recommended 
u n t i l  o i l  consumption s t a b i l i z e s  o r  d u r i n g  t h e  f i r s t  
50  hours of opera t ion .  The purpose of t h i s  i n t e r v a l  
of ope ra t i on  a t  h i g h e r  power l e v e l s  (65% t o  75% 
power) i s  t o  i n s u r e  proper  sea t i ng  of t h e  r i n g s  and 
i s  a p p l i c a b l e  t o  new engines, and engines i n  s e r v i c e  
f o l l o w i n g  c y l i n d e r  replacement o r  t o p  overhaul  of 
one o r  Inore c y l i n d e r s .  

rq 

When l ean ing ,  accompl ish t h e  procedure as p r e c i s e l y  as poss ib le .  A  
l i t t l e  e x t r a  e f f o r t  i n  s e t t i n g  t h e  ~ n i x t u r e s  w i l l  y i e l d  s i g n i f i c a n t  d i v i -  
dends. 

For  normal c r u i s e  cond i t i ons ,  y o u r  power computer shou ld  be u t i l i z e d  t o  
A s e t  t h e  fuel  f lows. The power computer i s  based on t r u e  OAT; which i s  

obta ined by  s u b t r a c t i n g  t h e  ram r i s e  f r an  t h e  i n d i c a t e d  OAT. The power can- 
pu te r  i s  marked w i t h  two f u e l  f low scales.  These scales a r e  prov ided t o  i n -  
su re  t h a t  you can o b t a i n  t h e  maximum performance and u t i l i z a t i o n  f r a n  y o u r  
a i r p l a n e .  The i n n e r  fuel  f l o w  sca le  (marked Recommended Lean) shou ld  be 
u t i l i z e d  f o r  a l l  normal c r u i s e  performance. Data shown i n  Sec t i on  5  a r e  - based on Recunmended Lean (mixture. The o u t e r  fuel  f low sca le  (marked Bes t  
Power) w i l l  p rov ide  maximum speed f o r  a  g i ven  power s e t t i n g .  The speed w i l l  
be approx imate ly  one knot  g r e a t e r  than t h e  speed w i t h  Recanmended Lean 
m ix tu re .  I 

The i n t e r n a l  cowl f l aps  shou ld  no rma l l y  be locked and l e f t  i n  t h e  FULL 
OPEN p o s i t i o n  f o r  a l l  f l i g h t  and ground operat ions,  p a r t i c u l a r l y  on stand- 
a r d  o r  above standard temperatures. Dur ing  below standard temperatures, 
the  cowl f l a p s  should be ad jus ted t o  modulate t h e  c y l i n d e r  head tempera- 

+ t u r e s  w i t h i n  t h e  normal ope ra t i ng  range (green a rc ) .  Cowl f l a p  p o s i t i o n  
has no e f f e c t  on c r u i s e  o r  c l imb  performance. 

If SK414-10 i s  n o t  i n s t a l l e d ,  b e s t  p r o p e l l e r  synchron iz ing  i s  obta ined 
by  making t h e  f i n a l  adjustment o f  t h e  p r o p e l l e r  c o n t r o l s  i n  a  DECREASE RPM 
d i r e c t i o n .  Manual ly synchronize t h e  p r o p e l l e r s  as c l o s e l y  as poss ib le  and 
t i g h t e n  t h e  quadrant f r i c t i o n  l ock  securely.  Dur ing t h e  pe r i od  of minimum 
v i b r a t i o n ,  p o s i t i o n  t h e  synchrophaser t o  SYNC. A f t e r  p r o p e l l e r  synchro- 
n i z i n g  has occur red (approx imate ly  3 seconds a f t e r  s e l e c t i n g  t h e  SYNC 
p o s i t i o n )  s e l e c t  t h e  PHASE p o s i t i o n  f o r  increased s e n s i t i v i t y .  The phasing 
knob should then be ad jus ted u n t i l  t h e  des i red sound and v i b r a t i o n  charac- 
t e r i s t i c s  a re  obtained. Th is  s e t t i n g  w i l l  vary  frm f l i g h t  t o  f l i g h t .  
Dur ing  opera t ion  i n  any atmospheric turbulence, i t  i s  probable t h a t  g r e a t e r  
o r  m r e  r a p i d  phasing changes w i l l  be requ i red  than a r e  poss ib le  w i t h  t h e  
PHASE pos i t i on .  Under such cond i t i ons ,  opera t ion  i n  t h e  SYNC p o s i t i o n  w i l l  
p rov ide the most s a t i s f a c t o r y  opera t ion .  On long c r u i s e  f l i g h t s ,  where t h e  
s laved governor can even tua l l y  operate near e i t h e r  end of i t s  ope ra t i ng  
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range, i t  may be necessary t o  p e r i o d i c a l l y  s e l e c t  t h e  OFF p o s i t i o n ,  r e s e t  
t h e  p r o p e l l e r  c o n t r o l s  and re-engage t h e  synchrophaser. 

If SK414-10 i s  i n s t a l l e d ,  b e s t  p r o p e l l e r  synchrophasing i s  obta ined by 
~nak ing t h e  f i n a l  adjustment of t h e  p r o p e l l e r  c o n t r o l s  i n  a  DECREASE RPM 
d i r e c t i o n .  Manual ly synchronize t h e  p r o p e l l e r s  as c l o s e l y  as poss ib le  and 
t i g h t e n  t h e  quadrant f r i c t i o n  l ock  secure ly .  P o s i t i o n  t h e  synchrophaser 
sw i t ch  t o  PHASE. The phasing knob shou ld  then be ad jus ted u n t i l  t h e  de- 
s i r e d  sound and v i b r a t i o n  c h a r a c t e r i s t i c s  a r e  obtained. Th is  s e t t i n g  w i l l  
va ry  from f l i g h t  t o  f l i g h t .  If non-synchronized ope ra t i on  occurs d u r i n g  
long c r u i s e  f l i g h t s ,  manual ly re-synchron ize  t h e  p r o p e l l e r  c o n t r o l s  as 
c l o s e l y  as poss ib le  and synchronized o p e r a t i o n  shou ld  reoccur.  Securely 
t i g h t e n  t h e  quadrant f r i c t i o n  l ock ,  then a d j u s t  t h e  phasing knob as des i red.  

If a u x i l i a r y  fuel  tanks a r e  t o  be used, s e l e c t  main f u e l  f o r  60 minutes  
of f l i g h t  ( w i t h  40-ga l lon  a u x i l i a r y  t anks )  o r  90 minutes o f  f l i y h t  ( w i t h  ,, 63-ga l lon  a u x i l i a r y  t anks ) .  Th i s  i s  necessary t o  p rov ide  space i n  t h e  #main 
tanks  f o r  vapor and fuel r e tu rned  frm t h e  eng ine-dr iven fuel  pumps when 
ope ra t i ng  on a u x i l i a r y  fue l .  If s u f f i c i e n t  space i s  n o t  a v a i l a b l e  i n  t h e  
main tanks  f o r  t h i s  d i v e r t e d  fue l ,  t h e  tanks  can ove r f l ow  through t h e  over-  
board f u e l  vents .  A f t e r  t h i s  pe r i od  of t ime (60 o r  90 minutes) ,  s e t  mix-  
t u res  t o  FULL RICH, a u x i l i a r y  f u e l  boost pumps t o  LOY, s e l e c t  the  a u x i l i a r y  
fuel  tank  p o s i t i o n  on t h e  fuel  se lec to rs  and feel  f o r  de ten t .  The engines 
w i l l  now operate on t h e  a u x i l i a r y  t ank  fue l ;  t h e  fuel  q u a n t i t y  i n d i c a t o r  
w i l l  a u t o m a t i c a l l y  re ference t h e  a u x i l i a r y  fuel  tanks. Lean t h e  mix tures  - 
as requ i red.  

Since p a r t  of the  fuel  from t h e  a u x i l i d r y  tanks  i s  d i v e r t e d  back t o  t h e  
main tanks  i ns tead  of being consumed by t h e  engines, t h e  a u x i l i a r y  tanks  
w i l l  r u n  d r y  sooner than may be a n t i c i p a t e d ;  however, t h e  main tank  endur- 
ance w i l l  be increased by t h e  re tu rned  fue l .  The t o t a l  usab le  f u e l  supply - 
i s  a v a i l a b l e  d u r i n g  c r u i s i n g  f l i g h t  only.  An engine f a i l u r e  o r  enyine- 
d r i v e n  pump f a i l u r e  r e s u l t s  i n  the  a u x i l i a r y  fuel  on t h e  s i d e  o f  the  f a i l -  
u r e  be ing unusable. Operat ion  on t h e  a u x i l i a r y  f u e l  tanks near t h e  ground 
(below 1000 f e e t  AGL) i s  n o t  recommended. 

A f t e r  consuming t h e  a u x i l i a r y  tank  fuel ,  s e t  m ix tu res  t o  FULL RICH, 
a u x i l i a r y  f u e l  boost pumps t o  LOW, s e l e c t  the  main t ank  p o s i t i o n  on t h e  tu 
fuel  s e l e c t o r s  and f e e l  f o r  de ten t .  A f t e r  t r a n s i t i o n i n g  back t o  t h e  main 
tanks, lean t h e  m ix tu res  as r e q u i r e d  and p o s i t i o n  a u x i l i a r y  f u e l  pump 
swi tches t o  OFF. 

If wing l o c k e r  fuel  i s  t o  be used, use t h e  main tank  f u e l  u n t i l  180 
pounds o r  l e s s  remains i n  t h e  main t ank (s )  which w i l l  r ece i ve  t h e  wing 
l o c k e r  f u e l ;  t h i s  w i l l  p revent  over f lowing of t h e  main t a n k ( s )  when t rans-  
f e r r i n g  t h e  wing l o c k e r  f ue l .  

h, 
There a r e  no separa te  f u e l  s e i e c t o r  c o n t r o l s  f o r  t h e  wing l o c k e r  fuel  

tanks.  The wing l o c k e r  fuel  i s  pu~nped d i r e c t l y  i n t o  t h e  main tanks  w i t h  a  
fuel  t r a n s f e r  pump. I n d i c a t o r  l i g h t s  a re  i l l u m i n a t e d  by pressure swi tches 
t o  i n d i c a t e  f u e l  has been t rans fe r red .  Fuel should be cross-fed as r e q u i r -  
ed t o  (maintain fuel balance a f t e r  wing l o c k e r  f u e l  has been t r a n s f e r r e d .  

INoTEI 
Wing l o c k e r  t r a n s f e r  pump switches prov ided on t h e  .-= 

ins t rument  panel ,  energ ize  t h e  wing l o c k e r  fuel 
t r a n s f e r  pumps f o r  t r a n s f e r r i n g  f u e l .  These 
switches should be turned ON o n l y  t o  t r a n s f e r  fue l  
and turned OFF when t h e  i n d i c a t o r  l i g h t s  come on 

1 November 1975 
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NORMAL PROCEDURES 

For f l i g h t  i n  an i c i n g  environment, r e f e r  t o  the A l te rna te  Induc t ion  A i r  
paragraphs i n  t h i s  sect ion.  F l i g h t  i n t o  known i c i n g  i s  n o t  approved. 

DESCENT 
1. Power - AS REQUIRED t o  mainta in  engine temperatures i n  the green. 
2 .  Cowl Flaps - AS REQUIRED. 
3 .  Prope l le r  Synchrophaser - AS REQUIRED (Optional System). 
4 .  Mixtures - ADJUST f o r  smooth operat ion w i t h  gradual enrichment as 

a l t i t u d e  i s  l o s t .  .. . ~ 

5. A l t ime te r  - SET. 

Descents should be i n i t i a t e d  f a r  enough i n  advance o f  est imated landing 
.--. t o  a l l ow a gradual r a t e  o f  descent a t  c r u i s i n g  speed. I t  should be a t  

approximdtely 500 fpm f o r  passenger comfort, us ing enough power t o  keep the 
engines warm. This w i l l  prevent undesirable low c y l i n d e r  head temperatures 
caused by low power s e t t i n g s  a t  c ru i se  speed. The optimum engine speed i n  
a descent i s  usua l l y  the lowest one i n  the RPM green a rc  range t h a t  w i l l  
a l l ow  c y l i n d e r  head temperatures t o  remain i n  the recommended operat ing 
range. 

If SK414-10 i s  n o t  i n s t a l l e d ,  du r ing  descents w i t h  progressive power 
reduct ions i n t o  rough a i r ,  p o s i t i o n  the p r o p e l l e r  synchrophaser t o  SYNC f o r  
less s e n s i t i v e  con t ro l .  The synchrophaser should be pos i t ioned t o  OFF f o r  
l a r g e  power changes. Upon completion o f  any l a r g e  power changes, the 
synchrophaser may be reengaged fo r  the remainder of the descent. Manually 
synchronize the  propel lers ,  securely t i g h t e n  the quadrant f r i c t i o n  lock, - then s e l e c t  the SYNC p o s i t i o n  o f  the synchrophaser. 

If SK414-10 i s  i n s t a l l e d ,  and synchronized operat ion i s  l o s t  during 
la rge  power changes, manually re-synchronize the p rope l le r  con t ro l s  as 
c lose ly  as poss ib le  and synchronized operat ion should reoccur.  Securely 
t i g h t e n  the quadrant f r i c t i o n  lock,  then ad jus t  the phasing knob as 

-- des i red.  

During the descent, the mixtures should be gradual ly  enrichened t o  
mainta in  smooth engine operat ion. Th is  procedure w i l l  prov ide su f f i c ien t  
fue l  f l ow  f o r  the descent; however, if a higher  power s e t t i n g  ( i .e .  balked 
landing)  i s  requ i red  before landing, the mixtures must be readjusted t o  
ob ta in  the c o r r e c t  fue l  flow. 

To prevent confusion i n  i n t e r p r e t i n g  which 10,000-foot segment of a l t i -  
tude i s  being displayed on the a l t ime te r ,  a s t r i p e d  warning segment i s  
exposed on the face of the a l t i m e t e r  a t  a l l  a l t i t u d e s  below 10,000 feet. 

BEFORE LANDING 
1. Seat Be l t s  and Shoulder Harness - SECURE. 
2. Fuel Selectors  - L e f t  Engine - LEFT MAIN (Feel For Detent).  

R ight  Engine - RIGHT MAIN (Feel For Detent). 
,--I 3. A u x i l i a r y  Fuel Pumps - ON. 

4. A l te rna te  A i r  Controls - CHECK IN. 
5. Mixtures - FULL RICH o r  lean as requi red f o r  smooth operat ion. 
6. P rope l le r  Synchrophaser - OFF (Optional System). 
7 .  Propel lers  - FULL FORWARD. 
8. Wing Flaps - DOWN 150 below 158 KIAS. 
9 .  Landing Gear - DOWN below 138 KIAS. 

10. Landing Gear Pos i t i on  I n d i c a t o r  L ights  - Check down l i g h t s  ON; 
Unlocked L i g h t  - OFF. 
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I 11. Wing Flaps - DOWN 35O below 138 KIAS. 
12.  Minimum Multi-Engine Approach Speed - 93 KIAS. 
13. A i r  Minimum Control Speed - 80 KIAS. 

A simple last-minute recheck on f i n a l  approach should confirm t ha t  a l l  
appl icable switches are on, the gear-down ind ica to r  l i g h t s  (green) are 
i l luminated, the gear unlocked ind ica to r  l i g h t  (red) i s  extinguished and 
the propel ler  and mixture controls are f u l l  forward. 

I f  fue l  has been consumed a t  uneven rates between the two main tanks 
because o f  prolonged single-engine f l i g h t ,  i t  i s  desirable t o  balance the 
fuel load by operating both engines from the f u l l e s t  tank. However, i f  
there i s  su f f i c ien t  fuel i n  both tanks, even though they may have unequal V 

quant i t ies,  i t  i s  important t o  switch the l e f t  and r i g h t  fuel  selectors t o  
the l e f t  and r i g h t  main tanks, respectively; feel for detent, and check the 
a u x i l i a r y  fuel pumps ON for the landing. This w i l l  provide an adequate 
fuel flow t o  each engine if a balked landing i s  necessary. 

NOTE 

Landings are simple and conventional i n  every respect. I f  power i s  used - 
i n  landing approaches, i t  should be eased off cautiously near touch-down, 
because the "power-on" s t a l l  speed i s  considerably less than the "power- 
off" s t a l l  Speed. An abrupt power reduction a t  f i v e  f ee t  a l t i t ude  could 
r e s u l t  i n  a hard landing i f  the airplane i s  near s t a l l  speed. 

Landings on hard-surface runways are performed wi th 35O f laps  and 93 
KIAS during the approach, using as l i t t l e  power as pract icable. A normal 
f lare-out i s  made, and power i s  reduced i n  the f lare-out .  The landing i s  b, 

made on the main wheels f i r s t ,  and remaining engine power i s  cut imnedi- 
ate ly  a f te r  touchdown. The nosewheel i s  gent ly  lowered t o  the ground and 
brakes applied as required. Short f i e l d  landings on rough or so f t  runways 
are done i n  a s im i l a r  manner except t ha t  the nosewheel i s  lowered t o  the 
runway a t  a lower speed t o  prevent .excessive nosegear loads. 

Make sure weight does not  exceed 5400 pounds before 
attempting landing. 

Crosswind landings are performed wi th the l eas t  ef for t  by using the crab 
method. However, e i t he r  the wing-low, crab o r  combination method may be ,-., 

used. Crab the airplane i n t o  the wind i n  a normal approach using a minimum 
f lap se t t ing  for the f i e l d  length. Immediately before touchdown, the 
airplane i s  aligned wi th the f l i g h t  path by applying down-wind rudder. The 
landing i s  made i n  neafly three-point a t t i tude ,  and the nosewheel i s  low- 
ered t o  the runway immediately a f t e r  touchdown. A s t ra igh t  course i s  
maintained wi th the steerable nosewheel and occasional braking if neces- 
sary. 1 November 1975 
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Landing gear extension before landing i s  eas i l y  detected by a s l i g h t  
change i n  a i rp lane t r i m  and a s l i g h t  "bump" as the gear locks down. I l l u -  
mination of the gear-down ind ica to r  l i g h t s  (green) i s  fur ther  proof t ha t  
the gear i s  down and locked. The gear unlocked ind ica to r  l i g h t  (red) w i l l  
i l l umina te  when the gear uplocks are released and w i l l  remain i l luminated 
whi le the gear i s  i n  t rans i t .  The unlocked l i g h t  w i l l  ext inguish when the - 
gear has locked down. If i t  i s  reasonably cer ta in  t ha t  the gear i s  down 
and one of the gear-down ind ica to r  l i g h t s  i s  s t i l l  not i l luminated, the 
malfunction could be caused by a burned out l i g h t  bulb. This can be 
checked by pushing the appl icable gear-down ind ica to r  l i g h t .  If the bulb 
i s  burned out, i t  can be replaced w i th  the bulb from any post l i g h t ,  o r  the 
landing gear unlocked ind ica to r  l i g h t .  & 
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BALKED LANDING 
1. Increase engine speed t o  2700 RPM and apply f u l l  t h r o t t l e  if neces- 

sary. 
.4 2. Mixtures - AS REQUIRED f o r  balked landing power set t ing.  

3 .  Balked Landing Trans i t ion  Speed - 85 KIAS. 
4. Landing Gear - RETRACT during IFR go-around o r  simulated I F R  go- 

around. 

NU1 t 

.Experience indicates t ha t  r e t r ac t i ng  the landing 
gear during an operational VFR go-around, when an 
immediate landing i s  contemplated, has been con- 
ducive t o  gear up landings. 

.Always fo l low the Before Landing Checklist. 

5. Reduce wing f lap se t t ing  t o  15'. 
/4 6. Trim ai rp lane fo r  climb. 

7. Cowl Flaps - OPEN. 
8. Retract wing f laps  as soon as a l l  obstacles are cleared and a s$fe 

a l t i t u d e  and airspeed are obtained. - AFTER LANDING 
1. Aux i l ia ry  Fuel Pumps - LOW during landing r o l l .  
2. Cowl Flaps - OPEN. 
3. Wing Flaps - UP. 

A Heavy braking i n  the landing r o l l  i s  not  recomnended because skidding 
the main wheels i s  probable w i th  r esu l t i ng  loss o f  braking effect iveness 
and damage t o  the t i r es .  It i s  best t o  leave the wing f laps  f u l l y  extended 
throughout the landing r o l l  t o  a i d  i n  decelerat ing the airplane. After 
leaving the ac t i ve  runway, the wing flaps should be retracted. Be sure the 
wing f laps  switch i s  i den t i f i ed  before p lac ing i t  i n  the UP posi t ion.  The 
aux i l i a r y  fuel pump switches are turned t o  LOW during the landing r o l l .  

.-9 SHUTDOWN 
1. Aux i l ia ry  Fuel Pumps - OFF. 

l Y U l C  

The fuel  pumps must be turned OFF p r i o r  t o  stopping 
engines. 

2 .  Avionics Master Switch - OFF. 
3. A l l  Switches Except Battery, Al ternator  and Magneto Switches - OFF. 
4. Throt t les - IDLE. 
5. Mixtures - IDLE CUT-OFF. 
6. Magneto Switches - OFF, a f t e r  engines stop. 
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7. B a t t e r y  and A l t e r n a t o r s  - OFF. 
8. Park ing Brake - SET i f  brakes a r e  coo l .  
9. Cont ro l  Lock(s) - INSTALL. 

10. Fuel Se lec to rs  - OFF i f  a  l ong  pe r i od  o f  i n a c t i v i t y  i s  a n t i c i p a t e d  
(Feel  For  Detent ) .  

11. Cabin Door - CLOSE. 
..I 

NOTE 

To secu re l y  l a t c h  t h e  cab in  door from t h e  outs ide,  
t h e  e x t e r i o r  door handle must be r o t a t e d  c lockw ise  
t o  i t s  stop. - 

With t h e  m i x t u r e  l e v e r s  i n  IDLE CUT-OFF, t h e  f u e l  f l o w  i s  e f f e c t i v e l y  
blocked a t  t h e  f u e l  )metering u n i t .  Thus, i t  i s  unnecessary t o  p lace t h e  
fuel  s e l e c t o r s  i n  t h e  OFF p o s i t i o n  if t h e  a i r p l a n e  i s  r e c e i v i n g  n o m a l  
usage. However, if a long  pe r i od  of i n a c t i v i t y  i s  a n t i c i p a t e d ,  t h e  f u e l  
se lec to rs  shou ld  be turned OFF t o  prec lude any poss ib le  fue l  seepage t h a t  
might  develop through t h e  )metering va lve .  

u 

STALL 
The s t a l l  c h a r a c t e r i s t i c s  of t h e  a i r p l a n e  a re  convent iona l .  Aural 

1 warning a r e  prov ided by  t h e  s t a l l  warning horn between 5 and 10 KIAS above 
t h e  s t a l l  i n  a l l  conf igura t ions .  The s t a l l  i s  a l s o  preceded by  a  m i l d  
aerodynalnic b u f f e t  which increases i n  i n t e n s i t y  as the  s t a l l  i s  approached. * 
The power-on s t a l l  occurs a t  a  very  steep angle w i t h  o r  w i t h o u t  f l a p s .  I t  
i s  d i f f i c u l t  t o  i n a d v e r t e n t l y  s t a l l  the  a i r p l a ~ l e  du r i ng  norlnal maneuvering. 

NOTE - 

MANEUVERING FLIGHT 

. 

No ae roba t i c  maneuvers, i n c l u d i n g  spins,  a r e  approved i n  t h i s  a i rp lane ;  
however, t h e  a i r p l a n e  i s  convent ional  i n  a l l  respects  through t h e  maneuver- b, 
ing  range encountered i n  normal f l i g h t .  

Do n o t  leave t h e  fuel  se lec to rs  i n  an i n t e m e d i d t e  
p o s i t i o n ,  as fuel frm t h e  main tanks  w i l l  t r a n s f e r  
i n t o  t h e  a u x i l i d r y  tanks.  

NIGHT FLYING. 
Before s t a r t i n g  t h e  engines f o r  a  n i g h t  f l i g h t ,  the  rheos ta t s  shou ld  be 

turned on and ad jus ted t o  prov ide enough i l l u m i n a t i o n  t o  check a l l  
switches, c o n t r o l s ,  e t c .  

k7 

Nav iga t i on  l i g h t s  a r e  then checked by  observing i l l u m i n a t i o n  i n  the  
slnall peep ho les  i n  inboard  l ead ing  edges of the  wing t i p s  and r e f l e c t i o n  
from t h e  pavement o r  ground below the t a i l  l i g h t . .  The opera t ion ,o f  t h e  
a n t i - c o l l i s i o n  l i g h t s  should be checked by observing t h e  r e f l e c t i o n s  on t h e  
ground and on t h e  wing t i p s  and wings. The r e t r a c t a b l e  l and ing  l i g h t s  ( t h e )  

1 Novelnber 1975 
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r i g h t  landing l i g h t  i s  optional equipment) may be extended and checked 
momentarily. Returning the landing l i g h t  switches t o  OFF turns the l i g h t s  
off ,  but  leaves them extended ready f o r  i ns tan t  use. 

e Before t ax i ,  the i n t e r i o r  l i g h t i n g  i n tens i t y  i s  normally decreased t o  
the minimum a t  which a l l  the contro ls  and switches are v is ib le .  The t a x i  
l i g h t  should be turned on p r i o r  t o  t ax i i ng  a t  n ight .  The landing l i gh t s ,  
i f  used during tax i ing,  should be used i n te rm i t t en t l y  t o  avoid excessive 
dra in on the battery. I n  the engine runups, special a t ten t ion  should be 
d i rected t o  a l te rna tor  operation by i nd i v i dua l l y  turn ing the selector  
switch t o  L ALT and R ALT and not ing response on the voltammeter. 

h N.,,nt takeoffs are conventional, although the gear r e t r ac t i on  operation 
i s  usual ly  delayed s l i g h t l y  t o  insure t ha t  the a i rp lane i s  we l l  c lear  of 
the runway. 

I n  c ru is ing  f l i g h t ,  the i n t e r i o r  l i g h t i n g  i n tens i t y  should be decreased 
t o  the minimum which w i l l  provide adequate instrument l e g i b i l i t y .  

COLD WEATHER OPERATION 
a. 

Whenever possible, external preheat should be u t i  1 i zed i n  cold weather. 
The use of preheat mater ia l l y  reduces the sever i t y  o f  conditions imposed on 
both engines and e l e c t r i c a l  systems. I t  i s  the preferred o r  best method of 
s ta r t i ng  engines i n  extremely cold weather. Preheat w i l l  thaw the o i l  
trapped i n  the o i l  coolers and O i l  f i l t e r s ,  which w i l l  probably be con- - gealed p r i o r  t o  s t a r t i ng  i n  very cold weather. Refer t o  the Airplane 
Service Manual f o r  addi t ional  information when operating i n  extremely cold 
weather. 

When the o i l  pressure gage i s  extremely slow i n  ind ica t ing  pressure, i t  
may be advisable t o  f i l l  the pressure l i n e  t o  the gage w i th  kerosene or - JP-4. 

During cold weather operation i t  i s  advisable t o  
ro ta te  propel lers through four complete revolut ions, 
by hand, before s ta r t i ng  engines. 

If preheat i s  not  avai lable, external power should be used f o r  s t a r t i ng  
" because o f  the higher cranking power required and the decreased bat tery 

output a t  low temperatures. The s ta r t i ng  procedure i s  normal; however, i f  
the engines do not  s t a r t  immediately, i t  may be necessary t o  pos i t ion  the 
primer switch t o  LEFT o r  RIGHT for 5 t o  10 seconds. 

A f t e r  a sui table warm-up period ( 2  t o  5 minutes a t  1000 RPM, if preheat 
i s  not  used) accelerate the engines several times t o  higher RPM. The 
propel lers should be operated through several complete cycles t o  warm the 

--P, governors and propel ler  hubs. If the engines accelerate smoothly and the 
o i l  Dressure remains normal and steadv, the airplane i s  readv fo r  takeoff. 

The wings and t a i l  surfaces must be c lear  of ice, 
snow and f r os t  p r i o r  t o  takeoff as f l i g h t  charac- 
t e r i s t i c s  can be adversely affected. 
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During operation i n  co ld  wet weather, the p o s s i b i l i t y  of brake freezing 
exis ts ;  therefore, special precautions should be taken. If i c e  i s  found on 
the brakes during p re f l i gh t  inspection, heat the brakes w i th  a ground 
heater u n t i l  the i c e  melts and a l l  traces o f  moisture are removed. If a 
ground heater i s  not  avai lable, spray o r  pour isopropyl alcohol (MIL-F- 
5566) on the brakes t o  remove the ice. 

w 

I f  brakes are deiced using alcohol, insure alcohol 
has evaporated from the ramp p r i o r  t o  s t a r t i ng  en- 
gines as a f i r e  could resu l t .  

Isl 

I f  ne i ther  heat nor alcohol are avai lable, frozen brakes can sometimes 
be freed by cyc l ing  the brakes asyme t r i ca l l y  whi le  applying engine power. 
Caution should be exercised i f  the a i rp lane i s  se t t i ng  on i c e  o r  i n  close 
proximi ty  t o  other parked airplanes. 

A f t e r  takeof f  from slush-covered runways o r  taxiways, leave landing gear 
down f o r  a shor t  period, al lowing wheels t o  spin. This w i l l  allow cent r i f -  
ugal force t o  throw o f f  any accumulated slush which should preclude frozen -, 
brakes on landing. Insure wheels are stopped before re t r ac t i ng  wheels t o  
prevent bui ldup o f  i c e  o r  slush i n  the wheel wells. 

During cruise, the propel lers should be exercised a t  half-hour in te rva ls  
t o  f lush the cold o i l  from the governors and propel ler  hubs. E lec t r i ca l  
equipment should be managed t o  assure adequate a l te rna tor  charging through- - 
out the f l i g h t ,  since cold weather adversely affects bat tery capacity. 

During letdown, watch engine temperatures c losely and carry su f f i c ien t  
power t o  maintain them above operating minimums. 

The p i t o t  heat switch should be turned ON a t  l eas t  5 minutes before 
entering po ten t ia l  i c i n g  conditions (2  minutes if on ground) so t ha t  these 

- 
uni ts  w i l l  be warm enough t o  prevent formation o f  ice. Preventing i ce  i s  
preferable t o  attempting i t s  removal once i t  has formed. 

ALTERNATE INDUCTION AIR 
The induct ion system employed on these engines i s  considered t o  be 

noni cing. However, manually operated a1 ternate induction a i r  i s  provided v 

t o  assure sa t i s fac to ry  operation should the induction a i r  f i l t e r  become 
obstructed. Should a decrease i n  manifold pressure be experienced when 
f l y i ng  i n  i c i n g  conditions, the a l ternate a i r  doors should be manually 
opened. This w i l l  provide continued sat is factory engine operation. 

The use o f  a l ternate in take a i r  resul ts  i n  a decrease i n  engine power 
due t o  higher induction a i r  temperatures and lower manifold pressure ava i l -  
able. Therefore, i t  i s  recommended t ha t  the a l ternate induction a i r  system -, 
be used only i f  i c i ng  conditions are expected. 

1 November 1975 



SECTION 4 
NORMAL PROCEDURES 

Should addi t ional  power be required, the fo l lowing procedures may be 
employed: 

1. Increase RPM as required. 
2. Move t h r o t t l e s  forward t o  maintain desired manifold pressure. 
3. Readjust mixture contro ls  f o r  smooth engine operation. 

During ground operation, the a l ternate a i r  doors should be closed t o  
prevent engine damage caused by ingest ing debris through un f i l t e red  a i r  
ducts. - NOISE ABATEMENT 

Increased emphasis on improving the qua l i t y  o f  our environment requires 
renewed e f f o r t  on the p a r t  of a l l  p i l o t s  t o  minimize the e f f e c t  of a i rp lane 
noise on the publ ic .  

We, as p i l o t s ,  can demonstrate our concern for environmental improvementJ 
by appl icat ion o f  the fo l lowing suggested procedures, and thereby tend t o  - b u i l d  pub l i c  support f o r  av iat ion:  

1. P i l o t s  operating airplanes under VFR over outdoor assemblies of 
persons, recreat ional  and park areas, and other noise-sensit ive 
areas should make every e f f o r t  t o  f l y  not  less than 2000 feet above 
the surface, weather permitt ing, even though f l i g h t  a t  a lower 
leve l  may be consistent w i th  the provisions of government regula- - tionz~ - . -. . - . 

2. During departure from o r  approach t o  an a i rpor t ,  climb after take- 
and descent f o r  landing should be made so as t o  avoid prolonged 

Z g h t  a t  low a l t i t u d e  near noise-sensit ive areas. Avoidance of 
noise-sensit ive areas, i f  p rac t i ca l ,  i s  preferable t o  over - f l i gh t  
a t  r e l a t i v e l y  low a l t i tudes .  - 

nu1 t 

The preceding recomnended procedures do not  apply 
where they would c o n f l i c t  w i th  A i r  Traf f ic  Control 
clearances o r  inst ruct ions,  o r  where, i n  the p i l o t ' s  
judgment, an a l t i t u d e  of less than ZOO0 fee t  i s  
necessary t o  adequately exercise h i s  duty t o  see and 
avoid other airplanes. 
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CNlL AVIATION SAFETY AUTHORrPl 

SCHEDULE OF AIRWORTHINESS DIRECTIVES 

Ceuna 310 Series Aemplanea 

ADICESSNA 310157 Aircraft Flight Manual, Flight into Icing 712000 
Amdt I Conditions 

Applicability: Models 310K and T310R 

Requirement: Revise: 

1, the Limitations Semion of the a i r d s  ALaaR Flight M a d  (AFW by 
incorporating the folloaing: 

Severe i&g may d t  6om mvironmxmd coditions outside of those for which 
the ainraft u d c a t e d .  

Flight in firaing rain, Fieedng drial+ or mhed idng wndmons (super -led 
liquid wata and ice qsak)  may d t  in: 

ice buildup on p r o d  rurfaces and exceed the capability ofthe icc protstion 
*-a 

icc forming aft of rhe p m t d  &. 

This ice may not be rhed udog the ice pmtedon ryaems, and may rerimsly 
&gnde rhe ~~ and w m w i  of the a h a u  

DuringBighSsevaei~coDdifionshexceedthowfor~vhichtheairoaft~ 
&dl be determined by the vimd cues dasribed bdow If om or mare 

of thcse v i s d  cues miss, immedivdy rrqua prioriry handling 6om Air T d c  
C o m l  to Fadime a mute or an aititude w e  to & the idng conditions. The 
me3 are: 

unusually ice acamulation on the a i h m e  and d s c x e m  in areas not 
normally observed to w l l a  ice, a d o r  . accumulation oficc on the uppa N14ce ofthe wing aft afthe protmed a m  
and/or . accumulation ofice on the engine nades and propeller splaners €anha aft than 
normally &saved. 
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CIVIL AMATION SAFEM AUTHORITY 

SCHEDULE OF AIRWORTHINESS DIRECTIVES - 
srna 310 Series Aeroplanes 

~DIcEsSNA310/57 Amdt 1 (Continued) 

Since the auto-oilor when d e d  and overatlng may mask t a d e  cucs that 
iDdi& ad& changes in hadins char&nis&s, ux of the autopilot is 
prohibited whm any of the visual ares spni6ed above or when urmsual 
lateral uim rcquinmars or auto-pilot trim warning3 are encomered while the 
a i d  is in idng conditions. 

AU wins icing inspection lights must be apaative p"or to fight into l o ~ m  or 
forecan icing conditions at &. This dimtion ruwneda an7 d i e f  ~Iovided 
by ans Minimum Eauiommt List 

2. the Fonul Pmadum Smion of the approved AFM by incarporating the 
feu-: 

THE FOLLOWING WEATHER CONDITIONS MAY BE 
CONDUCIVE TO SEVERE IN-FLIGHT ICING: 

. vdle at tanperaturcs Mow 0 degrres Cddus ambimt air trmperafurr; 

Dmpiar. thar spah or spiaun on impm at tempcraolrrr Mow 0 degrea 
Cddus ambirm air I-. 

PROCEDLRES FOR EXITING A SEVERE ICING 
ENVIRONMEXT: ff%cs .mxdm~ me w u b d k  r o d  llmla dnrer fmn 

Monitor the amhian air trmperaturr 

w e  me icing may form at eqmawe as cold as - 1% degrres Cdsus. 
i n c r d  v ighce  is w a r m e d  at mpsatllrcr amund heziq, whm \ n s i  
m o h e  is p m  
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CNILAWATION SAFETY AUTHORITY 

SCHEDULE OF AIRWORTHINESS DIRECTMS 

4 
:-na 3TO Series Aeroplanes 

ADICESSNA 310157 Amdt 1 (Condnued) 

Ifthe visual ares which are w e d  in the Limitation3 Section of the AFM for 
id-g severe idng eondidons an observe4 accomplish the foUowiog: 

Immediatdv muest miorifv bandlinn Born Air T d c  Conml to M t a t e  a 
p - ~ ~ - ~ ~ ~ ~ ~  , .  . . - 
route or an altitude change to exit the seven idng wnditiom in order to avoid 
extended a p w e  to Bight conditions mare severe than those for wbich the 
air& hss bem d c a t e d  . Avoid abrupt and excessive m8nceuwiw rhat may exacabste wntroi 
di5olltiu. 

Do m t  engage the autopilot. . Ifthe autopilot had prrviousiy bem engaged, hold the wntrol wheel firmly and 
disengage the autopilot . If an unurual mU respom or u n - c o d e d  mu control movanem is o k e 4  
reduce the anglmf-am& 

Do not mend 8aps whm holding in icing conditions. Oprnt%m with Bapr 
a a m d e d c a n d t i n a ~ ~ @ e ~ f t r a r k , d t h e p o & t y o f i c e  
fo- on the upper w k e  fUrtha aft on the aiog than normal, posibly afl of 
the pro-ked a& 

Repart thew Mather conditions to Air Trathc Corn1 

m n r p r r o t m d  

Norer 2: FAA AD 94-08-28 refers. 

CemfiEanon for accomplishma of this D h d v e  may be carried out: 

a an a copy of this Directive is included in the appropriate &azts of the 
air&$ AFM; and 

b. may be Gamed out at a minimum, by the holder of a prime pilot's licmce. 
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CNILA\MTION SAFETY AUTHORITY 

SCHEDULE OF AIRWORTHINESS DIRECTNES 

h 
s n a  310 Series Aemplanea 

ADICESSNA 310157 Amdt 1 (Coitinued) 

C o m p l k  Within 30 days afta the Etfective date of this A m a h .  

This Amendmat bem- &wive on 13 July 2000 

Bwkgrouod: This Dimfive is issued to minimkc the potmtial b d s  assodated with opernting the 
air& in mere iciog conditions by providing more clearly d&d procedures and 
limitations asnoclated with such conditions. 

Ammdmat 1 is issued to w m  a word ~ r c e s b g  =or in the initial issue. 

The a"@ isissue of this Aimonbess D k a k e  baame &&five m 23 March 2000. 

Malcolm Hole 
egate of the Civil Aviation SafEty Authority 

31 M a y  2OM) 



SECTION 5 
PERFORMANCE 

INTRODUCTION . . . . . .  
INTRODUCTION TO TABULATED 

PERFORMANCE . . . . . .  . . . . . . . .  Example 
. . . . . .  SAMPLE FLIGHT 

Ai rp lane Configurat ion 
Takeoff A i r p o r t  

Condit ions . . 
Cruise Conditions 
Landing A i r p o r t  

Conditions . 

SECTION 5 
PERFORMANCE 

TABLE OF CONTENTS 

Page 

MAXIMUM PERFORMANCE 
TAKEOFF DISTANCE . . 

ACCELERATE STOP DISTANCE 
ACCELERATE GO DISTANCE 
RATE-OF-CLIMB . . . .  ~ a x i m u m ~ ~ l i m b  . . . .  Cruise Climb 

Single-Engine . . . .  
BALKED LANDING CLIMB 

Page 

Rate-of-Climb . .  s .  . 5-31 
5-6 SINGLE-ENGINE SERVICE 

,--* Sample Calcu lat ions . . . .  5-6 CEILING . . . . . . . . . .  5-32 
AIRSPEED CALIBRATION TIME, FUEL AND DISTANCE TO 

Nnmal  S t a t i c  Cource . . .  5-13 CLIMB . . . . . . .  Maximum Climb 5-33 
. . . . . . .  Cruise Climb 5-34 

CRUISE PERFORMANCE 
2500 Feet . .  ..5-35 
5000 Feet . .  5-35 
7500 Feet . . . .  5-36 
10,000 Feet . . . . . . . .  5-36 . . . . . . . .  OF t o  OC . . . . . . . . .  5-18 15,000 Feet 5-37 

PRESSURE CONVERSION - RANGE PROFILE . .  5-38 . . . . . .  - INCHES OF MERCURY TO ENDURANCE PROFILE 5-39 - . -  . . . . . . . .  MILLIBARS . . . . . . . . .  5-19 HOLDING TIME 5-40 
STALL SPEEDS . . . . . . . .  5-20 T I E ,  FUEL AND DISTANCE TO . . . . . . . . . .  . . . . . . .  WIND COMPONENT 5-21 DESCEND 5-41 . . .  . . .  NORMAL TAKEOFF DISTANCE 5-22 NORMAL LANDING DISTANCE 5-42 

FUEL FLOW SCHEDULE . . . . .  5-44 

INTRODUCTION 
, * 

Section 5 o f  the P i l o t ' s  Operating Handbook contains a l l  the performance 
information requi red t o  operate the a i rp lane  safely and t o  help you p lan 
your f l i g h t s  i n  d e t a i l  w i t h  reasonable accuracy. Safe and prec ise opera- 
t i o n  o f  the a i rp lane requires the p i l o t  t o  be thoroughly f a m i l i a r  and 
understand the data and ca lcu la t ions  o f  t h i s  section. 

The data on these graphical and tabu la r  charts have been compiled from 
actual f l i g h t  tests, w i t h  the a i rp lane and engines i n  good condit ion, using 
average p i l o t  techniques. Note t h a t  the c ru ise  performance data makes no 
allowance f o r  wind and/or nav igat ional  errors. Allowances f o r  s t a r t ,  t a x i ,  
takeof f ,  climb, descent and 45 minutes reserve are provided i n  the range 
p r o f i l e  char t .  

To determine pressure a l t i t u d e  a t  o r i g i n  and des t ina t ion  a i rpor ts ,  add 
100 f e e t  t o  f i e l d  e leva t ion  f o r  each .1 inch Hg. below 29.92, o r  sub t rac t  
100 feet from f i e l d  e levat ion for  each .1 i n c h  Hg. above 29.92. 



SECTION 5 
PERFORMANCE 

INTRODUCTION TO TABULATED PERFORMANCE 
The performance tab les are presented i n  increments of temperature, a l t i -  

tude and any other  var iab les involved. Performance for  a given s e t  of 
condit ions can be approximated as fol lows: 

(1) Takeoff, Accelerate Stop, Accelerate Go, Landing - Enter tab les a t  "- 
the  next higher increment of weight, a l t i t u d e  and temperature. 

(2) Cruise - Enter tab les a t  next lower increment o f  temperature and 
a l t i t u d e .  

To obta in exact performance values from the tables, i t  i s  necessary t o  
i n t e r p o l a t e  between the increment values. The fo l low ing  i s  an example of 
approximation and in te rpo la t ion ,  using an excerpt from the Normal Takeoff k- 

Distance Chart. 

EXAMPLE 

Given: Find: 
Weight 5250 Pounds Takeoff Speed - KIAS 
Temperature (16OC) 61°F Ground Ro l l  - Feet 
Pressure A l t i t u d e  2400 Feet Tota l  Distance , 
Headwind 19 Knots' t o  Clear 50- 

Foot Obstacle - Feet 

Approximation Me thod  
t Ext rac t  from the char t  the next increment of weight, a l t i t u d e  and tem- 

perature which i s  more conservative than the actual condit ions [ i  .e.: 5500 
pounds, 3000 f e e t  and 2 0 ' ~  ( 6 8 O ~ ) l .  

Takeoff and Climb Speed . . . . . . . . . . . .  92 KIAS 
GroundRol l  . . . . . . . . . . . . . . .  2470Feet 
Tota l  Distance t o  Clear 50-Foot Obstacle . 3010 Feet 

Interpolotion M e t h o d  - 
If the approximation method y i e l d s  a value l a r g e r  than can be to lerated,  

a more exact value should be determined using the i n t e r p o l a t i o n  method. 

5-2 1 November 1975 
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YOON PERFORMANCE 

The example weight (5250 pounds) i s  5100 pounds plus 150/400 or .375 
times the difference between 5100 pounds and 5500 pounds I i .e . :  5100-pound 
value + ,375 (5500-pound value - 5100-pound value)] 

r4 The example pressure a l t i t u d e  (2400 f ee t )  i s  2000 feet plus 400/1000 o r  
.4 times the difference between 2000 f ee t  and 3000 feet [i .e.: 2000-foot 
value + .4 (3000-foot value - 2000-foot value)].  

The example temperature o f  16OC ( 6 1 ° ~ )  i s  10% plus 6/10 o r  .6 times the 
difference between l o 0 C  and 20% 1i.e.: l o 0 C  value + .6 ( 2 0 ' ~  value - 10% 
value)].  

4 
Interpo la t ing  Values fo r  Normal Takeoff Distance: 

Takeoff and Climb Speed = 5100-pound value + 1.375 (5500-pound 
value - 5100-pound value)] 

= 89 KIAS + [.375 (92 KIAS - 89 KIAS)I 

= 89 KIAS + [1.1 KIAS] - = 90 KIAS 

Ground Ro l l  (7 in te rpo la t ions  required) 

A l t i t ude  in te rpo la t ion  = 2000-foot value + [.4 (3000-foot value - 
a t  10% (50°F) and 5500 2000-foot value) 1 

4 pounds 
= 2020 f e e t  + 1.4 (2300 feet - 2020 feet) ]  

= 2020 feet  + [I12 fee t l  

= 2132 feet 
4 

A l t i t ude  in te rpo la t ion  = 2000-foot value + 1.4 (3000-foot value - 
a t  20% (6a°F) and 5500 2000-foot value)] 
pounds 

= 2240 feet + [.4 (2470 feet - 2240 feet) ]  

= 2240 feet + (92 feet] 

.=-, = 2332 feet 

A l t i t ude  in te rpo la t ion  = 2000-foot value + r.4 (3000-foot value - 
a t  10% (50O~) and 5100 2000-foot value)] 
pounds 

= 1680 f e e t  + [.4 (1850 feet - 1680 feet) ]  

= 1680 f ee t  + 168 feet l  

= 1748 f ee t  
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A l t i t u d e  i n t e r p o l a t i o n  = 2000-foot value + I.4 (3000-foot value - 
a t  20% (68OF) and 5100 2000-foot value)] 
pounds 

= 1800 feet + 1.4 (1990 feet  - 1800 f e e t ) ]  

= 1800 feet + 176 fee t l  

= 1876 f e e t  

The Normal Takeoff Distance chart,  w i t h  a l t i t u d e  in te rpo la t ion ,  looks as 
fo l lows:  

Weight i n t e r p o l a t i o n  = 5100-pound value + I.375 (5500-pound 
a t  10% (50O~)  and 2400 value - 5100-pound value)] 
f e e t  

= 1748 f e e t  + I.375 (2132 f e e t  - 1748 fee t ) ]  - 
= 1748 f e e t  + 1144 fee t l  

= 1892 fee t  

Weight 
Pounds 

5500 
5100 

Weight i n t e r p o l a t i o n  = 5100-pound value + 1.375 (5500-pound k, 

a t  20°c (68'~) and 2400 value - 5100-pound value)] 
f e e t  

= 1876 feet  + 1.375 (2332 feet - 1876 fee t ) ]  

= 1876 feet + [ I 7 1  fee t l  

= 2047 feet  - 
The Normal Takeoff Distance chart,  w i t h  a l t i t u d e  and weight in te rpo la -  

t i o n ,  looks as fol lows: 

Takeoff 
and Climb 

Speed 
KIAS 

92 
89 

5-4 1 November 1975 

Pressure 
A1 t i t u d e  

Feet 

2400 
2400 

20% (6B0F) 

10% (50'~) 

Pressure 
A l t i t u d e  

Feet 

2400 

Weight 
Pounds 

5250 

Ground 
Ro l l  - 
Feet 

2047 

10°C (50'~) 

Ground 
R o l l  - 

Feet 

2132 
1748 

20% (68OF) 

Takeoff 
and Climb 

Speed 
KIAS 

90 

Tota l  
Distance 
t o  Clear 
50-Ft - 

Feet 

.- 

Ground 
Ro l l  - 

Feet 

1892 

To ta l  
Distance 
t o  Clear 
50-Ft - 

Feet 

-- 
-- 

Ground 
R o l l  - 

Feet 

2332 
1876 

Total 
Distance 
t o  Clear 
50-Ft - 

Feet 

-- 

Tota l  
Distance 
t o  Clear 
50-Ft - 

Feet 

-- 
-- 
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Temperature i n t e r p o l a t i o n  = 10% ( 5 0 O ~ )  value + [.6 (20% (68 '~ )  
a t  2400 fee t  and 5250 value - 10°C (50 '~ )  va lue) ]  
pounds 

= 1892 fee t  + [.6 (2047 f e e t  - 1892 f e e t ) ]  
A 

= 1892 f e e t  + 193 feet1 

19 knots headwind 
= 1985 fee t  - 11985 feet  ( 10 knots  headwind ) (7%)1 

= 1985 f e e t  

The Normal Takeoff Distance char t ,  w i t h  a l t i t u d e ,  weight and tempera- 
tu re ,  looks as fo l l ows :  

= 1985 f e e t  - 264 fee t  

,--. 

= 1721 fee t  - 
Tota l  Distance t o  Clear  50-Foot Obstacle (7 i n t e r p o l a t i o n s  requi red)  

The i n t e r p o l a t i o n s  requ i red  a re  i d e n t i c a l  t o  the  ground r o l l  i n te rpo la -  
t i ons ,  except " t o t a l  d is tance t o  c l e a r  50- foot  obstacle' '  values are subs t i -  
t u ted  fo r  the  "qround r o l l "  values. 

Ground R o l l  w i t h  19-knot headwind 

.9 

The i n t e r p o l a t e d  value f o r  the t o t a l  d is tance t o  c l e a r  50-foot obstac le  
i s  2414 f e e t  (no wind) and 2093 f e e t  (19-knot headwind). 

Weight 
Pounds 

5250 

SAMPLE FLIGHT 

Pressure 
A l t i t u d e  

Feet 

2400 

Takeoff 
and Climb 

Speed 
KIAS 

90 

The fo l l ow ing  i s  an example o f  a  t y p i c a l  f l i g h t  us ing the performance 
data contained i n  F igure 5-9 through 5-27. The approximation method i s  

' used i n  tabu la r  performance except where noted. I 
AIRPLANE CONFIGURATION 

1 6 ' ~  (61 '~ )  

A i rp lane Weight . . . . . . . . . . . .  5250 Pounds 
Usable Fuel Load . . . . . . . . . . . .  978 Pounds 

Ground R o l l  - 
Feet 

1985 

-~ 
TAKEOFF AIRPORT CONDITIONS 

Tota l  Distance 
t o  Clear  50-Ft - 

Feet 

-- 

. . . . . . . . . . .  F i e l d  Length 5000 Feet (Runway 23) 
. . . . . . . . . . . . . . . .  Temperature 16% ( 6 1 ° ~ )  . . . . . . . . . . . .  F i e l d  Pressure A l t i t u d e  2400 Feet . . . . . . . . . . . . . . . .  Wind 270' a t  25 Knots . . . . . . . . . . . . . . . . . .  Obstacles None 

1 November 1975 . . . - . . . - . -  7 7 
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CRUISE CONDITIONS 

Distance . . . . . . . . . . . .  600 Nautical Mi les 
Cruise A1 ti tude . . . . . . . . . . . . .  9500 Feet 
Temperature . . . . . . . . . . . . . .  OoC (3Z°F) 
Wind . . . . . . . . . . . . . . . .  15-Knot Tai lwind 
Power . . . . . . .  Maximum Recommended Cruise Power - 

a t  Recommended Lean Mixture 

LANDING AIRPORT CONDITIONS 

F i e l d  Length . . . . . . . .  3500 Feet (Runway 19) 
Temperature . . . . . . . . . . . .  7% (45°F) . . . . . . . . . . .  F i e l d  Pressure i l t i t u d e  1700 Feet - 
Wind . . . . . . . . . . . . . . .  2106 a t  17 Knots 
Landing weight . . . . . . . . . . . .  To be Calculated 
Obstacles . . . . . . . . . . . . . . .  50-Foot Trees 

SAMPLE CALCULATIONS 

W i n d  Component Chart  (Figure 5-9)  '.y 

(1) The angle between the runway and the p r e v a i l i n g  wind i s  40°. 
(2) Enter  Figure 5-9 on the 40" wind l i n e  and proceed out  t o  the 

i n t e r s e c t i o n  w i t h  the 25-knot arc. 
(3) Read h o r i z o n t a l l y  l e f t  from t h i s  in tersect ion,  the headwind 

component i s  19 knots. b 

Normol  Takeo f f  Distance (Figure 5-10) 

Enter Figure 5-10 a t  5500 pounds weight; the takeof f  and cl imb 
speed i s  92 KIAS. 
Proceed h o r i z o n t a l l y  r i g h t  from 3000-foot pressure a l t i t u d e  t o  
the v e r t i c a l  columns f o r  20% (6E°F). The takeo f f  ground run i s  
2470 feet  and the t o t a l  distance requi red t o  c lea r  a 50-foot 
obstacle i s  3010 f e e t  wi thout  wind correct ion.  With a 19-knot 
headwind component, the corrected takeoff ground run i s  2141 
f e e t  and the corrected t o t a l  distance requi red i s  2610 feet .  

19 Knots Headwind (7%) = 13,3% 
10 Knots Headwind 

Corrected Takeoff = 2470 feet  - [13.3% (2470 feet ) ]  
Ground Run 

= 2470 f e e t  - I329 fee t l  

= 2141 feet  

Corrected To ta l  = 3010 feet  - [13.3% (3010 feet ) ]  
Distance Required 

= 3010 f e e t  - [400 fee t l  

= 2610 f e e t  

1 November 1975 
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Accelerate Stop Distance (Figure 5-12) 
(1)  Enter Figure 5-12 a t  5500 pounds weight; engine f a i l u re  speed i s  

92 KIAS. 
(2) Proceed hor izon ta l l y  r i g h t  from 3000-foot pressure a l t i t u d e  t o  - the ve r t i ca l  columns f o r  20°C. The distance required t o  accel- 

erate t o  92 KIAS and stop i s  4650 f ee t  without wind correct ion.  
With a 19-knot headwind component, the accelerate stop distance 
can be reduced by: 

19 Knots Headwind (3%) . 14.25% 
4 Knots Headwind 

Corrected Accelerate = 4650 feet  - [14.25% (4650 feet) ]  
Stop Distance 

= 4650 feet - [663 fee t l  

= 3987 feet 

Accelerate Go Distance (Figure 5-13) 
(1) Enter Figure 5-13 a t  5500 pounds weight; engine f a i l u r e  speed i s  

92 KIAS. 

2- 

(2)  Proceed hor izon ta l l y  r i g h t  from 3000-foot pressure a l t i t u d e  t o  
the ve r t i ca l  columns for 20°C. The distance required t o  c lear  a 
50-foot obstacle, a f te r  los ing  an engine a t  92 KIAS, i s  10,350 
feet without wind correct ion. With a 19-knot headwind compo- 
nent, the distance can be reduced by: 

19 Knots Headwind (6%) = 11.4% 
4 10 Knots Headwind 

Corrected Accelerate = 10,350 f e e t  - [11.4% (10,350 feet) ]  
Go Distance 

= 10,350 feet - [I180 feet l  

= 9170 feet 
A 

N U l t  

*The distance required t o  accelerate go using the 
approximation method i s  so great, i n  view o f  the 
5000-foot runway avai lable, t h a t  a more exact value 
should be obtained using the in te rpo la t ion  method. 

.The in te rpo la t ion  method gives an accelerate go 
distance of 5170 feet without wind o r  4581 f ee t  wi th 
19 knots of headwind. 

Rate-Of-Climb - Maximum Climb (Figure 5-14) 
(1) Enter Figure 5-14 a t  16OC (61°F). 
(2)  Proceed v e r t i c a l l y  up t o  the 2400-foot pressure a l t i t u d e  l i n e .  
(3) Proceed hor izon ta l l y  r i g h t  t o  the reference l i ne .  Follow the 

-7 slope of the adjacent rate-of-climb l i nes  u n t i l  in tersect ing the 
ve r t i ca l  5250-pound l ine.  

(4) Proceed hor izon ta l l y  r i g h t  t o  obtain rate-of-climb. (1540 Feet 
per minute) 

(5) Enter the climb speed data t o  determine the cllmb speed cor- 
rected for 5250 pounds and 2400 feet. (103 KIAS) 
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Rate-Of-Climb - Cruise Climb (Figure 5-15) 

(1)  Enter Figure 5-15 a t  5500 pounds weight. 
(2) Proceed hor izon ta l l y  r i g h t  from the 2000-foot pressure a l t i t u d e  

t o  the ve r t i ca l  column fo r  2o0C to  obtain rate-of-climb, (888 
Feet per minute). Note t ha t  cru ise rate-of-climb increases wi th - 
a l t i t u d e  between sea leve l  and approximately 5200 f ee t  pressure 
a l t i t ude .  

(3) Climb speed i s  120 KIAS for a l l  conditions. 

Rate-Of-Climb - Single Engine (Figure 5-16) 

(1) Enter Figure 5-16 a t  16OC (61°F). 
(2)  Proceed v e r t i c a l l y  up t o  the 2400-foot pressure a l t i t u d e  l ine .  - (3) Proceed hor izon ta l l y  r i g h t  t o  the reference l i ne ,  Follow the 

slope of the adjacent rate-of-climb l i nes  u n t i l  i n te rsec t ing  the 
ve r t i ca l  5250-pound l i ne .  

(4) Proceed hor izon ta l l y  r i g h t  t o  obtain rate-of-climb. (300 Feet 
per minute) 

(5) Enter the climb speed data t o  determine the climb speed cor- 
rected fo r  5250 pounds and 2400 feet. (10lKIAS) 

Time, Fuel And  Distance To Climb - Cruise Climb (Figure 5 -20 )  bl- 

Time, fuel and distance t o  climb are determined by f ind ing  the d i f -  
ference between the a i r po r t  and the cru ise conditions; thus, two 
calculat ions are required, one for the a i r p o r t  condit ion and the 
second for the cru ise condit ion. 

b 

Airanrt Cnnditinn: . . . . - . - - - . . - . . . -. . . 
(I) Enter Figure 5-20 a t  1 6 ' ~  (61°F). 
(2) Proceed v e r t i c a l l y  up t o  2400-foot pressure a l t i t u d e  l ine .  
(3) Proceed hor izon ta l l y  r i g h t  t o  the 5250-pound l i ne .  
(4)  Proceed v e r t i c a l l y  down t o  obtain time t o  climb (2.5 minutes), 

fuel t o  climb (10 pounds) and distance t o  climb (5 naut ica l  b 

miles) 

Cruise Condition: 
(5) Enter Figure 5-20 a t  0% (32%). 
(6) Proceed v e r t i c a l l y  up t o  9500-foot pressure a l t i t u d e  l i ne .  
(7) Proceed hor izon ta l l y  r i g h t  t o  the 5250-pound l i ne .  
(8) Proceed v e r t i c a l l y  down t o  obtain time t o  climb (9.5 minutes), 

f ue l  t o  climb (32 pounds) and distance t o  cl imb (20 naut ica l  'x 
miles). 

Final Calculations: = Cruise time t o  climb - A i rpor t  time t o  
Time t o  Climb climb 

= 9.5 minutes - 2.5 minutes 

= 7 minutes 

1 November 1975 
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Fuel t o  Climb = Cruise fuel t o  cl imb - A i r p o r t  fuel t o  
cl imb 

= 32 Pounds - 10 pounds 

= 22 pounds (add 25 pounds f o r  s t a r t ,  t a x i  
and runup) (47 pounds t o t a l )  

Distance t o  Climb = Cruise distance t o  cl imb - A i r p o r t  d i s -  
tance t o  cl imb 

= 20 nau t i ca l  mi les - 5 nau t i ca l  mi les 

= 15 nau t i ca l  mi les 

Adjusted f o r  wind (use 60% of the wind a t  
a l t i t u d e  f o r  cl imb wind), 

= 15 + w i n d  con t r ibu t ion  
7 minutes 

= l5 + [ 60 minutes ( . 6  x 15 knots)]  

= 15 nau t i ca l  mi les + 1.05 nau t i ca l  mi les 

= 16 nau t i ca l  mi les 

Time, Fuel And Distance To Descend (Figure 5 -25)  - 
Time, f u e l  and distance t o  descend are determined by f i n d i n g  the 
d i f fe rence  between the c ru ise  and the landing a i r p o r t  condit ions; 
thus two ca lcu lat ions are required, one for  the c ru ise  cond i t i on  and 
the second f o r  the landing a i r p o r t  condit ion. 

--. Cruise Condition: 
(1) Enter Figure 5-25 a t  the  c ru ise  a l t i t u d e  of 9500 feet. 
(2) Proceed h o r i z o n t a l l y  r i g h t  t o  the  guidel ine. 
(3) Proceed v e r t i c a l l y  down t o  obta in t ime t o  descend (19 minutes), 

f u e l  t o  descend (48 pounds) and distance t o  descend (57 nau t i ca l  
mi les) .  

Landing A i r p o r t  Condition: 

---. (4) Enter Figure 5-25 a t  the a i r p o r t  a l t i t u d e  of 1700 feet. 
(5) Proceed h o r i z o n t a l l y  r i g h t  t o  the  guidel ine. 
(6) Proceed v e r t i c a l l y  down t o  obta in time t o  descend (3.0 minutes), 

fuel t o  descend (8 pounds) and distance t o  descend (9 nau t i ca l  
mi les)  

F ina l  Calculat ions: 
Time t o  Descend = Cruise time t o  descend - A i r p o r t  t ime t o  

descend 

= 19.0 minutes - 3.0 minutes 

= 16.0 minutes 
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Fuel t o  Descend = Cruise f u e l  t o  descend - A i r p o r t  f u e l  t o  
descend 

= 48 pounds - 8 pounds 

= 40 pounds - 
Distance t o  = Cruise distance t o  descend - A i r p o r t  
Descend distance t o  descend. 

= 57 nau t i ca l  mi les - 9 nau t i ca l  mi les 

= 48 nau t i ca l  mi les 

Adjusted f o r  wind (use 40% of the wind a t  - 
a l t i t u d e  f o r  descent wind), 

= 48 + wind con t r ibu t ion  
16 minutes 

= 48 + I 60 minutes (.4 x 15 knots)]  

= 48 nau t i ca l  mi les + 1.6 nau t i ca l  mi les 

= 50 nau t i ca l  mi les 

Cruise Performance Wi th  Recommended Leon Mixture(F igure  5-21) 

Maximum recommended c ru ise  may be obtained w i t h  2500 RPM and 24.5 
Inches Hg. manifold pressure below 5200 feet  pressure a l t i t u d e ,  and , 
2500 RPM and f u l l  t h r o t t l e  above 5200 feet pressure a l t i t u d e .  

The approximation method f o r  ex t rac t ing  data from the c ru ise  tab les i s  
t o  s e l e c t  the next lower temperature and a l t i t u d e  values, which are gen- 
e r a l l y  conservat ive w i t h  respect t o  fuel economy. 

(1) Enter the  7500-foot data a t  2500 RPM and 23.2 Inches Hg. mani- - 
f o l d  pressure. 

(2 )  Use 0 C (3Z°F) data f o r  a power o f  75.2% airspeed o f  192 KTAS 
and a t o t a l  f u e l  f low o f  188 pounds per  hour. 

(3) Correct ing f o r  a weight of 5250 pounds, the airspeed increases 
to :  

5500 pounds - 5250 pounds) 
192 KTAS + 400 pounds ( 3  KTAS) = 

- 
192 KTAS + 1.9 KTAS = 194 KTAS 

Using the i n t e r p o l a t i o n  method, i n t e r p o l a t i n g  a l t i t ude ,  temperature and 
weight, the actual performance i s  68.5% power, 191 KTAS and t o t a l  fue l  f low 
of 172 pounds per hour. 

I n  the above calculat ions, f o r  convenience, the weight was assumed t o  be 
equal t o  the  takeo f f  weight of 5250 pounds. More r e a l i s t i c  data can be - 
determined i f  the average c ru ise  weight i s  used. This average Cruise 
weight i s  determined as fol lows: 

1 November 1975 
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Cruise = Tota l  - cl imb - descent 
Fuel , distance distance distance , [Total fuel flow per hour] 

True + wind 
airspeed correct ion 

.4 = 600 16 50 
Nautical - Nautical - Nautical 

- Mi les Miles x [I72 pounds per hour1 
191 KTAS + 15 Knot Tai lwind 

- - -  534 Nautical mi les , 172 pounds per hour 
206 

= 2.55 hours x 172 pounds per hour 

= 446 pounds Cruise 
fuel 

Average = Takeoff weight - s t a r t ,  t a x i  and cl imb fuel - 7 
Cruise 446 ounds 
Weight = 5250 pounds - 47 pounds - P2 

A = 4980 pounds 

Average = True airspeed from Figure 5-21 + weight correct ion 
Cruise 270 
Speed = 191 KTAS + 3.8 ( 400 ) 

4 = 194 KTAS 

Average = 194 KTAS + t a i lw i nd  
Ground 
Speed = 194 KTAS + 15 knots 

9 = 209 knots 

Distance= To ta l  distance - Climb distance - Descent distance 
During 
Cruise = 600 - 16 - 50 

= 534 Nautical Miles 

Time , Cruise distance 
4 

During ground speed 
Cruise 

= 2.56 hours 

Normal Landing Distance (Figure 5-26)  - 
Landing Weight = Takeoff weight - cl imb f ue l  - c ru ise  

f ue l  - descent fuel 

= 5250 pounds - 47 pounds - 446 pounds - 40 
pounds 

= 4717 pounds 
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Wind = 2100 a t  17 knots. Determine headwind 
component from Figure 5-9. (16 knots 
headwind) 

Enter F igure 5-26 a t  5000 pounds; the  approach speed i s  89 KIAS.  
Proceed h o r i z o n t a l l y  r i g h t  from 2000-foot pressure a l t i t u d e  t o  the 
v e r t i c a l  column for  10°c ( 5 0 " ~ ) .  The landing distance ground r o l l  w 
i s  580 feet  and the t o t a l  distance requi red t o  c lea r  a 50-foot ob- 
s t a c l e  i s  1730 feet  wi thout  wind correct ion.  With a 16-knot head- 
wind component, the corrected ground r o l l  distance i s  510 f e e t  and 
the  corrected t o t a l  distance requi red i s  1522 feet. 

16 Knots Headwind (3%) = 12% 4 Knots Headwind 

Corrected Landing = 580 f e e t  - [12% (580)l  
Ground Ro l l  = 580 feet - 70 feet 

= 510 f e e t  

Corrected Tota l  = 1730 - [12% (1730)l 
Distance Required = 1730 feet - 208 feet 

= 1522 f e e t  

Rate-Of-Climb - Ba lked  Landing Climb (Figure 5-17) 

(1) Enter Figure 5-17 a t  7% (45°F). 
(2) Proceed v e r t i c a l l y  up t o  the 1700-foot pressure a l t i t u d e  l i n e .  
(3) Proceed h o r i z o n t a l l y  r i g h t  t o  the weight reference l i n e .  - 

Follow the guidel ines up and t o  the r i g h t  u n t i l  i n t e r s e c t i n g  the 
v e r t i c a l  4717-pound weight l i n e .  

(4) Proceed h o r i z o n t a l l y  r i g h t  t o  determine the rate-of-climb. 
(1160 Feet per  minute) 

To ta l  Fuel Required = S ta r t ,  t a x i  and cl imb fue l  + cru ise fuel 
+ descent fuel * 

= 47 pounds + 446 pounds + 40 ounds = 533 
pounds (Without Holding Fuel7 
o r  533 pounds + 89 pounds = 622 pounds 
(With 45 Minutes Holding Fuel) 

Hold ing Time (Figure 5 -24)  
W 

To determine hold ing time, the fuel avai lab le for  ho ld ing must 
be determined. 

Fuel = I n i t i a l  fuel - [ s t a r t ,  t a x i  and cl imb 
Avai lab le fuel + c ru ise  fuel + descent fuel1 
f o r  = 978 pounds - [47 pounds + 446 pounds + 40 
Holding pounds] 

= 445 pounds .. 
(1) Enter Figure 5-24 a t  445 pounds of fuel avai lab le.  
(2) Proceed v e r t i c a l l y  up t o  the in te rsec t ion  w i t h  the guidel ine. 
(3) Proceed h o r i z o n t a l l y  l e f t  t o  obta in hold ing time avai lable. 

(3.75 hours) 

5-12 1 November 1975 
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AIRSPEED CALIBRATION 

NORMAL STATIC SOURCE 
NOTE: 

1.  Indicated airspeed assumes zero instrument 
error. 

2. The following calibrations are not valid in 
the prestall buffet. 

3. The following calibrations are valid for the 
p i lo t ' s  and copilot's  airspeed indicators 
when the standard or optional dual s tat ic  
system i s  installed. 

*Recomnended Minimum All Engines Approach Speed with 35O Flaps. 

Figure 5-1 
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AIRSPEED CALIBRATION 

NOTE: 
ALTERNATE STATIC SOURCE 

1. Indicated airspeed assumes zero instrument error .  
2. The fol lowing ca l ib ra t ions  are not  v a l i d  i n  the p res ta l l  bu f fe t .  
3. The fol lowing ca l ib ra t ions  are v a l i d  fo r  p i l o t ' s  and c o p i l o t ' s  t 

airspeed indicators when the standard s t a t i c  system i s  i n s ta l l ed .  
4. An a l te rna te  s t a t i c  source i s  not  approved for  cop i l o t ' s  i n s t r u -  

ments when opt ional  dual s t a t i c  system i s  i n s ta l l ed .  

PILOTS FOUL WEATHER WINDOW CLOSED 

*Recommended Minimum A l l  Engines Approach Speed With 35' Flaps. 

Figure 5-2 
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ALTIMETER C O R R E C T I O N  
N O R M A L  STATIC S O U R C E  

NOTE: 
1. Add correction to indicated altimeter reading. 

2. The following calibrations are valid for the pilot's 
and copilot's altimeters when the standard or 
optional dual static system is installed. 

- *Recornended Minimum All Engines Approach Speed With 35O Flaps 

ALTITUDE CMlRECTIMl PROCEDURE 

INDICATED ALTITUDE = DESIRED ALTITUDE - ALTIMETER [ To FLY ] [ (MSL) ] [cowEcTIoN] 

Figure 5-3 
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ALTIMETER C O R R E C T I O N  

ALTERNATE STATIC S O U R C E  
NOTE: 

1. Add cor rec t ion  t o  ind ica ted  a l t i m e t e r  reading. 
2. The fo l low ing  c a l i b r a t i o n s  are v a l i d  f o r  p i l o t ' s  and copiTot 's v 

a l t imete rs  when the standard s t a t i c  system i s  i n s t a l l e d .  
3. An a l te rna te  s t a t i c  source i s  no t  ava i lab le  f o r  c o p i l o t ' s  i n s t r u -  

ments when the opt ional  dual s t a t i c  system i s  i n s t a l l e d .  

PILOTS FOUL WEATHER W I N D O W  CLOSED 

*Recommended Minimum A l l  Engines Approach Speed w i t h  35' Flaps. 

ALTITUDE CORRECTION PROCEDURE 

INDICATED [ TO FLY 

Figure 5-4 

1 November 1975 
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PRESSURE CONVERSION 
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PRESSURE - INCHES OF MERCURY 

F igure 5-7 
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STALL SPEEDS 

CONDITIONS: NOTE: 

T h r o t t l e s  - IDLE 1. Maximum a l t i t u d e  l o s t  d u r i n g  U- 

a s t a l l  i s  300 f e e t .  
2 .  Maximum p i t c h  i n  power-off 

s t a l l  i s  lo0. 

F igure 5-8 

1 November 1975 
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WIND COMPONENT 

WIND COMPONENT PERPENDICULAR TO RUNWAY - KNOTS 

Figure 5-9 
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F i g u r e  5-10 (Sheet  1 of 2)  
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SECTION 5 

MODIL 
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NORMAL TAKEOFF DISTANCE 
CONDITIONS: NOTE: 
1, power - FULL THROTTLE and 2700 RPM Before 1. If f u l l  power i s  app l ied  w i t hou t  

Brake Release. brakes set ,  distances apply from 
2. Mixtures - LEAN f o r  f i e l d  e l eva t i on  (See p o i n t  where f u l l  power 1 s  apphed.  

F igure  5-27). 2. Decrease d is tance 7% for each 10 
3 .  Wing Flaps - UP. knots headwind. 
4 ,  Cowl Flaps - OPEN. 3. Increase distance 5% fo r  each 2 
5. Level, Hard Surface, Dry Runway. knots t a i l w i n d .  

4. Increase t o t a l  d is tance 7.9% f o r  
opera t ion  on f i r m  dry  sod runway. 

Figure 5-10 (Sheet 2 of 2) 
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M A X I M U M  PERFORMANCE TAKEOFF DISTANCE 
CONDITIONS: 
1. Power - FULL THROTTLE and 2700 RPM Before 

Wake Release. 
2. M i x t u ~ e s  - LEAN f a r  f i e l d  e l eva t i on  (See 

F igure  5-27). 
1 3. Wing Flaps - DOWN IS0. 

4. Cowl Flaps - OPEN. 
5. Level ,  Hard Surface, Dry Runway. 

NOTE: 
1. if f u l l  power i s  app l ied  w i t hou t  

brakes se t ,  d istances apply from 
p o i n t  where f u l l  power i s  app l ied  

2. Decrease d is tance 3% fo r  each 4 
knots headwind. 

3. Increase d is tance 5% fo r  each 2 
knots t a i lw ind .  

4. Increase t o t a l  d is tance 7.9% fo r  
opera t ion  on f i r m  d r y  sod runway. 

Figure  5-11 (Sheet 1 of 2 )  
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WEIGHT- 
POUNDS 

5500 

5100 

4700 

. , ,!"* ,:, 
* ) , .  

PRESSURE 
ALTITUDE- 

FEET 

SeaLeve l  
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10,000 

SeaLeve l  
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10,000 

Sea Level 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10,000 

TAKEOFF 
TO 50- 

FOOT 
OBSTACLE 

SPEEO- 
KIAS 

82 

78 

75 

-lo°C 

GROUND 
ROLL - 

FEET 

1120 
1230 
1350 
1490 
1650 
1820 
2010 
2240 
2500 
2800 
3140 

940 
1030 
1130 
1240 
1370 
1510 
1670 
1850 
2060 
2300 
2570 

770 
850 
930 

1020 
1120 
1230 
1360 
1510 
1670 
1860 
2070 

(14'F) 

TOTAL 
DISTANCE 
TO CLEAR 

50 FEET 

1440 
1580 
1740 
1920 
2130 
2350 
2620 
2940 
3320 
3800 
4370 

1210 
1320 
1450 
1590 
1760 
1940 
2150 
2390 
2680 
3030 
3420 

1000 
1100 
1200 
1310 
1440 
1590 
1750 
1930 
2150 
2410 
2700 

-20°C 

GROUND 
ROLL - 

REET 

1040 
1140 
1250 
1380 
1520 
1680 
1860 
2070 
2300 
2580 
2880 

810 
960 

1050 
1150 
1270 
1400 
1540 
1710 
1900 
2120 
2360 

720 
790 
860 
950 

1040 
1140 
1260 
1390 
1550 
1720 
1910 

0% 

GROUND 
ROLL - 

FEET 

1200 
1320 
1460 
1610 
1780 
1960 
2170 
2420 
2700 
3040 
3530 

1010 
1110 
1210 
1340 
1480 
1630 
1800 
2000 
2220 
2490 
2780 

830 
910 

1000 
1100 
1210 
1330 
1470 
1620 
1810 
2010 
2240 

(-4OF) 

TOTAL 
DISTANCE 
TO CLEAR 

50 FEET 

1340 
1480 
1620 
1780 
1970 
2180 
2420 
2710 
30EO 
3480 
3970 

1130 
1240 
1350 
1490 
1640 
1800 
1990 
2210 
2480 
2790 
3140 

940 
1030 
1120 
1230 
1350 
1480 
1630 
1800 
2000 
2230 
2490 

(32 '~)  

TOTAL 
DISTANCE 
TO CLEAR 

50 FEET 

1540 
1700 
1870 
2060 
2290 
2540 
2830 
3180 
3620 
4160 
4950 

1290 
1420 
1550 
1710 
1890 
2090 
2310 
2580 
2900 
3280 
3730 

1070 
1170 
1280 
1410 
1550 
1700 
1880 
2080 
2320 
2600 
2920 

1 0 ' ~  

GROUND 
ROLL - 

FEET 

1290 
1420 
1570 
1730 
1910 
2120 
2350 
2620 
2930 
3410 
3830 

1080 
1190 
1310 
1440 
1590 
1750 
1940 
2160 
2400 
2700 
3020 

890 
980 

1070 
1180 
1300 
1430 
1580 
1750 
1950 
2180 
2430 

(50°F) 

TOTAL 
DISTANCE 
TO CLEAR 

50 FEET 

1650 
1820 
2000 
2210 
2460 
2740 
3060 
3460 
3940 
4690 
5490 

1380 
1520 
1660 
1830 
2030 
2240 
2490 
2790 
3140 
3570 
4070 

1140 
1250 
1370 
1500 
1660 
1820 
2020 
2240 
2500 
2820 
3170 
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M A X I M U M  PERFORMANCE TAKEOFF DISTANCE 
CONOITIONS: 
1. Power - FULL THROTTLE and 2700 RPM Before 

8 ~ a k e  Release. 
2. Mixtures - LEAN f o r  f i e l d  e l eva t i on  (See 

Figure 5-27). 
3. Wing Flaps - DOWN 15O. 
4.  COW^ Flaps - OPEN. 
5. Level .  Hard Surface, Dry Runway. 

NOTE: 
1. If f u l l  power i s  app l ied  w i t hou t  

brakes set ,  distances apply from 
p o i n t  where f u l l  power i s  appl ied. 

2. Oecreare d is tance 7% fo r  each 10 
knots headwind. 

3 .  Increase d is tance 5% f o r  each 2 
knots t a i lw ind .  

4. increase t o t a l  d is tance 7.9% fo r  
o p e ~ a t i o n  on f i rm  d r y  sod runww. 

Figure 5-11 (Sheet  2 of 2)  
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ACCELERATE STOP DISTANCE 
CONDITIONS: NOTE: 
1. Power - FULL THROTTLE and 2700 RPM Before 1. If f u l l  power i s  app l i ed  

Brake Release. without brakes set,  d i s -  
2. ~ i x t u r e s  - LEAN f o r  f i e l d  e l eva t i on  (See tances apply from p o i n t  

F igure  5-27). where f u l l  power i s  app l ied .  
3.  Wing Flaps - UP. 2. Decrease d is tance 3% fo r  
4. Cowl Flaps - OPEN. each 4 knots headwind. 
5. Level ,  Hard Surface, Dry Ru?waY. 3. I n c ~ e a s e  d is tance 5% f o r  
6. Engine F a i l u r e  a t  Englne F a ~ l u r e  Speed. each 2 knots t a i l w i n d .  
7. I d l e  Power and Heavy Brak ing A f t e r  Engine 

Figure 5-12 

5-26 
1 November 1975 
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MOON 

ACCELERATE GO DISTANCE 
CONDITIONS: 

NOTE: 

1. Power - FULL THROTTLE and 2700 RPM Before 1. I f  f u l l  power i s  app l ied  

Brake Release. 
w i t hou t  brakes set,  d istances 

2. ~ i x t ~ r e s  - ~ e a n  f o r  f i e l d  e l eva t i on  (See apply from p a i n t  where f u l l  

F igure  5-27). 
power i s  appl ied. 

3. Wing Flaps - UP. 
2. Decrease d is tance 6% f o r  each 

4. Cowl Flaps - OPEN. 10 knots headwind. 

5. Level Hard Surface Dry Funway. 
3. I n c ~ e a s e  d is tance 2% f o r  each 

6. Engine F a i l u r e  A t  Engine F a i l u r e  Speed. 
knot  o f  t a i lw ind .  

7. propeller feathered and ~ ~ ~ d i ~ g  Gear Ret rac ted 4. Distance i n  boxes represent  

Dur ing  Climb: pates of c l imb l ess  than 50 

8. Mainta in  Englne F a i l u r e  Speed U n t i l  C lear  of f t l m i n .  

4700 

4300 

Figure 5-i3 
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RATE-OF-CLIMB - CRUISE CLIMB 
CONDITIONS: 
1. 2500 RPM and 2 4 . 5  Inches H9.' 
2 .  Landing Gear - UP. 
3.  Wing Flaps - UP. 

SECTION 5 
PERFORMANCE 

4. Caw1 F l a p s  - AS REQUIRED. 
5 .  A i r s p e e d  - 120 KIAS. 
6. Mixtures  - Recommended Fuel 
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RATE-OF-CLIMB - SINGLE ENGINE 
CONDITIoNS: 
1. 2700 RPM and  F u l l  T h r o t t l e .  
2. M i x t u r e  - CHECK F u l l  Power Fue l  F low 

(See F i g u r e  5-27). 
3.  Land ino  Gear - UP. 
4. Wing ~ i a p s  - UP. 
5. I n o p e r a t i v e  P r o p e l l e r  - FEATHERED. 

I 6. Wing6 Banked So Toward O p e r a t i v e  
Eng ine  w i t h  Approx imate ly  112 B a l l  
S l i ~  I n d i c a t e d  on  t h e  Turn and 

I Bank I n d i c a t o r .  
7. Cowl F laos  - CLOSED on l n o o e r a t i v e  

Engine 

OC -40 -30 -20 -10 2o 3o 
5500 5000 4500 4000 

WEIGHT - POUNDS 

OF -40 -20 0 20 40 60 80 100 120 
OUTSIDE AIR TEMPERATURE 

Figure  5-16 

1 November 1975 
Revision 3 - 1 Jan 1978 
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SINGLE-ENGINE SERVICE CEILING 

CONDITIONS: 
1. S ing le -Eng ine  C l imb  C o n f i g u r a t i o n  

NOTE: 
1. S i ng le -eng ine  s e r v i c e  c e i l i n g  i s  t h e  maximum 

a l t i t u d e  where t h e  a i r p l a n e  has t h e  c a p a b i l i t y  
Of c l i m b i n g  50 f e e t  Per  m inu te  w i t h  one eng ine 
i n o p e r a t i v e  and fea thered.  

2. I n c r e d s e  i n d i c a t e d  z e r v t c e  c e i l i n g  100 f e e t  
f o r  each 0.10 i nches  Hg. a l t i m e t e r  s e t t i n g  
g r e a t e r  t h a n  29.92. 

3. Decrease i n d i c a t e d  s e r v i c e  c e i l i n g  100 f e e t  
f o r  each 0.10 i nches  Hg. a l t i m e t e r  s e t t i n g  
l e s s  t h a n  29.92. 

4. T h i s  c h a r t  p r o v i d e s  performance i n f o r m a t i o n  
t o  a i d  i n  r o u t e  s e l e c t i o n  when o p e r a t i n g  
under  FAR 135.145 and 91.119 requ i r emen ts .  

OC -40 -30 -20 -10 0  10 20 30 40 50 
I 

OF -4)O -2'0 b 2'0 40 60 80 1b0 1:b 
I I I 

OUTSIDE AIR TEMPERATURE 
Figure 5-18 
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SECTION 5 G.& 3 1 0 ~  
PERFORMANCE MOOB 

CRUISE PERFORMANCE 
NOTE: 

WITH RECOMMENDED LEAN MIXTURE 
1. A t  7500 F e e t ,  i n c r e a s e  speed by 3. Operat ions a t  p e a t  EGT may be 

3 KTAS far each 400 pounds below u t i l i z e d  w i t h  power s e t t i n g s  
5500 pounds. w i t h i n  t h e  boxes i f  t h e  a i r p l a n e  

2. A t  10,000 F e e t ,  i n c r e a s e  speed by i s  equipped w i t h  t h e  o p t i o n a l  
4 KIA8 for each 400 pounds below EGT system. M 

5500 pounds. 

F i g u r e  5-21 (Sheet 2 of 3) 

5-36 1 November 1975 
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CRUISE PERFORMANCE 
WITH RECOMMENDED LEAN MIXTURE 

NOTE: 
1. A t  15,000 F e e t ,  i n c r e a s e  speed by 4 KTAS 

for  each 400 pounds below 5500 pounds. 
2 .  Operat ions a t  peak EGT may be u t i l i z e d  

w i t h  power s e t t i n g s  w i t h i n  t h e  boxes if 
t h e  a i r p l a n e  i s  equipped w i t h  t h e  o p t l a n a l  - EGT system. 

- 
Figure 5-21 (Sheet 3 of 3) 
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CONDITIONS: 
RANGE 

1. S t a r t i n g  Weight - 5500 Pounds. 
2. Cru ise  Climb t o  Des i red  A l t i t u d e .  
3. Recommended Lean Fuel Flow. 
4. Zero Wind. 
5. Standard Day. 

PROFILE 

NOTE: 
1. Range computations i nc l ude  fue l  

r equ i r ed  fo r  s t a r t ,  t a x i .  t a k e o f f ,  
c r u i s e  c l imb t o  a l t i t u d e ,  cruise, 
descent and 45 minutes h o l d i n g  
fue l  a t  45% power. 

2. The d is tances shown are t h e  sum o f  
the  d is tances t o  c l imb, c r u i s e  and 
descend. 

800 850 900 1000 1050 1100 1150 
APPROXIMATE RANGE - NAUTICAL MILES (978 POUNDS USABLE FUEL) 

I I I I I I I I I I I I I I I 
450 475 500 525 550 575 600 625 

APPROXIMATE RANGE - NAUTICAL MILES (600 POUNDS USABLE FUEL) 
,--- 

I 
I I I I I 

Id00 ld50 l l b O  1/50 1200 1250 1300 1350 1400 14'50 1500 
APPROXIMATE RANGE - NAUTICAL MILES (1218 POUNDS USABLE FUEL) 

Figure 5-22 



E N D U R A N C E  PROFILE -~ ~- 

CONDITIONS: 
1. S t a r t i n g  Weight - 5500 Pounds. 
2. Cru ise Climb t o  Desi red A l t i t u d e .  
3. Cru ise Fuel Flow - Recommended 

Lean Mixture.  
4. Standard Day. 

NOTE: 
1. Endurance computations inc lude  f u e l  

requ i red  f o r  s t a r t ,  t a x i ,  t akeo f f ,  
c r u i s e  c l imb  t o  a l t i t u d e ,  c ru i se ,  
descent and 45 minutes ho ld ing  
f u e l  a t  45% power. 

2. The endurance shown i s  the sum o f  
the t ime t o  cl imb, c r u i s e  and 
descend 

1.0 5.0 6.0 7.0 8.0 
ENDURANCE - HOURS (978 POUNDS USABLE FUEL) 

SECTION 5 
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r I I I I I 
2.0 2.5 3.0 3.5 4.0 4.5 

ENDURANCE - HOURS (600 POUNOS USABLE FUEL) - 
5.0 6.0 7.0 8.0 9.0 10.0 

ENDURANCE - HOURS (1218 POUNDS USABLE FUEL) 
Figure 5-23 
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HOLDING TIME 
CONDITIONS:  
1. Power - 45% * . *45% power can be 
2. R e c o m n e n d e d  Lean Fuel F l w  maintained at 2100 

(118 Pounds Per Hour Total). RPM with the following 
manifold pressure. 

4 6 8 10 12 
FUEL REQUIREMENT - 100 POUNDS 

F igu re  5-24 

1 November 1975 
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TIME, FUEL A N D  DISTANCE TO DESCEND - CONDITIONS: 
1. Power - As Required.  
2. Above 10,000 Feet ,  Descend a t  

1000 Fee t  Per  Minu te .  .... -~ 

3. Below 10,000 Feet ,  Descend a t  
500 Feet  Per  Minu te .  

4. Land ing  Gear - UP. 
5. Wing F laps  - UP. - 6. A i r speed  - 170 KIAS. 

0 5 10 20 25 
TIME TO DESCEND - MINUTES 

I I I I I 
I I I I I I I I J  

0 10 20 30 40 50 60 
FUEL USED TO DESCEND - POUNDS , 

I 
~ - -  ~~~~ ~ 

I I 
I l l  I I I I I I I I I I I I I  

0 10 20 30 40 50 60 70 80 
DISTANCE TO DESCEND - NAUTICAL MILES 

F i g u r e  5-25 
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NORMAL LANDING DISTANCE 

NOTE: 
1. Increase d is tance by 25% of ground run f o r  oper- 

a t i o n  on fin rod  runway. 
2. If necessary t o  l and  w i t h  wing f laps UP, the ap- 

proach Ipeed should be increased above t he  normal 
approach Ipeed by 12 knot r .  Expect t o t a l  l and ing  
d is tance t o  increase by 35%. 

3. Decrease t o t a l  d is tances by 3% f o r  each 4 knots 
headwind. For  operattons w i t h  t a i l w i n d s  up t o  10 
knot r .  increase t o t a l  d is tances by 5% f a r  each 2 
knots wind. 

Figure  5-26 (Sheet  1 of 2 )  

5-42 1 November 1975 
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NORMAL LANDING DISTANCE 

CONDITIONS: 
I. ~ h ~ o t t l e s  - IDLE. 
2 .   ding Gear - OOWN. 
3. wing Flaps - 35". 
4. Cowl F lapr  - CLOSE. 
5.  L ~ Y ~ I .  nard Surface Runway 
6 .  ~aximum Brak ing Ef for t .  

NOTE: 
1. Increase d i s tance  by 25% o f  ground run for  oper- 

a t i o n  on f i r m  rod  runway. 
2. l f  t o  land w i t h  wing f laps UP, the aP- 

proacn speed should be increased above t he  normal 
approach speed by 12 knots. Expect t o t a l  landing 
d i s tance  t o  increase by 35%. 

3. ~ecrease t o t a l  d i r t a n c e r  by 3% f o r  each 4 knots 
headwind. For operat ions w i t h  t a i l w i n d *  up t o  10 
knots. increase t o t a l  d i r t ance r  by 5% f o r  each 2 
knots wind 

Figure 5-26 (Sheet 2 of 2) 
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FUEL FLOW SCHEDULE 

FULL P O W E R  FUEL FLOW VERSUS ALTITUDE 

CRUISE C L I M B  FUEL F L O W  VERSUS ALTITUDE 

Power - FULL THROTTLE and 2700 RPM 

PRESSURE ALTITUDE - FEET 

Sea Level 
2000 
4000 
6000 
8000 

10,000 
12,000 
14,000 
16,000 

Figure 5-27 

FUEL FLOW - POUNDS/HOUR 

147 
134 
124 
116 
108 
101 
94 
87 
80 

Power - 24.5 Inches Hg. Manifold Pressure and 
2500 RPM t o  5200 Feet then FULL THROTTLE and 2500 RPM 

1 November 1975 

-. 

PRESSURE ALTITUDE - FEET 

Sea Level t o  5200 
6000 
8000 

10,000 
12,000 
14,000 
16,000 

FUEL FLOW - POUNDS/HOUR 

107 
103 
96 
88 
83 
78 
73 
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INTRODUCTION 
Section 6  of the  P i lo t "  Operating Handbook provides procedures f o r  

e s t a b l i s h i n g  t h e  a i r p l a n e ' s  b a s i c  empty weight and moment and procedures 
f o r  determining the weight and balance f o r  f l i g h t .  This sec t ion  a l s o  
descr ibes  a l l  items on t h e  Weight and Balance Data shee t  which was provided 
with t h e  a i rp lane  a s  del ivered from Cessna A i r c r a f t  Company. An equipl'lent 
l i s t ,  provided a t  t h e  end of t h i s  s e c t i o n ,  provides arms and weights of a l l  
equipment a v a i l a b l e  f o r  i n s t a l l a t i o n  on t h e  a i rp lane .  

., AIRPLANE WEIGHING PROCEDURES 
To Ertubiish Bor ic  Empty  W e i g h t  

The a i r p l a n e  must be weighed i n  t h e  following conf igurat ion.  

1. V i n g  f l a p s  s h a l l  be f u l l y  r e t r a c t e d  and a l l  o the r  control  surfaces  
s h a l l  be i n  neu t ra l .  

2. Service  engine o i l  a s  required to obtain  a  normal f u l l  i nd ica t ion .  
3. Check landing gear  down and pa:-;:.-G brake re leased.  
4. Remove a l l  esuiomert and i ter ls  not t o  be included i n  bas ic  ern$;,< . , 

weight. 
5. Adiust a l l  s e a t s  t o  t h e  norlnal ope ra t ins  oos i t ion  " ' 
6 Close a l l  baggage doors ,  main cabin door and emergency e x i t  window. 
7 .  Clean t h e  a i rp lane  i n s i d e  and out .  
8. Remove a l l  snow, i c e  o r  ivater which may be on the  airplaine. 
9 .  Weigh the  a i rp lane  i n  a  closed hangar t o  avoid e r r o r s  caused by a i r  

cu r ren t s .  
10. ~ i f u e l - t h e  a i rp lane  i n  accordance with t h e  following s t e p s .  

Conduct a l l  defuel ing operat ions  a t  a  s a f e  d i s t ance  
from o t h e r  ail-planes and bui ldings .  F i re  f i g h t i n g  
equipment must be r ead i ly  ava i i ab le .  Attach two 
ground wires from d i f f e r e n t  points  on tne  a i rp lane  
t o  separate  approved grounding s takes .  The use of 
two ground wires w i l l  prevent ungrounding of the  
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a. Turn  o f f  a l l  e l e  
b. Turn fue l  s e l e c t o r s  OFF. 

Reinove f u e l  f i l l e r  caps and remove as niuch f u e l  as poss ib le  
through the fue l  f i l l e r  by us ing  a  d e f u e l i n y  pump. 
D r a i n  the  remaining fue l  through the d r a i n  valves i n t o  an ap- 
p r o p r i a t e  conta iner .  
(1) The main tanks a re  dra ined by opening the d r a i n  va l ve  on 

the bottonl  of each tank. Tiie main tank  fue l  l i n e s  a re  
d ra ined  by  removing two fue l  sump d r a i n  va lves  l oca ted  on 
the l e f t  wing gap f a i r i n g .  The r i g h t  and l e f t  f u e l  
s e l e c t o r  va lves  a re  d ra ined  forward o f  t h e  nlain spar on 
t h e  outboard s i d e  of each nace l l e .  

( 2 )  Each a u x i l i a r y  tank i s  d ra ined  through the d r a i n  va lve  
l oca ted  outboard of each n a c e l l e  and forward o f  the  r e a r  
spar. The wing l o c k e r  fue l  tanks a re  d ra ined  by opening a  
d r a i n  va l ve  l oca ted  on the lower  surface o f  t h e  wing, 
i nboa rd  of t h e  r e s p e c t i v e  engine nace l l e .  Each wing 
l o c k e r  fue l  t r ans fe r  l i n e  i s  dra ined by opening the d r a i n  
va lve  l oca ted  i n  the  wing l ead ing  edge lower surface 
outboard of the r e s p e c t i v e  nace l l e .  

( 3 )  Each d r a i n  shou ld  remain open u n t i l  the  de fue l i ng  r a t e  
s lows t o  approx imate ly  1 drop pe r  second. 

e. Tiie fue l  remaining on-board a f t e r  defue l ing  i s  r e s i d u a l  f u e l  
and i s  i nc luded  i n  t h e  bas i c  empty we ight .  

f. Dra inab le  unusable fue l  must be added a f t e r  t h e  weighing t o  
o b t a i n  bas i c  empty weight.  F igu re  6-1 i nc ludes  t h e  we ight  and 
arms necessary t o  add t i l e  d r a i n a b l e  unusable f u e l .  

11. The a i r p l a n e  niust be l e v e l  when weighed. 
a. For l o n g i t u d i n a l  ' leve l ing ,  two b o l t s  a re  l o c a t e d  on the l e f t  

s i d e  o f  the  fuse lage a t  s t a t i o n s  88.9 and 59.1. Unscreiv these 
two b o l t s  approx imate ly  1/4 i n c h  so a  s p i r i t  l e v e l  can be 
p laced on them. 

b .  For  l a t e r a l  l e v e l i n g ,  use a  s p i r i t  l e v e l  on t h e  underside o f  
the  fuselaye a t  s t a t i o n  37.5. 

When weighing on the wheels o r  j a c k  p o i n t s  w i t h  mechanical sca les ,  
i n s u r e  t h e  sca les  a re  i n  c a l i b r a t i o c  and used pe r  the  a ~ ~ l i c a b l e  
manufac turer 's  recomieendations. When r, ieighiny' on the  wheels, de- 
f l a t e  o r  i n f l a t e  t h e  gear s t r u t s  and/or t i r e s  u n t i l  the  a i r p l a n e  i s  
l e v e l .  
When weighing on t h e  j ack  p o i n t s  w i t h  e l e c t r o n i c  weighing scales,  
a t t a c h  the e l e c t r o n i c  weighing c e l l s  t o  'the proper  ioounting adap- 
t e r s  t o  prevent  s l i p p i n g .  
a. Prepare the e l e c t r o n i c  weighing k i t  f o r  use by f o l l o w i n g  the 

manufac turer 's  i n s t r u c t i o n s  prov ided w i t h  the  weighing k i t .  
Ad jus t  a l l  jacks  s in iu l taneous ly  u n t i l  t h e  c e l l s  a re  i n  con tac t  
w i t h  the  j ack  p o i n t s .  Continue j ack ing ,  keeping the a i r p l a n e  
l e v e l ,  u n t i l  the  a i r p l a n e  i s  supported a t  the  j ack  p o i n t s  on ly .  

Keep the a i r p l a n e  l e v e l  w h i l e  j a c k i n g  t o  prevent  the  
a i r p l a n e  from s l i p p i n g  o f f  t h e  jacks  and damaging 
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AIRPLANE .WEIGHING FORM 
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14. Determine s c a l e  reading,  s c a l e  d r i f t  and t a r e  from a l l  t h ree  
s c a l e s .  

15. Lower the  a i r p l a n e  and Clear t h e  weighing Cel ls  a s  soon a s  t h e  
readings a r e  obtained. 

16. Coinputations (See Figure 6-11. 
a. Enter the  s c a l e  reading,  s c a l e  d r i f t  and t a r e  froin a l l  t h ree  

s c a l e s  i n  t h e  coluiilns i n  t h e  Airplane As Weighed Table. Coin- ,, , 

pute and e n t e r  values f o r  the  Net Weight and Airplane Total As 
Weighed coluii~ns. 

b. Determine t h e  C G  arni of t h e  a i rp lane  using t h e  foroiula pre- 
sented i n  Figure 6-1, 1 f  the  jack points  a r e  used f o r  weighing. 
I f  t h e  a i r p l a n e  i s  weighed on t h e  wheels, use the  following 
forinula. 

CG Arln of 110.21 WN 
Airplane As = 55.63 - 

WT 
= inches Rft  of Oatum 

Weighed 

where WN = n e t  weight on nosewheel and WT = t o t a l  n e t  weight on 
a l l  t h ree  wheels 

C.  Enter t h e  t o t a l  Net Weight and CG krfi1 i n  t h e  Basic Es~pty 
Weight and Center of Gravity Table columns. Multiply the  
l leight (Lbs) e n t r y  tinles the  CG Arm ( i n )  e n t r y  t o  determine 
Monlent (In-Lbs/100) en t ry .  Delete pr inted weight,  arrn and 
moments l i s t e d  f o r  fuel  tank conf igurat ions  not  i n s t a l l e d  i n  
t h e  a i rp lane .  Total each of the  th ree  coluinns t o  detertiline 
b a s i c  empty weight,  CG a m  and oioment. 

NOTE 

d. Enter Basic Enlpry Ijeight,  CG ar;. and moment i n  the  Weight and 
Balance Record, s e e  Figure 6-4. 

WEIGHT AND BALANCE DE"FEWMINA810N FOR FLIGHT 
The following i s  a sample weight and balance determination. For an 

actual  determination f o r  your a i r p l a n e ,  r e f e r  t o  t h e  equivalent  i l l u s t r a  
t ions  on t h e  Weight and Balance Data shee t  provided in  your a i rp lane .  

To conrpute the  ivejght and balance f o r  your a i rpla i le ,  use Figures 6-2 
through 6-4 as follows: 

Take t h e  i iasic Enipty Weight and MomentJ100 from the  l a t e s t  en t ry  shown 
on t h e  Weight and Balance Data s h e e t  o r  i n  Figure 6-4 and e n t e r  thein in 
item 1 (Basic  Enipty Weight) of Figure 6-3.  For t h i s  sample, assume a 
weight of 3472 pounds and niomentl100 of 1220. 
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WEIGHT AND MOMENT TABLES 

Figure 6 - 2  
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SAMPLE WEIGHT AND BALANCE FORM 

(DO no t  exceed isaxi~num zero 

*To ta l s  must be w i t h i n  approved we igh t  and C . G .  l i m i t s .  It i s  t h e  respons i -  
b i l i t y  o f  the  a i r p l a n e  owner and t h e  p i l o t  t o  i n s u r e  t h a t  t h e  a i r p l a n e  i s  
loaded p rope r l y .  The Bas i c  Empty Weight C.G. i s  no ted on the A i r p l a n e  
Weighing Form. If t h e  a i r p l a n e  has been a l t e r e d ,  r e f e r  t o  t h e  Weight and 
Balance Record f o r  t h i s  i n fo rma t i on .  

F igu re  6-3 

Determine arm, we ight  and Moment1100 of the  crew, passengers and baggage 
from F igu re  6-2 and en te r  them under Payload Computations i n  F igu re  6-3. 
i h e  crew and passenger l oad ing  t a b l e  i s  a p p l i c a b l e  o n l y  when the CG of the  
occupant i s  a t  t h e  l o c a t i o n  spec i f ied .  

If t h e  seats  a re  i n  any o t h e r  p o s i t i o n  than s t a t e d  i n  F igu re  6-2, t h e  
moment must be computed by m u l t i p l y i n g  occupant we ight  t imes the arm i n  
inches. A p o i n t  9 inches forward of t h e  i n t e r s e c t i o n  of the  sea t  bottom 
and sea t  back w i t h  sea t  cushions compressed can be assumed t o  be t h e  occu- 
pant  CG. For a  re fe rence  i n  determin ing t h e  arm, t h e  fo rward face of the  
cab in  doorway s t r u c t u r e  i s  fuse lage s t a t i o n  20.00, 

See F igu re  6-3. T o t a l  t h e  Payload Computations i tenis and en te r  the  
r e s u l t i n g  Weight and Moment1100 i n  i t e m  2. 

See F igu re  6-3. T o t a l  i tems 1 (Bas ic  Empty Weight) and 2 (Payload) t o  
determine app rop r i a te  e n t r i e s  f o r  i t e m  3 (Zero Fuel Weight) .  

See F igu re  6-3. I t em 4 (Fuel  Loading),  i s  determined from the a p p l i -  
cab le  columns of F igure  6-2. 
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Total items 3 and 4 t o  determine 5 (Takeoff Weight). Enter item 5 i n  
Figure 6-2 t o  deterniine i f  t h e  loading i s  wi thin  allowable l i m i t s .  I f  the  
point  f a l l s  wi thin  t h e  envelope, t h e  loading i s  approved. i f  t h e  point  
f a l l s  ou t s ide  t h e  envelope, i t  w i l l  be necessary t o  r e d i s t r i b u t e  the load. 

Refer t o  Sect ion 5 f o r  es t imated fue l  used during t h e  f l i g h t .  Af te r  
determining t h e  fue l  used, obta in  t h e  appropr ia te  weights and Moment1100 
from Figure 6-2. Enter t h e  t o t a l  o f  these  weights and Momentj100 i n  item 6 
(Less Fuel To Des t ina t ion) .  

Item 7 (Landing Weight) i s  determined by sub t rac t ing  item 6 from iteni 5. 
Enter item 7 i n  Figure 6-2 t o  determine i f  the  loading i s  wi thin  allowable 
l i m i t s .  I f  t h e  po in t  f a l l s  wi thin  the  envelope, the  loading is approved. 
I f  t h e  point  f a l l s  ou t s ide  t h e  envelope, i t  w i l l  be necessary t o  r ed i s -  
t r i b u t e  t h e  load. 

WEIGHT A N D  BALANCE RECORD 
The Weight and Balance Record, see  Figure 6-4, provides a record t o  

r e f l e c t  t h e  continuous h i s t o r y  of changes i n  a i rp lane  s t r u c t u r e  and/or 
equipment which a f f e c t s  the  weight and balance of t h e  a i r p l a n e .  

The Basic Empty Weight of your a i rp lane  i s  entered a t  the  appropr ia t e  
loca t ion  or t h e  Weight and Balance Data s h e e t  a s  del ivered from t h e  fac- 
to rv .  Chanoes t o  t h e  s t r u c t u r e  o r  eauioment should be entered on t h e  
Weight and Balance Record when any mddikications a r e  made t o  the  a i r p l a n e .  

, I t  i s  t h e  r e s p o n s i b i l i t y  of t h e  a i r p l a n e  owner t o  a s su re  t h i s  record i s  up 
t o  da te ,  a s  a l l  loadings w i l l  be based on t h e  l a t e s t  en t ry .  

EQUIPMENT LIST 
, , The following pages of t h i s  handbook contain  a comprehensive l i s t i n g  of 

a i l  equipment a v a i l a b l e  f ron  t h e  f a c t o r y  f o r  t h e  310 a i rp lane .  This 
equipment l i s t  i s  divided i n t o  two s e c t i o n s ,  t h e  f i r s t  of which (Sect ion A )  
l i s t s  a l l  equipment required t o  be i n s t a i l e d .  The second sec t ion  (Section 
8 )  l i s t s  t h e  remaining s tandard equiprent  and a l l  a v a i l a b l e  opt ional  equip-  
men t .  

A "Mark I f  I n s t a l l e d "  column has been provided a f t e r  each item i n  the  
equipn:ent l i s t .  I f  des i r ed ,  t h e  opera to r  may check each appropr ia te  item 

, , which i s  i n s t a l l e d  i n  h i s  p a r t i c u l a r  a i rp lane .  Columns showing weight i n  
pounds and arm i n  inches provide t h e  weight and cen te r  o f  grav i ty  locat ion 
f o r  t h e  equipnlent. 

A customized equipment l i s t ,  d e t a i l i n g  Only t h e  equipment i n s t a l l e d  i n  
your a i r p l a n e  a s  de l ive red  fronl t h e  f ac to ry ,  i s  provided with your a i rp lane  
papers. This l i s t  i s  presented i n  t h e  same order  and format as the  compre- 
hensive l i s t i n g .  

I November 1975 
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EQUIPMENT LIST 

AIRPLANE SERIAL NO. 310R0501 THRU 310R0800 

THE FOLLOI!ING I S  A COMPLETE L I S T  OF EQUIPMENT WHICH CAN BE l i<STALLED I N  THE AIRPLANE 'IIHEN DELIVERED 
BY CESSNA AIRCRAFT COhIPANY. REFER TO THE EQUIPMENT L I S T  I N  THE AIRPLANE FOR A L I S T  OF EQUIPMENT 
ACTUALLY ItNSTALLED WHEN DELIVERED BY CESSNA AIRCRAFT COMPANY. 
DATUM STATION 0 . 0  I S  AT THE FORWARD FACE OF THE FUSELAGE BULKHEAD JUST FORWARD OF THE RUDDER PEDALS. 
bIEGATIVE ARMS ARE DISTANCES FORVARD OF DATUM STATIOi l  0 . 0 .  
POSIT lVE  ARMS ARE DISTANCES AFT OF DATUM STATION 0 . 0 .  
AN ASTERISK (*) IINDICATES EXCHANGE 'I!E!GIiT. 
INSTALLATIOH APPROVAL OF EQUIPI~IENT 1iNCI.IJDED I N  T H I S  L I S T  I S  I.iAINTAIHED EITHER BY THE MANUFACTURER'S 
STANDARD l i I T H  THE APPROVAL NUI~IBER liOTLl1 ULTH EQUIPMENT OR I N  THE MANUFACTURER'S TYPE DESIGN F I L E  I N  
ACCORDANCE WITH DELEGATION OPTION AUTHOKIZATlON CE-3. 

S E C T I O N  A 
REOUIRED E O U I P M E N T  

\<HEEL-MAIN GEAR 6 5 0 x 1 0  
TIRE-IcIAIN GEAR 6 5 0 x 1 0  6 PLY 
TUBE-iMAIN GEAR 6 5 0 X l O  TYPE 1 1 1  
BRAKE-i.lAIM GEAR 
WHEEL-NOSE GEAR 6 0 0 x 6  
TIRE-NOSE GEAR 6 0 0 x 6  4 PLY 
TUBE-NOSE GEAR 6 0 0 x 6  TYPE Ill 
ENGINE Ci,lC 6 CYL 285 HP 2700RPl.l 
F ILTER-AIR INDUCTION 
EXHAUST SYSTEi,t 
O I L  RADIATOR (MODINE) 
FUEL PUMP-CMC-ENGINE I IRI\ IEN 
FllFl Pllf1P-li00ST 
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REQUIRED EQUIPMENT 

PROP GOVERNOR 

AIRSPEED INDICATOR 

f4ANIFOLD PRESSURE GAGE - DUAL 
LEFT ENGINE GAGE 
RIGHT ENGIIIE GAGE 

BATTERY 24 VOLT 

DER HARNESS PILOT 
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COMPUTER CA-550AlFD 
CONTROLLER C - 5 3 i A  
ACTUATOR PA-495A-1  
ACTUATOR TA-495A 
ALTITUDE SENSOR AS-895A 

MODE SELECTOR S-550A 
FLUX DETECTOR CT-504A 
SLAVE ACCESS !3/0 BS SA-83% 
SLAVE ACCESS WIBS SA-832B 
CONVERTER 8 - 8 4 1 A  
MOUNT 3 6 4 5 0  

CONTROLLER C-531A 
ACTUATOR PA-49%-1 
ACTUATOR TA-495A 
ALTITUDE SENSOR AS-895A 
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SLAVE ACCESS KIBS SA-832U 
CONVERTER M-84lA 
MOUNT 36450 
CONVERTER G-841A 
MOUNT 36450 
INDICATOR IN-832R 

SLAVE ACCESS MI0 BS SA-833 

SLAVE ACCESS 1110 BS SA-832A 
SLAVE ACCESS WIBS SA-832A 
CONVERTER G-841A 
MOUI4T 36450 

FUEL SYSTEM 
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PROPELLER 

INSTRUIMENTS 
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CONTROL C-831A 
ACCESSORY U N I T  R T A - 8 3 i B  

RECEIVER R-41A 
PIOUNT 3 6 4 5 0  
CONTROL C-841A 
INDICATOR I N - 4 1 A  
INDICATOR I N - 4 1 D  
CONVERTER G-841A 
MOUNT 3 6 4 5 0  

RECEIVER R-41A 

CONiROL C-841A 
INDICATOR I N - 4 i A  
INDICATOR I N - $ I D  
CONVERTER B-S41A 

RECEIVER R-402A & MOUNT 
ANTENNA A-24A 
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klOUNT 4 0 8 3 0  
CONTROL C-S46A 
INDICATOR I N - 3 4 6 A  
ACCESSORY U N I T  RA-846A 
ANTENNA LOOP L-346A 

TRANSCEIVER RT-831A 
MOUNT 3 6 2 8 0  
CONTROL C-831A 
ACCESSORY U N I T  RTA-8318 
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CONTROL C-841A 
IMDICATOR IN-41A 
INDICATOR IN-41D 
CONVERTER B-841A 

INDICATOR IN-41A 
INDICATOR IN-41D 

ANTENNA RGS-10-48 

RECEIVER R-846A 

CONTROL C-846A 
INDICATOR IN-346A 
ACCESSORY UNIT RA-846A 
ANTENNA LOOP 1-346A 
ANTEiiNA StNSE 
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AIRPLANE & SYSTEMS DESCRIPTIONS 

INTRODUCTION 
Section 7 of the P i l o t ' s  Operating Handbook provides a descr ip t ion and 

operat ion o f  the a i rp lane and i t s  systems. 
.., 

I 
8," 8 L 

Operational procedures fo r  opt ional  systems and 
equipment are presented i n  Section 9. I 

--=, AIRFRAME 
The 310 i s  a $-place (standard), o r  6-place (op t iona l ) ,  a l l -meta l ,  low- 

wing airplane. The fuselage and empennage are o f  semimonocoque construc- 
t ion .  The wing, hor izonta l  and v e r t i c a l  t a i l  surfaces are o f  conventional 
aluminum construction. The wing uses 2 main spars which at tach t o  the 
carry- thru spars. The re t rac tab le  landing gear i s  a t r i c y c l e  design using 
a i r -over -o i l  shock s t ru ts .  

... The 310 I1 i s  i den t i ca l  t o  the 310 except a se lect ion o f  popular 
opt ional  equipment has been included as standard equipment. 

INSTRUMENT PANEL 
The instrument panel, see Figure 7-1, contains the instruments and 

contro ls  necessary for  safe f l i g h t .  The instrument panel presented i s  
t yp ica l ,  as i t  contains a l l  standard items and a good select ion of popular 
opt ional  equipment. The funct ion and operation of the instrument panel 
features not  described here have been explained i n  t h i s  sect ion o r  Section 
9 under the appl icable system. 

,. - 



SECTION 7 
AIRPLANE & SYSTEMS DESCRIPTIONS 

INSTRUMENT PANEL 
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OVERHEAD CONSOLE 

The overhead console, see F igure 7-2, inc ludes the  av ion ics  speaker, 
ins t rument  panel f l o o d l i g h t  w i t h  dimming con t ro l ,  oxygen jacks f o r  the  

,+~* 
p i l o t  and c o p i l o t ,  and a headphone and microphone jack.  

OVERHEAD CONSOLE 

OVERHEAD DIRECTIONAL MAP LIGHTS 

AVIONICS SPEAKER HEADPHONE JACK 

OXYGEN JACK 

... . . . 

INSTRUMENT PANEL FLOOD LIGHT 

FLOOD LIGHT DIMMING CONTROL 

Figure 7-2 

FLIGHT CONTROLS SYSTEM 
.- The f l i g h t  c o n t r o l s  cons is t  of t he  a i l e rons ,  e levators  and rudder and 

t h e i r  respec t i ve  t r i m  systems. A l l  o f  these surfaces are constructed o f  
aluminum and a re  100% s t a t i c a l l y  mass balanced. 
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AILERON S Y S T E M  

Each a i l e r o n ,  see F igure  7-3, i s  a t tached t o  t h e  r e a r  main wing spar a t  
two p o i n t s .  The a i l e r o n  i s  actuated by a push-pull rod which i s  a t tached 
t o  a b e l l  crank i n  the wing. The b e l l  crank i s  actuated by cables a t tached 
t o  t h e  p i l o t ' s  c o n t r o l  wheel. 

AILERON S Y S T E M  

DETAIL C DETAIL A 

Figure  7-3 

1 November 1975 
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A I L E R O N  T R I M  S Y S T E M  

DETAIL B 

DETAIL A 

Figure 7-4 
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E L E V A T O R  S Y S T E M  

The two e levator  contro l  surfaces, see Figure 7-5, are connected by a 
torque tube. The resu l t i ng  e levator  assembly i s  attached t o  the rear  spar 
o f  the hor izon ta l  s t a b i l i z e r  a t  f i ve  points. The e levator  assembly i s  
actuated by a push-pull rod  which i s  attached t o  a b e l l  crank i n  the empen- 
nage. The b e l l  crank i s  actuated by cables attached t o  the p i l o t ' s  contro l  -, 
wheel. 

ELEVATOR SYSTEM 

-* 
DETAIL A 

DETAIL B 

Figure 7-5 
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E L E V A T O R  T R l M  S Y S T E M  

E L E V A T O R  T R l M  S Y S T E M  

DETAlL B 

DETAIL A 
Figure 7-6 
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RUDDER S Y S T E M  

The rudder, see Figure 7-7, i s  attached t o  the v e r t i c a l  s t a b i l i z e r  rea r  
lnain spar a t  three points.  The rudder i s  actuated by a b e l l  crank attached 
t o  the  bottom of the rudder. The b e l l  crank i s  actuated by cables attached 
t o  the cockpi t  rudder pedals. 

RUDDER S Y S T E M  

DETAIL B DETAIL A 

Figure 7-7 
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R U D D E R  T R l M  S Y S T E M  

Rudder t r im,  s e e  Figure 7-8, i s  achieved by a t r im t a b  a t tached t o  t h e  
lower half of t h e  rudder wi th  a f u l l  length  plano-tYpe.hlnge. The t r im t a b  

-, i s  actuated by a push-pull rod which i s  a t tached t o  a 3aFk screw type 
ac tua to r  i n  t h e  v e r t i c a l  s t a b i l i z e r .  The a c t u a t o r  i s  drlven by cables  
a t tached t o  t h e  rudder t r im wheel on t h e  cockpi t  control  pedesta l .  

R U D D E R  T R l M  S Y S T E M  

DETAIL B 

DETAIL A 
Figure 7-8 
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NOSEWHEEL STEERING SYSTEM 

The nosewheel steering system, see Figure 7-9, consists of the rudder 
pedals, nose gear, bungee spring assembly and cables. During ground oper- 
ation, the nose gear automatically engages the nosewheel steering system, 
allowing normal directional control. 

-= 

NOSEWHEEL STEERING SYSTEM 

.- 
DETAIL B DETAIL A 

Figure 7-9 
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The minimum t u r n i n g  rad ius  i s  presented i n  F igure 7-10. Always use as 
l a r g e  a rad ius  of t u r n  as i s  p r a c t i c a l .  Turn ing t i g h t e r  than necessary re-  
qu i res  excessive b rak ing  on the  inboard wheel which decreases the  t i r e  
l i f e .  

-\ 

- NU1 t 

Minimum t u r n i n g  rad ius  i s  e f f e c t e d  w i t h  inboard 
wheel brake locked, f u l l  rudder  and d i f f e r e n t i a l  
power. 

? 

M I N I M U M  TURNING RADIUS 

Figure 7-10 

W I N G  FLAPS SYSTEM 
4 The wing f l aps ,  see F igure 7-11, a re  o f  t he  s p l i t  f l ap  design. Each 

wing f l a p  ( two per  s ide )  i s  at tached t o  the  r e a r  wing main spar lower 
surface and i s  actuated by two push-pul l  rods attached t o  b e l l  cranks i n  
the wing. The b e l l  cranks i n  each wing a re  ganged together  w i t h  push-pul l  
rods. Each inboard push-pul l  rod  i s  at tached t o  a cable which i s  actuated 
by an e l e c t r i c  motor w i t h  reduct ion gear i n  the  fuselage center  sect ion. 

The e l e c t r i c  f l a p  motor i s  c o n t r o l l e d  by the  wing f l ap  p o s i t i o n  switch, 
see F igure 7-1, i n  the  cockp i t .  Th is  swi tch incorporates a p rese lec t  
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feature which allows the p i l o t  t o  select  the amount of f lap extension 
desired. When the oO, 150 o r  35O pos i t ion  i s  selected, the f lap motor i s  
e l e c t r i c a l l y  actuated and drives the f laps  toward the selected posi t ion.  
AS the f laps move, an intermediate cable feeds pos i t ion  information back t o  
the preselect  assembly. When the actual f l a p  pos i t ion  equals the selected 
posi t ion,  a microswitch deenergizes the f l a p  motor. 

b. 

WING FLAPS S Y S T E M  

Figure 7-11 

1 November 1975 
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LANDING GEAR SYSTEM 
The l a n d ~ n g  gear ,  s e e  Figure 7-12, i s  a f u l l y  r e t r a c t a b l e  t r i c y c l e  land- 

ing gear  cons i s t ing  o f  a main gear  located i n  each wing and a nose gear  lo-  
- cated i n  t h e  forward fuselage.  Each landing gear  i s  mechanically connected 

t o  a s i n g l e  gear  box located a f t  of t h e  p i l o t ' s  s e a t .  The s i n g l e  gear  box 
i s  normally driven e l e c t r i c a l l y  by a motor a t tached t o  t h e  gear  box. The 
e l e c t r i c  motor i s  ac tua ted  by t h e  landing gear  switch on t h e  p i l o t ' s  i n -  
strument panel.  During ground operat ion,  accidental  gear  r e t r a c t i o n ,  
r ega rd less  of gear  swi tch pos i t ion ,  i s  prevented by a s a f e t y  switch located 
on t h e  l e f t  landing gea r  shock s t r u t .  When t h e  weight of t h e  a i r p l a n e  i s  
on t h e  landing gear ,  t h e  shock s t r u t  i s  compressed, allowing t h e  s a f e t y  

, switch t o  open, thus preventing e l e c t r i c a l  power from reaching t h e  landing 
gear  motor. 

The landing gea r  doors a r e  mechanically l inked t o  t h e i r  r e spec t ive  
landing gea r s ,  r e t r a c t i n g  and extending with  each landing gear.  

The landing gear  i s  operated by a switch,  s e e  Figure 7-1, which i s  
i d e n t i f i e d  by a wheel-shaped knob. The switch pos i t ions  a r e  UP, of f  

_=, ( cen te r )  and DOWN. To operate  t h e  gear ,  pu l l  ou t  t h e  landing gear  switch 
and move t o  t h e  des i r ed  posi t ion.  This allows e l e c t r i c a l  power t o  energize  
the  landing gear  motor, d r iv ing  t h e  landing gear  toward t h e  se lec ted  posi- 
t i on .  The motor w i l l  cont inue t o  run u n t i l  t h e  up o r  down l i m i t  switch on 
t h e  gear  box disconnects  t h e  e l e c t r i c a l  power t o  t h e  landing gear  motor. 

LANDING GEAR SYSTEM 

Figure 7-12 
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LANDING GEAR POSITION LIGHTS 

Four l and ing  gear p o s i t i o n  i n d i c a t o r  l i g h t s ,  see F igure 7-1, are l oca ted  
t o  tne  r i g h t  of t he  land ing gear switch. Three of these l i g h t s  (one f o r  
each gear) are green and w i l l  i l l u m i n a t e  when each land ing gear i s  f u l l y  
exteoded and locked. The o the r  l i g h t  i s  red  and w i l l  i l l u m i n a t e  when any 
o r  a l l  of t he  gears a re  unlocked ( i n te rmed ia te  p o s i t i o n ) .  When the  gear +-/ 

unlocked l i g h t  and gear down l i g h t s  are n o t  i l l um ina ted ,  the  land ing gear 
i s  i n  the  UP and locked p o s i t i o n .  The l i g h t s  are push-to-test type w i t h  
r o t a t a b l e  dimming shut ters .  

1 November 1975 
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LANDING GEAR HANDCRANK 
A land ing  gear handcrank, see F igure 7-13, f o r  manually lower ing the  

land ing gear, i s  l oca ted  j u s t  below the  r i g h t  f r o n t  edge o f  t he  p i l o t ' s  - seat.  Normally, t he  crank i s  f o l d e d  and stowed i n  a  c l i p  beside t h e  seat. 
TO use the  crank, tilt p i l o t ' s  seat  a f t ,  p u l l  t he  crank o u t  from i t s  Stor -  
age c l i p  and unfo ld  i t  u n t i l  i t  locks i n  the  operat ing p o s i t i o n .  The 
procedure f o r  manually lower ing t h e  land ing  gear i s  given i n  Sect ion 3. To 
stow the  crank, push the  l o c k  re lease bu t ton  on the  crank handle, f o l d  the  
handle and i n s e r t  i t  i n  the storage c l i p .  

The handcrank handle must be stowed i n  i t s  c l i p  
before the  gear w i l l  operate e l e c t r i c a l l y .  When the  
handle i s  placed i n  the  operat ing pos i t i on ,  i t  
disengages the  land ing gear motor f rom the  ac tua to r  

--\ LANDING GEAR HANDCRANK 

RELEASE BUTTON 

HANDCRANK (EXTENDED) 

HANDCRANK (STOWED) 

Figure 7-13 

- LANDING GEAR SHOCK STRUTS 

Shock absorpt ion i s  prov ided on each gear by an a i r - o v e r - o i l  shock 
s t r u t .  Th is  s t r u t  i s  composed o f  two bas ic  pa r t s :  an upper t runn ion  as- 
sembly and a lower p i s t o n  assembly which f i t s  i n s i d e  the  upper t runn ion as- 
sembly. The lower p i s t o n  assembly contains an o r i f i c e  and tapered mete r in i  - p i n  which vary the  res i s tance  t o  shock according t o  s e v e r i t y  t ransmi t ted t c  
the  upper t runn ion  assembly. 
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FUEL SYSTEM 
The f u e l  system, see F igure 7-14, cons is t s  o f  two main tanks, two op- 

t i o n a l  a u x i l i a r y  tanks, two op t iona l  wing locke r  tanks, f u e l  se lec to rs  f o r  
s e l e c t i o n  of main, a u x i l i a r y  o r  crossfeed fue l  and o the r  necessary compo- 
nents t o  complete the  system. 

'r 

MAIN TANKS 

The main tanks are i n t e g r a l l y  sealed (wet) aluminum tanks mounted on 
each wing t i p .  Each tank conta ins an a u x i l i a r y  f u e l  pump and t rans fe r  
pump. The a u x i l i a r y  f u e l  pump, mounted i n  the  bottom o f  the  tank, provides 
fue l  pressure f o r  p r im ing  du r ing  engine s t a r t i n g  and suppl ies  f u e l  t o  the  
engine i n  an emergency. The a u x i l i a r y  pump operat ion i s  c o n t r o l l e d  by an 
a u x i l i a r y  f u e l  pump sw i t ch  on the  sw i t ch  and c i r c u i t  breaker panel. The 
t rans fe r  pump, mounted on the  a f t  s i d e  of t he  main tank r e a r .  bulkhead, 
t ransfers  fue l  f rom t h e  nose sec t ion  of t he  main tank t o  the  center  sump 
area, where i t  i s  p icked up and rou ted  t o  the  engine by the  engine-dr iven 
o r  a u x i l i a r y  fue l  pump. The t r a n s f e r  pump permits steep descents w i t h  low 
main tank fue l  quan t i t y .  The t r a n s f e r  pump operates cont inuous ly  whenever 
the  b a t t e r y  sw i t ch  i s  pos i t i oned  t o  ON. The main tank i s  vented t o  atmos- 
pher i c  pressure by a  f l u s h  vent l oca ted  on the lower a f t  p o r t i o n  o f  the 

j _~  
main tank. These tanks a re  serv iced through a  f l ush  f i l l e r  l oca ted  on the 
top forward p o r t i o n  of each tank. 

OPTIONAL AUXILIARY TANKS 

The op t iona l  a u x i l i a r y  tanks are a v a i l a b l e  i n  two s izes.  These tanks 
are bladder-type c e l l s  l oca ted  between the  spars i n  the outboard wing. 
These tanks prov ide an engine fue l  supply dur ing c r u i s e  operat ions. The 
a u x i l i a r y  tanks a re  vented t o  the  main tanks. The a u x i l i a r y  tanks are 
serv iced through a  f l ush  f i l l e r  located on the upper wing sur face outboard 
of t h e  nacel les .  

\rJ 

OPTIONAL WING LOCKER TANKS 

A wing locke r  f u e l  tank i s  a v a i l a b l e  f o r  i n s t a l l a t i o n  i n  the forward 
p o r t i o n  o f  each wing locke r  baggage area. These tanks are bladder-type 
c e l l s  which supplement the  main tank f u e l  quant i ty .  Th is  f u e l  cannot be 
f e d  d i r e c t l y  t o  the engines; ins tead i t  i s  t ransfer red t o  the  main tanks by 
wing locke r  f u e l  t r a n s f e r  pumps. The t r a n s f e r  pumps a re  manually con- -, 

t r o l l e d  and should n o t  be energized u n t i l  adequate volume i s  a v a i l a b l e  i n  
the main tanks t o  ho ld  the  wing locke r  fue l .  A f t e r  the f u e l  i s  t rans-  
ferred, a  pressure swi tch i n  each t rans fe r  l i n e  w i l l  sense a  drop i n  pres- 
sure and i l l u m i n a t e  t h e  i n d i c a t o r  l i g h t  on the instrument panel, i n d i c a t i n g  
fue l  t r a n s f e r  i s  complete and the  app l i cab le  wing locke r  t rans fe r  pump 
should be turned off. These pumps use fue l  f o r  l u b r i c a t i o n ;  therefore,  
operat ion a f t e r  f u e l  t rans fe r  w i l l  shorten the  pump l i f e .  The wing locke r  
f u e l  tanks are i n d i v i d u a l l y  vented through the lower sur face of each wing. 
The f u e l  vent  l i n e s  a re  deiced by heaters which are c o n t r o l l e d  by the  p i t o t  
heat switch. These tanks are serv iced through a  f l ush  f i l l e r  l oca ted  on 
the  top o f  t he  engine nacel le.  
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FUEL SYSTEM 
FUEL OUANTITY GAGE 

FUEL D FUEL SUPPLY CHECK VALVE FUEL 
INJECTION 
NOZZLE ES, V A P O R  RETURN MECHANICAL ACTUATION 'N,$::z 

(TYPICAI  1 FUEL VENT - ELECTRICAL ACTUATION (TYPICAL) 
~ ~ 

CROSSFEED FUEL 8 DRAIN VALVE 

0 FUEL FILLER FUEL QUANTITY 
0 PRESSURE SWITCH TRANSMITTER 

Figure 7-14 
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FUEL SELECTORS 

Two fuel selectors, one for  each engine, are provided on the f l o o r  
between the p i l o t  and cop i l o t  seats. The selectors allow select ion of main 
fuel, aux i l i a r y  fuel, crossfeed and no fuel. 

The MAIN pos i t ion  of each selector  allows fuel t o  flow from the main I_ 

tank through the fuel se lector  t o  the engine-driven fuel pump. The AUXIL- 
IARY pos i t ion  al lows fuel t o  flow from the aux i l i a r y  tank through the fue l  
se lector  t o  the engine-driven pump. The crossfeed pos i t ion  allows fuel t o  
flow from the  opposite engine main tank t o  the engine-driven fue l  pump. 
The crossfeed Posi t ion i s  used fo r  balancing asymmetric fuel loads and 
supplying the engi ne-driven fuel pump from the opposite main tank. When 
the OFF pos i t ion  i s  selected, no fuel i s  allowed t o  flow t o  the engine- 
driven fue l  pump. -, 

The fuel se lector  handles form the pointers fo r  the selectors. The ends 
of the handles are arrow-shaped and po in t  t o  the pos i t ion  on the selector 
placard which corresponds t o  the valve posit ion. 

AUXlLlARY FUEL PUMP SWITCHES NO*'. 
A 3-posi t ion aux i l i a r y  fuel pump switch, 

fo r  each main fuel tank pump. I n  the LOW posi t ion,  the aux i l i a r y  fue l  
Pumps operate a t  low speed, providing adequate fuel flow for purging. The 

: ON pos i t ion  runs the aux i l i a r y  fuel pumps a t  low speed, as long as the 
engine-driven pumps are functioning. With an engine-driven pump f a i l u r e  
and the switch i n  the ON posi t ion,  the aux i l i a r y  pump on tha t  side w i l l  - 
switch t o  high speed automatically, providing suf f ic ient  fuel  f o r  a l l  
p a r t i  a1 -power engine operations. 

FUEL DRAIN VALVES 

Fuel quick-drain valves are provided fo r  each fuel tank, fuel  selector 
w 

and crossfeed l ine.  I n  addit ion, a quick-drain i s  provided i n  each wing 
locker fuel t ransfer  l i ne .  The drains provide a locat ion for removing 
moisture and sediment from the fuel system. The drains are located on the 
lower surface of the fuselage, wing and main tanks and are actuated by 
depressing the lower por t ion of the valve. A special screwdriver i s  pro- 
vided w i th  the a i rp lane which allows a 2-ounce sample t o  be drained and 
inspected without fuel spi l lage. 

FUEL FLOW GAGE 

The fue l  flow gage, see Figure 7-1, i s  a dual instrument which indicates 
the approximate fuel consumption o f  each engine i n  pounds per hour. The 
fuel flow gage used w i th  the i n j ec t i on  system senses the pressure a t  which 
fue l  i s  del ivered t o  the engine spray nozzles. Since fuel  pressure a t  t h i s  
po in t  i s  approximately proport ional t o  the fuel  consumption of the engine, 
the gage i s  marked as a flowmeter. 

The gage d i a l  i s  marked w i th  arc segments corresponding t o  proper fuel 
flow fo r  various power set t ings and i s  used as a guide t o  quick ly  set the 
mixtures. The gage has markings f o r  takeoff and climb, and cruise power 
set t ings f o r  various a l t i tudes .  

7-20 1 November 1975 
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The takeoff and climb markings are the reconmended f u l l  power fue l  flows 
(2700 RPM and f u l l  t h r o t t l e )  f o r  a l t i t udes  from sea leve l  t o  6000 feet. 
The sea leve l  mark i s  a white arc whi le the marks fo r  2000, 4000 and 6000 
f ee t  are blue. Recomnended f ue l  flows f o r  a l t i t udes  above 6000 feet are 

, presented i n  Section 5. Cruise climbs a t  24.5 Inches Hg. manifold pressure 
and 2500 RPM should be conducted a t  a fue l  f low of 107 pounds per hour per 
engine (75% power blue t r i ang le )  up t o  5200 feet. Recommended fue l  flows 
for a l t i tudes  above 5200 f e e t  are presented i n  Section 5. I n  the cru ise 
power range, standard day recommended lean fue l  flows are presented as 
green segments. 

FUEL QUANTITY GAGE 
". 

The dual ind ica t ing  fuel quant i t y  gage, see Figure 7-1, i s  ca l ib ra ted  i n  
pounds and w i l l  accurately ind ica te  the weight o f  fue l  contained i n  the 
tanks; however, fue l  density varies w i th  temperature, therefore a f u l l  tank 
w i l l  weigh more on a cold day than on a warm day. This w i l l  be ref lected 
by the weight shown on the gage. A gallons scale i s  provided i n  blue on 
the ind ica to r  f o r  convenience i n  al lowinq the p i l o t  t o  determine the 
approximate volume of fuel on board. 

The dual ind ica t ing  fue l  quant i ty  gage continuously indicates fuel 
remaining i n  the tanks selected. When the fuel selectors are i n  the AUX 
posi t ion,  aux i l i a r y  tank ind ica to r  l i gh t s ,  see Figure 7-1, w i l l  i l l umina te  
and the fuel quant i ty  gage w i l l  i nd ica te  the fuel i n  the aux i l i a r y  tanks 
(pounds i n  white and gal lons i n  b lue) .  When the fue l  selectors are i n  the 
MAIN posi t ion,  the fuel quant i ty  gage w i l l  ind icate the fuel i n  the main 
tanks. A 3-posit ion switch, spring-loaded t o  center, allows checking fuel 
quant i ty  i n  the tanks not  selected. The switch, adjacent t o  the aux i l i a r y  
tank ind ica to r  l i gh ts ,  i s  labeled MAIN and AUX. By posi t ion ing the switch 
t o  the appropriate tank posi t ion,  the fuel quant i ty  i n  t ha t  tank w i l l  be 
indicated on the fuel quant i ty  gage. 

- 
FUEL LOW LEVEL WARNING LIGHTS 

The optional fue l  low leve l  warning l i gh t s ,  see Figure 7-1, provide a 
warning when the l e f t  and/or r i g h t  main tanks contain approximately 60 
pounds of fuel. The warning i s  provided by two fuel low leve l  warning 
l i g h t s  located a t  the top of the avionics contro l  panel. These l i g h t s  are 
actuated by a f l o a t  switch located i n  each main fuel tank. Each l i g h t  
operates independently from the fuel quant i ty  ind ica t ing  system. 

ENGINE-DRIVEN FUEL PUMPS 

Each engine i s  equipped w i th  a mechanically driven fuel pump which 
provides fuel t o  the metering un i t .  Each pump also contains a bypass which 
returns excess fuel  and vapor t o  the main tanks a t  a l l  times. Should these 
pumps f a i l ,  the main tank aux i l i a r y  pumps can provide s u f f i c i e n t  fuel flow 
for a l l  partial-power engine operations. These aux i l i a r y  pumps, however, 
operate a t  a f i xed  pressure, consequently the mixture must be leaned when 
operating a t  a low power se t t ing  t o  prevent f looding the engine. Con- 
versely, if an engine-driven pump fa i l u re  should occur during high power 
operation, adequate fuel f low may not  be avai lable t o  insure rated power 
and adequate engine cooling. 
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BRAKE SYSTEM 
The a i r p l a n e  i s  prov ided w i t h  an independent h y d r a u l i c a l l y  ac tuated 

brake system f o r  each lnain wheel. A  h y d r a u l i c  master c y l i n d e r  i r  a t tached 
t o  each p i l o t ' s  rudder  pedal. Hyd rau l i c  l i n e s  and hoses a r e  routed from 
each master c y l i n d e r  t o  t h e  wheel c y l i n d e r  on each brake assembly. No 
manual adjustment i s  necessary on these brakes. The brakes can be operatedt= 
from e i t h e r  p i l o t ' s  o r  c o p i l o t ' s  pedals.  The pa rk ing  brake system c o n s i s t s  
of a  manual ly operated handle assembly, see F igu re  7-1, connected t o  t h e  
pa rk ing  brake valves l oca ted  i n  each main brake l i n e .  When pressure i s  
app l i ed  t o  the  brake system and t h e  pa rk ing  brake handle i s  p u l l e d ,  t h e  
va l ve  ho lds  pressure on t h e  brake assemblies u n t i l  re leased.  To re lease  
pa rk ing  brakes, push t h e  pa rk ing  brake hdndle i n .  It i s  n o t  necessary t o  
depress t h e  rudder  pedals when r e l e a s i n g  t h e  pa rk ing  brake. 

\= 
Maximum b rak ing  e f fec t iveness i s  obta ined by  app l y i ng  f u l l  even pressure  

t o  t h e  t o e  brakes and app l y i ng  f u l l  back pressure t o  t h e  c o n t r o l  column. 
Th i s  procedure i s  recoln~nended o n l y  f o r  emergency s tops as excessive brake 
pad wear w i l l  occur. Maximum brake wear occurs a t  h i g h  speed. Th is  brake 
wear can be reduced us ing  aerodynamic b rak ing  supplemented w i t h  t h e  use o f  
wheel brakes. Maximum aerodynamic b rak ing  occurs w i t h  wing f l aps  extended 
t o  35' and c o n t r o l  wheel h e l d  a f t  t o  keep the nose o f f  t h e  runway as long 
as poss ib le .  \F. 

ELECTRICAL SYSTEM 
E l e c t r i c a l  enerqy, see F iqu re  7-15, i s  suoo l ied  bv a  28-vo l t .  neaat ive-  . . , ~ 0 ~ ~ ~ ~ -  

ground, d i r e c t  curFent  system powered-by an a l t e r n a t o r  o n e a c h  engine. The - 
e l e c t r i c a l  system has independent c i r c u i t s  f o r  each s i d e  w i t h  each a l t e r -  
n a t o r  having i t s  own r e g u l a t o r  and ove rvo l t age  p r o t e c t i o n  re lay .  The 
vo l t age  regu la to rs  a re  connected t o  p rov ide  proper  load shar ing.  A 24 -vo l t  
b a t t e r y  i s  l oca ted  i n  t h e  l e f t  wing j u s t  outboard of t h e  engine nace l l e .  
Immediate d e t e c t i o n  o f  low system vo l t age  i s  prov ided by  a  LOW VOLT l i g h t  
on t h e  ins t rument  panel ,  see F igu re  7-1; The l i g h t  w i l i  i l l u m i n a t e  when 

+ 
t h e  a i r p l a n e  bus vo l t age  decreases below approx imate ly  25 vo1 t s .  

BATTERY A N D  ALTERNATOR SWITCHES 

Separate b a t t e r y  and a l t e r n a t o r  switches, see F igu re  7-1, a re  prov ided 
as a  means o f  checking f o r  a  mal funct ion ing a l t e r n a t o r  c i r c u i t  and t o  
p e r m i t  such a  c i r c u i t  t o  be turned off. If an a l t e r n a t o r  c i r c u i t  f a i l s  o r  
mal funct ions ,  o r  when one engine i s  n o t  running, t h e  sw i t ch  f o r  t h a t  a l t e r -  
n a t o r  should be turned off. Opera t ion  should be cont inued on t h e  func t i on -  + 

i n g  a l t e r n a t o r ,  us ing o n l y  necessary e l e c t r i c a l  equipment. I f  both a l t e r -  
n a t o r  c i r c u i t s  should mal funct ion ,  equipment can be operated a t  s h o r t  
i n t e r v a l s  on t h e  b a t t e r y  alone. I n  e i t h e r  case a  l and ing  should be made as 
soon as p r a c t i c a l  t o  check and r e p a i r  t h e  c i r c u i t s .  

EMERGENCY ALTERNATOR FIELD SWITCH 

An emergency a l t e r n a t o r  f i e l d  swi tch ,  see F igu re  7-16, i s  l oca ted  on t h e  -, 
r i g h t  s i d e  of t h e  swi tch  and c i r c u i t  breaker panel. The swi tch  i s  used 
when t h e  a l t e r n a t o r s  w i l l  n o t  s e l f - e x c i t e .  P lac ing t h e  sw i t ch  i n  t h e  ON 
p o s i t i o n  prov ides e x c i t a t i o n  frm t h e  b a t t e r y  even though t h e  b a t t e r y  i s  
considered t o  have f a i l e d .  

1 Novelnber 1975 
Rev is ion  4  - 2 Apr 1982 
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BREAKERS \ RHEOSTATS 

ALTERNATOR 
FIELD SWITCH 

/ &e#s,bii,&sirPj,$*i 
j . . . . ,. . . . . . . . . . WL, .. ... 8 8 .- .- - s - . ~ ~ ~ g . . .  

POWER 
SWITCH 

-ALTERNATE 
AVIONICS 

SYSTEMS CIRCUIT 
LEFT AND RIGHT 

BREAKERS ALTERNATOR 
LEFT AND RIGHT ALTERNATOR CIRCUIT BREAKERS 
FIELD FUSES 

F igu re  7-16 

OVERVOLTAGE RELAYS 

Two overvo l  tage r e l a y s  i n  t h e  e l e c t r i c a l  system c o n s t a n t l y  mon i to r  t h e i r  - respec t i ve  a l t e r n a t o r  ou tpu t .  Should an a l t e r n a t o r  exceed t h e  normal 
ope ra t i ng  vo l tage,  t h e  overvo l tage r e l a y  w i l l  t r i p ,  t a k i n g  t h e  a f fec ted 
a l t e r n a t o r  off t h e  l i n e .  The overvo l tage r e l a y  can be r e s e t  by c y c l i n g  t h e  
app l i cab le  a l t e r n a t o r  swi tch .  

VOLTAMMETER 
b 

A voltammeter, see F igu re  7-1, l oca ted  on t h e  ins t rument  panel i s  p ro-  
v ided t o  moni tor  a l t e r n a t o r  c u r r e n t  output ,  b a t t e r y  charge o r  d ischarge 
r a t e  and bus vo l tage.  An AMP METER SELECT swi tch ,  see F igu re  7-1, l abe led  
L  ALT, R ALT, BAT, and VOLTS i s  l oca ted  t o  t h e  l e f t  of the  voltammeter. By 
p o s i t i o n i n g  t h e  sw i t ch  t o  L  ALT, R ALT, o r  BAT p o s i t i o n ,  t h e  respec t i ve  
a l t e r n a t o r  o r  b a t t e r y  amperage can be monitored. By p o s i t i o n i n g  t h e  swi tch  
t o  t h e  VOLTS p o s i t i o n ,  t h e  e l e c t r i c a l  system bus vo l tage can be monitored. 

b 

CIRCUIT BREAKERS A N D  SWITCH BREAKERS 

A l l  e l e c t r i c a l  systems ill t h e  a i r p l a n e  a re  p ro tec ted  by push- to- reset  
type c i r c u i t  breakers o r  swi tch  breakers,  see F igu re  7-16. Should an 
over load occur  i n  any c i r c u i t ,  t h e  r e s u l t i n g  heat  r i s e  w i l l  cause t h e  
c o n t r o l l i n g  c i r c u i t  breaker t o  "pop" out ,  opening t h e  c i r c u i t  o r  a l l ow ing  
t h e  swi tch  breaker t o  r e t u r n  t o  t h e  OFF p o s i t i o n .  A f t e r  a l l o w i n g  t o  cool 
f o r  approximately t h ree  minutes, t h e  c i r c u i t  breaker may be pushed i n  
( u n t i l  a  c l i c k  i s  heard o r  f e l t )  o r  t h e  swi tch  breaker  may be re tu rned  t o  

\ 

t h e  ON p o s i t i o n  t o  reenerg ize  t h e  c i r c u i t .  However, t h e  c i r c u i t  should n o t  
be he ld  i n  nor  t h e  sw i t ch  breaker  fo rced t o  remain i n  t h e  ON p o s i t i o n  if i t  
opens t h e  c i r c u i t  a  second t ime as t h i s  i n d i c a t e s  a  s h o r t  c i r c u i t .  

1 Nove~nber 1975 
Rev is ion  4 - 2  Apr 1982 
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EXTERNAL POWER RECEPTACLE 

An o p t i o n a l  e x t e r n a l  power recep tac le  may be i n s t a l l e d  i n  t h e  l e f t  wing 
a f t  n a c e l l e  f a i r i n g .  The recep tac le  accepts a  s tandard  AN-type ex te rna l  

4 power source p lug.  The f o l l o w i n g  precaut ions  lnust be observed when s t a r t -  
i n g  an a i r p l a n e  us ing  an ex te rna l  power source: I 

1. Av ion ics  Master Swi tch  - OFF. 
2. B a t t e r y  Switch - ON (The b a t t e r y  w i l l  tend t o  absorb t r d n s i e n t s  

t h a t  a r e  present  i n  some ex te rna l  power sources) .  
3. A1 t e r n a t o r  Switches - OFF. 
4. A i r p l a n e  Voltammeter - READ b a t t e r y  vo l tage.  

-\ 
. ,A7? 

N U l t  

Set Externa l  Power Source Output Vo l tage t o  28 
v o l t s .  

5. External  Power Source - TURN OFF before  connect ing  t o  a i r p l a n e .  
6. Ex terna l  Power Source - ATTACH and TURN ON. 

-, 7. A i rp lane  Voltammeter - READ VOLTAGE. (If ex te rna l  power source i s  
p r o p e r l y  connected, t h e  read ing  w i l l  be 
g r e a t e r  than when read ing b a t t e r y  vo l t age  
u n l y ) .  

- LIGHTING SYSTEM 
EXTERNAL LIGHTING 

The a i r p l a n e  i s  equipped w i t h  t h ree  n a v i g a t i o n  l i g h t s ,  r e t r a c t a b l e  
l and ing  l i g h t s  ( r i g h t  l i g h t  i s  o p t i o n a l ) ?  an op t i ona l  t a x i  l i g h t ,  two 
a n t i - c o l l i s i o n  l i g h t s ,  o p t l o n a l  s t robe  l i g h t s ,  an o p t i o n a l  wing de i ce  l i g h t  
and an op t i ona l  cab in  s tep  l i g h t  and a  wing walkway l i g h t .  - 
Navigat ion Lights 

The nav iga t i on  l i g h t s  a r e  l oca ted  i n  t h e  fuselage t a i l  cone and i n  each 
main fuel  tank  fo rward f a i r i n g .  These l i g h t s  a re  energ ized w i t h  t h e  nav i -  
g a t i o n  l i g h t s  swi tch  breaker  on t h e  swi tch  and c i r c u i t  b reaker  panel ,  see 
F igu re  7-16. Proper ope ra t i on  can be checked by observing i l l u m i n a t i o n  i n  
t h e  small w i tness  ho les  i n  t h e  forward t i p s  of t i l e  main f u e l  tanks and 

.--, r e f l e c t i o n s  on the ground below t h e  t a i l  l i g h t .  

Landing Lights 

The r e t r a c t a b l e  l and ing  l i g h t s  ( r i g h t  l i g h t  i s  o p t i o n a l )  a r e  l oca ted  i n  
t h e  a f t  main f u e l  tank f a i r i n g s .  These l i g h t s  a re  extended, r e t r a c t e d  and 
i l l u m i n a t e d  by t h e  l and ing  l i g h t  swi tch  breaker on the sw i t ch  and c i r c u i t  
breaker panel ,  see F igu re  1-16. With the  swi tch  pos i t i oned  t o  ON, t h e  
l and ing  l i g h t s  w i l l  extend and i l l u m i n a t e .  I n  the  OFF p o s i t i o n ,  t h e  l i g h t s  . w i l l  remain extended b u t  w i l l  n o t  i l l u m i n a t e .  I n  t h e  RETR p o s i t i o n ,  t h e  
l i g h t s  w i l l  r e t r a c t  f l u s h  w i t h  the  respec t i ve  ,win tank. 

Taxi  Lights 

The op t i ona l  t a x i  l i g h t ,  a t tached t o  the  nose gear, p rov ides adequate 
i l l u m i n a t i o n  f o r  n i g h t  t a x i i n g .  The t a x i  l i g b i  i s  c o n t r o l l e d  by t h e  t a x i  
l i g h t  swi tch  breaker  on t i l?  swi tch  and c i r c u i t  breaker panel, see F igu re  
7-16. 
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Anti-Collision Lights 

A n t i - c o l l i s i o n  l i g h t s  a r e  prov ided on t h e  l ower  fuselage and forward 
rudder  t i p .  These l i g h t s  a r e  ac tuated by t h e  a n t i - c o l l i s i o n  l i g h t  s w i t c h  
breaker  on t h e  swi tch  and c i r c u i t  b reaker  panel ,  see F igu re  7-16. Do n o t  
opera te  i n  cond i t i ons  of fog, c louds o r  haze as t h e  r e f l e c t i o n  of t h e  
r o t a t i n g  l i g h t  beam can cause d i s o r i e n t a t i o n  o r  v e r t i g o .  

-/ 

Strobe Lights 

The op t i ona l  wing s t robe l i g h t s ,  w i t h  i n d i v i d u a l  power supp l ies ,  a r e  
l o c a t e d  ad jacent  t o  each n a v i g a t i o n  l i g h t .  These l i g h t s  a r e  ac tuated by 
t h e  s t robe  l i g h t  swi tch  breaker  on t h e  sw i t ch  and c i r c u i t  b reaker  panel ,  
see F igu re  7-16. The t a i l  s t r o b e  l i g h t  tube i s  mounted w i t h i n  t h e  t a i l  
p o s i t i o n  l i g h t  housing w h i l e  i t s  power supp ly  i s  remote ly  l oca ted  i n  t h e  
a i r p l a n e  t a i l c o n e .  Do n o t  opera te  i n  cond i t i ons  o f  fog, c louds o r  haze as Y- 

t h e  r e f l e c t i o n  o f  the  l i g h t  beam can cause d i s o r i e n t a t i o n  o r  v e r t i g o .  

Wing Deice Lights 

The op t i ona l  wing de i ce  l i g h t s  a r e  i n s t a l l e d  i n  t h e  outboard  s i d e  of 
each engine n a c e l l e  and i l l u m i n a t e  the  outboard wing l ead ing  edge de i ce  
boots. The l i g h t s  a l l o w  t h e  p i l o t  t o  check f o r  i c e  accumula t ion  on t h e  
wing l ead ing  edges. The l i g h t s  a re  ac tuated by t h e  de i ce  l i g h t  sw i t ch  
breaker  on t h e  swi tch  and c i r c u i t  breaker panel, see F igu re  7-16. be- 

Cabin Step And Wing Walkway  Lights 

The o p t i o n a l  cab in  s tep  l i g h t  and wing walkway l i g h t  p rov ide  adequate 
i l l u m i n a t i o n  f o r  n i g h t  boarding. These l i g h t s  a r e  c o n t r o l l e d  by a  swi tch  
on t h e  ins t rument  panel, see F igu re  7-1, o r  by a  push-button sw i t ch  on t h e  - 
o u t s i d e  of t h e  a i r p l a n e  adjacent t o  t h e  baggage door. 

COCKPIT LIGHTING CONTROLS 
FLIGHT INSTRUMENTS AND COMPASS RHEOSTAT 

I AVIONICS PANEL RHEOSTAT 
/ ENC~NE INSTRUMENTS AND 

I I 
- 

FUEL SELECTOR RHEOSTAT 

MAP LIGHTS RHEOSTAT 

F igu re  7-17 
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A l l  ex te r i o r  l i g h t i n g  should be checked f o r  proper operat ion before 
n i gh t  f l y i ng .  Cockpit recogni t ion of operat ional ex te r i o r  l i g h t i n g  can be 
determined by looking fo r  ground i l l um ina t i on  o r  re f lec t ions  on the ground 
and main fue l  tanks by the various l i gh ts .  - 
INTERNAL LIGHTING 

The a i rp lane i s  equipped w i t h  l i g h t i n g  f o r  baggage areas, cockpi t  con- 
t r o l s  and ind icators,  cockpi t  i l l um ina t i on  and cabin i l l umina t ion .  

Optional baggage area l i g h t s  are provided fo r  both wing lockers and the 
nose baggage areas. The l i g h t s  are actuated when the appl icable baggage 

, door i s  opened and ext inguish when the door i s  closed. 

Cockpit l i g h t i n g  i s  provided by the instrument panel f l ood l igh t ,  i n s t r u -  
ment pos t l i gh ts ,  contro l  ,wheel map l i g h t  f o r  the p i l o t  and e lect ro lumi-  
nescent l i g h t i n g  fo r  various placards. A l l  cockpl t  l i gh t s ,  see Figure 7-17, 
except f o r  the instrument panel f l o o d l i g h t  and the map l i g h t ,  are var iab le  
i n t ens i t y  and are con t ro l led  by rheostats on the switch and c i r c u i t  breaker 
nanel. The instrument oanel f l ood l i ah t  i s  con t ro l led  bv a rheostat on the r- , . - . .  - overhead console, see~f;gure 7-2. ~ 6 e  map l i g h t  i s  c o h r o l l e d  by a rhe- 
os ta t  on the contro l  wheel, see Figure 7-17. 

Ind iv idua l  reading l i g h t s  and controls, see Figure 7-18, are provided i n  
the cabin f o r  each passenger seat. 

CABIN LIGHTING AND CONTROLS 

READING LIGHT AND 
OXYGEN OUTLET CONTROL 

- -  - . - 

OVERHEAD PASSENGER CONTROL PANEL (TYPICAL) 

Figure 7-18 
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P l T O T  PRESSURE S Y S T E M  

The standard p i t o t  pressure system, see F igure 7-19, cons is t s  o f  an 
e l e c t r i c a l l y  heated p i t o t  tube mounted on the l e f t  s i d e  o f  t h e  fuselage 
nose cap, s u i t a b l e  plumbing and an airspeed i n d i c a t o r .  

When the  p i t o t  heat  sw i t ch  i s  placed i n  the  ON pos i t i on ,  the hea t ing  
elements i n  the  p i t o t  tube, s t a l l  warning vane and op t iona l  wing locke r  
fuel  vents a re  e l e c t r i c a l l y  heated t o  mainta in  proper  operat ion o f  the 
p i t o t  system, s t a l l  warning system and op t iona l  wing locke r  f u e l  system 
dur ing i c i n g  condi t ions.  Do n o t  operate f o r  prolonged per iods w h i l e  on the  
ground t o  prevent overheat ing of t he  heat ing elements. 

When the  op t iona l  c o p i l o t ' s  instruments are i n s t a l  led,  a  second p i t o t  
System i s  used. Th is  second p i t o t  head i s  located on the r i g h t  s i d e  of t he  - 
fuselage nose cap and i s  connected t o  the  c o p i l o t ' s  airspeed i n d i c a t o r .  
Th is  dual system a l lows a completely independent second p resen ta t i on  of 
airspeed p i t o t  pressure. P i t o t  heat  fo r  the  add i t i ona l  head i s  c o n t r o l l e d  
by the  p i t o t  heat  switch. 

STATIC  PRESSURE S Y S T E M  
Lri 

S t a t i c  pressure fo r  the  p i l o t ' s  airspeed, a l t i m e t e r  and ra te-of -c l imb 
i n d i c a t o r s ,  see F igure 7-19, i s  obta ined by a  normal ex te rna l  s t a t i c  
source o r  an a l t e r n a t e  i n t e r n a l  s t a t i c  source should the  ex te rna l  source 
f a i l .  

An a l t e r n a t e  s t a t i c  pressure source and s t a t i c  system d r a i n  valve, \-r 

i n s t a l l e d  i n  the  s t a t i c  system below the  park ing brake handle, suppl ies  an 
a l t e r n a t e  s t a t i c  source t o  the  p i l o t ' s  instruments should the  ex te rna l  
s t a t i c  source mal funct ion.  Th is  va lve a l s o  permi ts  d ra in ing  condensate 
from the  s t a t i c  l i n e s .  When open, t h i s  va lve vents t o  the s t a t i c  pressure 
i n  t h e  cabin. Since t h i s  cab in  pressure i s  r e l a t i v e l y  low, the  airspeed 
i n d i c a t o r  and the  a l t i m e t e r  w i l l  show s l i g h t l y  h igher  readings than normal. - 
Therefore, t he  a l t e r n a t e  s t a t i c  source should be used p r i m a r i l y  as a  d r a i n  
va lve t o  r e s t o r e  the  o r i g i n a l  system. Refer t o  Sect ion 5 f o r  airspeed and 
a l t i m e t e r  co r rec t i ons  when the  s t a t i c  source i s  OPEN. 

When the  op t iona l  c o p i l o t ' s  instruments are i n s t a l l e d ,  a  second s e t  o f  
s t a t i c  p o r t s  a re  i n s t a l l e d  below the  standard s t a t i c  por ts .  The added 
s t a t i c  p o r t s  a re  manifolded together and a re  used as a  re ference f o r  the  
c o p i l o t ' s  instruments only.  This dual system a l lows a completely inde- 
pendent second s t a t i c  pressure source. The d r a i n  va lve f o r  the  c o p i l o t ' s  -' 

instruments i s  located forward of the a l t e r n a t e  s t a t i c  source and d r a i n  
va l ve  f o r  the  p i l o t ' s  instruments. Use o f  t h i s  d r a i n  va lve f o r  an a l t e r -  
nate s t a t i c  source i s  no t  approved. Opt iona l  s t a t i c  p o r t  heaters are 
c o n t r o l l e d  by the  p i t o t  heat switch. 

V A C U U M  S Y S T E M  
, 

A vacuum system, see F igure 7-20, i s  i n s t a l l e d  t o  provide a  source of 
vacyum f o r  the  vacuum instruments. The system cons is ts  of an engine-dr iven 
vacuum pump on each engine, pressure r e l i e f  va lve f o r  each pump, a  common 
vacuum manifold, vacuum a i r  f i l t e r ,  suc t i on  gage and gyro instruments. 
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Each vacuum pump p u l l s  a  vacuum on the  comnon manifold, exhaust ing the  
a i r  overboard. The maximum amount of vacuum p u l l e d  on the  mani fo ld  by each 
vacuum pump i s  c o n t r o l l e d  t o  a  p rese t  l e v e l  by each pressure r e l i e f  valve. 
Should e i t h e r  of t he  pumps f a i l ,  a  check va lve i s  prov ided i n  each end of 
t he  manifold t o  i s o l a t e  the  inopera t i ve  vacuum pump from the  system. 

The exhaust a i r  s i d e  of each a t t i t u d e  gyro i s  connected t o  the  vacuum .=:. 
manifold thus p rov id ing  a  smooth steady vacuum f o r  the  gyros. The vacuum 
pressure being app l i ed  t o  the  gyros i s  cons tan t l y  presented on the  suc t ion  
gage. Th is  gage a l s o  provides f a i l u r e  i n d i c a t o r s  f o r  the  l e f t  and r i g h t  
vacuum pumps. These i n d i c a t o r s  a re  smal l  red  buttons located i n  the  lower 
p o r t i o n  of t he  suc t ion  gage which a re  spr ing- loaded t o  the  extended 
( f a i l e d )  pos i t i on .  When normal vacuum i s  app l i ed  i n  the  manifold, t he  
f a i l u r e  buttons are p u l l e d  f l ush  w i t h  the  gage face. Should i n s u f f i c i e n t  
pressure occur on e i t h e r  s ide,  the  respec t i ve  red  bu t ton  w i l l  extend. No 

-, 
c o r r e c t i v e  a c t i o n  i s  requ i red  by t he  p i l o t ,  as the  system w i l l  automatic- 
a l l y  i s o l a t e  t h e  f a i l e d  vacuum source, a l l ow ing  normal operat ion on the  
remaining opera t i ve  vacuum pump. 

The i n l e t  a i r  s i d e  of t he  a t t i t u d e  gyros a re  connected t o  a  comnon 
vacuum a i r  f i l t e r  which cleans t h e  ambient cab in  a i r  before a l l ow ing  i t  t o  
e n t e r  the  gyros. 

..-3 

FLIGHT INSTRUMENTS 
The bas ic  f l i g h t  instruments, see F igure 7-1, cons is t  o f  airspeed, 

a l t i m e t e r  and ra te -o f - c l imb  ind i ca to rs ,  e l e c t r i c  turn-and-bank and vacuum 
hor izon and d i r e c t i o n a l  gyros. 

V 

Operat ion of t he  airspeed, a l t i m e t e r  and ra te-of -c l imb i n d i c a t o r s  can be 
determined by cross-checking the  c o p i l o t ' s  instruments, if i n s t a l l e d .  
Also, when a c l imb o r  descent i s  i n i t i a t e d ,  these instruments should i n d i -  
cate  the  appropr ia te  change. If no change i s  ind icated,  i t  i s  reasonable 
t o  assume s t a t i c  source blockage has occurred and the  a l t e r n a t e  s t a t i c  
source should be selected. If the  p o s s i b i l i t y  of s t a t i c  source i c i n g  i s  b 

present,  ac tua t ion  of t h e  p i t o t  heat  sw i t ch  might deice the  s t a t i c  sources, 
a l l ow ing  a r e t u r n  t o  the  normal s t a t i c  source, if the  op t iona l  heated 
s t a t i c  sources a re  i n s t a l l e d .  If on ly  the  airspeed i n d i c a t o r  appears t o  be 
a f fec ted  when the  c l imb o r  descent i s  i n i t i a t e d ,  i t  i s  reasonable t o  assume 
a p i t o t  system blockage has occurred. If the  p o s s i b i l i t y  o f  p i t o t  source 
i c i n g  i s  present,  ac tua t ion  of t he  p i t o t  heat  swi tch w i l l  c l e a r  the  i c e  
blockage. Reference the  op t iona l  c o p i l o t ' s  instruments and op t iona l  angle- 
of-at tack i n d i c a t o r  f o r  airspeed in fo rmat ion  u n t i l  a  r e l i a b l e  airspeed --- 
i n d i c a t i o n  can be obtained. If n e i t h e r  op t iona l  system i s  i n s t a l l e d ,  f l y  
a t t i t u d e  and power references. 

Operation of t he  turn-and-bank needle can be checked by i n i t i a t i n g  a  
standard r a t e  t u r n  and cross-checking the  t u r n  r a t e  w i t h  the  d i r e c t i o n a l  
gyro. An ind i ca ted  standard r a t e  t u r n  should show a tu rn ing  r a t e  of 3 
degrees per second on the  d i r e c t i o n a l  gyro. Pressing the t u r n  and bank 
i n d i c a t o r  PRESS-TO-TEST l i g h t  below the  d i r e c t i o n a l  gyro w i l l  cause the 
l i g h t  t o  i l l u m i n a t e  if power i s  being appl ied t o  the turn-and-bank i n d i -  

- 
ca to r .  Af ter  shutdown o f  the  a i rp lane  on the ground, abnormal no ise coming 
from the  turn-and-bank can i n d i c a t e  a  near f a i l u r e  condi t ion.  The b a l l  
p a r t  of t he  turn-and-bank i s  v i r t u a l l y  f a i l u r e  proof. Inaccuracy can 
r e s u l t  on l y  if t h e  i n d i c a t o r  i s  n o t  l e v e l  i n  the  instrument panel. With 
the  a i rp lane  on l e v e l  ground, the  b a l l  should be centered i n  the  race. 
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Operat ion  of t h e  d i r e c t i o n a l  and ho r i zon  gyros can be checked d u r i n g  
t a x i i n g  by watching f o r  an abnormal ly slow e r e c t i o n  r a t e  and e r r a t i c  opera- 
t i o n .  A f t e r  shutdown o f  t h e  a i r p l a n e  on t h e  ground, abnormal no i se  coming 
froln e i t h e r  gyro can i n d i c a t e  a  near f a i l u r e  cond i t i on .  Checking t h e  
s u c t i o n  gage f o r  proper  vacuum and no f a i l u r e  but tons exposed w i l l  assure 
proper  gyro  vacuum i s  a v a i l a b l e .  - 

I n  f l i g h t ,  the  d i r e c t i o n a l  gyro  can be checked by  f l y i n g  a  standard r a t e  
t u r n  and observ ing t h e  d i r e c t i o n a l  gyro  f o r  a t u r n i n g  r a t e  of 3 degrees pe r  
second. Also t h e  precess ion r a t e  i n  s t r a i g h t  and l e v e l  f l i g h t  shou ld  n o t  
exceed 5 degrees i n  10 minutes.  The ho r i zon  gyro  ope ra t i on  can be checked 
by  e s t a b l i s h i n g  a  l e v e l  f l i g h t  a t t i t u d e ;  t h e  gyro  shou ld  i n d i c a t e  wings 
l e v e l  w i t h i n  1 degree. I n i t i a t e  a  20-degree bank f o r  a  180-degree t u r n ,  
t hen  smoothly r e t u r n  t o  l e v e l  f l i g h t ;  gy ro  shou ld  i n d i c a t e  wings l e v e l  
w i t h i n  3 degrees. E s t a b l i s h  l e v e l  f l i g h t  a t  150 KIAS; gyro  shou ld  i n d i c a t e -  
l e v e l  a i r p l a n e  w i t h i n  1 degree. Smoothly p i t c h  a i r p l a n e  nose down 10 
degrees, then r e t u r n  t o  l e v e l  f l i g h t ;  gyro  shou ld  i n d i c a t e  l e v e l  F l i g h t  
w i t h i n  one degree. 

STALL WARNING SYSTEM 
A s t a l l  warning system i s  requ i red  equipment which c o n s i s t s  of a  s t a l l  + 

warning t r a n s m i t t e r  vane l oca ted  i n  t h e  l e f t  outboard wing l ead ing  edge, a  
c o c k p i t  warning horn  and t h e  necessary w i r i n g  t o  c m p l e t e  t h e  systan. 

I The s t a l l  warning horn  w i l l  sound 5  t o  10 KIAS above t h e  s t a l l  i n  a l l  
f l i g h t  con f i gu ra t i ons .  Proper ope ra t i on  of the  warning system can be 
checked du r i ng  p r e f l i g h t  i n s p e c t i o n  by  moving t h e  s t a l l  warning vane; t h e  .- 
horn  shou ld  sound. Cond i t i on  of t h e  s t a l l  warning vane hea te r  should a l s o  
be checked d u r i n g  p r e f l i g h t  by  a c t u a t i n g  t h e  p i t o t  heat  swi tch  and f e e l i n g  
t h e  vane f o r  heat. 

AVIONICS - 
AVIONICS MASTER SWITCHES 

Two op t i ona l  av ion i cs  master switches a r e  prov ided w i t h  f ac to ry  i n -  
s t a l l e d  av ion ics .  The master sw i t ch  breaker l abe led  AVN MASTER i s  l oca ted  
on t h e  top s e c t i o n  of t h e  swi tch  and c i r c u i t  b reaker  panel ,  see F igu re  
7-16. Th is  swi tch  supp l i es  power frm t h e  b a t t e r y  bus through a  c i r c u i t  
b reaker  l o c a t e d  a f t  o f  the  b a t t e r y  box t o  t h e  i n d i v i d u a l  a v i o n i c s  c i r c u i t  - breakers and i s  used f o r  a l l  norlnal operat ions.  An emergency av ion i cs  
master swi tch  breaker  l abe led  EMG AVN PWR i s  l oca ted  i n  t h e  lower  s e c t i o n  
of t h e  swi tch  and c i r c u i t  breaker panel and i s  p ro tec ted  by  a  red  swi tch  
guard cover, see F igu re  7-16. Th i s  swi tch  supp l i es  power from t h e  a l t e r -  
n a t o r  bus t o  the  i n d i v i d u a l  av ion i cs  c i r c u i t  breakers. The emergency 
av ion i cs  master sw i t ch  i s  recommended f o r  use o n l y  when t h e  av ion i cs  master 
switch,  assoc ia ted w i r i n g  o r  b a t t e r y  c i r c u i t s  becme inope ra t i ve .  

ENGINES 
The a i r p l a n e  i s  equipped w i t h  two Cont inenta l  s i x - cy l i nde r ,  f u e l -  

i n j e c t e d  engines. Each engine i s  r a t e d  a t  285 horsepower a t  2700 RPM. 
Each engine i s  prov ided w i t h  an o i l  pump, f u e l  pump, vacuum pump, p r o p e l l e r  
governor, tachometer generator,  s t a r t e r  and a l t e r n a t o r .  

1 November 1975 
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ENGINE CONTROLS 

The contro l  pedestal contains a l l  engine controls. The three primary 
engine contro ls  are i n  groups of two a t  the t o  o f  the pedestal; s t a r t i ng  
from l e f t  t o  r i g h t  they are: (1) t h r o t t l e ,  ( 2 7  propel ler  and (3 )  mixture. - 
Throttle Control 

The t h r o t t l e  control lever, see Figure 7-1, i s  used t o  increase o r  
decrease the engine power by moving the b u t t e r f l y  valve i n  the fue l -a i r  
contro l  un i t .  

Propeller Control - 
The prope l le r  contro l  lever, see Figure 7-1, i s  used t o  change the 

propel ler  p i t c h  t o  maintain o r  set  a desired engine RPM. 

M i x t u r e  Control 

The mixture contro l  lever, see Figure 7-1, i s  used t o  contro l  the amount 
of fuel t o  be metered by the fue l -a i r  control un i t .  

,4 
Quadran t  Friction Lock 

A quadrant f r i c t i o n  lock, see Figure 7-1, i s  provided t o  prevent the 
three primary engine controls ( s i x  t o t a l  . levers) from creeping once they 
have been set. The 1ocking.knob (approximately one and one-half inches i n  - diameter) i s  located on the r i g h t  side of the pedestal. 

Cowl F lap  Control 

Two cowl f lap controls, see Figure 7-1, are located j u s t  below the 
rudder t r i m  tab wheel; one control fo r  each engine. These controls are 

A 
used t o  se t  the cowl flaps i n  any pos i t ion  from f u l l  open t o  f u l l  closed. 
A locking feature i s  provided for each contro l  t o  prevent inadvertent cowl 
f lap pos i t ion  change. Rotating the contro l  clockwise engages the lock ing 
mechanism. 

Alternate Air Control 

An al ternate a i r  control i s  provided fo r  each engine, see Figure 7-1. 
These mechanically actuated, contro ls  are located on the r i g h t  side of the 

- contro l  pedestal. Normally the contro ls  are pushed in, providing cold 
f i l t e r e d  ram a i r  t o  the engines. When the contro ls  are pul led out, warm 
un f i l t e red  a i r  from ins ide  the cowling i s  provided t o  the engines. A 
locking feature i s  provided fo r  each control t o  prevent inadvertent a l t e r -  
nate a i r  control pos i t ion  change. Rotating the control clockwise engages 
the locking mechanism. 

ENGINE OIL SYSTEM 

The Continental engines i n s t a l l e d  i n  the airplane have a wet sump type, 
pressure lubr ica t ing  system. O i l  temperature i s  contro l led by a thermally 
operated valve which e i t he r  routes o i l  through the external ly  mounted 
cooler o r  bypasses the o i l  around the cooler. O i l  i s  routed through i n -  
ternal  passages t o  a l l  moving parts of the engine which require lubr ica-  
t ion.  
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I n  addi t ion t o  providing l ub r i ca t i on  and cool ing fo r  the engine, the o i l  
i s  used for  contro l  of the p rope l le r .  

O i l  pressures from both engines are routed i n t o  the fuselage, t o  the 
l e f t  and r i g h t  engine gages, see Figure 7-1, where d i r e c t  o i l  pressure 
readings are mechanically displayed. The o i l  temperatures of both engines 
are measured on the output s ide of the o i l  coolers. The measurements are - 
e l e c t r i c a l l y  transmitted t o  the l e f t  and r i g h t  engine gages where the o i l  
temperatures are displayed. 

IGNITION S Y S T E M  

Each engine i s  equipped w i t h  a dual i g n i t i o n  system. The i g n i t i o n  
systems are e n t i r e l y  independent from each other such t ha t  a f a i l u r e  o f  any .- 
par t  of one system w i l l  have no ef fect  on the other system. Each system 
consists of a magneto located on the rear  engine accessory case, i g n i t i o n  
harness t o  d i s t r i b u t e  the  e l e c t r i c a l  energy and a spark plug i n  each engine 
cy l inder .  The l e f t  magneto f i r es  the lower r i g h t  and upper l e f t  spark 
plugs whi le  the r i g h t  magneto f i r e s  the upper r i g h t  and lower l e f t  spark 
plugs. When the primary c i r c u i t  of each magneto i s  e l e c t r i c a l l y  grounded 
by p lac ing the magneto switch i n  the OFF posi t ion,  the magneto w i l l  not  
produce a spark. With the magneto switch posit ioned t o  ON, the primary \rr 
magneto c i r c u i t  i s  ungrounded, a l lowing a h igh voltage spark t o  be produced 
t o  f i r e  the spark plugs. During engine s ta r t ing ,  a h igh voltage v i b ra to r  
supplements the magneto spark t o  assure a fast  s t a r t .  

FUEL S Y S T E M  h 

see Figure 7-1, i nd i ca t i ng  fuel f l ow are provided f o r  precise leaning a t  - 
anv combination of a l t i t u d e  and power se t t ing .  There are no moving par ts  
i < t h i s  system except fo r  the engine-driven f ue l  i n j ec t i on  pump. 

I N T E R N A L  COWL FLAP S Y S T E M  

use of a push-pull cable assembly. The cl 
lower contro l  pedestal, a l low any intermel 
lock ing feature i s  provided fo r  each contro l  t o  prevent inadvertent cowl 
f l a o  ~ o s i t i o n  chanae. Unl ike external cowl f laps t ha t  are designed t o  
redbce engine temperatures, the in te rna l  cowl fiaps are designed t o  
increase engine temperatures during low power climb, cruise, descent and 
operations i n  below standard ambient condit ions. Cowl f l a p  pos i t ion  has no 
e f f e c t  on cru ise o r  cl imb performance. 

1 November 1975 
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STARTING SYSTEM 

The s ta r t i ng  system consists o f  a 24-volt  lead acid bat tery,  a d i rec t -  
d r i ve  s t a r t e r  mounted on each engine, a s t a r t e r  button fo r  each engine and 

2, necessary w i r ing  and components t o  complete the system, 

The s ta r t e r  i s  engaged when the s ta r t e r  button, located below the 
p i l o t ' s  contro l  wheel, i s  pushed, see Figure 7-1. Pushing the button 
closes the s t a r t i n g  relay, al lowing the s t a r t e r  t o  be energized. While the 
s t a r t e r  i s  energized, a s t a r t i n g  v ib ra to r  provides a high-voltage current 
through the l e f t  magneto a t  a retarded pos i t ion  t o  ass is t  the normal 
magneto i g n i t i o n  during the s ta r t .  

- -, 
ENGINE INSTRUMENTS 

Engine instrumentation for each engine, see Figure 7-1, consists o f  
mechanical o i l  pressure, e l ec t r i ca l  o i l  temperature and e l e c t r i c a l  cy l inder  
head temperature presented on the combination engine gage, a mechanical 
manifold pressure gage, e l e c t r i c  tachometer and mechanical fuel flow gage. 
The gages are placarded as t o  t h e i r  operational parameters. 

-4 

ENGINE MOUNTS 

The engine i s  mounted t o  the nacel le  s t ruc tu re  by four engine mounts. 
I_ 

Each mount incorporates two rubber pads capable o f  sustaining operational -- loads and provid ing absorption f o r  engine v ibrat ions.  

ENGINE BREAK-IN PROCEDURE 

The engine underwent a run-in a t  the factory and i s  ready for the f u l l  
4 range o f  use. It i s ,  however, recornended t ha t  cru is ing be accomplished a t  

65% t o  75% power u n t i l  a t o t a l  of 50 hours has accumulated o r  o i l  con- 
sumption has stabi l ized.  

The purpose o f  operating a t  65% t o  75% power wi th 
Best Power o r  Recomnended Lean mixture i s  t o  insure 
proper seating o f  the r ings  and i s  appl icable t o  new 
engines, and engines i n  service fo l lowing cy l inder  
replacement o r  top overhaul of one o r  more cvl inders. 

The airplane i s  del ivered from the factory wi th corrosion preventive 
o i l  i n  the engine. This o i l  allows fast r i ng  seating and should not  be 

YT 
used any longer than 25 hours. If during the f i r s t  25 hours o i l  must be 
added, use only av iat ion grade s t r a i gh t  mineral o i l  conforming t o  Speci f i -  
cat ion MIL-L-6082. Refer t o  Section 8 for  addi t ional  o i l  serv ic ing i n fo r -  
mation. 
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HEATING, VENTILATING AND DEFROSTING SYSTEM 
The cabin a i r  system provides f o r  cabin heating, v e n t i l a t i n g  and de- 

f rost ing.  The system consists of an a i r  i n l e t  i n  the  nose, a  cabin fan, a  
gasol ine combustion-type heater and c o n t r o l l a b l e  heat  o u t l e t s  i n  the cabin. 
Two heat o u t l e t s  are located a t  the base o f  the windshield f o r  de f ros t ing  
purposes. One o u t l e t  duct i s  located on the forward cabin bulkhead and one - 
i s  located on each s ide of the forward cabin. Two add i t i ona l  o u t l e t s  are 
located i n  the a f t  passenger compartment on the a f t  face of the main spar, 
see Figure 7-21. 

HEATING A N D  DEFROSTING 

F r s h  a i r  i s  oicked uo from t h ~  a i r  i n l p t  i n  t h ~  nose n f  tho  ~ i r n l r n a  , - . . . . . . . . . . . . . . . . -. . - . . - - - - . -. . - - . . . -, , - , \:.-. 
heated-by the heater, a& d i rec ted  t o  the cockpi t  and cabin. The heating 
and v e n t i l a t i n g  a i r  i s  no t  rec i rcu la ted ,  b u t  exhausts overboard through the 
a f t  cabin exhaust a i r  ou t le t .  

The heat ing system can be used f o r  v e n t i l a t i o n  by p lac ing the cabin heat 
switch, see Figure 7-1, i n  the CABIN FAN posi t ion.  The fan provides 
unheated fresh a i r  t o  the  cabin through the cabin heat ou t le ts .  I n  f l i g h t ,  
the  fan becomes inopera t i ve  and the heat ing system can be used for  ven t i -  
l a t i o n  by p lac ing the cabin heat switch t o  the OFF pos i t i on ,  tu rn ing  the b., 

cabin a i r  knobs t o  OPEN, and opening the heat o u t l e t s  as desired. 

CABIN HEAT SWITCH 

The cabin heater i s  con t ro l led  by a three-posi t ion cabin heat switch, xi 

see Figure 7-1. Switch pos i t i ons  are HEAT, OFF and FAN. Placing the 
switch i n  the HEAT p o s i t i o n  s t a r t s  and maintains heater operation. Placing 
the switch i n  the FAN p o s i t i o n  provides v e n t i l a t i o n  for  the cabin wh i le  the 
a i rp lane  i s  on t h e  ground. 

w 
CABIN AIR TEMPERATURE CONTROL K N O B  

The cabin a i r  temperature i s  con t ro l led  by the temperature con t ro l  knob, 
see Figure 7-1. Counterclockwise r o t a t i o n  of t h i s  knob increases the 
desired temperature. 

This knob adjusts a thermostat, which i n  tu rn  contro ls  heated a i r  tem- 
perature i n  a duct located j u s t  a f t  o f  the heater. When the temperature of ,* 
the heated a i r  exceeds the s e t t i n g  of the thermostat, the thermostat auto- 
mat i ca l l y  opens and shuts off the  heater. When the heated a i r  cools t o  the 
thermostat se t t i ng ,  the heater s t a r t s  again. Thus the heater cycles on and 
o f f  t o  maintain an even a i r  temperature. 

FORWARD CABIN AIR K N O B  

The forward cabin a i r  knob d i r e c t s  warm a i r  t o  the o u t l e t  located on the 
'= 

forward cabin bulkhead. This d i r e c t  o u t l e t  allows f a s t  warm-up when the 
a i rp lane i s  on the ground. A i r f low through the d i r e c t  o u t l e t  i s  completely 
s h u t o f f  when the knob i s  turned t o  CLOSED. The knob may be s e t  a t  any 
intermediate pos i t i on  t o  regulate the quan t i t y  o f  a i r  t o  the p i l o t ' s  
compartment. 
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CABIN AIR KNOB 

The cabin a i r  knob contro ls  a i r f l ow  t o  a l l  passenger compartment heat 
registers.  When the knob i s  turned t o  OPEN, the a i r  flows t o  heat regis-  

4 
te rs  i n  the passengers' compartment. A i r f low t o  the heat reg is te rs  i s  
completely shutoff by turning the knob t o  CLOSED. The knob may be set  i n  
any intermediate pos i t ion  t o  regulate the quant i t y  o f  a i r  t o  the cabin. 

CABIN HEAT REGISTERS 

Two cabin heat reg is te rs  are located on the a f t  side o f  the main spar 
beneath the p i l o t ' s  and cop i l o t ' s  Seats and one on each side i n  the forward 
cabin. Each reg i s te r  i s  provided w i t h  a lever  operated rotary-type valve 
which contro ls  the amount of a i r  coming from the heat registers.  Each 
reg is te r  i s  marked f o r  open o r  closed and may be placed i n  any intermediate 
pos i t ion  t o  regulate the amount o f  a i r  coming from the registers.  

DEFROST KNOB 

Windshield defrost ing and defogging i s  con t ro l led  by the DEFROST knob. 
When the knob i s  turned t o  OPEN, a i r  flows from the defroster ou t le ts  a t  -- the base o f  the windshield. When the knob i s  turned t o  CLOSED, a i r f l ow  t o  
the defroster  ou t le ts  i s  shut off. The knob may be set  i n  any inter,nediate 
pos i t ion  t o  regulate the defroster a i r f low.  

HEATER OVERHEAT WARNING LIGHT 

A An amber overheat warning l i g h t  provided on the instrument panel i s  
labeled OVERHEAT, see Figure 7-1. When i l luminated, the l i g h t  indicates 
t ha t  the heater overheat switch has been actuated and t ha t  the temperature 
of the a i r  i n  the heater has exceeded 163°C (32S°F). Once the heater 
overheat switch has been actuated, the heater turns off and cannot be 
res ta r ted  u n t i l  the overheat switch, located i n  the r i g h t  forward nose 

.~- compartment, has been reset. P r i o r  t o  having the overheat switch reset, 
the heater should be thoroughly checked t o  determine the reason f o r  the 
malfunction. 

HEATER OPERATION FOR HEATING AND DEFROSTING 

(1)  Bat tery switch - ON. 
(21 Cabin A i r  Knobs - OPEN. 

-\ 
(3j Defrost Knob - Adjust as desired ( i f  defrost ing i s  desired). 
(4)  Temperature Control Knob - OPEN. 
( 5  Cabin Heat Switch - HEAT. 
(61 Heat Registers - As desired. 

*If warm a i r  i s  not  f e l t  coming out of the registers 
w i t h i n  one minute, turn cabin heat switch OFF; check 
c i r c u i t  breaker and t r y  another s ta r t .  I f heater 
s t i l l  does no t  s t a r t ,  no fu r ther  s ta r t ing  attempt 
should be made. 

*During heater operation, defrost and/or cabin a i r  
knobs must be men. 
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HEATING, VENTILATING AND DEFROST S Y S T E M  

FWD CABIN AIR 

F W D  CABIN HEAT 

DEFROSTER OUTLET 

F W D  CABIN 

AIR VENT 

AFT CABIN 
DIRECTION EXHAUST AIR OUTLET 
AIR VENT 

OVERBOARD AIR 

CODE 
HEATED AIR 

UNHEATED VENTILATION AIR 

- -- MECHANICAL ACTUATION 

F i g u r e  7-21 
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HEATER USED FOR VENTILATION 

(1) Bat tery Switch - ON. 
(2) Cabin A i r  Knobs - OPEN as desired. ,--. (3) Cabin Heat Switch - FAN. 
(4)  Heat Registers - As desired. 

VENTILATING SYSTEM 

I n  addi t ion t o  the ven t i l a t i on  provided by the cabin heating system, a 
separate ven t i l a t i on  system obtains ram a i r  from the wing roo t  leading edge 
a i r  i n l e t s  and ducts i t  t o  the d i rec t iona l  vents. The ven t i l a t i ng  system 
functions only i n  f l i g h t ,  since i t  depends e n t i r e l y  on ram a i r  pressure. 

4 For sround vent i la t ion ,  the ven t i l a t i ng  fan o f  the heating system must be 
used: 

BAGGAGE COMPARTMENTS 
Five baggage locations, see Figure 1-3, are ava i lab le  w i th  the standard 

seating arrangement: one i n  the fuselage nose section, two i n  the a f t  -- cabin area and one i n  the a f t  por t ion  o f  each engine nacelle. 

These baggage areas are intended p r ima r i l y  f o r  low-density items such as 
luggage and briefcases. The f loors  o f  the wing locker baggage areas are 
primary structure. Therefore, care should be exercised during loading and 
unloading t o  prevent damage. When loading high-density objects, insure - that  adequate protect ion i s  avai lable t o  prevent damage t o  any o f  the 
a i rp lane's primary st ructure.  Without optional equipment ins ta l led ,  120 
pounds can be car r ied  i n  each wing locker, 350 pounds i n  the nose baggage 
compartment, 200 pounds i n  the a f t  cabin (Stat ion 96) and 160 pounds i n  the 
a f t  cabin (Stat ion 124 - Standard o r  Stat ion 126 - Optional). With 
optional equipment ins ta l led ,  r e fe r  t o  Section 2 o r  the loading placards i n  

-. your a i rp lane's baggage compartments. 

*The t ransportat ion of hazardous materials i s  d is-  
couraged. However, i f  transport o f  t h i s  material i s  
necessary, i t  sha l l  be done i n  accordance wi th FAR 
103 and any other appl icable regulat ions. 

Under no circumstances, allow the loading o f  people 
o r  animals i n  the nose baggage area o r  wing lockers. 
These areas do not  qual i fy  f o r  carr iage of animate 
objects. 

4 
AIRPLANE TIE-DOWN PROVISIONS AND JACK POINTS 

A wing tie-down f i t t i n g  i s  provided on the lower surface o f  each wing 
outboard o f  each engine nacelle. The f i t t i n g s  are located a f t  of the 
leading edge and r e t r a c t  i n t o  the wing when not  i n  use. The empennage i s  
secured a t  the t a i l  tie-down f i t t i n g  located on the fuselage bottom, below 
the elevator hinge l ine.  I n  addi t ion the nose gear can be secured w i th  
ropes attached t o  the nose gear assembly above the scissors linkage. 
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Three jack points  are provided; they are located a f t  of each main land- 
i n g  gear door hinge for  the main gear and a f t  and outboard of the l e f t  nose 
gear door hinge f o r  the nose gear. 

SEATS, SEAT BELTS AND SHOULDER HARNESSES 
PILOT AND COPILOT PROVISIONS 

-T;r 

The p i l o t  and c o p i l o t  seats are secured t o  seat pan assemblies which are 
attached t o  the forward main spar carry- thru s t ruc tu re .  The seats are 
adjustable f o r e  and a f t  on seat r a i l s  by l i f t i n g  the handle located on the 
forward face of the seat. 

Seat b e l t s  are provided f o r  both seats and are attached t o  the seat - 
structure.  The shoulder harnesses at tach a f t  and outboard o f  the  p i l o t ' s  
and c o p i l o t ' s  seats t o  overhead st ructure.  The opposite end of each 
harness attaches permanently t o  the outboard p i l o t ' s  o r  c o p i l o t ' s  seat 
b e l t .  An adjustment i s  provided between the a t tach  points. With the  
opt ional  shoulder harnesses, i n e r t i a  r e e l s  are bo l ted  t o  overhead s t ruc tu re  
a f t  and outboard of the p i l o t ' s  and c o p i l o t ' s  seats. The opposite end o f  
the harnesses at tach t o  the seat b e l t s  w i t h  a detachable fastener. The 
i n e r t i a  r e e l s  a l low normal fore and a f t  movement of the occupants u n t i l  a 
v i o l e n t  movement occurs, a t  which time the r e e l  w i l l  lock, r e s t r i c t i n g  
forward movement o f  the seat occupant. 

PASSENGER PROVISIONS 

The standard 4-place configurat ion has a double seat t h a t  incorporates 
i n d i v i d u a l  r e c l i n i n g  adjustments. The seat i s  secured i n  a s ta t ionary  - 
p o s i t i o n  t o  the f l o o r  s t ructure.  Each seat p o s i t i o n  i s  equipped w i t h  a 
seat b e l t  which i s  attached t o  the  seat s t ructure.  Shoulder harnesses are 
no t  ava i lab le  f o r  the passenger seats. 

The opt ional  &place conf igurat ion has two i n d i v i d u a l  center seats and 
two i n d i v i d u a l  a f t  seats. The center  seats are mounted on seat tracks and b 
may be adjusted forward and aft. The a f t  seats may be adjusted t o  the 
r e c l i n e  pos i t ion.  The a f t  seats a re  secured i n  a s ta t ionary  p o s i t i o n  t o  
the f l o o r  s t r u c t u r e  w i t h  quick-disconnect fasteners. Each seat pos i t i on  i s  
equipped w i t h  a seat b e l t .  The seat b e l t s  on the center seats are attached 
t o  the  seat s t ructure.  The seat b e l t s  on the a f t  Seats are attached t o  the 
f l o o r  s t ructure.  

Insure t h a t  the i n d i v i d u a l  center seat 's  stop p ins 
are engaged w i t h  the holes i n  the  seat r a i l s  before 
takeoff and landing. 

DOORS, WINDOWS AND EXITS 
CABIN DOOR 

+ 
The cabin door i s  a one-piece, single-hinged door located on the r i g h t  

side o f  the fuselage above the wing. A hold-open assembly on the bottom of 
the door frame w i l l  keep the door i n  the open posi t ion.  The door can be 
opened by e i t h e r  the outs ide o r  i n s i d e  handle. 
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WINDOWS 

There are f i ve  f ixed windows i n  the airplane, consist ing o f  a rear  Omni 
window, two side p i c t u re  windows, an emergency e x i t  window on the p i l o t ' s  
side and a cabin door window. The emergency e x i t  window also contains an 

-3 i n t eg ra l l y  mounted foul weather window. The foul weather window can be 
opened during a l l  ground operations and i n f l i g h t .  Airspeed i s  no t  
r es t r i c t ed  w i th  the fou l  weather window open. 

EMERGENCY EXIT W I N D O W  

The p i l o t ' s  side window may be removed fo r  emergency e x i t  by removing 
the p l a s t i c  cover over the red emergency pu l l r i ng ,  pu l l i ng  the r i n g  t o  
release the window reta iners and pushing out a t  the bottom o f  the window 
wi th sustained force t o  remove the window. The emergency window i s  held i n  
a t  the top by re ta in ing  pins. When the window i s  pushed open far enough, 
the pins w i l l  s l i p  out  of t h e i r  reta iners and the window w i l l  f a l l  free. 

CONTROL LOCKS - 
A control column lock i s  provided t o  r e s t r i c t  the contro l  column from 

moving. This r e s t r i c t i o n  holds the elevators and a i lerons i n  a neutra l  
posit ion, thus preventing damage t o  the contro l  surfaces i n  gusty wind 
conditions. The rudder i s  secured w i th  the optional rudder gust lock o r  by 
p lac ing an external contro l  surface lock over the ve r t i ca l  s t a b i l i z e r  and 
rudder. I f ne i ther  rudder lock i s  avai lable, caster the nosewheel t o  the 
f u l l  l e f t  o r  r i g h t  posit ion. This act ion w i l l  de f l ec t  the rudder against 
i t s  stop, thus r e s t r i c t i n g  rudder movement. 

I Insure a l l  contro l  locks are removed before s ta r t i ng  
the engines. I 

PROPELLERS 
The airplane i s  equipped w i th  a1 1-metal , three-bladed, constant-speed, 

ful l- feathering, single-act ing, governor-regulated propel lers. Each pro- 
4 pe l l e r  u t i l i z e s  o i l  pressure which opposes the force of springs and coun- 

terweights t o  obtain correct  p i t c h  f o r  engine load. O i l  pressure from the 
propel ler  governor drives the blades toward low p i t ch  ( increasing RPM) 
whi le the springs and counterweights d r ive  blades toward high p i t ch  
(decreasing RPM). The source of o i l  pressure fo r  propel ler  operation i s  
furnished by the engine o i l  system, boosted i n  pressure by the governor 
gear pump, and supplied t o  the propel ler  hub through the engine crankshaft 
flange. - 

To feather the propel ler  blades, the propel ler  contro l  levers on the 
control pedestal must be placed i n  the feather posit ion. Unfeathering the 
propel ler  i s  accomplished by posi t ion ing the propel ler  control lever  t o  the 
increase RPM posit ion. The optional unfeathering System uses accumulator 
a i r  and o i l  t o  force the propel ler  ou t  of feather and i n t o  the low p i t c h  
condition. 
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PROPELLER S Y N C H R O P H A S E R  
( IF  SK414-10  IS N O T  INSTALLED 

The op t iona l  p r o p e l l e r  synchrophaser system, see F igure 7-22, i s  
designed t o  match p r o p e l l e r  RPM and p r o p e l l e r  phase angle o f  t he  two 
engines. The p r o p e l l e r  RPM and phase angle of t he  slaved ( l e f t )  engine - 
w i l l  f o l l ow  changes i n  RPM and phase angle o f  the master ( r i g h t )  engine 
over a l i m i t e d  range. Th is  l i m i t e d  range feature prevents t h e  l e f t  engine 
from l o s i n g  more than 50 p r o p e l l e r  RPM should the  r i g h t  engine Be feathered 
w i t h  the synchrophaser system on. 

With the funct ion sw i t ch  i n  the  OFF pos i t i on ,  the system i s  deenergized 
and the  automatic phaser RPM c o n t r o l  i s  pos i t i oned  t o  i t s  mid-range t o  
i nsu re  normal opera t i on  when next  turned on. When the l e f t  engine i s  \=, 

manually synchronized t o  t h e  r i g h t  engine and the synchrophaser sw i t ch  i s  
pos i t i oned  t o  SYNC, the  p r o p e l l e r  RPM of the l e f t  and r i g h t  engines w i l l  be 
au tomat i ca l l y  synchronized. When the  synchrophaser swi tch i s  pos i t i oned  t o  
PHASE, the  phase r e l a t i o n s h i p  o f  t he  l e f t  engine p r o p e l l e r  r e l a t i v e  t o  the  
r i g h t  engine p r o p e l l e r  can be ad justed by r o t a t i n g  the phasing knob. A f t e r  
synchrophaser engagement i n  t h e  PHASE pos i t i on ,  t he  p rope l l e rs  w i l l  remain 
synchronized and can be phased as l ong  as the  RPM d i f ference between the  
l e f t  and r i g h t  engines does n o t  exceed 50 RPM. When the RPM d i f ference L 

between the  l e f t  and r i g h t  engines exceeds 50 RPM, the synchrophaser l i g h t  
w i l l  f l a s h  and t h e  automatic phaser c o n t r o l  c i r c u i t s  w i l l  be d isab led 
causing the ac tua to r  d r i v e  motor t o  s top a t  a random pos i t i on .  If the  
l e f t  engine i s  again ad justed as c lose  as poss ib le  t o  the r i g h t  engine, 
the  synchrophaser l i g h t  w i l l  i l l u m i n a t e  cont inuous ly  and t h e  p r o p e l l e r  RPM 
of the  l e f t  and r i g h t  engines w i l l  be au tomat i ca l l y  synchronized. w 

PROPELLER S Y N C H R O P H A S E R  
I IF  SK414-10  IS N O T  INSTALLED 

SYNCHROPHASER LIGHT 

FUNCTION SWITCH 

PHASING KNOB 

/ 

-- 

Figure 7-22 
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Make c e r t a i n  t h a t  bo th  engines a re  f u n c t i o n i n g  p roper l y  w i t h  the  syn- 
chrophaser turned off. The PHASE p o s i t i o n  should o n l y  be used i n  l e v e l  
c r u i s i n g  f l i g h t  i n  smooth a i r .  Any major dev ia t i ons  from l e v e l  f l i g h t  w i l l  
cause the  s l i ps t ream p a t t e r n  over t h e  l e f t  engine p r o p e l l e r  t o  change, 

- which i n  t u r n  w i l l  cause a  sound l e v e l  change. Since the  l e f t  p r o p e l l e r  i s  
s laved t o  the  r i g h t  p r o p e l l e r ,  and the  s l a v i n g  range i s  l i m i t e d ,  the  
synchrophaser should n o t  be operated a t  e i t h e r  extreme o f  t h e  RPM governing 
range. 

For best  operat ion, i t  i s  impor tant  t o  guard against  p r o p e l l e r  c o n t r o l  
creeping by s e t t i n g  the  quadrant f r i c t i o n  l o c k  t i g h t l y ,  see F igure 7-1. On 
extended f l i g h t s ,  i t  may be necessary t o  p e r i o d i c a l l y  sw i t ch  t o  the OFF - posi t i on ,  r e s e t  the  p r o p e l l e r  c o n t r o l  l eve rs  and reengage the  
synchrophaser. 

NOTE 

l<an,ally syncnronize tne p rope l l e r$  p r i o r  t o  
s e l e c t i n g  tne  SYhC o r  PmASE p o s i t i o n s .  I 

4 
I F  SK 414-10  I S  INSTALLED 

The op t iona l  p r o p e l l e r  synchrophaser system, see F igure 7-23, i s  
designed t o  match p r o p e l l e r  RPM and p r o p e l l e r  phase angle of the two 
engines. The p r o p e l l e r  RPM and phase angle o f  t he  slaved ( l e f t )  engine - w i l l  f o l l o w  changes i n  RPM and phase angle o f  t h e  master ( r i g h t )  engine 
over a  l i m i t e d  range. Th is  l i m i t e d  range f e a t u r e  prevents the l e f t  engine 
from l o s i n g  more than 50 p r o p e l l e r  RPM should the  r i g h t  engine be feathered 
w i t h  the  synchrophaser system on. 

With the  f u n c t i o n  sw i t ch  i n  the  OFF pos i t i on ,  t he  system i s  deenergized - and t h e  automatic phaser RPM c o n t r o l  i s  pos i t i oned  t o  i t s  mid-range t o  
i nsu re  normal opera t i on  when nex t  turned on. When the  l e f t  engine i s  
manually synchronized t o  t h e  r i g h t  engine and t h e  synchrophaser sw i t ch  i s  
pos i t i oned  t o  PHASE, the  p r o p e l l e r  RPM of the  l e f t  and r i g h t  engines w i l l  
be au tomat i ca l l y  synchronized. The phase r e l a t i o n s h i p  o f  t he  l e f t  engine 
p r o p e l l e r  r e l a t i v e  t o  the  r i g h t  engine p r o p e l l e r  can be adjusted by 
r o t a t i n g  the  phasing knob. After i n i t i a l  synchrophaser engagement, the 
p rope l l e rs  w i l l  remain synchronized and can be phased as l ong  as the  RPM 
dif ference between the  l e f t  and r i g h t  engines does n o t  exceed 50 RPM. When 
the RPM d i f f e rence  between the  l e f t  and r i g h t  engines exceeds 100 RPM, the  
synchrophaser l i g h t  w i l l  f lash and the automatic phaser c o n t r o l  c i r c u i t s  
w i l l  be d isab led causing the  ac tua to r  d r i v e  motor t o  s top a t  a  random pos i -  
t i o n .  If the  l e f t  engine i s  again adjusted as c lose as poss ib le  t o  the 
r i g h t  engine, the  synchrophaser l i g h t  w i l l  i l l u m i n a t e  cont inuous ly  and the 
p r o p e l l e r  RPM o f  the l e f t  and r i g h t  engines w i l l  be au tomat i ca l l y  
synchronized. 

-* 

1 November 1975 - ..-- 
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PROPELLER S Y N C H R O P H A S E R  
I F  S K 4 1 4 - 1 0  I S  I N S T A L L E D  

SYNCHROPHASER LlGHT 
I 

Figure 7-23 

Make c e r t a i n  t h a t  bo th  engines are f u n c t i o n i n g  p roper l y  w i t h  t h e  
synchrophaser turned off. Since the  l e f t  p r o p e l l e r  i s  s laved t o  the r i g h t  '> 

prope l l e r ,  and t h e  s l a v i n g  range i s  l im i ted ,  the synchrophaser should no t  
be operated a t  e i t h e r  extreme of the  RPM governing range. 

For best  operat ion, i t  i s  impor tant  t o  guard aga ins t  p r o p e l l e r  con t ro l  
creeping by s e t t i n g  the  quadrant f r i c t i o n  l o c k  t i g h t l y ,  see F igure 7-1. On 
extended f l i g h t s ,  i t  may be necessary t o  p e r i o d i c a l l y  sw i t ch  t o  t h e  OFF '-r 

p o s i t i o n ,  r e s e t  the  p r o p e l l e r  c o n t r o l  l eve rs  and reengage the 
synchrophaser. 

NUlt 

Manually synchronize the  p rope l l e rs  as c lose as 
poss ib le  p r i o r  t o  s e l e c t i n g  the  PHASE p o s i t i o n .  

1 November 1975 
Revision 3 - 1  Jan 1978 
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INTRODUCTION 

Sect ion  8  o f  t h e  P i l o t ' s  Operat ing  Handbook prov ides i n fanna t i on  on -- c lean ing,  i nspec t i on ,  s e r v i c i n g  and maintenance of t h e  a i rp lane .  

~f y o u r  a i r p l a n e  i s  t o  r e t a i n  the n m  p lane performance and depend- 
a b i l i t y ,  c e r t a i n  i n s p e c t i o n  and maintenance requ i rements  must be fo l lowed. 
~t i s  wise t o  f o l l ow  a  planned schedule of l u b r i c a t i o n  and p r e v e n t i v e *  
maintenance based on c l i m a t i c  and f l y i n g  c o n d i t i o n s  encountered i n  y o u r  
l o c a l i t y .  

~, Keep i n  touch w i t h  y o u r  Cessna Dealer, and take advantage o f  h i s  knowl-: 
edge and experience. He knows your  a i r p l a n e  and how t o  ma in ta in  it. He ." 
w i l l  r e n i n d  you when l u b r i c a t i o n s  and o i l  changes a r e  necessary, and abou t '  
o the r  seasonal and p e r i o d i c  serv ices .  

A l l  correspondence concerning you r  a i r p l a n e  shou ld  i n c l u d e  t h e  a i r p l a n e  
model and s e r i a l  number. Th is  i n fo rma t i on  may be obta ined from t h e  FAR-45 
requ i red  i d e n t i f i c a t i o n  p l a t e  l oca ted  on t h e  main cab in  door forward post .  -- Refer t o  t h e  A i r p l a n e  Serv ice  Manual f o r  an i l l u s t r a t i o n  of the  i d e n t i f i -  
c a t i o n  p la te .  
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PUBLICATIONS 

Various publ icat ions and f l i g h t  operat ion aids are furnished i n  the 
a i rp lane  when del ivered from the factory. These items are l i s t e d  as 
fol lows: 

CUSTOMER CARE PROGRAM BOOK 

PILOT'S OPERATING HANDBOOK 

PILOT'S CHECKLIST 

AVIONICS OPERATION GUIDE 

POWER COMPUTER 

SALES AND SERVICE DEALER DIRECTORY 

DO'S AND DON'TS ENGINE BOOKLET 

The fo l lowing add i t i ona l  publ icat ions,  plus many o ther  suppl ies t h a t  
are appl icable t o  your airplane, are ava i lab le  from your Cessna Dealer. 

SERVICE MANUALS AND PARTS CATALOGS FOR YOUR 
AIRPLANE 
ENGINE AND ACCESSORIES 
AVIONICS 

Your Cessna Dealer has a current  catalog o f  a l l  Customer Services 
Supplies t h a t  are avai lab le,  many o f  which he keeps on hand. Supplies 
which are n o t  i n  stock, he w i l l  be happy t o  order for  you. 

OWNER FOLLOW-UP SYSTEM 
Your Cessna Dealer has an Owner Follow-up System t o  n o t i f y  you when he - 

receives information t h a t  appl ies t o  your Cessna. I n  addi t ion,  i f  you 
wish, you may choose t o  receive s i m i l a r  n o t i f i c a t i o n ,  i n  the form of 
Service Le t te rs ,  d i r e c t l y  from the Cessna Customer Services Department. A 
subscr ip t ion  form i s  suppl ied i n  your Customer Care Program book f o r  your 
use should you choose t o  request t h i s  service. Your Cessna Dealer w i l l  be 
g lad t o  supply you w i t h  d e t a i l s  concerning these follow-up programs, and 
stands ready, through h i s  Service Department, t o  supply you w i t h  fas t ,  
e f f i c ien t ,  low cost  service. \= 

INSPECTION REQUIREMENTS 
As requi red by Federal Av ia t ion  Regulations, a l l  c i v i l  airplanes of 

U.S. r e g i s t r y  must undergo a complete inspect ion (annual) each twelve 
calendar months. I n  add i t i on  t o  the requi red annual inspect ion, airplanes 
operated c o m e r c i a l l y  ( f o r  h i r e )  must have a complete inspect ion every 100 
hours o f  operation. 

I n  l i e u  of the above requirements, an a i rp lane may be inspected i n  
accordance w i t h  a progressive inspect ion schedule, which al lows the work 
load t o  be d iv ided i n t o  smaller operations t h a t  can be accomplished i n  
shor ter  time periods. 

8-2 1 November 1975 
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The Cessna Progressive Care program has been developed t o  provide a 
modern progressive inspection schedule t ha t  sa t i s f i es  the complete a i rp lane 
inspection requirements of both the 100-hour and annual inspections as 
appl icable t o  Cessna airplanes. 

-* 
Addit ional inspections may be required by the FAA. These inspections 

are issued i n  the form of Airworthiness Direct ives and can apply t o  the 
airframe, engines and/or components of the airplane. It i s  the owner's 
r espons ib i l i t y  t o  insure compliance w i th  these d i rect ives.  I n  some cases, 
the Airworthiness Direct ives require r e p e t i t i v e  compliance; therefore, the 
owner should insure inadvertent noncompliance does not  occur a t  future 
inspection in te rva ls .  

-. 

Refer t o  FAR Parts 43 and 91 f o r  properly c e r t i f i -  
cated agency o r  personnel t o  accomplish the inspec- 
t ions. Contact your loca l  Cessna Dealer f o r  addi- 
t i ona l  information. 

-1\ 

CESSNA PROGRESSIVE CARE PROGRAM 

The Cessna Progressive Care Program has been designed t o  help you 
rea l i ze  maximum u t i l i z a t i o n  of your a i rp lane a t  a minimum cost and down- 
time. Under t h i s  program, your airplane i s  inspected and maintained i n  - four operations a t  50-hour in te rva ls  during a 200-hour period. The opera- 
t ions  are recycled each 200 hours and are recorded i n  a specia l ly  provided 
A i r c r a f t  Inspection Log as each operation i s  conducted. 

The Cessna A i r c r a f t  Company reconmends Progressive Care fo r  airplanes 
t h a t  are being flown 200 hours o r  more per year, and the 100-hour inspec- 
t i on  for a l l  other airplanes. The procedures fo r  the Progressive Care 
Program and the 100-hour inspect ion have been carefu l ly  worked out by the 
factory and are followed by the Cessna Dealer Organization. The complete 
f am i l i a r i t y  o f  Cessna Dealers w i t h  Cessna equipment and factory-approved 
procedures provides the highest leve l  of service Possible a t  lower cost  t o  
Cessna owners. 

, CESSNA CUSTOMER CARE PROGRAM 

Specific benef i ts  and provisions of the Cessna Warranty plus other 
important benefi ts f o r  you are contained i n  your Customer Care Program book 
supplied wi th your airplane. You w i l l  want t o  thoroughly review your 
Customer Care Program book and keep i t  i n  your airplane a t  a l l  times. 

Coupons attached t o  the Program book e n t i t l e  you t o  an i n i t i a l  inspec- - tion  and e i t he r  a Progressive Care Operation No. 1 o r  the f i r s t  100-hour 
inspection w i th in  the f i r s t  6 months of ownership a t  no charge t o  you. If 
you take de l i very  from your Dealer, the i n i t i a l  inspection w i l l  have been 
performed before del ivery o f  the airplane t o  you. If you pick up your 
airplane a t  the factory, plan t o  take i t  t o  your Dealer reasonably soon 
a f te r  you take del ivery, so the i n i t i a l  inspection may be performed allow- 
ing  the Dealer t o  make any minor adjustments which may be necessary. 
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You w i l l  a lso want t o  re tu rn  t o  your Dealer e i t he r  a t  50 hours fo r  your 
f i r s t  Progressive Care Operation, o r  a t  100 hours fo r  your f i r s t  100-hour 
inspection depending on which program you choose t o  establ ish for your 
airplane. While these important inspections w i l l  be performed fo r  you by 
any Cessna Dealer, i n  most cases you w i l l  prefer  t o  have the Dealer from 
whom you purchased the a i rp lane accomplish t h i s  work. 

b s  

SERVICING REQUIRMENTS 

For quick and ready reference, quant i t ies,  materials, and speci f ica-  
t ions for frequently used service items (such as fuel,  o i l ,  etc.) are shown 
i n  t h i s  section. 

I n  addi t ion t o  the P re f l i gh t  Inspection covered i n  Section 4, complete ,; 
servicing, inspection, and t es t  requirements fo r  your airplane are de ta i led  
i n  the Airplane Service Manual. The Service Manual out l ines a l l  items 
which require a t ten t ion  a t  50, 100, and 200 hour in te rva ls  plus those items 
which require servicing, inspection, and/or tes t ing  a t  special in tervals.  

Since Cessna Dealers conduct a l l  service, inspection, and t es t  pro- 
cedures i n  accordance w i th  appl icable Service Manuals, i t  i s  recommended 
t ha t  you contact your Dealer concerning these requirements and begin 
scheduling your airplane for service a t  the recomnended in te rva ls .  

Cessna Progressive Care ensures t ha t  these requirements are accom- 
p l ished a t  the required in te rva ls  t o  comply w i th  the 100-hour o r  annual 
inspection as previously covered. 

Depending on various f l i g h t  operations, your loca l  government av iat ion M 

agency may require addi t ional  service, inspections, o r  tests.  For these 
regulatory requirements, owners should check w i th  loca l  av ia t ion  o f f i c i a l s  
where the a i rp lane i s  being operated. 

AIRPLANE FILE b 

There are miscellaneous data, information and licenses t ha t  are a par t  
of the a i rp lane f i l e .  The fo l lowing i s  a checkl is t  for tha t  f i l e .  I n  
addit ion, a per iodic check should be made of the l a t e s t  Federal Aviat ion 
Regulations t o  insure tha t  a l l  data requirements are met. 

A. To be displayed i n  the airplane a t  a l l  times: 
(1) A i r c ra f t  Airworthiness Ce r t i f i ca te  (FAA Form 8100-2). 
(2) A i r c r a f t  Regist rat ion Ce r t i f i ca te  (AC Form 8050-3). 
( 3 )  A i r c r a f t  Radio Stat ion License (Form FCC-556, i f  t ransmit ter  

i ns ta l l ed ) .  
0 .  To be car r ied  i n  the airplane a t  a l l  times: 

(1) Weight and Balance, and associated papers ( l a t e s t  copy of the Re- 
pa i r  and A l te ra t ion  Form, Form 337, if applicable). 

(2) Airplane Equipment L i s t .  
(3) P i l o t ' s  Operating Handbook 
(4) P i l o t ' s  Checkl ist 

C. To be made avai lable upon request: 
(1) Airplane Log Book 
(2)  Engine Log Books 

1 November 1975 
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Most o f  the items l i s t e d  are required by the United States Federal 
Aviat ion Regulations. Since the regulat ions of other nations may require 
other documents and data, owners o f  airplanes not  registered i n  the United 

&, 
States should check w i th  t h e i r  own av ia t ion  o f f i c i a l s  t o  determine t h e i r  
ind iv idua l  requirements. 

Cessna recommends t ha t  these items, plus the power computer, Customer 
Care Program book and Customer Care Card, be carr ied i n  the a i rp lane a t  a l l  
times. 

PREVENTIVE MAINTENANCE 
-=. 

Part 43 o f  the FAR'S a1 lows the holder o f  a p i l o t  ce r t i f i ca te ,  issued 
under Part 61, t o  perform preventive maintenance on any airplaneowned o r  
operated by him t h a t  i s  no t  used i n  a i r  c a r r i e r  service. Refer t o  FAR Part 
43 for a l i s t  o f  preventive maintenance items the p i l o t  i s  authorized t o  
accomplish. 

NUTt 

* P r i o r  t o  performance of preventive maintenance, re- 
view the appl icable procedures i n  the Airplane 
Service Manual t o  insure the procedure i s  properly 
completed. 

* A l l  maintenance other than preventive maintenance 
must be accomplished by appropriately l icensed 
personnel. Contact your Cessna Dealer f o r  addit ion- 
a l  information. 

* P i l o t s  operating airplanes of other than United 
States reg i s t r y  should refer  t o  the regulat ions of 
the country o f  c e r t i f i c a t i o n  for  information on 
preventive maintenance t ha t  ?ay be performed by 
p i l o t s .  - 

ALTERATIONS OR REPAIRS TO THE AIRPLANE 
-% A l terat ions o r  repairs  t o  the a i rp lane must be accomplished by 

appropriately l icensed personnel. I f  a1 terat ions are considered, the FAA 
should be consulted t o  insure t ha t  the airworthiness of the airplane i s  not  
violated. 

GROUND HANDLING 
,- TOWING 

The airplane should be moved on the ground wi th the a i d  o f  the nose- 
wheel towing bar provided w i th  the airplane. The tow bar i s  designed t o  
attach t o  the nose gear s t r u t  fork. 
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/-N] 

Remove a l l  rudder locks before ground handl ing. 
When us ing the  tow bar, never exceed t h e  nosewheel 
t u r n i n g  rad ius  l i m i t s  o f  55' e i t h e r  s ide  o f  t he  
center.  S t r u c t u r a l  damage may occur if t h e  t u r n  
l i m i t s  are exceeded. Do n o t  push o r  p u l l  on pro-  
p e l l e r s  o r  c o n t r o l  surfaces when moving the  a i rp lane  
on the  ground. r- -l 

Should towing operat ions be requ i red  which cannot be accomplished w i t h  
the  nosewheel towing bar, r e f e r  t o  the  A i rp lane Serv ice Manual fo r  proper 
towing procedures us ing the  main land ing gear. 

0 

PARKING 

Park ing i s  normal ly  accomplished w i t h  the  nosewheel a1 igned s t r a i g h t  
ahead. Th is  minimizes s t ress  on the  nose gear dur ing s t a r t i n g  and s i m p l i -  
f i e s  the  s tee r ing  du r ing  subsequent departures from the  park ing area. If 
gusty wind cond i t i ons  p r e v a i l  and the  op t iona l  rudder gust  l o c k  i s  n o t  
i n s t a l l e d ,  r e s t r i c t  rudder t r a v e l  w i t h  an ex te rna l  rudder gust  l o c k  o r  ,= 
cas te r  the  nosewheel t o  the  extreme r i g h t  o r  l e f t  p o s i t i o n .  This forces 
the  rudder aga ins t  t he  rudder s top which minimizes bu f fe t i ng  of t he  rudder 
i n  gusty  weather. When park ing the  a i rp lane,  head i n t o  the wind and s e t  
the  pa rk ing  brake. 

\-a 

Do n o t  s e t  park ing brakes when the  brakes are 
overheated o r  dur ing c o l d  weather when accumulated 
mois ture may f reeze the  brakes. 

b 

When s e t t i n g  the  park ing brake i s  imprac t i ca l ,  chock the  main and nose 
wheels t o  prevent a i rp lane  movement. 

With the  m ix tu re  l eve rs  i n  IDLE CUT-OFF, t he  fuel  f l o w  i s  e f f e c t i v e l y  
blocked a t  t he  f u e l  meter ing u n i t .  Thus, i t  i s  unnecessary t o  p lace the  
fue l  se lec to rs  i n  the OFF p o s i t i o n  i f  the  a i rp lane  i s  rece iv ing  normal 
usage. However, i f  a long p e r i o d  o f  i n a c t i v i t y  i s  an t i c ipa ted ,  the  f u e l  
se lectors  should be turned OFF t o  preclude any poss ib le  fue l  seepage t h a t  - 
might develop through the  meter ing valve. 

Do n o t  leave the  fuel  se lectors  i n  an in termediate  
pos i t i on ,  as f u e l  from the  main tanks w i l l  t r a n s f e r  
i n t o  the a u x i l i a r y  tanks. 

1 November 1975 
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TIE-DOWN 

Proper tie-down procedure i s  the best precaution against damage t o  a 
parked airplane by gusty o r  Strong winds. To tie-down the a i rp lane 
securely, proceed as fol lows: 

4 

1. Head ai rp lane i n t o  the wind if possible. Close engine cowl f laps 
a f te r  engines have cooled su f f i c ien t l y .  

2 .  Set park ing  brake and i n s t a l l  contro l  locks t o  r e s t r i c t  t rave l  of 
a l l  movable surfaces. 

Do not  set  parking brake when the brakes are over- 
heated o r  during cold weather when accumulated 
moisture may freeze the brakes. 

I f  a rudder gust lock i s  no t  avai lable, caster the nosewheel t o  
the extreme l e f t  o r  r i g h t  osit ions. 
I n s t a l l  p i t o t  tube cover(s! if available. 
Set elevator, a i le ron  and rudder t r i m  tabs t o  neutral,  so the t r i m  
tabs f a i r  w i th  the contro l  surfaces. 
Use roDes o r  chains o f  a t  l eas t  700 pounds t ens i l e  strength. 
~ e c u r e ' t h e  nose gear w i th  a rope attached above the nose~gear 
torque l i nk .  The other end should be attached t o  a substant ia l  
ground anchor. The rope angle t o  the ground should be 45 degrees. 
Attach a second rope i n  a s im i l a r  manner t o  the opposite side o f  
the nose gear. Secure the t a i l  tie-down f i t t i n g  i n  a s im i l a r  
manner. Do no t  impose side loads on the tie-down f i t t i n g .  

JACKING AND LEVELING 
- 

Three jack points are provided on the underside of the airplane; one i s  
located j u s t  a f t  o f  the nose wheel wel l ,  and one i s  located on the lower 
surface of each wing, j u s t  a f t  o f  the main gear at tach points. 

NUIL 

To prevent the f l i g h t  hour recorder from recording 
while the a i rp lane i s  on jacks and bat tery switch i s  
i n  the ON posit ion, remove fuse located i n  the side 
console. Reinsta l l  fuse when finished. 

.Special two-ton jacks, i dea l l y  sui ted t o  the 310R 
can be supplied by the Cessna A i rc ra f t  Company. 
Three jacks are required t o  l ift the airplane. 

.- To leve l  the airplane long i tud ina l l y  and l a te ra l l y ,  use the three 
jacking Points provided on the airplane. Level long i tud ina l l y  by backing 
out the two screws a t  "Level Point" on the l e f t  outside fuselage a t  
Stations 88.90 and 59.10 and place a s p i r i t  l eve l  on these screws, then 
leve l  longi tudinal ly .  To leve l  l a t e ra l l y ,  place a s p i r i t  l eve l  centered 
on the outside sk in along the rear  spar on the underside o f  fuselage. 
Refer t o  the Airplane Service Manual f o r  addi t ional  information. 

. .. , .--- 
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FLYABLE STORAGE 
F l y a b l e  s to rage  a p p l i e s  t o  a l l  a i r p l anes  which w i l l  n o t  be flown f o r  an 

i n d e f i n i t e  pe r i od  bu t  which a r e  t o  be kept ready t o  f l y  w i t h  t h e  l e a s t  pos- 
s i b l e  p repa ra t i on .  If t h e  a i r p l a n e  i s  t o  be s tored tempora r i l y ,  o r  i n d e f i -  
n i t e l y ,  r e f e r  t o  t h e  A i r p l a n e  Serv ice  Manual f o r  proper s to rage  procedures. - 
I 

Airp lanes  which a r e  n o t  i n  d a i l y  f l i g h t  shou ld  have t h e  p r o p e l l e r s  
ro ta ted ,  by  hand, s i x  r e v o l u t i o n s  a t  l e a s t  once each week. I n  damp c l i -  
mates and i n  s torage areas where t h e  d a i l y  temperature v a r i a t i o n  can cause 
condensat ion,  p r o p e l l e r  r o t a t i o n  should be accomplished more f requen t l y .  
Ro ta t i ng  t h e  p r o p e l l e r  45' t o  90' from i t s  o r i g i n a l  p o s i t i o n  r e d i s t r i b u t e s  
r e s i d u a l  o i l  on t h e  c y l i n d e r  wa l ls ,  c rankshaf t  and gear surfaces and repo- 
s i t i o n s  the  p i s t o n s  i n  t h e  c y l i n d e r s ,  thus p reven t i ng  co r ros ion .  Rota te  
p r o p e l l e r s  as f o l l ows :  b 

1. T h r o t t l e s  - IDLE. 
2. Mix tures  - IDLE CUT-OFF. 

I 
3. Magneto Switches - OFF. 
4. P rope l l e r s  - ROTATE CLOCKWISE. Manual ly r o t a t e  p r o p e l l e r s  s i x  

r e v o l u t i o n s ,  s tand ing c l e a r  of a r c  o f  p r o p e l l e r  
blades. Stop p r o p e l l e r  45' t o  90' f r o ~ n  i t s  o r i g i n a l  
p o s i t i o n .  --=, 

Keep fuel  tanks f u l l  t o  minimize condensat ion i n  t h e  fuel  tanks.  Main- 
t a i n  b a t t e r y  a t  f u l l  charge t o  prevent  e l e c t r o l y t e  f r o ~ n  f reez ing i n  c o l d  
weather. I f  t h e  a i r p l a n e  i s  s tored outs ide,  t ie-down a i r p l a n e  i n  a n t i c i p a -  
t i o n  o f  h i g h  winds. Secure a i r p l a n e  as f o l l ows :  

V 

1. Secure rudder  w i t h  t h e  op t i ona l  rudder  gus t  l o c k  o r  w i t h  a  c o n t r o l  
surface l o c k  over t h e  f i n  and rudder.  If a lock  i s  n o t  a v a i l a b l e ,  
c a s t e r  t h e  nosewheel t o  t h e  f u l l  l e f t  o r  r i g h t  p o s i t i o n .  

2. I n s t a l l  c o n t r o l  column l ock  i n  p i l o t ' s  c o n t r o l  column, if a v a i l -  
ab le .  i f  column l o c k  i s  n o t  ava i l ab le ,  t i e  t h e  p i l o t ' s  c o n t r o l  
wheel f u l l  a f t  w i t h  a  sea t  bel t . .  k, 

3. T i e  ropes o r  cha ins  t o  t h e  wing t ie-down f i t t i n g s  l oca ted  on t h e  
unders ide o f  each wing. Secure the oppos i te  ends o f  t h e  ropes o r  
chains t o  ground anchors. Chock t h e  main l and ing  gear t i r e s ;  do 
n o t  s e t  t h e  pa rk ing  brake if a long  pe r i od  of i n a c t i v i t y  i s  
a n t i c i p a t e d  as brake s e i z i n g  can r e s u l t .  

4. Secure a rope (no chains o r  cab les)  t o  t h e  upper nose gear t r u n -  
n i o n  and secure oppos i t e  end o f  rope t o  a  ground anchor. Chock 
the nose l and ing  gear t i r e .  

5. Secure t h e  midd le  o f  a  rope t o  the  t a i l  t ie-down f i t t i n g .  P u l l  \ .Z 

each end o f  rope a t  a  45-degree ang le  and secure t o  ground anchors 
a t  each s i d e  o f  t h e  t a i l .  

6 .  A t  t h e  end of 30 days, t h e  a i r p l a n e  should be f l own  f o r  30 minutes 
u n t i l  o i l  and c y l i n d e r  temperatures reach normal ope ra t i ng  range. 
If the a i r p l a n e  i s  n o t  f lown a t  t h e  end of 30 days, t h e  a i r p l a n e  
should be placed i n  temporary o r  i n d e f i n i t e  storage. 
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SERVICING 

NUlt 

Refer t o  the Airplane Service Manual fo r  complete 
serv ic ing requirements. 

FUEL ( A v i a t i o n  G r a d e  100/130 M i n i m u m  - G r e e n  Co lo r )  I 
Low lead av ia t ion  grade lOOLL (Blue Color) i s  a su i tab le  a l ternate.  I 

4 
Service a f te r  each f l i g h t .  Keep f u l l  t o  r e ta rd  condensation i n  the tanks. 
Tank capacit ies are: 

Each Main Tank - 51.0 Gallons 
Each Optional Aux i l i a r y  Tank - 20.5 Gallons (40-Gallon Option) 
Each Optional Aux i l ia ry  Tank - 32.0 Gallons (63-Gallon Option) 
Each Optional Wing Locker Tank - 20.5 Gallons 

Isopropyl alcohol may be added t o  the fue l  supply i n  quant i t ies  not  t o  
. -. exceed 1% of the t o ta l .  Refer t o  Fuel Addi t ive paragraphs i n  t h i s  section 

fo r  addi t ional  information. 

*Do not  operate any avionics o r  e l ec t r i ca l  equipment 
on the a i rp lane during fueling. Do not  al low open 
flame o r  smoking i n  the v i c i n i t y  of the a i rp lane 
whi le fuel ing. r 

*During a l l  f ue l i ng  operations, f i r e  f i g h t i n g  equip- 
ment must be avai lable. Two ground wires from 
d i f fe ren t  points on the a i rp lane t o  separate 
approved grounding stakes sha l l  be used. 

Fue l  A d d i t i v e  

S t r i c t  adherence t o  recmended p re f l i gh t  dra in ing ins t ruc t ions  as 

-, cal led  fo r  i n  Section 4 w i l l  e l iminate any free water accumulations from 
the tank sumps. While small amounts of water may s t i l l  remain i n  so lu t ion  
i n  the gasoline, i t  w i l l  normally be consumed and go unnoticed i n  the 
operation of the engine. 

One exception t o  t h i s  can be encountered when operating under the 
combined e f f e c t  of: 1) use o f  cer ta in  fuels, wi th 2) high humidity condi- 
t ions on the ground 3) followed by f l i g h t  a t  high a l t i t u d e  and low tempera- 
ture ( f l i g h t  leve ls  of 20,000 f e e t  o r  above and temperatures of -28.g°C -- (-20O~) o r  below). Under these unusual conditions small amounts o f  water 
i n  solut ion can prec ip i ta te  from the fuel stream and freeze i n  su f f i c ien t  
quant i t ies t o  induce p a r t i a l  i c i n g  of the engine fue l  i n j ec t i on  system. 

While these conditions are qu i te  rare and w i l l  not  normally pose a 
problem t o  owners and operators, they do e x i s t  i n  cer ta in areas o f  the 
world and consequently must be deal t  with, when encountered. 

1 November 1975 . . . . - - - 
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Therefore, t o  a l l ev i a te  the p o s s i b i l i t y  of fuel i c i n g  occurr ing under 
these unusual condit ions i t  i s  permissible t o  add isopropyl alcohol o r  
ethylene g lycol  monomethyl ether (EGME) compound t o  the fuel supply. 

The int roduct ion of alcohol o r  EGME compound i n t o  the fuel provides two 
d i s t i n c t  effects: 1) i t  absorbs the dissolved water from the gasoline and 
2) alcohol has a f reezing temperature depressant e f fec t .  - 

Alcohol, i f  used, i s  t o  be blended w i th  the fue l  i n  a concentration of 
1% by volume. Concentrations greater than 1% are not  recommended since 
they can be detr imental t o  fuel tank materials. 

The manner i n  which the alcohol i s  added t o  the fue l  i s  s ign i f i can t  
because alcohol i s  most effect ive when i t  i s  completely dissolved i n  the 
fuel. To insure proper mixing the fol lowing i s  recommended: b 

1. For best resu l ts  the alcohol should be added during the f ue l i ng  
operation by pouring the alcohol d i r e c t l y  on the fuel stream 
issuing from the fue l ing  nozzle. 

ALCOHOL - FUEL MIXING RATIO CHART 

GALLONS OF GASOLINE 

Figure 8-1 

1 November 1975 
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2. An a1 t e r n a t e  method t h a t  lnay be used i s  t o  premix t h e  c m p l e t e  
a l coho l  dosage w i t h  some fuel  i n  a  separa te  c lean c o n t a i n e r  
(approx imate ly  2-3 g a l l o n  capac i t y )  and then t r a n s f e r r i n g  t h i s  
~ n i x t u r e  t o  t h e  tank  p r i o r  t o  t h e  fuel  ope ra t i on .  

.- 
Any h i g h  q u a l i t y  i sop ropy l  a lcoho l  may be used, such as: 

A n t i - i c i n g  f l u i d  (MIL-F-5566) o r  
I sop ropy l  a l coho l  (Federal  S p e c i f i c a t i o n  TT-I-735a). 

F igu re  8-1 prov ides a l coho l - f ue l  r a t i o  m ix ing  i n fo rma t i on .  - Ethy lene g l y c o l  mo~mnethy l  e t h e r  (EGME) cmpound i n  compl iance w i t h  
MIL-1-27686 o r  P h i l l i p s  PFA-55MB, if used, must be c a r e f u l l y  mixed w i t h  t h e  
fue l  i n  concen t ra t i ons  n o t  t o  exceed 0.15% by volume. 

Mix ing o f  t h e  EGME cunpound w i t h  t h e  f u e l  i s  ex- 
t r eme ly  i ~ n p o r t a n t  because concen t ra t i on  i n  excess of 
t h a t  recommended (0.15 pe rcen t  by volume maximum) 
w i l l  r e s u l t  i n  de t r imen ta l  a f f e c t s  t o  t h e  fue l  
tanks,  such as d e t e r i o r a t i o n  o f  p r o t e c t i v e  p r imer  
and sea lan ts  and damage t o  O-rings and sea l s  i n  t h e  
fuel  system and engine canponents. Use o n l y  blend- 
i n g  equipment t h a t  i s  recommended by t h e  inanufac- 
t u r e r  t o  o b t a i n  proper  p ropo r t i on ing .  

I Do n o t  a1 low t h e  concent ra ted ECME compound t o  come 
i n  con tac t  w i t h  t h e  a i r p l a n e  f i n i s h  o r  fuel  c e l l  as 
daraae can r e s u l t .  I 

- 
Prolonged s to rage  o f  t h e  a i r p l a n e  w i l l  r e s u l t  i n  a  water  bu i l dup  i n  t h e  

fuel  which " leeches o u t "  t h e  add i t i ve .  An i n d i c a t i o n  of t h i s  i s  when an 
excessive amount o f  water  accumulates i n  t h e  fuel  tank  sumps. The con- 
c e n t r a t i o n  can be checked us ing a  d i f f e r e n t i a l  re f rac tometer ,  loanufactured 
by t h e  Se i sco r  Corporat ion,  Tulsa, Oklahoma. I t  i s  impera t i ve  t h a t  t h e  
t echn i ca l  manual f o r  the  d i f f e r e n t i a l  re f rac tometer  be fol lowed e x p l i c i t l y  
when checking t h e  a d d i t i v e  concent ra t ion .  

,- 
O I L  ( A v i a t i o n  G r a d e  E n g i n e  Oil; S A E  5 0  A b o v e  4.4'C (40°F), S A E  30  
Be low 4.4OC (40°F) or  M u l t i v i s c o s i t y  U n r e s t r i c t e d  T e m p e r a t u r e  R a n g e  
- F i l t e r  6 2 3 4 2 7 )  

Mu1 t i v i s c o s i t y  o i l  i s  recanmended f o r  use a f t e r  t h e  f i r s t  25 hours of 
engine ope ra t i on  f o r  iinproved s t a r t i n g  i n  temperatures below 44'C (40°F). 
When ope ra t i ng  temperatures ove r l ap  i n d i c a t e d  ranges, use t h e  l i g h t e r  grade - of o i l .  Ashless d i spe rsan t  o i l ,  conforming t o  Cont inenta l  Motors S p e c i f i -  
c a t i o n  MHS-24, must be used. No o i l  a d d i t i v e s  a r e  approved f o r  use. Change 
o i l  and f i l t e r  every 100 hours o r  6  imnths,  whichever occurs f i r s t .  Reduce 
i n t e r v a l s  f o r  prolonged ope ra t i on  i n  dusty  areas, c o l d  c l imates ,  o r  when 
s h o r t  f l i g h t s  and long i d l e  pe r i ods  r e s u l t  i n  s ludg ing c o n d i t i o n s .  
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NUTE A 

For fas te r  r i n g  seating and improved o i l  contro l ,  
your Cessna was del ivered from the factory w i th  
corrosion preventive o i l  conforming t o  MIL-C-6529, 
Type 11. This break-in o i l  must be used only for 
the f i r s t  25 hours of operation; a t  t h a t  time i t  
must be replaced wi th ashless dispersant o i l .  I f  
o i l  must be added during t h i s  f i r s t  25 hours of 
operation, use s t r a i gh t  mineral o i l  conforming t o  
MIL-L-6082. 

Check o i l  l eve l  before each f l i gh t .  Do not  Operate on less than 9 
quarts. To minimize loss of o i l  through breather, fill t o  l0-quart leve l  - 
for  normal f l i gh t s  of less than 3 hours. For extended f l i g h t ,  fill t o  
capacity which i s  13 quarts fo r  each engine sump inc luding 1 quart f o r  o i l  
f i l t e r .  

OXYGEN (Aviators Breathing Oxygen  - Specification MIL-0-27210)  

Check pressure gage fo r  ant ic ipated requirements before each f l i g h t .  k= 

R e f i l l  whenever pressure drops below 300 P S I .  

OXYGEN SERVICING CHART 

Figure 8-2 

1 November 1975 

AMBIENT 
TEMPERATURE 
-C O F  

-17.8 0 
-12.2 10 
-6.7 20 
-1 1 30 
4.4 40 

10.0 50 
15.6 60 

THE NUMBERS SHOWN ABOVE ARE APPLICABLE TO 1800 PSI 
OXYGEN BOTTLES IF AN 1850 PSI OXYGEN BOTTLE IS 
INSTALLED, INCREASE EACH FILLING PRESSURE BY 50 PSI. 

AMBIENT 
TEMPERATURE 
O C  "F 

21 3 70 
26.7 80 
32.2 90 
37.8 100 
43.3 110 
46.9 120 
54.4 130 

FILLING 
PRESSURE 

PSlG 

1600 
1650 
1675 
1725 
1775 
1825 
1875 

FILLING 
PRESSURE 

PSlG 

1925 
1950 
2WO 
2050 
21 00 
2150 
2200 
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The oxygen cyl inders, when f u l l y  charged and allowed t o  s tab i l i ze  a t  a 
temperature o f  2 1 . 1 ~ ~  (70°F), contain approximately 48.3 cubic feet of 
oxygen, under a pressure of 1800 PSI o r  76.6 cubic f e e t  of oxygen under a 
pressure of 1850 PSI. F i l l i n g  pressures w i l l  vary, however, due t o  the 
ambient temperature i n  the f i l l i n g  area, and because o f  the temperature 
r i s e  resu l t i ng  from compression of the oxygen. Because o f  th is ,  merely 
f i l l i n g  t o  1800 o r  1850 PSI w i l l  no t  r e s u l t  i n  a properly f i l l e d  cyl inder. 
F i l l  t o  the pressures indicated i n  Figure 8-2 fo r  the ambient temperature. 

O i l ,  grease, o r  other lubr ican ts  i n  contact w i th  
oxygen create a serious f i r e  hazard, and such con- 
t a c t  must be avoided when handlinq oxvllen eaui~ment. 

The oxygen cy l inder  i s  serviced through a f i l l e r  valve located ins ide  
the nose baggage bay on the a f t  baggage bay bulkhead. 

A ALCOHOL WINDSHIELD DEICE RESERVOIR(lsopropyl Alcohol MIL-F-5566) 

Check reservo i r  f l u i d  level ;  f i l l  as required. Reservoir capacity i s  
3.0 gallons. 

-I TIRES 

T i r e  pressure should be maintained a t  60 PSI fo r  the main wheel t i r e s  
and N P S I  fo r  the nosewheel t i r e .  

- -  AIRPLANE CLEANING A N D  CARE 
PAINTED SURFACES 

The painted ex te r io r  surfaces of your new ai rp lane require an i n i t i a l  
cur ing period which may be as long as 90 days a f te r  the f i n i sh  i s  applied. 
During t h i s  cur ing period some precautions should be taken t o  avoid damag- 
ing  the f i n i sh  o r  in te r fe r ing  w i th  the curing process. The f i n i sh  should 
be cleaned only by washing wi th clean water and m i l d  soap, followed by a 
r inse  water and drying w i th  c loths o r  a chamois. Do not  use pol ish o r  wax, 
which would exclude a i r  from the surface, during t h i s  90-day curing period. 
Do not  rub o r  buff the f i n i s h  and avoid f l y i n g  through ra in ,  h a i l  o r  
s leet .  

Once the f i n i s h  has cured completely, i t  may be waxed w i th  a good 
autoniotive wax. A heavier coating of wax on the leading edges of the 

- wings, t a i l ,  engine nose cap and propel ler  spinner w i l l  help reduce the 
abrasion encountered i n  these areas. 

PROPELLER 

Pre f l i gh t  inspection of propel ler  blades fo r  nicks and wiping them 
occasionally wi th an o i l y  c l o th  t o  clean off grass and bug sta ins w i l l  
assure long, trouble-free service. It i s  v i t a l  t ha t  small nicks on the 
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p r o p e l l e r ,  p a r t i c u l a r l y  near t h e  t i p s  and on t h e  l ead ing  edges, a r e  dressed 
ou t  as soon as p o s s i b l e  s i nce  these n i c k s  produce s t r e s s  concent ra t ions ,  
and i f  ignored, may r e s u l t  i n  cracks.  Never use an a l k a l i n e  c l eane r  on t h e  
blades; remove grease and d i r t  w i t h  Stoddard so l ven t .  Do n o t  fea ther  t h e  
p r o p e l l e r s  below 700 RPM as t h i s  may damage t h e  hub mechanism. 

LANDING GEAR ~r= 

Cessna Dea le r ' s  mechanics have been t r a i n e d  i n  t h e  p rope r  adjustment 
and r i g g i n g  procedures o f  the  l and ing  gear system. To assure t r o u b l e - f r e e  
gear opera t ion ,  have your  Cessna Dealer  check t h e  gear r e g u l a r l y  and make 
any necessary adjustments.  Only p r o p e r l y  t r a i n e d  :mechanics should a t tempt  
t o  r e p a i r  o r  a d j u s t  t h e  l and ing  gear canponents and system. 

DEICE BOOTS ..-a 

The o p t i o n a l  de i ce  boots have a  spec ia l ,  e l e c t r i c a l l y  conduct ive  coat-  
i n g  t o  b leed-o f f  s t a t i c  charyes which cause r a d i o  i n te r fe rence  and may per -  
f o r a t e  t h e  boots.  Fue l ing  and o the r  s e r v i c i n g  opera t ions  shou ld  be done 
c a r e f u l l y ,  t o  avo id  damaging t h i s  conduct ive  c o a t i n g  o r  t e a r i n g  t h e  boots. 

I To p ro long  t h e  l i f e  of surface and p r o p e l l e r  de i ce  boots,  they  should 
be washed and se rv i ced  on a  r e g u l a r  bas is .  Keep the boots c l ean  and f r e e  .= 
from o i l ,  grease and o the r  so l ven ts  which cause rubber t o  swe l l  and d e t e r i -  
o ra te .  Ou t l i ned  below a re  recarurnended c lean ing  and s e r v i c i n g  procedures. 

Use o n l y  t h e  f o l l o w i n g  i n s t r u c t i o n s  when c lean ing  
boots. D is regard  i n s t r u c t i o n s  which recommend 
petroleum base l i q u i d s  (Methyl-Ethyl-Ketone, non- 
leaded gaso l ine ,  e t c . )  which can h a m  the boot  
m a t e r i a l .  

b 

Clean t h e  boots w i t h  m i l d  soap and water,  then r i n s e  tho rough l y  w i t h  
c lean water. 

I N O T E  I 
I sop ropy l  a l coho l  can be used t o  remove grime which 
cannot be removed us ing soap. I f  i sop ropy l  a lcoho l  
i s  used f o r  c lean ing,  wash area w i t h  m i l d  soap and 
water, then r i n s e  thorough ly  w i t h  c lean water. 

I To p o s s i b l y  improve t h e  s e r v i c e  l i f e  o f  de i ce  boots and t o  reduce t h e  
adhesion of i ce ,  i t  i s  recommended t h d t  t h e  de ice  boots be t r e a t e d  w i t h  AGE 
MASTER No. 1 and I C E X .  

I AGE MASTER No. 1, used t o  p r o t e c t  the  rubber  aga ins t  d e t e r i o r a t i o n  from 
ozone, s u n l i g h t ,  weathering, o x i d a t i o n  and p o l l u t i o n ,  and ICEX, used t o  
he lp  r e t a r d  i c e  adhesion and f o r  keeping de i ce  boots l ook ing  new longer ,  
a r e  both products o f  and recommended by 6. F. Goodrich. 
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The a p p l i c a t i o n  of bo th  AGE MASTER No. 1 and I C E X  shou ld  be i n  accord- 
ance w i t h  t h e  manufacturer 's recommended d i r e c t i o n s  as o u t l i n e d  on t h e  I 
conta iners .  

P ro tec t  ad jacent  areas, c l o t h i n g ,  and use p l a s t i c  o r  
rubber gloves d u r i n g  a p p l i c a t i o n s ,  as ACE MASTER No. 
1 s t a i n s  and I C E X  con ta ins  s i l i c o n e  which makes 
p a i n t  touchup almost imposs ib le .  

Small t ea rs  and abrasions i n  su r face  de i ce  boots can be repa i red  tempo- 
r a r i l y  w i t hou t  removing t h e  boots,  and t h e  conduct ive  coa t i ng  can be 
renewed. Your Cessna Dealer  has t h e  proper  m a t e r i a l s  and know-how t o  do 
t h i s  c o r r e c t l y .  

*-A, 

I ENGINES 

Ensure t h a t  t h e  manufacturer 's warnings and caut ions  
a r e  adhered t o  when us ing  AGE PIASTER No. 1 and ICEX. 

The engine cmpar tments  shou ld  be cleaned, us ing  a  s u i t a b l e  so lvent .  
Most e f f i c i e n t  c lean ing 1s done us ing a  spray-type c leaner .  Before  spray  
c lean ing,  i nsu re  p r o t e c t i o n  i s  a f f o rded  f o r  canponents which in igh t  be 
adverse ly  a f fec ted by t h e  so l ven t .  Refer  t o  t h e  A i r p l a n e  Serv ice  Manual 

-"' f o r  proper  l u b r i c a t i o n  o f  c o n t r o l s  and canponents a f t e r  engine c lean ing.  

INTERIOR CARE 

To remove dus t  and l oose  d i r t  from t h e  upho ls tery ,  head l i ne r  and ca r -  
pet, c lean t h e  i n t e r i o r  r e g u l a r l y  w i t h  a  vacuum c leaner .  - 

B l o t  up any s p i l l e d  l i q u i d  p r a n p t l y  w i t h  c l eans ing  t i s s u e  o r  rags. 
Don' t  p a t  t h e  spot;  press t h e  b l o t t i n g  m a t e r i a l  f i r m l y  and h o l d  i t  f o r  
several  seconds. Continue b l o t t i n g  u n t i l  no more l i q u i d  i s  taken up. 
Scrape of f  s t i c k y  m a t e r i a l s  w i t h  a  d u l l  k n i f e ,  then spot -c lean t h e  area. 

O i l y  spots inay be cleaned w i t h  household spot  removers, used spa r i ng l y .  
Before using any so lvent ,  read t h e  i n s t r u c t i o n s  on the con ta ine r  and t e s t  

-, . i t  on an obscure p lace  on t h e  f a b r i c  t o  be cleaned. Never s a t u r a t e  t h e  
f a b r i c  w i t h  a  v o l a t i l e  so lvent ;  i t  may damage the padding and backing 
m a t e r i a l s .  

Use a1 1  c l ean ing  agents i n  accordance w i t h  t h e  manu- 
f a c t u r e r ' s  recmmendat ions.  

.The use o f  t o x i c  o r  inf lammable c lean ing agents i s  
discouraged. I f  these c lean ing agents a re  used, 
i n s u r e  adequate v e n t i l a t i o n  i s  prov ided t o  prevent  
h a m  t o  the  user and/or dalnage t o  t h e  a i rp lane .  

1 November 1975 - . . . A ". .A"?. 



SECTION 8 
HANDLING. SERVICE & MAINTENANCE 

So i l ed  upho l s te ry  and c a r p e t  may be cleaned w i t h  foam-type detergent ,  
used accord ing t o  t h e  manufacturer 's i n s t r u c t i o n s .  To min imize we t t i ng  t h e  
f a b r i c ,  keep t h e  foam as d r y  as poss ib le  and remove i t  w i t h  a  vacuum 
c leaner .  

The D l a s t i c  t r i m .  ins t rument  oanel and c o n t r o l  knobs need o n l v  be wioed 
w i t h  a  damp c l o t h .  o i l  and grease on t h e  c o n t r o l  wheel and contFo l  knob; - 
can be removed w i t h  a  c l o t h  moistened w i t h  kerosene. V o l a t i l e  so lvents ,  
.such as mentioned i n  paragraphs on ca re  o f  t h e  w indsh ie ld ,  must never be 
used s ince  they s o f t e n  and craze t h e  p l a s t i c .  

W I N D O W S  A N D  WINDSHIELDS 

The p l a s t i c  w indsh ie ld  and windows shou ld  be kep t  c lean and waxed a t  
a l l  t i m e r .  To prevent  scratches and c raz ing ,  wash the~n  c a r e f u l l y  w i t h  '- 

p l e n t y  of soap and water, us ing  t h e  palm o f  t h e  hand t o  f e e l  and d i s l odge  
d i r t  and mud. A s o f t  c l o t h ,  chamois o r  sponge may be used, bu t  o n l y  t o  
c a r r y  water  t o  the  surface. Rinse thorough ly ,  then d ry  w i t h  a  c lean, m o i s t  
chamois. Rubbing the sur face o f  t h e  p l a s t i c  w i t h  a  d r y  c l o t h  b u i l d s  up an 
e l e c t r o s t a t i c  charge which a t t r a c t s  d u s t  p a r t i c l e s  i n  t h e  a i r .  Wiping w i t h  
a  mo is t  chamois w i l l  remove both  t h e  d u s t  and t h l s  charge. 

i-; 

Applying l o c a l i z e d  heat  t o  a  w indsh ie ld  equipped 
w i t h  an o p t i o n a l  e l e c t r i c a l  a n t i - i c e  panel may d i s -  
t o r t  o r  damage t h e  w indsh ie ld  a n t i - i c e  panel. I I 1  - 

L I t 

Renove o i l  and grease w i t h  a  c l o t h  moistened w i t h  kerosene. Never use 
gaso l ine ,  benzine, acetone, carbon t e t r a c h l o r i d e ,  f i r e  ex t i ngu i she r  f l u i d ,  
l acque r  t h i n n e r  o r  g lass  c leaner .  These m a t e r i a l s  w i l l  so f ten  t h e  p l a s t i c  
and may cause i t  t o  craze. 

A f t e r  removing d i r t  and grease, i f  t h e  su r face  i s  n o t  bad l y  scratched, 
\-r 

i t  should be waxed w i t h  a  good grade o f  commercial wax. The wax w i l l  fill 
i n  minor  scra tches and h e l p  prevent  f u r t h e r  sc ra t ch ing .  Apply a  t h i n ,  even 
coa t  of wax and b r i n g  i t  t o  a  h igh  p o l i s h  by rubb ing l i g h t l y  w i t h  a  clean, 
dry,  s o f t  f lanne l  c l o t h .  Do no t  use a  power bu f fe r ;  t h e  heat  generated by 
t h e  b u f f i n g  pad Inlay s o f t e n  t h e  p l a s t i c .  

Do n o t  use a  canvas cover on t h e  w indsh ie ld  un less  f reez ing r a i n  o r  
s l e e t  i s  an t i c i pa ted .  Canvas covers inay sc ra t ch  t h e  p l a s t i c  surface. 's 

OXYGEN M A S K S  

The p i l o t ' s  mask i s  a  permanent type mask, wh i l e  t h e  remainder a re  t h e  
semiper~nanent type. They may be cleaned w i t h  a lcoho l  o r  used as d isposab le  
masks. Add i t i ona l  masks and hose assemblies a re  a v a i l a b l e  from you r  Cessna 
Dealer.  

1 November 1975 
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