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THANK YOU ... 

for displaytng confidence in us by selecting a BEECHCRAFT airplane Our design engineers, assemblers, and 
insj:)ectors have utilized their skills to ensure that the new BEECHCRAFT Duke B60 meets the high standards 
of quality and performance for which BEECHCRAFT airplanes have become famous throughout the world 

IMPORT ANT NOTICE 

Th1s manual should be read carefully 1n order to become familiar with the 
operation of the Duke 860. Suggestions and recommendations have been 
made within at to aid an obtaining maximum performance w1thout sacrificing 
economy Be familiar with and operate the airplane in accordance with lhe 
Pilot's Operating Manual and FAA Approved Airplane Flight Manual andior the 
FAA Approved Placards whiCh are located in the a1rplane 

As a further reminder, the owner and operator should also be familiar with the 
Federal Aviallon Regulations applicable to the operahon and mamtenance ol 
the arrplane, and FAR Part 91 General Operahng and Flighl Rules Further, the 
airplane must be operated and maintained in accordance with FAA Airworthi· 
ness Directives which may be Issued against it 

The Federal Aviation Regulations place the responsibility lor the maintenance 
of this airplane on the owner and the operator. who should make certain that an 
maintenance is done by qualified mechanrcs in conform1ty w1th all atrworthrness 
requrrements established lor this airplane 

AU hmrts, procedures. safety practices. lime limlls, servicing. and mamtenance 
requirements contained In th1s manual are considered mandatory ror continued 
airworthiness to maintain the airplane in a condition equal to thai o f 1ts orig1nal 
manufacture Refer to the maintenance manual for any exceptions 

Authorized BEECHCRAFT Parts and Service Outlets will have recommended 
modiflcallon. servrce, and operating procedures assued by both FAA and Beech 
Aarcraft Corporation, which are designed to get maxrmum utility and safety I rom 
the atrplane 

Beech A~rcrafl Corporation expressly reserves the nght to supersede. cancel 
andfor declare obsolete. without prior notice. any part. part number, kit , or 
publlcahon referenced tn th1s manual 

USE OF THE MANUAL 

It is the Owner/Pilot's responsibility to have a current BEECHCRAFT Duke 660 Pelot's Operatrng Manual The 
following 1nformation is provided to show the divisions of the book and the proper manner of updating the 
revrs1on records and amending the content ot the book as the material becomes available 

DIVISIONS OF THE MANUAL 

The Pilot's Operating Manualrs d1v1ded tnlo two basrc parts. the FAA Approved portron which Includes the FAA 
Approved Airplane Flight Manual and Supplements (each page berng fohoed as such w1th the FAA approval 
and date). and the portion that is nol FAA Approved (folioed as Pilot's Operating Manual), which ancludes the 
remainder of the manual The FAA Approved sections of the manual are distinguished from the non-approved 
sections 1n that the quick reference dtvider tabs are marked 'FAA" preceding the htle ol the sechon 

The FAA Approved Airplane Flight Manual bears rts own part numbe.r and rs a complete manual1n itself, but 
the Pilot's Operahng Manual bears a separate part number and IS Incomplete w11hou1 the Fhghl Manual 

Duke 860 Pilot's Operating Manual 
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PILOTS OPERATING MANUAL REVISION RECORD 

On the back side of the nue Page is a List of Effective Pages or the "A"" Page, as it is normally called. Take a 
moment, now, to examine this page. A complete listing of all pages IS presented along with the current status 
of the material contained; i.e. Original, Reissued, Revised or described in another section Also, in the lower 
right comer of the blocked portion IS a box containing a capital le11er which denotes reissue of the manual. It 
will be advanced one le11er, alphabetically, per reissue. A reissue of the manual or the revision of any portion 
that does not require another revision log, will be received with a new "A'' Page to replace the previous one 

FAA APPROVED AIRPLANE FLIGHT MANUAL REVISION RECORD 

Note the reference to the FAA Airplane Flight Manual Log of Revisions which is located under the tab of that 
name m the first part of the manual This page is used for description of all material covered under the FAA 
Approved portion except lhe Airplane Flight Manual Supplements When a revision of any mformation 
conta1ned In this por11on of the manual IS made, a new Log of Revisions sheet will be issued lor insertion 
immediately ahead of all previously issued Log of Revisions sheets. All Log of Revisions pages must be 
retained 1n the manual to provide a current record of material status until a reissue of the manual is made at 
which lime all pages are removed. On this page, under the column labeled Revision Number, there will be a 
leiter Indicating the current issue, followed by a number Indicating the numerical revtsions The revised pages 
will be listed along with the description As noted at the bottom of the page. each revised portion of the pages 
issued will have a black border indicating the portion changed All revised pages listed in the new Log of 
Rev1sions are to be removed and replaced with the current page 

AIRPLANE FLIGHT MANUAL SUPPLEMENTS REVISION RECORD 

Wtthtn the sect1on entitled FAA Approved Airplane Flight Manual Supplements IS a Log of Revisions page 
Provided here IS a listing of the FAA Approved Supplemental Equipment available for installation on lhe 
BEECHCRAFT Duke 860 When new supplements are received the new "Log" sheet will replace the previous 
one. since it contains a listing of all prev1ous approvals, plus the new approval The Supplemental material will 
be added to the group1ng tn accordance with the descriptive hsting 

NOTE 

In an eHor1 to provide as complete coverage as possible. applicable to any 
conlfgura11on of the BEECHCRAFT Duke 860. standard optional equtpment 
has been 1ncluded m the scope of these manuals Because of the versatility of 
the appointments and arrangements of lhe airplane. the equipment described 
or depicted herein may not be designated as optional equipment in every case 

Serv•ce Publica11ons, Reissues. or Revis•ons are not automatically provided 10 
the holder of th1s manual For 1nformation on how to obta1n "Revis•on Service·· 
applicable to this manual, consult a BEECHCRAFT Par1s and Service Outlet or 
refer to latest revis1on of BEECHCRAFT Service Instructions No 0250·010 
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ABBREVIATIONS AND TERMINOLOGIES 

The following Abbreviations and Terminologies have been listed for your convenience and ready 
interpretation where used within this manual. Whenever possible, they have been categorized for ready 
reference. 

AIRSPEED TERMINOLOGY 

lAS 

CAS 

TAS 

GS 

M 

Vmc 

Va 

Vt 

Vfe 

Vc 

VJe 

VJo 

Vs 

Vso 

V x 

Vy 

Indicated airspeed is the speed of an aircraft as shown on its airspeed indicator. As used 
within this manuilllAS assumes no instrument error. 

Calibrated Airspeed is indicated airspeed of an aircraft, corrected for position error. 

True Airspeed is equivalent a.il'Speed corrected for temperature and pressure. 
Equivalent airspeed may be assumed to be approximately equal to CAS. 

Ground Speed~ though not an airspeed, is direclly calculable from True Airspeed if the 
True wind speed and direction are known. 

Mach Number is lhe ratio of true airsp!ed to the speed of sound. 

Minimum Control Speed - The minimum flight speed at which the airplane is 
controiJable with a maximum of 5° bank when one engine suddenly becomes 
inoperative and the remaining engine is operating at take-off power. 

Maneuvering Speed - The maximum speed at which application of full available 
aerodynamic cont rol will not overstress Lhe airplane . 

Design flap speed is the highest speed permissible at which wing flaps may be actuated. 

Maximum "flap extended speed" is the highest speed permissible with wing flaps in a 
prescribed extended position. 

The design cruising speed. 

Maximum landing gear extended speed is the maximum speed at which an aircraft can 
be safely Oown wilh Lhe landing gear extended. 

Maximum landing gear operating speed is the maxlmum speed at which the landing 
gear can be safely extended or retracted. 

The stalling speed or the minimum steady Olght speed in a specified Oap, landing gear, 
and power configuration. 

The stalling speed or the minimum steady fljght speed, power off, in the landing 
configuration. 

The best angle of climb speed. 

The best rate of climb speed. 

METEOROLOGICAL TERMINOLOGY 

Pressure Altitude 

Station Pressure 

AltHude measured from standard sea·level pressure (29.92 in . Hg) by a pressure 
or barometric altimeter. 

Actual atmospheric pressure al field eleva lion. 

Duke B60 Pilot 's Operating Manual 



OAT 

Wind 

ISA 

ICAO 

Outside Air Temperature ·The free air static temperature, obtained either from 
ground meteorological sources or fl'om inflight temperature indications, 
adjusted for compressibility effects. 

The wind velocities recorded as variabJes on the charts of this manual are to be 
understood as the headwind or tailwind components of the actual winds at 50 
feet above runway surface (tower winds). 

International Standard Atmosphere in which 
(1) The air is a dzy perfect gas; 
(2) The temperature at sea level is 59 degrees Fahrenheit; 
(3) The pressure at sea level is 29.92 inches Hg; 
(4) The temperature gradient from sea level to the altitude at which the 
temperature is -69.7 degrees Fahrenheit is -0.003566 Fahrenheit per foot and 
zero above that altitude. 

lntemational Civil Aviation Organization 

POWER TERMINOLOGY 

Maximum Continuous 

I Nonnal Operating 

Cruise Climb 

Critical Altitude 

ls the highest power rating not limited by time. 

Highest power rating within the normal operating range. Noise characteristics 
requirements of FAR 36 have been demonstrated at this power rating. 

Is the power recommended for normal climb. 

Is that altitude for a given rpm where the desired manifold pressure crtn no 
longer be maintained . 

CONTROL AND INSTRUMENT TERMINOLOGY 

Throttle Control 

Propeller Control 

Mixture Control 

Propeller Governor 

Manifold Pressure Gage 

Tachometer 

Turbo Supercharger 

ls the lever used to control the forced introduction of n fuel-nir mixture into 
Ute intake passages or an engine by means of a pressure differential other lhan 
that caused by the induction airflow in the engine. 

This lever requests the governor to maintain rpm at n selected value and, in the 
maximum decrease rpm position, reathers the propeUers. 

This lever, in the idle cut-orr position, stops the flow of fuel at the injectors 
and in the intermedinte to lhe full rich position regulntes the fuel air mixture . 

This governor will maintain the selected rpm requested by the propeller control 
lever. 

An instrument that measures the pressure in the intake manifold of an engine, 
measured from zero, and expressed in inches of mercury (in. Hg). 

An instrument that indicates the rotation of the propeller in revolutions per 
minute (rpm). 

A turbine type compressor, driven by engine exhaust gases, that forces more air 
or fuel·air mixture into an intemaJ combustion reciprocating engine than the 
engine would induct under the prevailing atmospheric pressures. 

CHART AND GRAPH TERMINOLOGY 

Climb Gradient The demonstrated ratio of the change in height during a portjon of a climb, to 
lhe horizon tal distance traversed in the same time interval . 
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Best Rate of Climb 

Best Angle o f Climb 

Demonstrated 
Crosswind 

Accelerate-stop 
Distance 

MEA 

Route Segment 

The best rate-of-climb speed is the airspeed which delivers the greatest gain in 
altitude in the shortest possible time. 

The best angle-of-cl.irnb speed is the airspeed which delivers the greatest gain of 
altitude in the shortest possible horizontal distance. 

The demonstrated crosswind velocity is the velocity of the crosswind 
component ro'r which adequate control of the airplane during take-off and 
landing was actuaOy demonstrated during certification tests. 

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

Mlnimum enroute JFR altitude. 

A part of a route. Each end of that part is identified by: 
(I) a geographical localion; or 
(2) a point at which a definite radio fix c~ be established. 

WEIGHT AND BALANCE TERM INOLOGY 

Empty Weight 

Basic Empty Weight 

Maximum Weight 

Ramp Weight 

Take·off Weight 

Landing Weight 

Zero Fuel Weight 

Unusable Fuel 

Usable Fuel 

Fuel Capacity 

Engine Oil 

Useful Load 

Center of Gravity 

Datum 

Arm 

The airplane weight with fixed ballast, hydraulic Ouid, and in other aspects as 
required by applicable regulatory standards. 

The aJrplane empty weight with unusable fuel, full oil, and full operating fluids. 

The largest weight allowed by design, structural, performance, or other 
limitations. 

The weight of the airplane before engine start. Included is the take-off weight 
plus a fuel allowance for start, taxi, run·up, and take·off ground roll to lift off. 

The airplane weight at lift off. 

The airplane weight at touchdown. 

The airplane r:~mp weight minus the weight of fuel on board . 

The fuel remaining after comsumpt ion of usable fuel. 

That portion of tile total fuel which is avallable for consumption as determined 
in accordance with applicable regulatory standards. 

The amount of fuel which can be placed ln a dry airplane and is equal to the 
combination of usable and unusable fuel. 

The amount of oil which can be placed in a dry airplane engine and is equal to 
the combination of drainable and undrainable oil. 

Tite difference between lhe airplane take·off weight and the basic empty 
weight. 

A point at which the weight of nn object may be considered concentrated for 
weight and balance purposes. 

A vertical plane perpendicular to the airplane longitudinal axis from which fore 
and aft (usually aft) measurements are made for weight and balance purposes. 

The distance from the center of gravity of an object to a line about which 
moments are to be computed. 
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Moment 

Loading Condition 

Approved Loading 
Envelope 

Station 

Jack Point 

Tare 

Leveling Points 

A measure of the rotational tendency of a weight, about a specified line, 
mathematically equal to the product of the weight and the arm. 

That combination of airplane weight and corresponding moment applicable to 
various loadmgs, computed for weight and balance purposes. 

Those combinations of airplane weight and center of gravity which define the 
limits beyond which loading is not approved. 

The longitudinal distance from some point to the zero datum or zero fuselage 
station. 

Points on the airplane identified by the manufacturer as suitable for supporting 
the airplane for weighing or other purposes. 

The appuent weight which may be indicated by a scales before any load is 
applied. 

Those points which are used during the weighing process to level the airplane. 

Duke 860 Pilot's Operating Manual 
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SECTION I 

LIMITATIONS 

Airspeeds quoted in this section are Calibrated Airspeeds (CAS} unless o therwise noted. 

Observance of the limitations listed is mandatory. 

ENGINES 

Take-off and Maximum Continuous Power ........................................... ......... 2900 rpm at4 1.5 in. Hg 

Maximum Normal Operating Power (Serials P-.523 and after) ........................... 2750 rpm and 36.S in. Hg I 

Cruise Power above 27,000 Ct ...................................................... 2750 rpm and 31 in. Hg. (Minimum) 

Engine must be preheated before starting when ambient temperatures are below IO"F H 2"C). 

Oil Cooler Batnes are to be removed when OAT exceeds 20"C. 

PROPELLERS 

Two Hartzell constant speed, full feathering, th ree-bladed propellers using: HC-F3YR-2 hubs with 
C7479-2R or C7479B-2R blades or; HC-F3YR·2F hubs with FC7479-2R or FC7479B-2R blades or; 
HCF3YR·2UF hubs wiU1 FC7479-2R or FC7479B-2R blades. and C3273 spinner assemblies. Pilch 
setting at 30-inch station: Low, 14°; High 8 1.7°. Diameter 74 inches, no cutoff permitted. 

STARTERS 

When restarting an engine in Oight do not use the starter above 20 ,000 feel. 

FUEL GRADE 

100 (Green) Aviation Gasoline minimum grade 
11 .5/14S (Purple) Aviation Gasoline ahemate grade 

FUEL CAPACITY 

147.Callon Fuel System 

207-Gallon Fuel System 

237.Callon Fuel System 

FUEL MANAGEMENT 

142 Gallons Usable 

202 Gallons Usable 

232 Gallons Usable 

Do not take-off if fuel quantity gages indicate in Yellow Arc or with less titan 25 ga,Uons of fuel in each 
wing system. 

BoU1 engine-driven fuel pumps and both electric fuel boost pumps must be operable for takeoff. Electric 
fuel boost pumps must be on for takeoff. 

FAA Approved 
Revised: October,1979 DUKE 860 Airplane Flight Manual 
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INSTRUMENT MARKINGS 
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Oil Temper.Hure 
Minimum IRed Radiall .. . ........... ....... . ......................... . ........... ........ Js•c 
Normal Operating Range (Green Arc) .... ... ........... . .. .. ........................•. 38 to 11s•c 
Maximum (Red Radial) .................. . .........•... .. ................. .... .......... lts•c 

Oil Pressure 
Minimum Idle IRed Radial). ............ .. ........................................ 10 psi or25 psi 
Normal Operating Range !Green Arc) .... : ... ... .. ......... . ..... . ........ ..... ....... 60 to 90 psi 
Maximum IRed Radial) ... .............................. . ............... ... ............. 100 psi 

Fuel Flow ISeriHis P-535 and nft er) 
Green Arc • . . . . . . . . . . . ........ .. .. . ............ ...... • ..................... 60 to 330 pph 

Fuel Flow IScriuh. prior to P-5351 
Green Arc ...... .. ................ ..... ........ .............. ... ... .. ....... ... . 60 to 330 pph 
55% . . . . ..............• , ............ . ..•.•..•.....•. .. .................... 93to 110 pph 
65% . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . I I 0 to 13 I pph 
7.5% ......... . . . . . .....• •...• . •.. ................•................•........... 131 tU 142 pph 

Manifold Prcc;sure 
Normal Opcmting Range (Green Arc) ISeriab P-523 nnd After ) ..................... . 
Normal Operating Range !Green Arc! <Serials P-247 thru P-522> .................... . 
Maximum I Rt:d Rtu.l iall .. .. .. .. . .. ........ ............. .. 

Tachometer 

14 to 36.5 in. Hg 
14 to 41.0 in. Hg 

41.5 in. H!! 

Normul Operating Range !Green Arcl !P-523 und After) ....•......••...•.•.. . •.•.. 2350 to 2750 rpm 
Normnl Opentt ing Range !Green Arc> IP-247 thru P-5221 ........................... 2350 tu 2900 rpm 
Maximum IRed Radinll . . . .. . . .. . . • .. .. .. . .. .• . . • .. .. • . . .. .. • . . 2900 rpm 

Cylinder Head Temperature 
Normul Operuting Range (Green Ard 
Maximum IRed Radial! . 

Turbine Inlet Temperuture (Red Ruc.liall 

Instrument Air 

....••.•.•••...•.......•......••......••.••... 111to232·r 

. . . • • • . . • . • • • . • • . . . . . . . • . . . • . . . . . . . . . . . . . . . • . 246·c 

Minimum Operuti ng Rnnge (Yellow Arcl ........... • ..... ...• ................... .. 2.5 to 3.5 in. Hg 
Normal Opentting Range !Green Arc I. ................ ..... ...................... 3.5 to 5.5 in. Hg 
Maximum Operating Range <Yellow Arc) .. . ............ , . . . . . . . . • .. . .. • . . . . . . . 5.5 to 6.5 in. Hg 
Red Button Source Failure lndicutors 

PneumatiC Prc-.Mirc 
Normal Operming Range CGreen Arc) ............................... .•. .............. . 7 to 20 psi 
1 Red Rm.liull .. . . .. . .. . .. . . .. . .. .. . .. .. .. . .. . . .. . • . • . .. .. .. . .. .. .. .. . .. . . 20 psi 

Cabin Differential 
Normal Oper11tins Range !Green Arc) ................................................ 0 to4.7 psi 
Maximum !Ret! Arc I . . . • .. . .. . .. . .. . . .. . . .. . . .. • • .. . .. .. . . . . . . • • 4.7 p!>i 

Propeller Deice 
Normul Opemt ing Range !Green Arc l . . . . . . . . . . . . • . . . . . . . . . . . . . . • . • . • . . . . . . . . . . . . . 14 to I R <Imps 

Fuel Quantit y lntl1calor:. 
No Take-off 1 Yellow Arc) 

Duke 860 Airplane Flight Manual 
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AJRSPEEO LIMITATIONS (CAS) (Serials Prior to P-486 without Kit 60-5023) 

Maximum Allowable (Red Radial ) (Glide or Dive . Smoo th Air-) .. ...... ........ .. ................ 170 mph/2.35 kts 
Caution Range (Yellow Arc) ... ........... ..... .... .... . .... ..... ..... .. .. .... .. .. ... ..... 240 to 270 mph/208 to 235 kts 
Normal Operating Range (Green Arc) .. ....... ..... . ...... ........ ....... ................ 98 to 240 mph/85 to 208 kts 
Aap Opemting Range (\Vhite Arc) .. .... .. ... ......... .. ... ..... ........................... 1!8 to 162 mph/76to 141 kts 

Approach Position- 15° .... .......... .......... .... .... .... .... .... ............. ........... ...... ....... .202 mph/175 kts 
Full Down Position - 300 ...... ..... . ... .. .. .. .......... .... ..... ... ...... .. ............... .... ... ....... . 162 mph/14 1 kts 

Single-Engine Best Rate-of-Climb (Blue Radial) ....... .. ............ .................... ............ 129 mph/ 11 2 kts 
Minimum Single-Engine Control Speed (Red Radial) . ...... .......... ......... .... ....... .... ....... 10 I mph188 kts 
Maximum Gear Operation Speed ........ ..... ..... ...................... ....... .. ........... ..... ....... 202 mph/175 kts 
Maximum Gear Extended Speed .......................................... ......... ......... ...... .... ... 202 mph/175 kts 
Maximum Design Maneuvering ... ... .... .... .. .. .. ... ... . ......... ...... .. .................. ....... ... .. 186 mph/161 kts 

AIRSPEED LIMITATIONS (lAS) (Serials P-486 and after or with Kit 60-5023) 

Maximum Allowable (Red Radial) (Glide or Dive ,Smooth Air) ... . ....... .. .... .... ... ... .... . .. 268 mph/233 kts 
Caution Range (Yellow Arc) ............. ................. ........... ..................... 238 to 268 mph/207 to 233 kts 
Normal Operating Range (Green Arc) ................ .. .................... . ... ........ .. 94 to 238 mph/82 to 207 kts 
Flap Operating Range (White Arc) ..................... .. .... ..... ....................... .. 85 to 161 mph/74 to 140 kts 

Approach Position - 15° ......... ................ ... .... .......... .. ...... ... ..... ................. ..... .. 200 mph/ 174 kts 
Full Down Position - 30° ....... .. ....................... ......... .......... ... .. . .... .. .... ... ... .. ...... 161 mph/140 kts 

Single-Engine Best Rate-of-Climb (Blue Radial) .... ........................................... ...... 127 mph/ 11 0 kts 
Minimum Single-Engine Control Speed <Red Radial) ......... ............. .. ....... .. ... ..... ...... ... 91! mph/85 kts 
Maximum Gear Operation Speed .............................................. .. ........ ................ 200 mph/174 kts 
Maximum Gear Extended Speed ................. ........ ...... ........... .. ... .. ................. .. ..... 200 mph/174 kts 
Maximum Design Maneuvering .. ........................................................................ 184 mph/160 kts 

ALTITUDE LIMITATION .................................................................................................................. 30,000 It 

MANEUVERS 

This is a normal category aircraft. Acrobatic maneuvers . including spins . are prohibited. 
Maximum slip durution .............................................. ....................... ...................... 30 seconds 

FLIGHT LOAD FACTORS 

At design Gross Weight or 6775 lbs: Positive ; Flaps Up 3.5 G, Flaps Down 2.0 G. 

CENTER OF GRAVITY (Landing Gear Extended) 

Forward Limits: 128.0 inches aft of datum at 5100 lbs and under, then ~traight line variation 10 134.6 
inches aft of datum at gross weight o f 6775 lbs. 
Aft Limits: 139.2 inches aft of datum at all weights. 

WEIGHTS 

Maximum T ake-off Weight ....................... ......... ......................... . ................................ (:1115 lbs 
Maximum Landing Weight ( 10-Piy Rated Tires) ...................................... .. ...................... .. 6775 1bs 
Max imum Landing Weight (8-Piy Rated Tires) ................................................................. 6600 lbs 
Maximum Ramp Weight .. .. .. ... .... ..... .... ..... .. ..................... ......... .... .... .. ............... .. ...... .. 68 19lbo; 

CABIN PRESSURIZATION 

Maximum operating cabin pressure different ia l is 4.7 psi. 
Fuselage pressure vessel s tructural life limit - 15,000 hrs. 

AFT FACING CHAIRS 

Only aft racing seats are authorized in the aft racing position. 
The headrest and seat back of the aft facing seat must be in the fully raised position for take-off and 
landing. 

FAA Approved 
Revised: February 2, 1979 Duke 860 Airplane Aight Manual 
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PLACARDS 

On right sidewall: 
P-523 and After 

AIRSPEED LIMITATIONS + I MAX. EXTEND 174 KTS lAS I MAX. APPROACH 174 ICTS lAS + 
GEAR MAX. OPERATION 174 KTS lAS FlAP MAX. FUll 140 ICTS lAS 

+ 

MIN SINGlE ENGINE CONTROl 8S KTS lAS • MAX. MANEUVERING 160 KTS lAS 
TWIN ENGINE CLIMBS, BEST ANGlE 99 KTS lAS, 

RECOMMENDED APPROACH 
98 KTS lAS 

DEMONSTRATED CROSSWIND 
2S KTS 

RECOMMEND 8UOW 14,000 FT. 110 KTS lAS 
RECOMMEND 14,000 FT. AND ASOVE 120 KTS lAS 

CAUTION 

OPERATION LIMITATIONS 
THIS AIRPlANE MUST BE OPERAlED AS A NORMAl CATEGORY 

AIRPlANE IN COMPLIANCE WITH THE OPERATING liMITATIONS SlAlEO 
IN THE FORM Of PlACARDS, MARKINGS AND MANUAlS. 

NO ACROBATIC MANEUVERS INClUDING SPINS ARE APPROVED + 
THIS AIRPlANE IS APPROVED FOR VFR, IFR, DAY & NIGHT OPERATIONS 

THIS AIRPlANE IS NOT APPROVED FOR FLIGHT IN KNOWN ICING CONDITIONS 

On right sidewall: 
P-247 to P-522 

$ GEAR I MAX EXTbJ~4SK~t~D um~T~~1~~~~cH 174 KTS lAS &_ 
MAX OPERAtiON 174 KTS lAS MAX. FUll 140 l<t S lAS w 

MIN SINGlE ENGINE CONTROl BS I<TS lAS • MA X. MANEUVERING 160 KTS lAS 
TWIN ENGINE CliMBS, BEST ANGlE 99 KTS lAS. BEST RATE 120 lOS lAS 

RECOMMENDED APPROACH 
98 KlS lAS 

DEMONSTRATED CROSSWIND 
'2S lOS 

OPERATION LIMITATIONS 

CAUTI O N 

IHIS AIRPLANE MUST BE OPERATED AS A NORMAl CAI EGO RY 
AIRPlANE IN COMPliANCE WITH THE O PERATING liMilATIONS STATED 

IN THE FORM OF PLACARDS, MARKINGS AND MANUAlS 
NO ACROBATIC MANEUVERS INClUDING SPINS ARE APPROVED 

THIS AIRPLANE IS APPROVED FOR VFR. IFR, DAY & NIGHT OPERA tiONS 
I HIS AIRPLANE IS NOT APPROVED FOR FliGHT IN KNOWN ICING CONDITIONS 

Airplanes equipped in accordance with Airplane flight Manual Supplement FUGHT IN 
KNOWN ICING CONDITIONS, P/N 60-590001-17 are approved for flight in known icing 
conditions and the following placard will be placed on the Operation Limitation panel: 

::;:;:;:::::·.·. .··:~¥:~.. . . ·.·····::···:·. ..-::l/flffffffffffffffltf. 
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PLACARDS (Continued) 

On the copilot's sidewall: 
P-247 to P-262 

WHEN IN USE SEE PILOTS OPERATING 
MANUAL FOR AIRSPEED & AlTlMETER 

CORRECTIONS 

On Fuel Selector Panel on Floor Between Seats: 

On the copilot's sidewall: 
P-263 and after and all prior airplanes 
incorporating Kit 60·5019 

PILOrS STATIC 
(±) AIR SOURCE (±) 

NORMAL 

0 
ALTERNATE 
5& FLIGHT MANUAL 

PERFORMANCE 
(±) SEC FOR INSTR (±) 

CAL ERROR 

147-Gallon Fuel System 207-Gallon Fuel System 237-Gallon Fuel System 

••• 

fU(L 
S£L[C1011 

..... 

"" 

iOTII,, 

,,, 

un -· ·n= 
n£L 

SClfC TOit 

"" .. .... .. ... ·n· . ... ... 
rut'l. 

S£1.CC!OR 

.... 

Above magnetic compass: On the main spar cover between the pilot and copilot seats: 

-CA UTION­

MAGNETIC 
COMPASS IS 

ERRATIC 
WHEN 

HEATED 
WINDSHIElD 

IS IN 
OPERATION 

FAA Approved 
Revised: October,1979 

,... 
EMERGENCY LANDING 
GEAR INSTRUCTIONS 

TO EXTEND 

ENGAGE HANDLE IN 
REAR OF FRONT SEAT 

AND TURN CLOCKWISE 
AS FAR AS POSSIBLE 

(50 TURNS) 

Duke 860 Airplane Flight Manual 1-5 
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PLACARDS (Continued) 

On headliner adjacent to cabin door, if oxygen is installed: 

OXYGEN - NO SMOKING WHILE IN USE 
PULL PLUG TO STOP FLOW 

On vertical support member of table: 

r- -----, 
STOW BEFORE TAKE-OFF AND LANDING 

L._ ___J 

Adjacent to inside cabin door handle: 

PUSH 
TO UNLOCK 

Duke 860 Airplane Flight Manual 
FAA Approved 

Issued: August 31, 1973 
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PLACARDS (Continued) 

Near cabin door handle: 

EMERGENCY PULL TO 
DEFEAT PRESSURE LOCK 
CAUTION: DO NOT PULL 

WHILE CABIN IS 
PRESSURIZED 

On headliner above emergency exit window: 

EMERGENCY EXIT 
PULL CURTAIN ASIDE 

On emergency exit: 

FAA Approved 
Issued: August 31 , 1973 

I EMERGENCY EXIT I 
LIFT COVER, RELEASE CATCH 
~PULL HANDLE DOWN FULL_!] 

Duke 860 Ajrplane Flight Manual 1·7 



1·8 

PLACARDS (Continued) 

On right cabin sidewall: 

OCCUPANT OF AFT FACING SEAT MUST HAVE 
HEAD SUPPORTED AND SEAT BACK FULLY 

UPRIGHT DURING TAKE-OFF AND lANDING 

When shoulder harness installed, on windows adjacent to pilot's & copilot's sears: 

!sHOULDER HARNESS MUST B~ 
WORN AT All TIMES WHILE 

AT PILOT POSITIONS 

ADJUST BUCKLE TO POSITION 

L AT SIDE OF INBOARD HIP _I 

or; 

! sHouLDER HARNESS I 
MUST BE WORN AT 

All TIMES WHILE AT 

L PILOT POSITIONS _j 

When shoulder harness installed, on windows adjacent to 3rd & 4th forward facing seats and 5th and 6th 
scats: 

I SHOULDER HARNESS I 
MUST BE WORN DURING 

TAKE-OFF AND LANDING 

L WITH SEAT BACK UPRIGHT_J 

Duke 860 Airplane Flight Manual 
FAA Approved 

Revised: March 26, 1976 
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PLACARDS (Continued) 

In nose baggage compartment: 

COMPARTMENT LOADING 
WEIGHT LIMITATIONS 

STD LOADING 500 LBS MAX. 

SEE WEIGHT & BALANCE SECTION O F FLIGHT MANUAL 11=: FOR ADD'l LIMITATIONS FROM OPTIONAL EQUIP. =:!J 

On aft cabin bulkhead upholstery panel: 

F MAX. BAGGAGE LOAD 
ON FLOOR 

-$- WITH AFT SEATS 70 LBS -$-
~ITHOUT AFT SEATS 315 LBd 

FAA Approved 
Revised: March 26, 1976 Duke 860 Airplane Flight Manual 1·9 
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SECTION II 

NORMAL PROCEDURES 

All speeds quoted in this Sl!Ction are Indicated Airspeeds (lAS) 

PREFLIGHT INSPECTION 

1. Cockpit Check 

1. Control Lock.s · REMOVE and STOW 
2. Parking Brake -SET 
3. AJI Switches· OFF 
4. Landing Gear Handle - DOWN 
S. Battery Switch ·ON 
6. Fuel Quantity indicators ·CHECK QUANTITY (Sec LIMITATIONS for take-off fuel} 
7. Cowl Flap Switches- OPEN 
8. Ballery Switch · OFF 
9. Oxygen Pressure- CHECK 

I 0. Trim Tabs (3) - SET TO ZERO 

FAA Approved 
Issued: August 31, 1973 Duke 860 Airplane Flight Manual 2-1 
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2. Left Wing, Trailing Edge 

1. Wing Root Fuel Sump · DRAIN 
2. Flaps· CHECK 
3. Aileron· CHECK FREEDOM OF MOVEMENT, TAB NEUTRAL WHEN AILERON NEUTRAL 

3. Left Wing, Leading Edge 

I. Position Light and Wing Tip Landing Light (if installed) · CHECK 
2. Fuel· CHECK QUANTITY; CAP(S) SECURE. ALWAYS CHECK WING TIP TANK FIRST (IF 

INSTALLED); DO NOT REMOVE INBOARD CAP IF FUEL IS VISIBLE IN TIP TANK. 
3. Wing Tip Tank (if installed) Sump · DRAIN 
4. Stall Warning Vane· CHECK FREEDOM OF MOVEMENT 
5. Deice Boots · CHECK 
6. Tie Down, Chocks· REMOVE 
7. Engine 0!1 ·CHECK QUANTJTY; Cap· SECURE 
8. Propeller and Propeller Deice Boots· CHECK 
9. Engine Air Intakes ·CHECK FOR OBSTRUCTIONS 

10. Engine Cowling and Cowl Flap· CHECK 
11 . Fuel Sumps (2) ·DRAIN 
12. Wheel Well Doors, Tire, Brake, Shock Strut, and Landing Light (if installed)· CHECK 
13. Landing Gear Down-Lock Mechanism . CHECK FOR CONDITION 
14. Landing Gear Up-Lock RoUer -CHECK FREEDOM OF MOVEMENT 
IS. Pressurization Intercooler Inlet ·CLEAR 

4. Nose Section 

I . Baggage Door· CHECK 
2. Wheel Well Door, Tire and Shock Strut· CHECK 
3. I !eater Fuel Strainer · DRAIN 
4. Pilot(s) ·REMOVE COVER, EXAM INE FOR OBSTRUCTIONS 
5. Nose Cone· CHECK 
6. Ram Air Inlet· CLEAR 

5. Right Wing, Leading Edge 

1. Pressurization Intercooler Inlet ·CLEAR 
2. Wheel Well Doors, Tire, Brake, Shock Strut, and Landing Light (if installed)· CHECK 
3. Landing Gear Down-Lock Mechanism ·CHECK FOR CONDITION 
4. Landing Gear Up-Look RoUer · CHECK FREEDOM OF MOVEMENT 
5. Fuel Sumps (2)- DRAIN 
6. Engine Cowling and Cowl Flap · CHECK 
7. Engine Oil- CHECK QUANTITY; Cap - SECURE 
8. Propeller and Propeller Deice Boots - Cl IECK 
9. Engine Air Intakes· CHECK FOR OBSTRUCTIONS 

10. Tie Down, Chocks. REMOVE 
11. Deice Boots -CHECK 
12. Fuel· CHECK QUANTITY; CAP(S) SECURE. ALWAYS CHECK WING TIP TANK FIRST (IF 

INSTALLED); DO NOT REMOVE INBOARD CAP lF FUEL lS VISIBLE IN TIP TANK. 
13. Wing Tip Tank (if installed) Sump- DRA£N 
14. Position Light and Wing Tip Landing Light (if installed)· CHECK 

DUKE 860 Airplane Fl ight Manual 

FAA Approved 
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~ R~htWi~,Tmmng Edge 

I. Aileron ·CHECK FOR FREEDOM OF MOVEMENT 
2. Flaps· CHECK 
3. Wing Root Sump · DRAIN 

7. Fuselage, Right Side 

I. Static Port • CLEAR OF OBSTRUCTIONS 
2. Antennas· CHECKED 
3. Emergency Locator Transmitter· ARMED 

8. Empennage 

I. PosiUon Light ·CHECK 
2. Rudder Mounted Rotating Beacon · CHECK 
3. Control Surfaces-CHEC~ 
4. Tob - ELEVATOR TAB NEUTRAL WJTII ELEVATOR NEUTRAL 
S. Deice Boots -CHECK 
6. Tie Down · REMOVE 

9. Fuselage, Left Side 

I. Stat1c Port ·CLEAR OF OBSTRUcriONS 

CAUTION 

Never taxi wilh a nat shock strut . 

NOTE 

If night night is antiCipated, exterior lights should be checked for operation. 

BEFORE STARTING 

I Cabm Door, Escape Hatch and Baggage· SECURED 
2. Seat and Rudder Pedals· ADJUSTED. SEAT BACKS UPRIGIIT 
3. Seat Belts and Shoulder Harnesses · FASTEN 
4. Flight Controls· FREEDOM OF MOVEMENT and PROPER RESPONSE 
5. Cowl Flaps· CIIECK OPEN 
6. Circuli Breakers ·IN 
7. Fuel Selectors . ON 

FAA Approved 
Revised : March 26, 1976 DUKE 860 Airplane Flight Manual 
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STARTING 

1. Propeller Controls- FORWARD (Low Pitch) 
2. Mixture Controls- IDLE CUT -OFF 
3. Battery Switch- ON 

CAUTION 

If voltmeter indicates less than 20 volts, the battery must be recharged or 
replaced with a battery indicating 20 volts or greater before using external 
power as described later in this section. 

NOTE 

rr external power is used, start right engine first. 

4. Boost Pumps - ON 
5. Start Engines 

a. Cold Starts: 
(1) Throttle 1000 rpm position (approximately 1/2 inch open). 
(2) Mixture control FULL FORWARD for 2 to 3 seconds to prime then to IDLE CUT-OFF. 
(3) Magneto/Start Switch- START 
(4) When the engine starts, return the Magneto/Start switch to BOTH, Slowly advance the mixture 

control to FULL RlCH. 

b. Flooded Engine: 
( I) Mixture Control-IDLE CUT-OFF 
(2) Throtlle- l/2 OPEN 
(3} Magneto/Start Switch- START 
(4) When engjne starts, return the Magneto/Start switch to DOTH. Retard the throttle and slowly 

advance the mixture control to FULL RICII position. 

c. Hot Starts: 
( I) Throtlle 1300 to 1500 rpm position (approximately I inch open). 
(2) Mixture Controls · IDLE CUT -OFF 
(3) Magneto/Start Switch- START 

NOTE 

A small prime may be necessary if the engine does not start after a few 
revolutions. 

(4) When the engine starts, return the Magneto/Start switch to BOTH. Slowly advance the mixture 
control t_o FULL RJCH. 

6. Throttle J 000 to 1500 rpm 
7. Oil Pressure -ABOVE RED RADIAL WITHrN 30 SECONDS 
8. Generator Switch -ON 
9. External Power (if used)- DISCONNECT 

10. Annunciator Light (BATTERY CHARGE)- CHECK 

NOTE 

Provided sufficient energy is used from the battery during the flist engjne 
stan, the amber caulion light, placarded BA TIERY CHARGE, will illuminate 
approximately 6 seconds after the generator is on the Une. This indicates a 
charge cu.rrenl in excess of 3 an1peres. The light should extinguish within 5 
minutes. Failure to do so indicates a partially discharged battery. Continue to 
charge battery. Make a check each 90 seconds .using the Shutdown Battery 
Condition Check procedure until the charge rate fails to decrease and the 
light extinguishes. Failure of lhe light to extinguish indicates an 
unsatisfactory condition. The battery should be removed and checked by a 
quallned nickel-cadmium battery shop . 

DUKE 860 Airplane Flight Manual 
FAA Approved 

Revised: October 10, 1975 
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11. Use the same procedure to start other engine. 
12. Fuel Boost Pumps - OFF 

NOTE 

Use of the fuel boost pumps is recommended for ground operation in 
ambienllemperature of90°F (32°C) or above. 

AFTER STARTING AND TAXI 

1. Brakes -CHECK 
2. Voltage and Load meters- CHECK 
3. Avionics- ON 
4. Lights · AS REQUIRED 
5. Cabin Temperature and Mode - AS REQUIRED 
6. Annunciator Warning Lights -PRESS-TO-TEST 
7. Instruments -CHECK 

BEFORE TAKEOFF 

NOTE 

All reclining seats must be In the upright position before takeoff. 

I . Seat Belts and Shoulder Harnesses- CHECK 
2. Parking Brake- SET 
3. Engine Warm-up- 1000 TO J 500 RPM 
4. Fuel Boost Pumps- ON 

NOTE 

Wilh engine speed below 2000 rpm, a diaphragm failure in the engine driven 
pump wiU cause engine roughness and a drop in rpm when the fuel pump is 
turned on. 

5. Fuel Selectors· CROSSFEED (for 10-15 seconds) 
6. Fuel Selectors- RETURN BOTH TO ON POSlTION 
7. Instruments· CHECK, NORMAL rNDICATION AND SET 
8. Flaps· CHECK OPERATION AND SET 
9. Electric Trim· CHECK OPERA TlON 

I 0. Trim - SET TOT AKE..OFF RANGE 
I I . Propeller Synchronizer · OFF 
12. Autopilot ·CHECK 
13. Throttles- 2000 RPM 
14. Magnetos· CHECK (175 rpm maximum d.rop within SO rpm of each other.) 

NOTE 

Avoid operation on one magneto for more than 5 to 10 seconds. 

IS. Thrott les· I 500 RPM 
16. Propellers· FEATHER CHECK (No more than 500 rpm drop) Repeat 2 or 3 times in cold weather 
I 7. Gyro Pressure and Load Meters · CHECK 
18. Throttles· IDLE 
19. Pressurization -SET 
20. Parking Brake - RELEASE 

FAA Approved 
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TAKEOFF 

POWER SETTINGS: 

Take-off and Maximum Continuous . . 41.5 in. Hg 2900 RPM 

1. Power - SET take-off power before brake release. 
2. Airspeed- ACCELERATE to and maintain take-off speed 
3. Landing Gear- RETRACT when aircraft is positively airborne. 
4. Airspeed- ESTABLISH DESIRED CLIMB SPEED when clear of obstacles. 

I
MAXIMUM PERFORMANCE CLIMB 

1. Power . SET (Serials P-247 lhru P-522) MAXIMUM CONTINUOUS POWER (41 .5 in. Hg 2900 rpm) 
(Serials P-523 and After) NORMAL OPERATING POWE R (36.5 in. Hg 2750 rpm) 

2. Fuel Boost Pumps· ON 
3. Mixtures· FULL RICH 
4 . Cowl Flaps · OPEN 
5. Propeller Synchronizer · ON 
6. Airspeed· ESTABLISH TWO·ENGINE RECOMMENDED CUMB SPEED 

CRUISE CLIMB 

I . Power· SET CRUISE CUMB POWER (36.5 in. Hg 2750 rpm) 
2. Fuel Flow· 198 LDS/llR/ENGJNE 
3. Propeller Synchronizer · ON 
4. Airspeed • EST A BLISH TWO-ENGINE RECOMMENDED CLIMB SPEED 
5. Pressurization Directional Toggle Switch- UP 
6. Cowl Flaps· AS REQUIRED (MAINTAIN 225°C CYLINDER HEAD TEMPERATURE OR LESS) 
7. Boost Pumps - AS REQUIRED 

CRUISE 

NOTE 

Use of fuel boost pump may be discontinued at any time except when 
excessive fluctua tions of fuel flow readings indicate a need for continued use . 

l . Power· SET AS DESIRED (Use Cruise Power Settings tables) 

NOTE 

The minimum and maximum Umits of manifold pressure and rpm will not be 
shown on the Horsepower Calculator. 

2. Fuel Aow . LEAN AS REQUIRED (Lean to recommended fuel Oow if Turbine Inlet Temperature 
(TIT) is below 900°C). 

3. Fuel Boost Pumps· OFF (Unless needed to prevent fuel flow fl uctuations.) 
4. Cowl Aaps ·AS REQUIRED (Maintain 225°C cylinder head temperature or less) 
5. Battery • MONlTOR CONDITION 

NOTE 

lf the amber caution light, placarded BATI'ERY CHARGE, illumin11tes in 
night, lum the Battery Switch · OFF and proceed to destination. (The 
battery switch should be turned on for landing in order to avoid electrical 
transients caused by power fluctuations.) A battery condition check as 
outlined under Shutdown Battery Condition Oleck procedures should be 
made after landing. Jf the battery indicates unsatisfactory, it shouJd be 
removed and checked by a qualified nickel-cadmium ballery shop. 

DUKE 860 Airplane Flight Manual 
FAA Approved 
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OPERATIONAL SPEEDS 

Minimum Single-Engine Control ..•........................... ...... ..............•..................... ...... 98 mph/85 kts 

Single-Engine Best Angle-of-Ciimb ............... .......................... .............•................. 115 mph/100 kts 

Single-Engine Best Rate-of-Climb .. .. .............. .......... ...... ....................................... 127 mph/110 kts 

Two-Engine Best Angle-of-Climb .............. ....................................... .. ...... .. ...... ...... 114 mph/99 kts 

Two-Engine Best Rate-of-Climb 
(Serials P-247 thru P-522) ........................................................... .............. 138 MPH/120 KTS 
(Serials P-523 and after) .... RECOMMENDED BEL OW 14,000 ft ...... ..................... 110 KTS lAS 

RECOMM ENDED 14,000 Ft. and above ... .. ................... 120 KTS lAS 

Cruise Climb: 

SL - 20,000 feet .................................................................. . ....................... 161 mph/140 kts 
20 • 25.000 feet ............................................ ............................................... 150 mph/130 kts 
25 · 30,000 feet ............. ........................ ............................................... .. .... . l38 mph/120 kts 

Maximum Demonstrated Crosswind ... ........................... ........................................... 29 mph/25 kts 

DESCENT 

1. Altimeter ·SET 
2. Cowl Flaps- CLOSED 
3. Windshield Anti-ice and Defroster- AS REQUIRED (On before descent into warm, moist air.) 
4. Pressurization- SET 
5. Power - AS REQUJ RED (to maintain cabin pressurization) 

BEFORE LANDING 

I . Pressurization ·ZERO DIFFERENTIAL PRESSURE 
2. Seat Belts and Shoulder Harnesses- FASTEN. SEAT BACKS UPRIGHT 
3. Fuel Boost Pumps · ON 
4. Propeller Synchronizer- OFF 
5. Mixtures- FULL RICA 
6. Flaps. APPROACH (15°) (Maximum Extension Speed 200 mph/174 kts) 
7. Landing Gear DOWN (Maximum Extension Speed 200 mph/ 174 k1s) 
8. Flaps - FULL DOWN (30°) (Max.imum Extension Speed 161 mph/ 140 kts) 
9. Airspeed· ESTABLISH LANDING APPROACH SPEED 

10. Propeller Levers· FULL FORWARD 

BALKED LANDING 

I. Power · 2900 RPM and 41.5 in Hg 
2. Airspeed· BALKED LANDING CLIMB SPEED 
3. Flaps - UP 
4. Gear · UP 
5. Cowl Flaps- AS REQUIRED 

FAA Approved 
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AFTER LANDING 

1. Landing and Taxi Lights - AS REQUIRED 
2. Flaps- UP 
3. Trim Tabs - SET TO ZERO 
4. Cowl Flaps- OPEN 

I 5. Fuel Boost Pumps- AS REQUIRED 

2-8 

SHUTDOWN 

NOlE 

Fuel boost pumps may be turned off if ambient temperature is below 
90°F (32°C). 

1. Parking Brake -SET 
2. Battery - CONDITION AND CHARGE. Jf the BATTERY CHARGE annunciator light Is extinguished, 

the battery is charged and the condition is good. If lhe light is illuminated, perform the following 
check: 

a. One Generator - OFF 
b. Engine Speed (engine with generator on)- 1000 RPM (Voltmeter approximately 28 volts) 
c. After loadmeter needle stabilizes, momentarily turn the Battery switch OFF and note change in 

meter indication. 

NOTE 

The change ln loadmeter indication is the battery charge current and should 
be no more than .025 (only perceivable needle movement). If the result of 
I he first lest is not saUsfactory. aUow the battery to charge repeating the test 
each 90 seconds. If the results are not salisfactory within 3 minutes, the 
battery should be removed and checked by a qualified Nickel-Cadmium 
Battery shop. 

3. Electrical and Avionics Equipment · OFF 
4. Cabin Temp Mode ·OfF 
S. PropeUers- LOW PITCH (High rpm) 
6. ThrolUes · 1000 RPM 
7. Fuel Boost Pumps. OFF 
8. Mixtures - IDLE CUT-OFF 
9. Magneto/Start Switches- OFF, after engines stop 

10. Battery and Generator Switches- OFF 
II. Controls - LOCKED 
12. If airplane is to be parked for an extended period of Lime, install wheel chocks and release the parking 

brake, as greatly varying ambient temperatures may build excessive pressures on Lhe hydraulic system. 

Duke 860 Airplane Flight Manual 
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ENVIRONMENTAL CONTROLS 

PRESSURIZATION SYSTEM 

lf_. for any reason, both pressurization air shut-orr controls are in the PULL TO SHUT-OFF position, the 
Test/Dump switch must be in the DUMP position to provide adequate ventilation. 

BEFORE TAK.E.OFF, MANUAL CONTROLLER (P-247 through P-307) 

I . Pressurization Air Shut.OffControls- OPEN (In) 
2. Pressure/Dump Switch ·PRESSURE POSITION 
3. Cabin Altitude ControUer- SET 1000 Fl1ET BELOW FJELD ELEVATION 
4. Throttles· 2500 RPM 
5. Test Switch· PRESS-TO-TEST (Note momentary cabin descent); RELEASE SWITCH 
6. Cabin Altitude Controller· SET 1000 FEET ABOVE TAK£.0FF FIELD OR DESTlNATION FIELD 

ELEVATION, WHICHEVER IS HIGHEST 

BEFORE TAKE-OFF, MOTORIZED CONTROLLER (P-247 through P-307) 

I . Pressurization Air Shut-Off Controls- OPEN (In) 
2. Test/Dump Switch ·OFF 
3. Directional Toggle Switch- OFF 
4 . Cabin Allitude Controller· MANUALLY SET TO 1000 FEET BELOW FIELD ELEVATION 
5. Throltles- 2500 RPM 
6. Test/Dump Switch • HOLD TO TEST (Note momentary cabin descent); RELEASE TO OFF 

POSITION 
7. Directional Toggle Switch · UP (Manually set to 1000 feet above fie ld elevation), THEN OFF 
8. Red Altitude Selector Ring· SET TO 500 FEET ABOVE CRUISE ALTITUDE 

BEFORE TAK E.OFF, CONTROLLER {P-308 and after) 

I. Pressurization Air Shut-Off Controls· OPEN (In) 
2. Test/Dump Switch · NOR 
3. Cabin Altitude Controller · SET OUTER SCALE 1000 FEET BELOW FIELD ELEVATION 
4. Throttles- 2500 RPM 
5. Test/Dump Switch . HOLD TO TEST (Note momentary cabin descent}; RELEASE TO NOR 

POSITION 
6. Cabin Altitude Con troUer · SET OUTER SCALE TO DESIRED CABIN ALTITUDE OR INNER 

SCA LE TO CRUISE ALTITUDE PLUS 500 FEET 
7. Rate Control· SET POINTER TO VERTICAL POSITION 

IN FLIGHT. MOTORIZED CONTROLLER (P-247 lltrough P-307) 

When Cabli1 Rate-of-Climb indicates zero 

I. Dire~:lional Toggle Switch - UP (To raise cabin to selected altitude}. 

On descent when differential pressure is below 4.0 psi 

I. Directional Toggle Switch · DOWN (To lower cabin 10 1000 reel above destination field elevation). 

FAA Approved 

CAUTION 

Insure that cabin differential pressure is ZE RO to avoid landing wilh a 
pressurized cabin . 
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IN FUGHT, CONTROLLER (P·308 and after) 

Before descent 

1. Cabin Altitude ControlleT- SET OUTER SCALE TO FIELD ELEVATION PLUS 500 FEET 
2. Rate Control -SET TO ACHlEVE ZERO PRESSURE DIFFERENTIAL BEFORE LANDJNG 

NOTE 

During descent. adjust power as required to maintain pressurization. 

COLD WEATHER OPERATION 

PREFLIGHT INSPECTION 

In addition to the normal preflight exterior inspection. remove Ice, snow, and frost from the wings, tail , 
control surfaces and hinges, propellers, windshield. fuel cell filler caps and fuel vents. The wing contour 
may be changed by these formations sufficiently tl1nt its lift qualities are considerably disturbed and 
sometimes completely destroyed. Complete your normal preflight proced ures, including a check of lhe 
night controls for complete freedom of movement. 

Conditions for accumulating moisture in the fuel cells are most favorable at low temperatures due to the 
condensation increase and the moisture th at enters as the systems ore serviced. Therefore, close attention to 
draining the fuel system sumps will assume particular importance during cold weather. 

ENGINES 

Use engine oil in accordance with the Consumable Materials. At temperatures of I 0°F and below preheat 
engines prior to start . Give particular allen lion to the oil cooler and engine sump to ensure proper preheat. 
A start with congealed oil in lhe system may produce an indica tion of normal pressure immediately after 
the start, but then the oiJ pressure may decrease when residual oil in the engine is pumped back with Uu~ 
congealed oil in the sump. If an engine heater capable of heating both Ule engine sump and cooler is not 
available, tlle oiJ should be drained while the engines are hot and stored in a warm area until the next night. 

The aJrplane is equipped with an externaJ power receptacle, and , during very cold weather, it is advisable to 
use external power for starling, when nvailnble. 

Normal engjne starting procedures will be used. If there is no oil pressure within the first 30 seconds of 
running, or if oil pressure drops after a few minutes of ground operation. shut down and check for broken 
oil lines, oil cooler leaks or the possibili ty of congealed oil. 

During warm·up, walch engjne temperatures closely, since it is quite possible to exceed the cylinder head 
temperature limit in trying to bring up lhe oil temperature. Exercise lhe propellers several times to remove 
cold oil from the pitch change mechanjsms. The propellers should aJso be cycled occasionally in night. 
During letdown and landing, give special attention to engine temperatures, since the engines cool quickJy. 

Duke 860 Airplane Flight Manual 
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STARTING ENGINES USING EXTERNAL POWER 

1. Battery switch · ON 
2. Generator, Electrical and Avionics Equipment Switches· OFF 
3. Connect external power unit 

4. Set the output of the power unit at 27.0 to 28.5 volts 
5. Auxiliary power unit ·ON 
6. Start right engine first (use normal start procedwes) 
7. After engine has been started, tum auxiliary power unit OFF 

s: Generator Switches· ON 
9. Disconnect external power before starting left engine 

TAXIING 

Avoid taxiing through water, slush, or muddy surfaces if possible. In cold weather, water, slush, or mud, 

when splashed onto landing gear mechanisms or control surface hinges may freeze, preventing free 
movement and resulting in structural damage. 

OXYGEN SYSTEM 

OPERATION 

I . Place the system in operation by rotating the valve to the fully ON position. (The shutoff valve on the 
oxygen cylinder must also be open.) 

CAUT!ON 

The shutoff valves of aU high pressure oxygen systems should be opened 
slowly to prevent possiblity of damage to the system. 

2. Select mask and hose. All are identical and provide the same flow to both pilot and passengers. Check 
for proper fit of mask and adjust if necessary. Proper fi t is important at hlgher altitudes. 

3. Plug in the oxygen mask and check for oxygen now by noting whether the bag expands or by checking 
lhe flow indicator in the hose. · 
4. Discontinue use by unplugging outlets. The control valve should also be off to ensure complete oxygen 

flow stoppage. Closing the control valve on lhc bottle is not recommended except during servicing or 
prolonged periods of inactivity . 

DURATION 

Prior to lhe night, check for an adequate oxygen supply for the number of people and the trip dwation. 

Determine lhe supply presswe and convert it to percent of capacity on the Oxygen Available Graph. Find 
lhe duration on the Oxygen Duration Table and multiply by the ~rcent of capacity. 

FAA Approved 
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OXYGEN AVAILABLE WITH PARTIALLY FULL BOTTLE 

2000 
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~ 1500 

Determine percent of full bottle 
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100 

PERCENT OF FULL CAPACITY 

OXYGEN DURATION 

Oxygen dutat ion Is computed for Scott oxygen masks which regula te the flow rate to 2.5 
Standard Liters Per Minute (SLPM). These masks, identified by an aluminum anodized 
color coded plug·ln, are approved for altitudes up to 27,000 feet. 

Cylinder NUMBER OF PEOPlE USING 
Volume 1 2 3 4 5 6 
Cubic Feet DURATION IN MINUTES 

11 112 55 37 28 22 . 18 

22 222 112 74 54 44 37 

49 501 250 167 125 100 83 

64 668 334 222 167 13~ 111 

OXYGEN DURATION 

Oxygen duration is computed for Scott oxygen masks which regulate the flow rate to 3.0 
Standard Liters Per Minute (SLPM). These masks, identified by a green color coded 
plug·ln, are approved for altitudes up to 30,000 feet. 

Cylinder 
Volume 1 
Cubic Feet 

11 93 

22 187 

49 415 

64 543 

NUMBER OF PEOPlE USING 
2 3 4 5 

DURATION IN MINUTES 

46 31 23 18 

93 62 46 37 

208 138 103 83 

271 181 135 108 

Duke B60 Airplane Flight Manual 
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NOISE CHARACTERISTICS 

Approach to and departure from an airpon should be made so as to avoid prolonged flight at low altitude 
near noise-sensitive areas. Avoidance of noise-sensitive areas, if practical, is preferable to overflight at 
relatively low altitudes. 

For VFR operations over outdoor assemblies of persons. recreational and park areas. and other noise­
sensitive areas, pilots should make every effort to fly not less than 2000 feet above the surface, weather 
permitting, even though flight at a lower level may be consistent with the provisions of government 
regulations. 

NOTE 

The preceding recommended procedures do not apply where they would 
conflict with Air Traffic Control clearances or instructions, or where. in the 
pilot 's judgement, an altitude of Jess than 2000 feet is necessary to adequately 
exercise his duty to see and avoid other airplanes. 

Flyover noise level established in compliance with FAR 36 is: 

Serials P-523 and after: 

Using NOP 79.6 dB(A) 

NOTE 

Flyover noise levels given are not applicable for Serials prior to P-523. 

No determination has been made by the Federal Aviation Administration that the noise level of this 
airplane is o r should be acceptable or unacceptable for operation at, into, or out of any airport. 

FAA Approved 
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SECTION Ill 

EMERGENCY PROCEDURES 

All airspeeds quoted in this section are indicated airspeeds (lAS) 

The foUowing information is presented to enabJe you to form, in advance, a definite plan of action for 
coping with the most probable emergency situations which couJd occur. Where practicable, the emergencies 
requiring immedbte corrective action are treated in check list form for easy reference and familiarization. 
Other situations, in which more time is usuaJJy permitted to decide on and execute a plan of action, are 
discussed at some length. Ln order to supply one safe speed for each type of emergency situation the 
airspeeds presented are derived at 6775 lbs. 

SINGLE-ENGINE OPERATION 

The two major factors that govern single-engine operation are airspeed and lateral/directional control. The 
airplane can be safely maneuvered or trimmed for normal hands-off operation and sustained in this 
configuration by the operative engine AS LONG AS SUFFICIENT AiRSPEED IS MAJNT AJNED. 

SINGLE-ENGINE BEST RATE-OF-CLIMB SPEED, 127 MPH/ 110 KTS 

The single-engine best rate-of-climb speed is the airspeed which delivers the greatest gain in altitude In the 
shortest possible time with gear up,'flaps up, and inoperative propeller feathered. 

SINGLE-ENGINE BEST ANGLE-OF-CLIMB SPEED, 115 MPH/ 100 KTS 

The single-engine best angle-of·climb speed is the airspeed which delivers the greatest gain in aJtitude in the 
shortest possible horizon tal distance wl th gear up, flaps up, and inoperative propeller feathered. 

MINIMUM SINGLE-ENGINE CONTROL SPEED, 98 MPH/85 KTS 

The minimum single-engine control speed is the airspeed below which the airplane cannot be controlled 
laterally and directionnJiy in flight with one engine operating at take-off power and the other engine with 
its propeller windmilling. 

DETERMINING INOPERATIVE ENGINE 

Tbe foUowing checks wiU help detemline which engine has failed. 

1. DEAD FOOT . DEAD ENGINE. The rudder pressure required to maintain directional control will be 
on the side of the good engine. 

2. THROITLE. PartialJy retard the throttle for the engine t11at is believed to be inoperative; there should 
be no change in control pressures or in the sound of the engine if the correct throttle has been selected. 
AT LOW ALTITUDE AND AIRSPEED THlS CHECK MUST BE ACCOMPUSHED WlTHEXTREME 
CAUTION. 

Do not attempt to determine the inoperative engine by means of the tachometer or the manifold pressure. 
These indicators often indicate near normaJ readings. 

FAA Approved 
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ENGINE FIRE ON GROUND 

1. Mixture Controls- IDLE CUT -OFF 
2. Continue to crank affected engine 
3. Fuel Selector Valves -OFF 
4. Throttle - FULL OPEN 
5. Battery and Generator Switches -OFF 
6. Shut-down other engine 
7. Extinguish with fire extinguisher 

ENGINE FAILURE DURING GROUND ROLL 

l. Tiuottle- CLOSED 
2. Braking- MAXIMUM 
3. Fuel Selector Valves- OFP 
4. Battery and Generator Switches -OFF 

NOTE 

Braldng effectivity is improved if the brakes are not locked. 

ENGINE FAILURE AFTER LIFT-OFF OR IN FLIGHT 

The most important aspect of engine failure is the necessity to maintain lateral and directional control, and 
to achieve and maintain normal take-off airspeed or above. If practicable, an immediate land.ing should be 
made. The following procedures provide for minimum diversion of attention while Oying the airplane. 

NOTE 

If airspeed is below 98 mph/85 Jets reduce power on operative engine as 
required to maintoin lateral and directionol control. 

1. Landing Gear and Flaps · UP 
2. Throttle (inoperative engine) · CLOSE 
3. Propeller (inoperative engine) -FEATHER 
4. Power (operative engine)- AS REQUIRED 
5. Airspeed - AT OR ABOVE NORMAL TAKE-OFF SPEED 

After positive control of lhe airplane is established: 

6. Secure inoperative engine: 

a. Mixture · IDLE CUT .OFF 
b. Fuel Selector- OFP 
c. Fuel Boost Pump - OFF 
d. Magneto/Start Switch - OFF 
e. Generator Switch · OFF 
f. Cowl Flap - CLOSED 

7. Electrical Load- MONITOR (Maximum load of 1.0 on remaining engine) 

Duke 860 Airplane Flight Manual 
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ENGINE FIRE IN FLIGHT 

Shut down the affected engine according to the following procedure and land immediately. 

I . Mixture -IDLE CUT .OFF 
2. Fuel Selector Valve - OFF 
3. Propeller - FEATHERED 
4. Pressurization Air Shutoff Control -PULL 
5. Fuel Boost Pump- CHECK OFF 
6. Magneto/Start Switch -OFF 
7. Generator Switch - OFF 
8. Oxygen - AS REQUlRED 

EMERGENCY DESCENT 

I . Propeller Con trots - 2900 RPM 
2. Throttles- CLOSED 
3. Airspeed - 200 MPH/174 KTS 
4. Landing Gear - DOWN 
5. Flaps · APPROACH (I 5°) 
6. Oxygen - AS REQUlRED 

MAXIMUM GLIDE (FORCED LANDING) 

Feather propellers, retract the wing naps, Inn ding gear, and cowl flaps. The glide ratio in this configuration 
Is slighlly over 2 nautical miles of gliding distance for each 1000 feet of altitude at an airspeed of 127 
mph/ 110 kts. 

SINGLE-ENGINE LANDING 

On final approach and when it .is certain that the field can be reached: 

I . Landing Gear - DOWN 
2. Flaps - APPROACH 
3. Airspeed - NORMAL LANDING APPROACH SPEED 
4. Power- AS REQUIRED to maintain 800 ft/min rate of descent 

When it is certain there is no possibility of go-around: 

5. Flaps- DOWN 
6. Execute Normal landing 

FAA Approved 
issued : August 31, 1973 Duke 860 Airplane Flight Manual 3-3 
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SINGLE-ENGINE GO-AROUND 

WARNING 

Level night might not be possible for certain combinations of weight, 
temperature and altitude. I.n any event, DO NOT attempt a single-engine 
go-around after Oaps have been fuUy extended. 

1. Power- MAXIMUM ALLOWABLE 
2. Flaps- UP 
3. Landing Gear- UP 
4. Airspeed- AT OR ABOVE TAKE-OFF SPEED 

LANDING GEAR MANUAL EXTENSION 

l . Airspeed - BELOW 200 MPH/ 174 KTS (lower airspeeds make landing gear extension easier) 
2. Landing Gear Motor Circuit Breaker (right upper side panel)- PULL 
3. Landing Gear Position Handle - DOWN 
4. Engage handcrank and turn clock wise as far as possible (approximately SO turns) 
5. If electrical system is operative, check landing gear position lights and warning horn 

WARN ING 

Do not operate the landing gear electricaUy with the ltandcrank engaged, as 
damage to the meclutnism could occur. 

After emergency landing gear extension, do not stow handcrank or move any 
landing gear controls or reset any switches or circuit breakers until airplane is 
on jacks, as failure may have been in the gear-up circuit and gear might retract 
with Lhe airpla ne on the ground. 

Do not attempt to retract the landing gear manuaUy. 

GEAR-UP LANDING 

Make a normal approach and when Ute landing spot is assured: 

1. Cowl Flaps -CLOSED 
2. Wing Flaps - DOWN 
3. Throttle(s) -CLOSED 
4. Mixture(s) -IDLE CUT -OFF 
5. Fuel Selector Valves- OFF 
6. Battery, Generator and Magneto Switches- OFF 
7 _ Keep wings level during touch-down 
8. Evacuate airplane as soon as it stops 

DUKE 860 Airplane Flight Manual 
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EMERGENCY EXIT 

The emergency exit door is located at the forward right cabin window with the handle behind the curtain 
and may be opened as follows: 

1. Lift cover and release latch. 
2. Pull handle fully down. 
3. PuU door into the cabin. 

AIR START 

CAUTION 

The pilot should determine the reason for the engine failure before attempting 
an air start. 

Do not use engine starter above 20,000 feet. 

NOTE 

The oil cooler may be damaged during an air start after a prolonged shut down, 
if lhe temperature is 0°C or below. 

For the engine to be started: 

l . Mixture • LDLE CUT-OFF 
2. Fuel Selector Valve ·ON 
3. Fuel Boost Pump· ON 
4. Magneto/Start Switch ·ON 
5. ThrotUe · NORMAL START POSITION (1/2 inch open) 
6. Prime. MlXTURE FULL RICH THEN IDLE CUT-OFF 
7. Propeller 

a. WITHOUT UNFEAT.I-IBRING ACCUMULATORS: 

(I) Pressurization Air Shut-off Valve· CLOSE (Pull Red Handle) 
(2) Propeller Control- MOVE FORWARD OF THE FEATHERING DETENT TO MID-RANGE 
(3) Magneto/Slart Switch · START 
(4) M.ix.ture - FULL RICH AT 1000 RPM 
(5) Open PRESSURIZATION AIR SHUT.QFP Valve · AFTER ENG INE IS RUNNING 

SMOOTHLY. 

b. WITH UNFEATIIERlNG ACCUMULATORS: 

( I) Propeller Control · FORWARD OF FEATHERING DETENT UNTIL ENG INE AITArNS 600 
RPM ; THEN BACK TO DETENT 

(2) Oil Pressure· STABILIZED 

NOTE 

lf propeller does not unfeather or the engine does not tum, return the 
propeller control to the feather position and secure the engine. 

(3) Mixture - FULL RICH AT 1000 RPM 

8. Throttle · AS NECESSARY TO PREVENT OVERSPEED; wltrm up at J 5 inches Hg manifold pressure 
9. Oil Pressure, Oil and Cylinder Head Temperatures· NORMAL INDICATION 

10. Generator Switch- ON 
11. Power · AS REQUIRED 

FAA Approved 
Issued: August 31, 1973 Duke 860 Airplane Flight Manual 



.. 

SINGLE-ENGINE OPERATION ON CROSSFEED 

Left engine inoperati ve and fuel being supplied from left side. 

I. Left Fuel Boost Pump - ON 
2. Lefl Fuel Selector -OFF 
3. Right Fuel Selector · CROSSFEED 
4. Left Fuel Boost Pump - OFF 

Right engine inoperative and fuel being supplied from right side. 

J. Right Fuel Boost Pump- ON 
2. Right Fuel Selector - OFF 
3. Left Fuel Selector - CROSSFEED 
4. Right Fuel Boost Pump- OFF 

CAUTION 

Continuous operation of f uel Boost Pump may be required if excessive fuel 
now fluctuations are encountered. · 

1 EMERGENCY STATIC A IR SOURCE (P-247 through P-262) 

3-6 

THE EMERGENCY STATlC AIR SOURCE SHOULD BE USED FOR CONDITIONS WHERE THE 
NORMAL STATIC SOURCE HAS BEEN OBSTRUCTED. When the aircraft has been exposed to moisture 
and/or icing conditions (especially on the ground), the possibility of obstructed static ports should be 
considered. Partial obstructions will result in the rate of climb indication being sluggish during a climb or 
descent. Verification of suspected obstruction is possible by switching to the alternate system and noting a 
sudden sustained change in rate of climb. This may be accompanied by abnormal indicated airspeed and 
aJtitude changes beyond normal calibration differences. 

Whenever any obstruction exists in the normal static air system or, the emergency static air source is desired 
for use: 

I. Alternate Static Air Valve (Red knob) · ROTATE COUNTERCLOCKWISE APPROXIMATELY 9 
TURNS TO STOP 

2. For Airspeed Calibralion and AJtimeter Correction, refer to FAA Performance Section 

CAUTION 

Be certain the Alternate Static Air Valve is in the CLOSED position when 
system is not needed . 

ALTERNATE STATIC AIR SOURCE (P-263 and after and all prior airplanes incorporating 
Kit 60-5019) 
THE ALTERNATE STATIC AlR SOURCE SHOULD BE USED FOR CONDITIONS WHERE THE 
NORMAL STATIC SOURCE HAS BEEN OBSTRUCTED. When the aircrafi has been exposed to moisture 
and/or icing conditions (especially on the ground), the possibility of obstructed static ports should be 
considered. Partial obstructions wlll result in the rate of climb indication being sluggish during a climb or 
descent. Verification of suspected obstruction is possible by switching to the alternate system and noting a 
sudden sustained change in rate of cl imb. This may be accompanied by abnormal indicated airspeed and 
altitude changes beyond normal calibration differences. 

Whenever any obstruction exists in the normal stalic air system or, the alternate static air source is desired 
for use : 

I . Alternate Static Air Switch- ON. 
2. For Airspeed Calibration and Altimeter Correction, refer to FAA Performance Section 
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CAUTION 

Be certain the Pilot's Static Air Source is in the NORMAL position when the 
alternate system is no t needed. 

UNSCHEDULED ELECTRIC ELEVATOR TRIM (Without Autopilot) 

1. Airplane Attitude · MAlNTAlN using elevato r contro l. 
2. Actuate Thumb Switcn in the opposite directio n to open circuit breaker. 
3. ON-OFF Switch (On Instrument Panel)- OFF. 
4. Retrim with manual trim wheel. 

PRESSURIZATION SYSTEM 

Any time the differential pressu re goes into the red arc, either reschedule the cabin alti tude selector or 
dump all pressu re with the DUMP switch. 

LOSS OF PRESSURIZATION 

I . When operating at Cabin Altitudes below 10,000 fee t , (Cruise Altitudes up to 25,000 feet), I 
illumination of the CABIN ALT annunciato r Ught indicates a loss o f pressurizat ion. 

2. When operating at Cabin Alti tudes above lO,OOO feet (Cruise Allitudes above 25,000 fee t), a loss of I 
pressurization is indicated by lJ1e Cabln Altitude Indicator. 

3. ln the event of pressurization loss, USE OXYGEN AND DESCENT AS REQUIRED. 

CAUTION 

Id le power o n both engines wiU cause a loss of pressu rization. Use oxygen 
masks as required. 

The fo llowing table sets forth the average tin1e of UsefuJ Consciousness ( time 
fro m o nset of hypoxia until loss of effective performance at various 
altitudes). 

30 ,000 ft MSL 
28,000 ft MSL 
25 ,000 ft MSL 
22,000 ft MSL 
12- 18,000 ft MSL 

1 to 2 minutes 
2-1/2 to 3 minutes 
3 to 5 minutes 
5 to I 0 minutes 
30 min. OI more 

LANDING GEAR RETRACTION AFTER PRACTICE MANUA L EXTENSION 

After a practice manual exte nsion of the landing gear, the gear may be retracted electrically, as follows: 

1. Handcrank · CIIECK STOWED 
2. Landing Gear Moto r Circuit Breaker - IN 
3. Land ing Gear Handle- UP 

SIMULATED SINGLE-ENGINE PROCEDURE 

ZERO THRUST (Simulated Feather) 

• 

Use the foUowing power setting (only o n one engine at a time) to !'stablish zero thrust. Use of this power I 
setting avoids the difficulties o f restarting an engine and preserves the availability of engine power. 

FAA Approved 
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The following procedure should be accomplished by alternating small reductions of propeller and then 
ttuottle, until the desired setting has been reached. 

I. Propeller Lever - RETARD TO FEATHER DETENT 
2. Throttle Lever- SET 12 in. Hg MANIFOLD PRESSURE 

NOTE 

This setting will approximate Zero Thrust at low altitudes using 
recommended Single-Engine Climb Speeds. 

ILLUMINATION OF CABIN DOOR WARNING LIGHT 

If the cabin is pressurized and the door is not completely latched, any 
movement of the door handle toward the unlocked position may cause loss of 
pressurization and opening of the door. 

I. If the cabin door light on the annunciator panel indicates that the cabin door may not be secure, 
depressurize the cabin (consider altitude before depressurizing). 

2. Do not attempt to check cabin door for security until cabin is depressurized. 

SPINS 

If a spin is entered inadvertently: 

Immediately move the control column full forward, apply full rudder opposite to the direction of the spin 
and reduce power on both engines to idle. These three actions should be done as near simultaneously as 
possible; then continue to hold this control position until rotation stops and then neutralize all controls and 
execute a smooth pullout. Ailerons should be neutral during recovery. 

NOTE 

Federal Aviation Administration Regulations do not require spin 
demonstration of airplanes of this weight; therefore, no spin tests have been 
conducted. There recovery technique is based on the best available 
information. 

DUKE 860 Airplane Flight Manual 
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WIND COMPONENTS 

DEMONSTRATED CROSSWIND IS 25 KNOTS 

FLIGHT 
PATH 

EXAMPLE: 
WIND SPEED 
ANGLE BETWEEN WIND 

10 KTS 

DIRECTION AND FLIGHT 
60-i~~~~;~~rrpp~~~~~~~~~ ~PA~T~H~------------~2=0~0~ 

HEADWIND COMPONENT 95 KTS 
CROSSWiND COMPONENT 35 KTS 

- r-r 
180° H - 160° 

I I 1- -r-:r;.»-;,-_j,..~!-+';..:.:;;.-+-1-H 
140° B0° 120° 

~~~0 
J.. Yx 

-10 I T ~, I 
I I T 

0 10 20 30 40 50 60 

CROSSWIND COMPONENT - KNOTS ST0-601·1 
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ASSOCIATED CONDITIONS: 

POWER TAKE- OFF POWER SET 

FLAPS 
COWL FLAPS 
RUNWAY 
TAKE-OFF 

SPEED 

PRIOR TO BRAKE RELEASE 
UP 
OPEN 
PAVED, LEVEL, DRY SURFACE 

lAS AS TABULATED 

WEIGBT 
POUNDS 

6775 
6400 
6000 
5600 
5200 

NORMAL TAKE-OFF 

TAKE..OFF SPEED 
(ASSUMES ZERO INST. ERROR) 

LIFT ..OFF 50FT 
MPB KTS MPH KTS 

108 94 108 94 
10'7 93 107 93 
106 92 106 92 
104 90 104 90 
102 89 102 89 

NOTE: I. GROUND ROLL IS APPROXIMATELY 79% OF TOTAL TAKE.OFF DISTANCE OVER 50 FOOT OBSTACLE. 

EXAMPLE: 

OAT 
PRESSURE ALTITUDE 
TAKE-OFF WEIGHT 
HEAD WIND COMPONENT 

TOTAL DISTANCE 
GROUND ROLL ('79% OF 2800) 
TAKE-OFF SPEED 

LIFT-OFF 
50FT 

25°C 
4000 FT 
6400 LBS 
12 KNOTS 

2800 FT 
2212 

93 KIAS 
93 KIAS 

2. THE TOTAL DISTANCES SHOWN OVER 50 FEET SHOULD BE INCREASED 1~ FOR OPERATION ON SHORT DRY GRASS WITH A FIRM SUBSOIL. 
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ASSOCIATED CONDITIQNS; 

JWO-ENGINE CLIMB 
(Serials P-247 thru P- 522) 

CLIMB SPEED 
POWER MAXIMUM CONTINUOUS WEIGHT ( ASSUMES ZERO INST. ER~~OR) 
GEAR UP POUNDS 
FLAPS UP MPH KNOTS 
COWL FLAPS OPEN 
CLIMB SPEED lAS AS TABULA TED 6775 138 120 

6400 137 119 
6000 133 116 
5600 132 115 
5200 130 113 -

I~ Hfl: 
' { Et.r..'sslllfi} ' • 

~+ e 'fooo l.'J'r'l' 
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OUTSIDE AIR TEMPERATURE- •c 
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EXAMPLE: 

OAT 
PRESSURE ALTITUDE 
WEIGHT 

( ' 

to•c 
6000 FT 
6500 LBS 

RATE OF CLIMB 
CLIMB SPEED 

1550 FT/ MIN 
119 KlAS 

3000 

. 
2500 

"1= 

~ · ~ ~H..U tJ+r~ ~ 
~ .. -- .. ~ ~ ~ "- ~ i~-
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2000 ~ ........ 
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ASSOCIATED CONDITIONS: 

POWER , . . . . . . . 36.5 IN. HG 2750 RPM 
GEAR .......... UP 
FLAPS .... ...... UP 
COWL FLAPS . . . OPEN 

TWO-ENGINE CLIMB 
(P - 523 and Aft e r) 

CLIMB SPEED 
(ASSUMES ZERO INST. ERROR) 

EXAMPLE: 

OAT. .... ... .. .. . . . .. . 10°C 
PRESSURE ALTITUDE. . 6000 FT 
WEIGHT ........ .. .... 6500 LBS 

CUMBSPEED ... lAS AS TABULATED 
BASED ON NOMINAL ENGINE 

WEIGHT 
POUNDS BELOW 14000 FT 14000 FT AND ABOVE RATE OF CLIMB ....... 1070 FT/MIN 

CLIMB SPEED ......... 110 KIAS 

( 

6775 
6400 
6000 
5600 
5200 

! 

MPH 

127 
127 
127 
127 
127 

'S..q 

- 70 - 60 -so - 40 -30 - 20 - 10 0 10 20 

OUTSIDE AIR TEMPERA TUAE - oc 

KNOTS 

110 
110 
110 
110 
110 
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' . 
I 

' 

30 40 50 
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SINGLE-ENGINE CLIMB 

ASSOCIATED CONDITIONS: CLIMB SPEED - KNOTS 
POWER 
GEAR 
FLAPS 
COWL FLAPS 
I.NOPERA TIVE 

PROPELLER 
CLIMB SPEED 

l 

MA.XIMUM CONTINUOUS 
OP 

WEIGHT ( ASSUMES ZERO INST. ERROR) 

OP 
POUNDS MPH 

OPEN 67'75 127 
6400 124 

FEATHERED 6000 122 
IAS AS TABULATED 5600 120 

-60 -50 -40 

5200 

I J I 

·H 

I .J.I-l-...1... • 

H+H+. I 
I 

119 

-30 -20 -10 0 10 20 30 
OOTSIDE AIR TEMPERATURE- °C 

KNOTS 

110 
108 
106 
104 
103 

I ·~ 

40 50 60 

' ' 

EXAMPLE: 

OAT 
PRESSURE ALTITUDE 
WEIGHT 

RATE OF CLIMB 
CLIMB SPEED 

~ I . ·-..... I 
.H-+;:t:f . I t ' 
~ • l 4- I i 1+-

• 4 • • ' • .,...-.-· 

. . p, . I. If-'+ 
r-~·. ·++;--

' WiiU liii 
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5500 6000 6500 
WEIGHT,... POUNDS 

20°C 
4000 FT 
6200 LBS 

305 ·FT/MIN 
107 KIAS 

1-1000 

900 

1-800 
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ASSOCIATED CONDITIONS: 

POWER 
GEAR 
FLAPS 
CLIMB SPEED 

TAKE- OFF 
DOWN 
3o• 
IAS AS TABULATED 

ISA 

l I 

BALKED LANDING CLIMB' 

CLIMB SPEED - KNOTS 
WEIGHT (ASSUMES ZERO INST. ERROR) 
POUNDS 

MPH KNOTS 

67?5 115 100 
6400 114 99 
6000 112 97 
5600 110 96 
5200 108 94 

- 60 -50 -40 -30 -20 -10 0 10 20 30 4.0 50 60 

OUTSIDE AIR TEMPERATURE -"C 

EXAMPLE': 

OAT 18"C 
PRESSURE ALTITUDE 4000 FT 
WEIGHT 6200 LBS 

RATE OF CLIMB 890FT/MIN 
CLIMB SPEED 98 KlAS 

1900 

1800 

1700 

1600 

1500 

1400 ! 
t: 
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1300 

~ 
1200 

...1 
u 

"' 0 
1 100 r.l 

1000 

e-. 
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900 
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700 

600 

500 

5500 6000 6500 

WEIGHT - POUNDS 



:0 
(I) 

< v;· 
a 
o..,., 
a l> 
8- l> 
~ l> 
.... :g 
i.Oo 
~a. 

( 

ASSOCIATED CONDITIONS: 

POWER 

FLAPS 
RUNWAY 
APPROACH 

SPEED 
BRAKING 

AS REQUIRED TO MAINTAIN 
800 FTI/MIN ON FINAL APPROACH 
so• 
PAVED, LEVEL, DRY SURFACE 

IAS AS TABULATED 
MAXIMUM 

WEIGHT 
POUNDS 

6775 
6400 
6000 
5600 
5200 

NORMAL LANDING 

APPROACH SPEED- KNOTS 
(ASSUMES ZERO JNST. ERROR) 

MPH KNOTS 

U3 98 
110 96 
107 93 
104 90 
98 85 

NOTEt I. GROUND ROLL IS APPROXIMATEL V 43" OF TOTAL DISTANCE OVER A 60 FOOT OBSTACLE. 

EXAMPLE: 

PAT 
PRESSURE ALTITUDE 
LANDlNG WEIGHT 
READ WIND COMPONENT 

TOTAL DISTANCE OVER 
A 50FT OBSTACLE 

GROUND ROLL (43% OF 3000} 
APPROACH SPEED 

18· c 
4000 FT 
6200 LBS 
10 KNOTS 

3000 FT 
1290 FEET 
95 KIAS 

2. THE TOTAL DISTANCES SHOWN OVER 50 FEET SHOUlD BE INCREASED 111% FOR OPERATION ON SHORT DRY GRASS WITH A FIRM SUBSOIL. 
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NOTE 
1. Maximum altitude loss durlngstall 

recovery is approximatelv 710 feet. 

2. Maximum nose down pitch attitude 
and altitude toss during recovery 
f r om single engine turning stalls 
per FAR 23.205 are approximately 
5 • and ?50 feet, respectively. 

5500 6000 

WEIGHT- POUNDS 

' I I 

6500 

STALL SPEEDS 

EXAMPLE: 

WEIGHT 6300 LBS 
POWER OFF 
GEAR DOWN 

I I FLAPS 15° 
ANGLE OF BANK se• 
STALL SPEED 84 KCAS 
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DISTANCE TO ACCELERATE TO DECISION SPEED AND STOP 
ASSOCIATED CONDITIONS: 

POWER 

FLAPS 
COWL FLAPS 
RUNWAY 
BRAKING 

1. TAKE-OFF POWER SET 
BEFORE BRAKE RELEASE 

2. BOTH ENGINES IDLE AT 
DECISION SPEED 

UP 
OPEN 
PAVED, LEVEL, DRY SURFACE 
MAXIMUM 

ISA 

WEIGHT 
POUNDS 

6775 
6400 
6000 
5600 
5200 

- 40 -30 - 20 -10 0 10 20 30 40 50 60 
OUTSIDE AIR TEMPERATURE- °C 

DECISION SPEED - KNOTS 
(ASSUME ZERO INST . ERROR) 

MPH KNOTS 

108 94 
107 93 
106 92 
104 90 
102 89 

~ 

·~ 
~ 
() z 
~ 
r.. 

6500 6000 5500 
WEIGHT- POUNDS 

EXAMPLE: 

OAT 
PRESSURE ALTITUDE 
WEIGHT 
HEAD WIND COMPONENT 

ACCELERATE AND STOP 
I;> !STANCE 

DECISION SPEED 

-~ 
...:l 
~ 
() 
z 
~ 
~ r.. 
~ 

25°C 
4000 FT 
6400 LBS 
12 KNOTS 

3600 FT 
93 KIAS 
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CRUISE CONTROL 
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INTRODUCTION TO CRUISE CONTROL 

The graphs and tables in this section present performance information for flight planning at various parameters 
of power , a ltitude and te mperature . The caJculations for flight Lime, block s peed, a nd fuel required for a 
proposed flight are presented using the condition below: 

CON DlTlONS 

At Billings: 
Outside Air Temperature ... .-............................ ............................. .. ........ ... . ........... .. 25"C (77"F) 
Field E levation ................. . .......... .... .. ........ .. ............................................................. 3606 feet 

Route of Trip: 
BIL-V 19-CZ1-V247· DGW·V 19E-CYS-V 19-DEN 

Weather Conditions: IFR for cruise altitude of 17,000 feet 

ROUTE DISTANCE MEA WIND AT OAT AT OAT AT ALT 
SEGMENT NM FT 1700 FT CRUISE ALT MEA SET. 

DIRIKTS •c ·c lN. HG 

Bll-SHR 88 8000 01 0130 -10 0 29.56 

SHA·CZI 57 9000 350/40 · 10 -4 29.60 

CZI·OGW 95 8000 040/45 -10 0 29.60 

OGW-CYS 47 8000 040/45 -10 0 29.60 

46 8000 040/45 -10 0 29.60 

CYS-OEN 81 8000 040/45 -10 0 29.60 

REFERENCE: Enroute Low Alti tude charts L-8 a nd L-9 

At Denver: 
Outside Air Te mperature .... .. .......... .. . ...................... ....... ... ... .. .... ........... .... ......... ..... I5°C (5~F) 

Field Elevatio n ....... ......... ......... .... ..................... .......................... .. ........................... 5331 feet 

T o determine pressure altitude at o rigin and destination airports . add 100 feet to field elevation for each . I in. 
Hg below 29.92 and subtract 100 feet from field elevation for each . I in. Hg above 29 .92. 

Pressure Altitude at Bl L: 
29.92 · 29.56 = .36 in. Hg 
The pressure altitude at BtL is 360 feet above the fi eld elevatio n. 
3606 + 360 = 3966 reel 

Pressure Altitude at DEN: 
29.92 - 29.60 = .32 in. Hg 
The pressure altitude a t DEN is 320 feet above the field e levation. 
533 1 + 320 = 565 1 feet 

For e nroute alt itudes and MEA's this pressure correction has bee n ignored. 

Duke 8 60 Supplemental Operational Data A4 
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Enter the Ef3ph (or ISA Conversion at the condition indicated: 

ENROUTE: Pressure Allitude (approx) 
OAT 
ISA Condition 

17 ,000 feet 
- IO"C 
ISA + ~C 

Enter the graph for Time, Fuel and Distance to Climb at 25°Cand 3966 feet , and - 10°C and 17,000 feet, with an 
initial weight of 6775 l~s. 

Time to Climb 
Fue l Used to Climb 
Distance Traveled 

2 1 
140 
56 

-5 = 16 min 
-35 = 105 lbs 
- 12 = 44NM 

Enter the tables for Recommended Cruise Power 32 in. Hg 2500 RPM at ISA and ISA + 200C. 

Interpolate to obtain cruise speeds and fuel flows at 17 ,000 feet . 

CRUISE CRUISE 
TRUE. AIRSPEED - KNOTS FUEL FLOWS 

ISA ISA + 20"C ISA 

209 202 19.55 

Interpolate between these speeds for ISA + ~C 

Cruise True Airspeed 206 knots 

Interpolate between these fuel flows for ISA + 9°C 

Fuel Flow Per Engine 
Total Fuel Flow 

16.3 gal/hr 
32.6 gal/hr (221 lbs/hr) 

-

Enter the graph fo r Time. Fuel and Distance to Descend at 17,000 feet and at 5651 feet. 

Time to Descend 
Fue l to Descend 
Distance to Descend 

17-5.6 
50-16 

= 59-19 

= 11 .9 min 
= 34 lbs 
= 40 N M 

GAUHR/ENG 

ISA + 20°C 

16.95 

Time and fuel used were calculated at Recommended Cruise Power of 32 in . Hg and 2500 RPM as follows: 

Time 
Fuel Used 

Distance .;.. Ground Speed 
(Time) (Total Fuel Flow} 

Duke 860 Supplemental Operational Data 7-3 
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Results are as follows: 

Estimated Time At 
Route Distance Ground Cruise 

Speed Altitude 
NM KTS HRS:MIN 

Bll- SHR 44" 221 0:12 

SHR- CZI 57 243 0:14 

CZI - DGW 95 218 0:26 

DGW- CYS 47 223 0:13 

46 242 0:11 

CYS - DEN 41. 240 0:10 

*Distance to Climb or Descend subtracted from Segment Distance. 

ITEM 

Start, Runup, Taxi and 
Take-off Acceleration 

Climb 

Cruise 

Descent 

Total 

Total Flight Time: 

Block Speed: 

DETERMINATION OF FLIGHT TIME, 
BLOCK SPEED, AND FUEL REQUIREMENTS 

TIME FUEL 
HRS:MIN POUNDS 

0:00 42 

0:16 105 

1:26 317 

0:11 34 

1:53 498 

I hour, 53 minutes 

414 NM + 1:53 = 218 knots 

Duke 860 Supplemental Operational Data 

Fuel 
Used For 

Cruise 
LBS 

44 

52 

96 

48 

40 

37 

DISTANCE 
NAUTICAL MILES 

0 

44 

330 

40 

414 
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INDICATED OUTSIDE AIR TEMPERATURE CORRECTlON 

2 3 

STANDARD DAY (ISA} 

NOTE: SUBTRACT o T FROM INDICATED (GAGEl OATTO 
OBTAIN TRUE OAT. ( 11 T ASSUMES A RECOVERY 
FACTOR OF 0.7) 

5 6 7 8 9 10 11 12 13 14 15 16 

11T TEMPERATURE CORRECTION "- °C 
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ISA CONVERSION 

PRESSURE ALTITUDE VS OUTSIDE AIR TEMPERATURE 
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FUEL FLOW vs BRAKE HORSEPOWER 
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ASSOCIATED CONOtnONS 

PROPELLER SPEED • 
MANIFOLD PRESSURE . 
FUEL DENSITY 
FUEL FLOW • 
COWL FLAPS • 

( ( ~ 

TIME FUEL AND DISTANCE TO CLIMB 

ALTITUDE CLIMB SPEED 
• 2750 RPM FEET KNOTS 
• 365 IN HG 
. 6.0 LBSIGAL 
• 198 LBS/HRIENG 

SL·20,000 139 
20.000. 25.000 129 

• OPEN 25.000 . 30,000 119 

OUTSIDE AIR TEMPERATURE - C 

0 

EXAMPLE: 

OAT ATTAKE·OFF 
OAT AT CRUISE • • • 
AIRPORT PRESSURE ALTITUDE 
CRUISE PRESSURE AL TITUOE 
INITIAL CLIMB WEIGHT 

TIMETOCUMB 
FUEL TO CUMB 
DISTANCE TO CUMB 

10 20 30 

• 25 •c 
• - 100C 
• 3966 FT 
• 17,000 FT 
. 6ns Las 

, 21 • 5 = 16 MIN 
• 140 • 35 = 105 L.BS 
• 56· 12 = 44 NM 

40 50 

~ TIME TO CLIMB - MINUTES 

II II 11111 1 1111 t I I I I I Ill I I ll I I I I 
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 

f FUa TOt CUMB - POUNDS 

I I I I I I I I I I I I I 1 1 1 1 II 1 1 1 1 1 1 11 1 1 II 
0 10 20 30 40 so 60 70 80 90 100 110 120 130140 150 

DISTANCE TO CUMB - NAUTICAL MILES 
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ASSOCIATED CONDITIONS: 

AVERAGE CRUISE WEIGHT • 
TEMPERATURE 

( 

• 6125 LBS 
• STANDARD DAY (ISA) 

30.000 

25.000 

Iii 20.000 
~ 

w 
0 

~ 
..J 

15.000 
c( 

w 
a: 
:::> 
~ 
w 
a: 10.000 Q. 

SL 

120 140 

CRUISE SPEEDS 

~ 
E 
/Jt~ 
~ {5 ..... §; ~~ 

R~ 
(\( 

160 180 200 

TRUE AIRSPEED - KNOTS 

( 

220 

EXAMPLE: 

PRESSURE ALTITUDE 
POWER SETTING 

TRUE AIRPSEED 

240 260 

• 17,000 FT 
• 32 1N.HG 

2500 RPM 

• 209 KTS 



MAXIMUM CRUISE POWER 
MANIFOLD PRESSURE 34.0 IN. HG-PROPELLER SPEED 2750 RPM 

r 
\_.I ISA -20"C (-3EM=) STANDARD DAY (I SA) ISA + 20"C ( + WF) 

PRESS FUEL FL 
ALT IO~T PER TAS TAS IOAT 

FEET •f KTS oc KTS •c Of 

Sl 28 164.4 190 18 185 38 100 122.9 

2000 21 164.4 194 14 190 34 93 122.9 

4000 16 164.4 193 198 11 194 30 86 122.9 

6000 9 164.4 192 203 7 199 27 81 122.9 

8000 164.4 191 207 3 203 23 73 122.9 

10000 -6 164.4 189 212 -1 30 143.0 178 208 19 66 122.9 

12000 ·11 164.4 188 217 ·5 23 143.0 1n 213 15 59 122.9 

14000 ·18 164.4 186 222 -8 18 143.0 175 217 11 52 122.9 

16000 -26 163.5 184 226 ·12 10 142.3 173 222 8 46 122.3 

18000 -33 162.6 182 230 -16 3 141.5 171 226 4 39 121 .6 

20000 -40 -40 161 .7 180 235 -20 -4 140.7 169 231 0 32 121 .0 

22000 -43 -45 158.1 1n 238 ·24 -11 137.6 166 234 -4 25 118.3 

-47 -53 173 242 ·27 -17 -8 18 115.6 

NOTES: 1. Extend cowl flaps as required to malntaln cylinder head temperature at 24s•c or less. 
2. Cowl flaps full open reduce true airspeed by approximately 1 0 knots. 
3. Cruise speeds are presented at an average weight of 6125 lbs. 
4. Shaded area represents operation with full throttle. 
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RECOMMENDED CRUISE POWER 
MANIFOLD PRESSURE 32.0 IN. HG-PROPELLER SPEED 2750 RPM 

-

ISA -200C (·36"F) STANDARD DAY (ISA) ISA + 20"C ( + 36"F) 

PRESS FUEL FL. FUEL FL. FUEL FL. 
ALT lOA~ PER ENG. lAS TAS IOAT PER ENG lAS TAS IOAT PER E.NG. lAS TAS 

FEET •c Of LSSIHR KTS KTS "C Of 
1 

LBSIHR KTS KTS "C Of LBSIHR KTS KTS 

SL ·2 28 151.2 190 185 18 64 131 .8 179 180 38 100 113.2 168 175 

2000 -6 21 151.2 189 188 14 57 131.8 178 184 34 93 113.2 167 179 

4000 -10 14 151 .2 187 192 10 50 131 .8 177 189 30 86 113.2 166 183 

6000 · 13 9 151 .2 186 197 7 45 131.8 176 193 26 79 113.2 164 187 

8000 · 17 1 151.2 185 202 3 37 131 .8 175 198 23 73 113.2 163 191 

10000 ·21 -6 151.2 184 206 ·1 30 131 .8 173 202 19 66 113.2 162 196 

12000 -25 -13 151.2 183 211 ·5 23 131 .8 172 207 15 59 113.2 160 200 

14000 ·28 ·18 151 .2 181 216 ·9 16 131.8 170 21 1 11 52 113.2 159 205 

16000 ·32 ·26 151 .2 179 220 ·12 10 131.8 169 216 7 45 113.2 157 209 

18000 ·36 ·33 151 .2 178 225 -16 3 131.8 167 221 4 39 113.2 155 214 

20000 -40 -40 151 .2 176 230 ·20 ·4 131.8 165 225 0 32 113.2 154 218 

22000 -44 -47 147.6 173 233 ·24 ·11 128.8 162 228 -4 25 110.7 150 221 

24000 -47 -53 143.9 169 237 ·28 ·18 125.8 158 232 -8 18 108.3 147 223 

26000 ·51 ·60 138.1 165 239 ·31 -24 120.8 154 233 ·12 10 104.4 142 224 

<~·-... ~-·i:_i' ~···•?.'" ···- ... r~·- ( f ~l -~ . ,,,.-' . rr··'-' ,. .., . . .. l I I I ; i\•Y(~ ~~\.;~ .. ~.:;t¥,r.r\ f·:'t~~ :. ,! r·'\ ;_\ r·f:.,. ·~ )'1<)'_( !·. ~ ·~; i I~ ~~~:•)• /'J<T;': '~1:. :; ,I '11:i:J.~ . : •t-:!i ·'./J, : 
'• '"'~~ t • • ' 1 .1 ~· "'..- • • ' t • - • "I~ 1 , J ,:"I to. \.. • lo. • ' •• • ''j •"' • ' ' l·• J I ' " .. :~--~··t' ,. -~·.,'· ,':'-:·· ·' '· . r·.· .. :--·· .. ~~ ~~·· r· .. , •' 'II . I~ ~- I· l' . \ 

-~r~;~;;~A: .. t~ifill~(;~~·d·:f, w~ -~-~~--: ~~~ ~~l~·:~~f ~t-fi~~-~~·j 

NOTES: 1. Extend cowl flaps as required to maintain cylinder head temperature at 246°C or less. 
2. Cowl flaps full open reduce true airspeed by approximately 10 knots. 
3. Cruise speeds are presented at an average weight of 6125 lbs. 
4. Shaded area represents operation with full throttle. 
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RECOMMENDED CRUISE POWER 
MANIFOLD PRESSURE 32.0 IN. HG-PROPELLER SPEED 2500 RPM 

ISA ·20"'C (-3rf) ST ANDARO DAY (ISA) ISA + 20"'C ( + 3rF) 

PRESS FUEL FL FUEL FL FUEL FL 
ALT IOAT PER ENG. lAS ~AS IOAT PER ENG. lAS ~AS IOAT PER EHG. lAS TAS 

FEET -c -.: lBSIHR KTS ~ -c -.= LSSIHR KTS ~ -c -.:: l.BSI'HR KTS KTS 

SL ·2 28 138.1 186 181 18 64 120.8 175 176 38 100 104.4 164 171 

2000 -6 21 138.1 185 184 14 57 120.8 174 180 34 93 104.4 163 175 

4000 -10 14 137.5 183 188 10 50 120.2 172 184 30 86 103.9 161 178 

6000 -14 7 136.3 181 191 6 43 119.1 170 187 26 79 103.1 159 181 

8000 ·17 1 135.7 179 195 3 37 118.6 169 191 22 72 102.6 158 185 

10000 -21 -6 135.7 178 199 -1 30 118.6 167 195 19 66 102.6 156 189 

12000 -25 · 13 135.1 176 203 ·5 23 118.0 166 199 15 59 102.2 154 193 

14000 ·29 ·20 135. 1 174 208 -9 16 118.0 164 203 11 52 102.2 152 197 

16000 -33 ·27 134.4 172 212 ·13 9 117.5 162 207 7 45 101.8 150 200 

18000 ~ -33 1338 170 216 · 17 I 116.9 160 211 3 37 101.3 148 204 

20000 -40 -"'0 133.2 168 220 ·20 .... 116.4 157 215 -1 30 100.9 146 208 

22000 -44 -47 132.0 166 224 ·25 ·11 115.3 155 219 -4 25 100.0 143 211 

24000 -48 ·54 130.7 163 228 ·28 -18 t 14.2 152 223 -8 18 99.2 140 214 

26000 ·52 -62 128.9 160 232 -32 ·26 112.5 149 226 ·12 10 97.9 137 217 

NOTES· 1 Extend cowl flaps as required to maintain cylinder head temperature at 2~ or less. 
2. Cowl flaps ton open reduce true airspeed by approximately 1 0 knots 
3. Cruise s peeds ate presented at an average weight ol6125 lbs 
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RECOMMENDED CRUISE POWER 
MANIFOLD PRESSURE 30.0 IN. HG-PROPELLER SPEED 2500 RPM 

ISA -2VC (-36"f) STANDARD DAY (ISA) ISA + 2CrC ( + 36"F) 

PRESS FUEL FL FUEL FL FUEL FL 
ALT IOAT ~RENG. lAS lrAS IOAT PER ENG. lAS I.-AS IOAT IPER ENG. lAS TAS 

FEET -c -.= LBSIHR ~ ~ -c -.= LBSIHR Krs ~ -c -.= LBSIHR KTS KTS 

SL -2 28 125.8 180 175 18 64 110.0 169 170 38 100 95.9 158 165 

2000 -6 21 125.8 179 178 14 57 110.0 168 174 34 93 95.9 157 168 

4000 -10 14 125.8 1n 182 10 50 110.0 167 178 30 86 95.9 156 172 

6000 -14 7 125.2 176 186 6 43 109.5 165 182 26 79 95.6 154 176 

8000 ·18 0 125.2 174 190 2 36 109.5 164 186 22 72 95.6 153 179 

10000 -21 -6 124.6 173 194 ·2 28 109.0 162 189 18 64 95.3 151 183 

12000 ·25 -13 123.4 171 197 -5 23 108.0 160 193 14 57 94.6 149 186 

14000 -29 -20 123.4 169 201 -9 16 108.0 159 197 11 52 94.6 147 190 

16000 -33 ·27 123.2 167 206 -13 9 107.9 157 201 7 45 94.4 145 193 

18000 -37 -35 122.9 165 210 -17 1 107.7 155 205 3 37 94.3 143 197 

20000 ·40 -40 122.7 163 214 -21 -6 107.6 153 209 -1 30 94.2 141 201 

22000 -44 -47 121 .5 161 218 -24 -11 106.6 150 212 ·5 23 93.5 138 204 

24000 -48 -54 120.3 158 222 -28 -18 105.6 147 216 ·9 16 92.8 135 206 

26000 ·52 ·62 119.1 156 225 -32 -26 104.6 145 219 -12 10 92.1 132 209 

NOTES t Extend cowl flaps as required to maintain cylinder head temperature at 246"C or less. 
2. Cowl flaps full open reduce true airspeed by approximately 1 0 knots. 
3. CruiSe speeds are presented at an average weight of 6125 lbs. 
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ECONOMY CRUISE POWER 
MANIFOLD PRESSURE 24.0 IN. HG-PROPEllER SPEED 2400 RPM 

ISA -20°C (-36°F} STANDARD DAY (ISA) ISA + 20°C ( + 36°F) 

PRESS FUEL FL. FUEL FL. FUEL FL. 
ALT IOAT PER ENG. lAS TAS IOAT PER ENG. lAS TAS IOAT PER ENG. lAS TAS 

FEET oc Of LBS/HR KTS KTS oc Of LBS/HR KTS KTS oc Of LBS/HR KTS KTS I 
SL -3 27 87.5 154 149 17 63 83.5 143 144 37 99 80.5 131 137 

2000 -7 19 87.5 153 153 13 55 83.5 142 148 33 . 91 80.5 130 140 

4000 -11 12 87.5 151 156 9 48 83.5 141 151 29 84 80.5 129 143 

6000 -15 5 87.5 150 159 5 41 83.5 140 154 25 n 80.5 127 146 

8000 -18 0 87.5 149 163 1 34 83.5 138 157 21 70 80.5 126 148 

10000 -22 -8 87.5 148 166 ·2 28 83.5 137 160 17 .·63 80.5 124 151 

12000 -26 -15 87.5 146 169 -6 21 83.5 135 163 13 55 80.5 122 153· 

14000 -30 -22 87.5 144 173 -10 14 83.5 133 166 10 50 80.5 120 156 

16000 -34 -29 87.5 143 176 -14 7 83.5 131 169 6 43 80.5 118 iss 

18000 -38 -36 87.5 141 180 -18 0 83.5 129 172 2 36 80.5 115 160 

20000 -42 ·44 87.5 139 183 ·22 ·8 83.5 127 175 -2 28 80.5 112 161 

22000 ·45 -49 87.5 137 187 ·26 -15 83.5 125 178 -6 21 80.5 108 161 

24000 ·49 -56 87.5 135 190 -30 -22 83.5 122 180 -10 14 80.5 104 160 

26000 -53 -63 87.5 133 194 ·33 -27 83.5 120 182 -14 7 80.5 98 156 . 

NOTES: 1. Extend cowl flaps as required to maintain cylinder head temperature at 246°C or less. 
2. Cowl flaps full open reduce true airspeed by approximately 1 0 knots. 
3. Cruise speeds are presented at an average weight of 6125 lbs. 
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RANGE PROF ILE-232 GALLONS 

ASSOCIATED CONDITIONS 

WEIGHT • 
FUEl 
FUEL DENSITY • 
INITIAL FUEL LOADING 
COWL FLAPS 
FUEL FLOW . 

30.000 

25.000 

tu 20.000 

~ 

w 
0 

~ 
5 15.000 
<: 
w 
a: 
:::l 

~ 
w 
a: 
IL 10,000 

5000 

SL 

• 6819 LBS BEFORE ENGINE START 
• AVIoi\TlON GASOliNE 

6.0 LBSIGAl 
• 232 US GAL (1392 L8S) 
• CLOSED 
• SET PER POWER SETTING TABLES 

~~ 

~~~ 
~~f:J\ 

'<£>~~~ 

194 

700 750 800 

( 

STA NDARD DAY (ISA) 

NOTE· 
RANGE INCLUDES START, TAXI, CLIMB AND DESCENT WITH 
45 MINUTES RESERVE FUEl AT ECONOMY CRUISE (2412400) 

237 

231 225 

222 216 207 

213 207 199 

ne> (\~ ~ &'#i & * ~ IS 

203 198 191 186 

169 184 178 

850 900 950 1000 1050 
RANGE - NAUTICAL MILES (ZERO WIND) 

EXAMPLE. 

PRESSURE ALTIT\JDE 
POWER SETTING 

RANGE • 

TRUE AIRSPEED - KNOTS 

228 

237 235 

226 219 182 

232 223 216 180 

215 209 175 

201 169 

193 163 

#-
·~ ~ 

157 

151 

~ 

144 I 
1100 1150 1200 1250 

17,000 FT 
321N.HG 
2500RPM 

1043NM 



0 c 
~ 
10 

to 
en 
0 
(f) 
c 
"0 
"0 
;;-
3 
<11 
:I .... 
2!.. 
0 
"0 
<11 ... 
t» .... a· 
:I 
2!.. 
0 
Cl ... 
t» 

":" .... ...., 

( 

ASSOCIATED CONDITIONS: 

WEIGHT . 
FUEL 
FUEL DENSITY 
INITIAL FUEL LOADING 
COWL FLAPS . 
FUEL FLOW . 

. 6819 LBS BEFORE ENGINE START 
. AVIATION GASOLINE 
• 60 LBSIGAL 
. 202 U.S. GAL (1212 LBS) 
. CLOSED 
. SET PER POWER SETIING TABLES 

30.000 

25,000 

ti:i 20,000 
UJ 
u. 

UJ 
0 
:::> ~0 ... 

15.000 i= l ..J 
<( 
w 

~ a: 
:::l r1 C/) q_~~ ffl a: 10,000 Q. 

5000 
194 189 

SL 

650 700 

( 

RANGE PROFILE-202 GALLONS 
STANDARD DAY {ISA ) 

NOTE: 
RANGE INCLUDES STAAT. TAXI. CLIMB. AND DESCENT WITH 
45 MINUTES RESERVE FUEL AT ECONOMY CRUISE (24(2400) 

EXAMPLE: 

PRESSURE ALTITUDE 
POWER SETTING 

RANGE 

TRUE AIRSPEED - KNOTS 

228 

237 235 

226 219 182 

237 232 223 216 180 

231 225 215 209 175 

222 216 207 201 169 

207 199 193 163 

~ ~ 
~ ..., 

'V 
191 186 157 

184 178 151 

144 

750 800 850 900 950 1000 1050 

RANGE - NAUTICAL MILES (ZERO WIND) 

( ~ 

. 17,000'FT 

. 32 IN.HG {2500 RPM) 

• 885 NM 

co 
"f 

~ 
j 

1100 
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ASSOCIATED CONDITIONS• 

WEIGHT , 
FUEL 
FUEL DENSITY 
INITlAL FUEL LOADING 
COWL FlAPS . 
FUEL FLOW • 

( 

RANGE PROFILE-142 GALLONS 

6819 LBS BEFORE ENGINE STAAT 
AVIATION GASOUNE 
60 LBS/GAL 
142 US GAL (852 L8S) 
CLOSED 
SET PER POWER SETTING TABLES 

25.000 

tii w u. 

20,000 

I 
w 
a 
:::1 
1-
~ 
-' 

IS.OOO 

< 
w a: 
:::1 
Ul 
Cll w 
a: 
~ 

10,000 

5000 

SL 

300 

STA NDARD DAY (ISA ) 

NOTE· 
RANGE INCLUDES START, TAXI, CLIMB AND DESCENT WITH 
45 MINUTES RESERVE FUEL AT ECONOMY CRUISE {2412400) 

EXAMPLE: 

PRESSURE AL TlTUOE 
POWER SETTING 

RANGE 

TRUE AIRSPEED - KNOTS 

228 

237 

231 

222 216 

~ 
z~ 

s~ 213 
Cll-

~ 
0 

a:Cl "' ,.. 
w:t 

~ ~2 ~ a 
203 ll. 

199 193 163 

157 

189 178 151 

400 450 500 550 600 650 

RANGE - NAUTlCAL MILES (ZERO WINO) 

t 7,000 FT 
321N.HG 
2SOO RPM 

S6SNM 

( 
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ASSOCIATED CONDITIONS· 

WEIGHT 
FUEL 
FUEL DENSITY 
INITIAL FUEL LOADING 
COWL FLAPS 
FUEL FLOW 

25,000 

tu 20.000 

~ 

w 
0 

~ 15,000 
<( 

w 
a: 
::l 

~ g: 10.000 

s.ooo 

SL 

ENDURANCE PROFILE- 232 GALLONS 

6819 LBS BEFORE ENGINE START 
AVIATION GASOLINE 
60 LBS/GAL 
232 U.S GAL (1392 LBS) 
CLOSED 
SET Pffi POWER SETnNG TABLES 

NOTE 

STANDARD DAY (ISA) 

ENDURANCE INCLUDES STAAT, TAXI, CLIMB AND DESCENT WITH 
45 MINUTES RESERVE FUEL AT ECONOMY CRUISE (2412400) 

I I 

231 

222 

C!l z 
213 

~~ g 
(/)a. .... I a: a: ~ w- <; 
~C!l 

~~ 203 

194 

185 
I 

30 35 40 

TRUE AIRSPEED - KNOTS 

228 

226 219 

237 232 223 216 

225 -21& - 209 

216 207 201 

h-T-207 rft99 193 

~~ ~~ ~ I 
198 191 186 

189 184 178 

180 176 170 
I I I I I 

4 ,5 so 5.S 

ENDURANCE - HOURS 

6.0 6.5 

EXAMPLE: 

PRESSURE AL TlTUDE 
POWER SETTING 

ENDURANCE 

182 

180 

175 

169 

163 

157 

151 

144 

I I 
7.0 7.5 

.. 
j 

8.0 

( ~ 

. 17.000 FT 
• 321N HG 

2&00 RPM 

• 5.06 HRS 
(S HAS 3 MIN) 
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ENDURANCE PROFILE-202 GALLONS 

ASSOCIATED CONDITIONS: 

WEIGHT , 
FUEL 
FUEL DENSITY , 
INITIAL FUEL LOADING 
COWL FLAPS . 
FUEL FLOW . 

6819 LBS BEFOFlE ENGINE START 
AVIATION GASOLINE 

• 6.0 LBSIGAL 
. 202 U.S. GAL (1212 L8S} 
• CLOSED 
. SET PER POWER SETIJNG TABLES 

NOTE: 

STANDARD DAY (ISA ) 

EXAMPLE: 

PRESSURE ALTITUDE 
POWER SETIING 

ENDURANCE 

ENDURANCE INCLUDES START, TAXI. CLIMB AND DESCENT WITH 
45 MINUTES RESERVE FUEL AT ECONOMY CRUISE (2412400) 

TRUE AIRSPEED -KNOTS 

30,000 228 

237 

226 219 182 
25.000 

237 232 223 216 180 

1-w 20.000 231 225 215 209 175 
w 
u. 
I 
w 
0 
~ C) 168 
1- z::a 5 15,000 8 S& ~ 

.. 
£t 

\U (1) - ... 
a: a:C> N 

:::> w:r: 199 163 Ill ;::Z 
Ill 
w 0 
a: 10.000 

Q. 

ll. 

203 198 191 186 157 

5000 
194 189 184 178 151 

SL 
176 170 144 

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 

ENDURANCE - HOURS 

( ( 

co 
'r 

~ s 
Ill 

6.5 7.0 

. 17,000 FT 

. 321N.HG 
2500 RPM 

. 4.3 HRS 
(4 HAS 18 MIN) 
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ASSOCIATED CONDmONS. 

WEIGHT • 
FUEL • • 
FUEL DENSITY 
INITIAL FUEL LOADING 
COWL FLAPS . 
FUEL FLOW • 

( \ 

ENDURANCE PROFILE-142 GALLONS 

, 6819 LSS BEFORE ENGINE START 
. AVtAnON GASOLINE 
. 6.0 LBS/GAI. 
• 142 U.S GAL (852 LSS) 
. CLOSED 
• SET PER POWER SETIING TABLES 

NOTE· 

STANDARD DA Y {I SA ) 
EXAMPLE; 

PRESSURE AI. TITUOE 
POWER SETilNG 

ENDURANCE 

ENDURANCE INCLUDES START, TAXI, CUMB AND OESCENT WITH 
45 MINUTES RESERVE FUEL AT ECONOMY CRUISE (2412400) 

TRUE AIRSPEED - KNOTS 
30.000 228 

237 235 

226 219 
25,000 

237 232 223 216 80 

lij 20.000 231 225 2 5 204 175 
w ... 
I 
w 
0 
:J 222 216 207 201 169 ..... 
l= 15.000 
~ 

< 
w 

C) a: 
:J z 
gj ~~ 

193 63 

w 8 a: 10.000 
(/)a. 

11. a:~ ... 
Cl! 

C) ~ 
0:;: 186 157 
11.~ 

5000 
194 189 184 178 5 ... 

'! 

SL 185 180 176 170 44 I 
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

ENDURANCE - HOURS 

( 

• 17,000 FT 
• 321N HG 

2500 RPM 

. 2.nHRS 
(2 HRS 46 MIN) 
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ASSOCIATED CONDITIONS· 

MANIFOLD PRESSURE . 
PROPELLER SPEED • 
FUEL FLOW PER ENGINE , , 
APPLICABLE FOR ALL TEMPERATURES AND ALTITUDES 

~ 
:::1 
0 
:I: 
I 

3 

w 
~ 2 
t= 
C) 
z 
9 
0 
:I: 

0 

0 

0 10 

100 

20 

HOLDING TIME 

• 24lN HG 
• 2400 RPM 
• 14 GAUHR 

200 300 400 500 600 700 

FUEL REOUJRED - POUNDS 

30 ~ so 00 70 ~ 90 100 110 120 

FUEL REQUIRED - GALLONS 

( , 
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ASSOCIA TEO CONDITIONS 

POWER 

FLAPS , 
LANDING GEAR 

• 30 IN.HG AND 2500 RPM 
OR AS REQUIRED FOR 
1000 FT/MIN 

, UP (O'l 
, UP 

25.000 

t 20.000 

w 
0 
:J 
1-

5 15,000 <( 

uJ 
a: 
:J 
Ol 
til w 
a: 
D.. 

10.000 

5000 

SL 

0 

0 

0 

5! 

10 

10 20 

( ' 

DESCENT 
DESCENT SPEED l BO KNOTS 

10 15 t 20 

TIME TO DESCEND - MINUTES 

~ 
20 30 ~0 50 60 70 

FUEL TO DESCEND - POUNDS 

30 40 50 60 70 80 
DISTANCE TO DESCEND - NAUTICAL MILES 

25 

90 

80 

EXAMPLE 

INITIAl ALTITUDE 
FINAl AL TITUOE 

TIME TO DESCEND 
FUEL TO DESCEND , 
OIST ANCE TO DESCEND 

.. 
I 

30 

90 100 

100 flO 

, 17,000 FT 
• 5650 FT 

, 17 · 5.6 • 1 1 .~ MIN 
, 50· 16 • 34.0 LBS 
, 59· 19 • 40 NM 
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DIMENSIONAL D-ATA 

l-----ll7 .8 "--- -+---71.2" 
REFERE N CE LEMAC MAC 
DATU M 
F.S. 0.0 MOLD LI NE 

MAI N SPAR----+- --1 
F.S. 138.0 

1-----+-110.4"--' 
~---FRONT JACK 

POINT F.S. 87 .95 

REAR J ACK PO INT 
MOLD LIN E REAR 
SPAR F.S. 173.5 

WEIGHING INST RUCTIONS 

A6()607·2 

Periodic weighing of the Duke B60 may be necessary to keep the Basic Empty Weight current. Frequency 
of weighing is to be determined by the operator. All changes to the airplane affecting weight and balance 
are the responsibility of the airplane operator. 

8-2 

1. Airplane may be weighed on wheels or jack points. Jack point locations are on the forward fuselage 
station 87.95 and on the wing center section rear spar fuselage station 173.5. Wheel reaction locations 
must be measured as described in Paragraph 6, below. 

2. Fuel should be drained preparatory to weighing. Tanks are drained from the regular drain ports with 
the airplane in static ground attitude. When tanks are drained, 11 pounds.of undrainable fuel remains in 
the airplane at an arm of 135 inches. The remainder of the unusable fuel to be added to a drained 
system is 19 pounds at fuselage station 133.4. When the airplane is weighed with full fuel, the fuel 
specific weight (pounds/gallons) should be determined by using a hydrometer. Full usable fuel of 202 
gallons has a center of gravity at fuselage station 139.0.Full usable fue l of 232 gallons has a center of 
gravity at fuselage station 139.7. 

3. Engine oil must be at the full level in each tank. Total engine oil aboard when tanks are full is 49 
pounds at an arm of 88.0 inches. 

4. Installed equipment is checked against the airplane equipment list or superseding forms. All equipment 
must be in its proper place during weighing. 

5. Airplane is placed on scales in a level attitude. Leveling screws are located on the fuselage entrance door 
frame. Leveling is accomplished with a plumb bob. Jack pad leveling may require the nose gear shock 
to be secured in the static position to prevent its extension. Wheel weighings can be leveled by varying 
the amounts of air in shocks and tires. 

6. Measurement of the reaction locations for a wheel weighing is made using the nose jacking point fo r a 
reference. Using a steel measuring tape, measurements are taken from the reference (a plumb bob hung 
from the center of the nose jacking point) to the axle center line of the nose gear and then from the 
nose gear axle center line to the main wheel axle center line. The main wheel axle center line is best 
located by stretching a string across from one main wheel to the other. All measurements are to be 
taken in a plane level with the floor and parallel to the fuselage center line. The locations of the wheel 
reactions will be approximately at an arm of 152 inches for main wheels and 42 inches for the nose 
wheel. 

1 7. The basic empty weight and corresponding moment is determined from the scale readings. Items weighed 
which are not part of the empty airplane are subtracted, e .g., usable fuel Unusable fuel and engine oil are 
!added if not already in the airplane. 

8. Weighing should always be performed in an enclosed area which is free of air currents. The scales used 
should be properly calibrated and certified. 
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DUKE B.60 

BASIC .EMPlY. WEIGHT AND BALANCE 

DATE: 

STRUT POSITION 
EXTENDED 
COMPRESSED 

NOSE 
40.3 
41.9 

MAIN 
151.0 
152.0 

SERIAL NO: 

REGISTRATION NO: 

PREPARED BY: 

JACK POINT LOCATION 
FORWARD 87.95 
AFT 173.5 

REACTION 
WHEEL- JACK POINTS 

SCALE 
READING TARE NET WEIGHT ARM MOMENT 

' 

LEFT MAIN 

RIGHT MAIN 

SUB TOTAL 

NOSE 

TOTAL (AS WEIGHED) 

SPACE BELOW PROVIDED FOR ADDITIONS AND SUBTRACTIONS TO AS WEIGHED CONDITION 

. 

EMPTY WEIGHT 

ENGINE OIL 49 88 4312 

UNUSABLE FUEL 30 134 4020 

BASIC EMPTY WEIGHT 
-
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DUKE B60 

WEIGHT AND BALANCE LOADING FORM 

I sERIAL NO: I REGISTRATION NO: lDATE: 

PAYLOAD COMPUTATIONS ITEM WEIGHT MOM/100 

ITEM BASIC EMPTY COND. 

PASSENGER (OR CARGO) WEIGHT MOM/ 100 PILOT 

NO. LOCATION (ROW. F.S., ETC) PI LOT'S BAGGAGE 
TOTAL PAYLOAD 

SUB TOTAL 
FUEL LOAD ING 

SUB TOTAL 
RAMP CONDIT ION 
'LESS FUEL FOR START 
TAXI, AND TAKEOFF 
SUBTOTAL 

BAGGAGE TAKE-OFF CONDITION 

LESS FUEL TO 
CABINET CONTENTS 

DESTINATION 
TOTAL PAYLOAD LAND ING CONDITION 

I • Fuel fo r start, taxi and takeoff is normally 19 lbs at an average moment/100 of 26. 

LOADING INSTRUCTIONS 

It is the responsibility of the airplane operator to insure that the airplane is properly loaded. At the time of delivery, Beech 
Aircraft Corporation provides the necessary weight and balance data to compute individual loadings. All subsequent changes 
in airplane weight and balance are the responsibility of the airplane owner and/or operator. 

I The basic empty weight and moment of the airplane at the time of delivery are shown on the Basic Empty Weight and Balance 
form. Useful load items which may be loaded into the airplane are shown on the Useful Load Weights and Moments tables. 

I The minimum and maximum moments approved by the FAA are shown on the Moment limits vs Weight Graph. These 
moments correspond to the forward and aft center of gravity flight limits (landing gear down) for a particular weight. All 
moments are divided by 100 to simplify computations. 

COMPUTING PROCEDURE 

1. Record the Basic Empty Weight and Moment from the Basic Empty Weight and Balance form (or from the latest 
superseding form) under the Basic Empty Condition block. The moment must be divided by 100 to correspond to Useful 
l oad Weights and Moments tables. 
2. Record the weight and corresponding moment from the appropriate table of each of the useful load items (except fuel) 
to be carried in the airplane. 
3. Total the weight column and moment column. The SUB TOTAL is the Zero Fuel Condition. 
4. Determine the weight and corresponding moment tor the fu el loading to be used. This fuel loading should include fuel 
for the flight (with required reserves), plus that required for start, taxi, and takeoff. Add the Fuel loading to Zero Fuel 
Condition to obtain the SUB TOTAL RAMP CONDITION. 
5. Subtract the fuel to be used for start, taxi, and takeoff to arrive at the SUB TOTAL TAKE-OFF COND ITION. 
6 . Subtract the weight and moment of the FUEL TO DESTINATION from the take-off weight and moment. (Determine 
the weight and moment of this fuel by subtracting the amount on board at landing from the amount on board at takeoff.) 
The SUB TOTAL Condition No. 3 and No.5 as well as LANDING CONDITION moment must be within the minimum and 
maximum moments shown on the Moment Umits vs Weight Graph for that weight. If the total moment is less than the 
minimum moment allowed. useful load items must be shifted aft , or forward load items reduced. If the total moment is 
greater than the maximum moment allowed, useful load items must be shifted forward, or aft load items reduced. If the 
quantity or location of load items is changed, the calc~lations must be revised and the moments rechecked . 
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WEIGHT 

20 
40 
60 
70 
80 

100 
120 
135 
140 
160 
180 
200 
220 
240 
260 
280 
300 
315 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 

A6 

DUKE B60 

USEFUL LOAD WEIGHTS AND MOMENTS 

OCCUPANTS 

PILOT OR 5TH & 6TH 5TH & 6TH 
WEIGHT COPILOT CENTER SEATS SEArs• SEAr• 

ARM 141 ARM 178 ARM 218 ARM 222 
MOMENT/100 

100 141 178 
110 155 196 
120 169 214 
130 183 231 
140 197 249 
150 212 267 
160 226 285 
170 240 303 
180 254 320 
190 268 338 
200 282 356 

'Serials P-247 thru P-519, Except P-511 
··Serials P-511, P-520 and After 

~BAGGAGE 

4-PLACE 6-PLACE 
NOSE SEATING SEATING 
COMP AFT CABIN AFT CABIN 

218 222 
240 244 
262 266 
283 289 
305 311 
327 333 
349 . 355 
371 377 
392 400 
414 422 
436 444 

·-· 
USABLE FUEL 

142 
GAL. 

' 

202 232 
GAL GAL. 

ARM75 ARM 230 ARM236 GALLONS WEIGHT MOMENT/100 
MOMENT/100 

15 46 47 
30 92 94 
45 138 142 
53 161 165 
60 184 
?5 230 
90 276 

101 311 
105 322 
120' 368 
135 414 
150 460 
165 506 
180 552 
195 598 
210 644 
225 690 
236 725 
240 
255 
270 
285 
300 
315 
330 
345 

10 60 78 78. 78 
20 120 158 158 158 
30 180 239 239 239 
40 240 321 321 321 
50 300 403 403 403 
60 360 485 485 485 
70 420 568 568 568 
80 480 652 652 652 
90 540 735 735 735 

100 600 819 819 819 
110 660 903 903 903 
120 720 987 987 987 
130 780 1073 1072 1072 
140 840 1158 1157 1157 
142 852 1175 --- ---
150 900 1243 1243 
160 960 1328 1328 
170 1020 1413 1413 
180 1080 1499 1499 
190 1140 1584 1584 
200 1200 1668 1668 
202 1212 1685 ---
210 1260 1754 
220 1320 1841 
230 1380 1927 
232 1392 1945 

360 
375 
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~eechcraft. 
DUKE 860 

MOMENT LIMITS vs WEIGHT 

6800 

6600 

6400 

6200 

6000 

5800 

5600 

5400 

5200 

5000 

4800 

4600 

4400 

4200 

4000 
120 122 124 126 128 130 132 134 136 138 140 142 

CENTER OF GRAVITY - rNCHES AFT OF DATUM 

ENVELOPE BASED ON THE FOLLOWING WElGllT AND 
CENTER OF ORA VlTY LIMIT DATA (LANDING GEAR DOWN) 

WEIG~T CONDITION FORWARD C. G . LIMIT AFT C. G LIMIT 

6775 LB. MAXIMUM TAKE OFF 
6'775 LB. LANDiNG 
5100 LB. OR LESS 

134 .6 
134.6 
128.0 

139 2 
139 2 
139 2 

NOTE : SEE LIMITATIONS SECTION FOR LANDING WEIGHT RESTRJC1'JONS 
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AIRFRAME 

Cabin Appointments . . . . . . 
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Nose Baggage Compartment 
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Pilot and Static System 
Heated Pitot 
StaticAir ..... . 
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Instrument Pressure System 
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Lighting ..... 

Interior lighting . . . 
Exterior Lighting 

Environmental System . 
Pressurization 

Description . . . . 
Controfs 
Manual Cabin Altitude Controller (P-247 through P-307) 
Motorized Cabin Altitude Controller (P-247through P-307) 
Cabin Altitude Controller (P-308 and after) 

Cabin Altitude Warning System 
Differential Pressure . . 
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Vent Blower . . . . . 
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Envrironmental Schematic 
Cooling Mode 
Ventilation Mode 

Oxygen System . 
Description . 

Ice Protection 
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GENERAL SPECIFICATIONS 

WEIGHTS 

Maxbnum take-off and landing 
Maximum ramp weight 

WING AREA AND LOADING 

Wing Area 
Wing Loading at 6775 lbs 
Power Loading at 6775 lbs 

DIMENSIONS 

Wing Span 
length 
Height to top of fm 

CABIN DIMENSIONS 

Length 
Height 
Width 
Enlrance Door 

FUEL 

6775 lbs 
68 19 lbs 

212.9 sq ft 
31 .8 lbs/sq ft 

8.9llbs/ltp 

39 ft4 in . 
33 ft 10 in . 

l 2 ft4in . 

142 in . 
52 in . 
50 in. 

47-1/2 in. x 26- J/2 in . 

100/ 130 (Green) Aviation Gasoline. If not avnllable 11 5/145 (Purple) Aviation Gasoline. 

Standard System 
Optional System 
Optional System 

OIL 

Oil capacity per engine 

147 Gallons Cnpocity 
207 Gallons Capacity 
237 Gallons Capacity 

Duke 860 Supplemental Operational Data 

142 Gallons Usable 
202 Gallons Usable 
232 Gallons Usable 

13 qts 
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SYSTEMS 

PROPUL.SION SYSTEM 

ENGINES 

The BEECHCRAFT Duke h equipped with LycomJng 
TI0-54 I -EJ A4 and/or TI0-54 I -El C4 engines. They are 
rated at 380 horsepower at 2900 rpm and 41 ..5 in. Hg, and 
are tUJbocharged for high performance at altitudes to 
30,000 feet. The engines drive three-bladed, 74 in. 
diameter, constant speed, full feathering, hydraulically 
controlled propeUers. 

TURBOCHARGER 

The t11rbocharger consists of two separate components: a 
compressor and a turbine connected by a common shaft. 

o ....... ~ o .. ..., E!!l--

The compressor suppUes pressurized air to the engines for 
high altitude operation, and to the cabin for pressurization. 
The compressor and its housing are located between the 
ambient air intake and the induction air manifold. The 
turbine and its housing are part of the exhaust system and 
utilize the flow of exhaust gases to drive the compressor. 

WASTE GATE AND EXHAUST BYPASS 

The waste gate actua tor, operated by engine oil pressure, 
activates a waste gate valve locn ted in the exhaust bypass. 
Oil pressure closes the waste gate and all the exhaust gas is 
routed into the turbine si..de of the turbocharger, giving 
maximum compression to induction air. When the actuator 
opens the waste gate a minimum of exhaust gas drives the 
turbocharger. The balance of the exhaust is dumped 
directly overboard. Thus, the waste gate position regulates 
the supercharger air available to the engine. 

The foJJowing steps illustrate the operation of the system: 

1. Induction air is taken in through the ali ftlter and 
ducted to the compressor. 

2. The induction air is then compressed and dueled to the 
engine. 

3. A portion of the compressed air is bled off for cabin 
pressuriza.tion. 

4. As the waste gate opens, some of the exhaust gases are 
routed around the turbine, through the exhaust bypass and 
overboard. 

5. When the waste gate is closed, all of the exhaust gases 
pass through and drive the turbine, which, in turn, drives 
the compressor. 

6. The exhaust gases are dumped overboard. 

VARIABLE ABSOLUTE PRESSURE 
CONTROLLER 

The control center of the turbocharger system is the 
variable absolute pressure controJier. This device slmplifies 
turbocharglng to one control · the throttle. Once the pilot 
has set the desired manifold pressure, virtuaJ1y no throttle 
adjustment is required with changes in altitude . The 
controUer senses manifold pressure requirements for various 
altitudes and regulates the oil pressure to adjust the waste 
gate. TI-tus, the turbocharger maintains only the manifold 
pressure caUed for by the throttle setting except for 
operation above the "critical al titude" or U\ol altitude 
where the waste gate reaches the fully closed position . For 
example, at 2900 rpm, the criHcal altitude is Ulllt altitude 
above which 4 I ..5 in. 1-lg manifold pressure cannot be 
obtained at fuJI throttle. 

OPERATIONAL CHARACTERISTICS 

Aside from the absence of manifold pressure vnriation with 
altitude, there is little difference between the turbocharged 
and the unturbocharged engine when operated below the 
critical altitude. 

Above critical aiHtude, certain operational characteristics 
must be understood to fully realize the advnntoges and 
capabilities of this turbocharger engine combination. These 
are as follows: 

RPM EFFECT ON MANIFOLD PRESSURE 

Above the critical altitude, any change in rpm will result in 
a change in manifold pressure. A decrease in rpm will 
produce an increase in manifold pressure. 
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FUEL FLOW EFFECT ON MANIFOLD PRESSURE 

Above the critical altitude, with rpm and manifold pressure 
established for cruise, leaning will cause a slight increase in 
manifold pressure. When the mixture reaches the recom­
mended fuel flow, a slight reduction in manifold pressure 
may be necessary. 

AIRSPEED EFFECT ON MANIFOLD PRESSURE 

Above the critical altitude, an increase in airspeed will result 
in a corresponding increase in manifold pressure. This is true 
because the increase in ram air pressure from an increase in 
airspeed is magnified by the compressor resulting in an in­
crease in manifold pressure. The increase in manifold pres­
sure creates a higher mass flow through the engine, causing 
higher turbine speeds and thus increasing manifold pressure. 
This characteristic may be used to best advantage by allow­
ing the aircraft to accelerate to cruise speed after leveling off 
and prior to reducing power. 

ENGINE RESPONSE AT HIGH ALTITUDE 

Large, sudden power reductions at altitude wit h rich mix­
tures can cause loss of engine power. These power reduc­
tions or increases should be made slowly with necessary 
mixture adjustments in a series of two or three steps. 

OVERBOOST CONTROL 

The engine incorporates a relief valve in the induction sys­
tem which is set to relieve the manifold pressure a t approxi­
mately 44 in. Hg. This valve will open only in the event of a 
malfu nc tion in the· variable absolute pressure control 
syste m. 

To avoid exceeding normal manifold pressure limits, par­
ticularly in cold weather, the last 1112 inches of thrott le 
travel should be applied slowly while observing manifold 
pressures. Momentary overboost to the limit of the relief 
valve (44 in. Hg) will have no detrimental effect on the 
engine, but is indicative of a malfunctioning variable abso­
lute pressure controller. If overboost is more than momen­
tary. or occurs when engine oil temperature is normal. the 
controller should be checked ·by an authorized facility. 

POWER PLANT. CONTROLS 

THROTTLE, PROPELLER AND MIXTURE 

The throttle, propeller and mixture control levers are ar­
ranged in a conventional manne r along the top of the pedes­
tal. Throttle levers are on the left, propeller lever..s in the 
center, and mixture levers on the right. An adjustable fric­
tion wheel on the upper right side of the console may be 
turned clockwise to increase friction of the levers to prevent 
creeping. 

INDUCTION AIR 

Induction air is available from two sources. filtered ram air 
or automatic alternate air. Filtered ram air enters from a 
fl ush inlet air scoop on the right side of each cowl. Should 
the fil ter become obstructed , a spring-loaded door on the 
fi rewall will open automatically and the induction system 
will operate on alternate air taken from a louvered opening 
~m the right side of the nacelle. Above critical altitude, o n 
alternate air, a drop of approximately 8 to 10 in. Hg of 
manifold pressure will be noted. Below critical altitude, no 
change of manifold pressure will be indicated. If the 
manifold pressure drops, it may be regained by advancing 
the throttles. The mixture should be readjusted after reset­
ting the power. 

COWL FLAP 

The cowl flap of each engine is controlled by separate 
switches on the lower left side panel. Each switch has three 
positions. placarded: CLOSED - OFF- OPEN . The switch 
allows the cowl fl ap to be stopped in any position so that the 
cylinder head temperature can be regulated. 

CONTROL LOCK 

If it is necessary 10 park the airplane outside for extended 
periods. install the control locks and lie down the airplane. 
Installing control locks may be done as follows: 

1. Insert the spring end o f the rudder control locking 
pin into the hole at the top of the pilot's lefl rudder pedal 
arm. 

2. Neutralize the pedals with the locking pin spring 
compressed and insert the opposite end of the locking pin 
into the right pedal arm. The rudder pedals locking pin is 
placarded RUDDER PEDALS LOCKED. . 

3. Posi t ion the throttle control lock . placarded 
THROTTLE CONTROLS STOP, forward of the throllle 
levers in the closed position and secure it to the console with 
the Dzus fa stener. 

4. The nileron control locki ng device . placnrded · 
AILERON AND ELEVATOR CONTROLS LOCKED. is 
installed by inserting the pin through a hole in a flange 
protruding from the subpanel .• and through a matching hole 
in the lower side of the control column tube. On airplanes I 
P-438 and after, the control wheel is rotated approximately 
12 degrees to the right in order to insert the pin. The flag is 
then rotated over the top of the control column tube. 

To lessen the possibility of taxi or take-off with the control 
locks installed, remove the locking components in the fol· 
lowing order: rudder , aileron/elevator and throllle. 
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ENGINE INSTRUMENTATION 

Most of the engine ins truments are located in the upper 
center of the ins trument panel above the avionics controls. 
The standard grouping is the dual manifold pressure, dual 
tachometer. a dual fuel fl ow indicato r. and a left and right 
multiple readout indicator for oil pressure , oil temperature, 
and cylinder head tempera ture . The left and right loadmeter 
with the volt meter and propeller ammeter dJrectly below are 
locnted in the center subpanel. The fuel quantity indicators 
nre located on the pilot 's subpanel and the turbine inlet 
te mpera ture tTIT ) indicotor is located on the right floating 
panel. 

ENGINE LUBRICATION 

T he engines nrc equipped with a wet sump. pres!iure type oil 
system. Eac h engine sump has a capacity of 13 quarts. T he 
oil system may be checked through access doors in the 
engine cowling. A calibrated d ip s t ick allached to the filler 
cap indicates the o il level. Due to the canted position of the 
engines. the dip sticks are calibroted for either right or left 
engines. ond are not interchangeable. 

T he oil grades listed in the Approved Oil ore genera l recom· 
mendations only . and will vary with individuAl c irc um­
stances. The dc:termining fa ctor for choosing the correct 
grade of oil is the oil inlet temperature observed during 
fli ght : however . inlet temperatures consis tently near the 
maximum allowable indicate a heavier oil is needed, 

NOT E 

The turbocharged engines nre to be opemted 
with ashlc:ss dispersant oil conforming to M 1 L­
· L-2285 t or n Lycoming approved synthet ic oil. 

PROPELLERS 

The engines are equipped "With 74 inc h Ha rt l.cll. th ree 
blnded. full fent ht: ring. constant speed , Air dome propellers. 
Ce01rifugal force from the propeller counterweigh ts. as­
sisted by air pressure and a spring in the propeller do me, 
moves the blad<.-s to high pitch. Engine oil under governor­
boosted pressure moves the blades to low pitch Pro peller 
dome air pressure settings arc listed in the Servicing Section . 

The propellers should be cycled occasionally during high 
olt11 ude flight ;1nd during cold weather operation. T his will 
help maintain wnrm oil in the propeller hubs so that the oil 
will not congeal. 

PROPELLER SYNCHRONIZER 

The propeller synchro nizer outomntically matches the left 
"sl<we· · propeller rpm to that of the right " master " propel­
lt r . To pre,•e nt the left propelle r from losing excessive rpm 

if the right propelle r is feathered while the synchronizer is 
o n, the synchronizer openttion is limited to approxima tely± 
30 rpm fro m the mamml governor setting. Norm nl governor 
operation is unchanged but the synchronizer will continu­
ously monitor propeller rp m a nd reset the governor as re~ 
qui red. 

A magnetic pickup mounted in each prope lle r governor 
transmits electric pulses to a tra nsis torized control box in­
stalled behind the pedestal. The control box converts uny 
pulse rnte diffe rences into correction commands, whic h are 
transmitted to a stepping type actuator motor mounted on 
the left e ngine compressor mounting bracket. The motor 
then trims the leJt propeller governor through a rlexible shafl 
and trimmer assembly to exactly matc h the right propeller 
rpm. The trimmer. ins talled betwee n the governor control 
arm and the control cable. screws in or out to adjust the 
governor while leaving the contro l lever sett ing constant. 

A toggle switch installed on the pedestal turns the system on. 
With the switch off, the acwator automaticAlly runs to the 
ce nter of its range of travel before s topping to assure that 
when next turned o n. the control w ill function norma lly. 

To operate the system. sy nchronize the propellers in the 
normal manner and turn the synchronizer on. The left pro­
peller rpm will automatically be ad justed to correspond with 
the right. To c hange rpm. adjust both propeller co ntrols at 
the sume time. This will keep the lef t governor se ll ing within 
the limiting range of the right pro pe ller. If the synchronizer 
is on but is unable to adjust the left propeller rpm to match 
the right, the actuator has reached the end of its t ravel. Tum 
the synchronizer switch off (allowing the actuator to run to 
the center o f its range and the left propeller to be governed 
by the propeller lever). synchro nize the propellers manually. 
and turn the synchronizer switch on. 

PROPELLER SYNCHROSCOPE 

A prope ller sync hroscope. located in the tochomcter c<lse. 
operAtes to give an mdication of synchronization of propel­
lers. If the right prope lle r is opera ting at a higher rpm than 
the le ft . the face of the synchroscope . a black and white 
cro~s pattern. spins in a c lockwise rotation. Left or coun· 
terclockwisc. ro tRtion indicates a higher rpm of the left 
pro pellc1. This ins trument aids the pilot in obtaining com· 
plete mnnunl synchronization o f propellers . 

ENGINE ICE PROTECTION 

Engine icc protection co nsis ts of electrothermal fuel vent 
heaters controlled by u switc h on the left s ide panel. and an 
nutom:~ t ic alternate air induct1on syo;tem. 

The poc;sibil ity o f induc tion system icing is reduced b y the 
non-icing characteristics of fuel injection engines a nd the 
Duke's automatic alterna te air source. The o nly possible ice 
accumulation is impact ice at the m m air scoop and filt er. 
Should the ram air scoop or filt er become clogged with ice. a 
s pring-loaded door on the firewall will open automatically. 
and the induct ion system will opera te on alternate air. When 
operating o n alte rnate air above the crit ical altitude. approxi· 
matel) 8 to tO inches of manifold pressure will be lost. 
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ANNUNCIATOR SYSTEM 

The annuncialor warning lighrs sysrem consisls of several 
sing.le channel circuils which are divided inlo fauh warning 
and indicaring channels. When a fauh warning signal is senl 
10 an annunciaror circuir , ir is used ro illuminale irs respec­
rive readour in lhe annunciator panel, locared in rhe upper 
lefl s ide panel. llluminarion of an annunciaror lighl indicates 
a fauh in ils respective system. A dimming circuil for I he 
annuncia ror light s is connecled to the navigation light 
swilch. Should an annunciaror lighl illuminate with the NA V 
light switch in the ON position, rhe dimming circuit prevents 
a disrracling glare. AJI warning lights in the annunciator 
panel can be rested for illuminnr ion by pressing I he WARN­
ING LIGHTS TEST switch on the annunciator panel above 
rhe warning lighls. 

FUEL SYSTEM 

The fuel system is a simple OFF-ON-CROSSFEED arrange­
ment . 

FUEL CEUS 

A iypical wi~g fuel sysrem in!'rnllurion tsee Fuel Sysrem 
Schemaricsl consists of an inboard lea~ing edge fuel cell. 
box secrion fue l cell. nacelle fuel cell, and on optional out­
board lcuding edge fuel cell. Optional wing tip tanks are 
available, as shown. All fuel cells in each wing plus the tip 
tnnks nrc interconnected so thnt all usnble fuel in each wing 
is nvnilable to rhe respective engine when the fuel selector 

valve is turned ON. All f uel cells are serviced through a 
single filler in the respective wing; however. the tip ranks 
have individual filler caps. 

FUEL OUANTfTY INDICA TORS 

Fuel quantity is measured by flonr rype trnosmiller units 
which transmit th·e common level indicat ion to a single indi­
cator for each respeclive wing. 

FUEL FLOW INDICA TOR 

The dunl fuel flow indicnror on the imtrument panel is cali­
brated in pounds per hour, the green arc indicating fuel now 
for normal operating limits. In the cruise power range the 
green sectors cover power sellings of 551ft. 65% and 759C. 

FUEL CROSSFEED 

The sep-.trate idenrical fuel supplies for each engine are inter­
connected by crossfeed lines. During normal operation. each 
engine uses its own fuel pumps 10 draw fuel from its respec­
tive fuel tnnk arTangement. However, on crossfeed opera· 
rions, rhe enrire usable fuel supply of both wings can be 
consumed by eirher engine. The procedure for using the 
c rossfeed system is described in the Emergency Procedures 
Section. 

The fuel crossfeed system c<~nnor be employed 10 trnnsfer 
fuel from one wing to another during rJight. 

ANNUNCIATOR PANEL 

NOMENCLATURE COLOR PROBABLE CAUSE FOR ILLUMINATION 

L.H. GEN RED Lefl generator failu re 

R.H. GEN RED Righi generulor fnilure 

INVERTER REO Lo~>'> of A vionicc; AC power 

CAB IN DOOR RED Cabin door no1 full y secure 

L.H. FUEL PRESS RED Lefl Fuel Boosr Pump failure 

R.H. FU EL PRESS RED Righr Fuel Boosr Pump rnilure 

BATfERY CHARGE YELLOW Excessive bnuery chnrge current 

CABIN ALT YELLOW Cabin is above 10.000 ft . 
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207 GALLON SYSTEM 

.__;_..:. ,eiJELSUPPLV VE N1 E FlO A I 

\lENT SHUI · Off VALVE 

CROSSFEED 
FUEL LINE 237 GALLON SYSTEM • FILLER ... FUEL TRANSMITTER 

E3 CHECK VALVE 

@ STRAINER , DRAIN. AND 
THERMAL RELIEF VAl.VE 

0 FUE L SELECTOR VALVE 

FUEL SYSTEM SCHEMATICS 
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FUEL BOOST PUMPS 

Submerged, tank-mounted fuel boost pumps are provided 
for each engine and a re located in the inboard leading edge 
tanks. They are contro lled by separate ON-OFF toggle 
switches located on the pilot's s ubpanel and should be used 
for starting, take-off, landing. and any o ther time fuel flow 
fluctuations are noted. T he fuel boost pumps provide for 
near maximum engine performance should the engine-driven 
pump fa il. Fuel boos t pump failure is indicated by illumina­
tion of a FUEL PRESS light on lhe panel. 

FUEL MANAGEMENT 

The fuel selector panel, located between the front seats, 
contains the (uel selector valve for each engine and a 
schematic diagram of fuel flow. During normal operation . 
fu el is consumed from the tanks as indicated by the fuel 
selector valves. 

FUEL REQUIRED FOR FLIGHT 

Flight planning and fuel loading is facilitated by the use of 
fuel quant ity indicators that have been coordinated with the 
fuel supply. II is the pilot 's responsibility 10 ascertain that 
the fu el quantity indicators are functioning and maint aining a 
reasonable degree of accuracy, and be certain of ample fuel 
for a flight. A minimum of 25 gallons of fuel is required in 
each wing before take-off, because nn inaccurate indicator 
could give an erroneous indication. If you as the pilot are not 
:.ure that at leas t twenty-rive gallons are in each wing sys­
tem. :~dd necessary fuel so that the amount of fuel will not be 
less than twenty-f ive gallons per wing at take-off. Plan for a n 
nmple margin of fuel for nny flight. 

PARTIAL FUEL LOADING 

A vi:.ual fuel level ... ight guge tP-4111 ••nd afterl . in.,talled in 
each outboanl leading edge cell . c<Jn be u:.ed fur p<lrt ial 
filling or Off-loading Of (uel. Thil> gage 1>hUuld be used only 
whe n it read:. wit hin the calibrated nrca 

ELECTR ICAL SYSTEM 

.The darect curre nt . 2X-volt . e lectncal po\\er CirCUli ..., ener 
g17.ed by :1 I;\ t~mpere-hour nickel-cadmium h<tllery or two 24 
<.~mperc-hour. 12-voll lcatl-ac•d ballcries connected in series 
and mounted in the lop center of the left nncelle. The nicke l­
cadmium ballery is cooled by an air bla.,t .,y.,tern. A charge 
current detector 'Yl>lem will illuminate the BATTERY 
C'HARGE annunciator hght when the c hurge c urrent ex 
ceed' 1 ampere:. for more than f> .,ecundo, The aircr:tfl il> 
equipped wit h two 12'i umpere gencruh>r., m1>untctl on the 
lower left s ide o f the engine and are belt driven. An air duct 
from the upper portiOn of the nacelle din.'Cis u .,upply of ram 
air to the generator for cooling. If a gener;tlor failure indica­
liOn appear:. on the annuncmtor panel. turn the a ffected 
generator switch OFF then ON. If the conditi\ln pcr!>i., t .... 
turn the affected generutor orr and reduce electrical power 
con-.umption a~ nect:::.l>ary. 

A.C. POWER 

Since the major portion of the airplane instrumentation func­
tions on DC power, the AC power requirements are confined 
to only Lhe fuel flow indicator, windshield heat, and some 
avionics. The inverter for the fuel flow indicator is a small 
unit designed to supply power only to this instrument. An 
inverter js installed for the operation of the left windshield 
heat and is activated by a switch on the pilot's subpanel 
marked L . WSHLD • OFF. This inverter is a lso used as a 
s tandby for the avionics inverter . 

Avionics power is obtained by two switches mounted on the 
upper switch panel. O ne is marked MASTER - OFF and 
activates power to the avionics equipment . For that equip­
ment requiring AC. current , a three posit ion switch marked 
MN INV - OFF- STBY INV must be placed in the MN lNV 
position. Should a fai lure occur in the main inverter, the 
switch can be placed in the STBY INV position. This opens 
n relay to direct lhe c urrent from the windshield heat inver­
ter to the avionics. Power for the operation of both systems 
cannot be supplied by this inverter a t the same time. 

CAUTION 

Ground usc of windshie ld heat is limited to 10 
minutes. 

LOAOMETERS 

Two loadmeters on the subpanel above the console indicate 
the bus loads of their respective generators. A full needle 
deflection on a reading of 1.0 o n the instrument is an indica· 
tion of 100% normal amperage output of the generator. A 
voltmeter. located just below the loadmeters. is provided to 
monitor voltage increase or decrease from a common bus. 

AUDIO AMPLJFIER 

In lhe event of a malfunction in the audio amplifier system. 
audio capabilities may be res tored by pulling the audio amp­
lifier c ircuit breaker located on the lower right s ide panel. All 
avionics audio is then simultaneously feed to the head­
phones. Each avionic unit must be adjusted separntely for 
the desired audio volume level. 

EXTERNAL POWER 

The external power receptacle is locnted in the outboard s ide 
of the left nacelle nnd accepts a stnndnrd AN type plug. T he 
power unit should be capable of delivering at least 300 am­
peres for star ting. Before connecting nn external power unit. 
turn the electrical systems and avionics off to avoid damage 
due to electrical surges. If the unit docs not have a swndard 
AN type plug. check the polarity (neg:llive ground) and 
connect the positive lead from the external power uni t to the 
center and aft posts of the aircraft receptacle. The negative 
lead connects to the front post. When external power is 
connected, the ballery switch s hould be turned on. 
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COCIHTIOH LIGHTS 

E 

TYPICAL POWER DISTRIBUTION SCHEMATIC 
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NOTE 

If polarity is reversed. the reverse polarity pro­
tection relay will no t close. thus preventing cur­
rent from flowing. 

AIRFRAME 

CABIN APPOINTMENTS 

SEATING 

I 
Effective on Serials P-5 11, P-520 and After, the fixed 5th 
a nd 6th seat arrangement with folding armrest is installed . 
T he seat backs may be adjusted by depressing the button 
on eHch o utboard armrest. 

To adjust the seats forwurd or aft , pull up the release bar 
below the seat front and slide the seat to the desire d posi­
tion. T he sel!t backs of the copilot 's seat and the third and 
fourth seats may be moved from the vertical to the reclined 
position by actuating a re lease lever on the inboard side of 
the seat. The back of the pilot 's seat . the aft facing 3rd and 
4th seats, :md the 5th and 6th seats may be placed in three 
positions by using the re lease handle loca ted a t the aft end of 
the inboard seat bottom. 

Effective P-388 .\:after. the 3rd and 4th forward facing and 
the 5th und 6th seats are equipped with a locking seat back to 
accommodate the restraint system. To fold these seat backs 
forwurd, rotate the handle located o n the lower inbonrd side 
of the seat back. 

For more cabin area. the 5th <1 nd 6th seats may be stored by 
folding the backs forward and sliding the seats aft on the 
tracks unt il they are against the art bulkhead. Ashtrays and 
cigarette lights are installed in both cabin sidewalls. 

SHOULDER HARNESS INSTALLA T/ON 
(When Installed) 

T he shoulder ha rness should be used with the seat back in 
the upright position . The spring loading at the iner1ia reel 
keeps the harness snug but will ll llow normal movement 
during flight operations. The inertia reel is designed with a 
locking device which will secure the harness in the event of 
sudden forward movement or an impact action. · 

T he strap is worn over the shoulder and down across the 
body, where it is fa stened by a metal loop into the seat belt 
buckle. For the pilot station seats, the harness strap is 
contained in an inertia reel attached to the upper side 
canopy s truct ure of the cockpit. The inert ia reel is covered 
with an escutcheon on the window molding and is located 
just aft of the pilot sta tion seats. For the 3rd a nd 4th 
forward facing seats and for the 5th and 6th seats, the 
inert ia reel is attached into the seat back structure and is 
covered with the seat back upholstery. The strap runs up 
the seat back and over the outboard .corner of the seat 

I back. When the fi xed 5th and 6th seat arrangement with 
folding armrest is installed , the inert ia reel is attached to 
the fuselage structure. 

NOTE 

The seat belt is independent of the shoulder 
harness, but the o utboard seat belt and the 
shoulder harness must be connected for stowage 
when the seal is not occupied. 

CABIN DOOR 

'T he Duke is equipped with a fl1il safe cabin door latching 
mech<tnism. When the door la tch bolts are in position, a 
spring-loaded secondar y locking device maintains a safety 
locked condition . In addition, a pressure lock prevents inad­
vertent movement of either the secondary system of the 
door ha ndle it self when pressurized. When the door is 
clqsed , the outside cabin door handle is spring loaded to fit 
into a recess in the door to c reate a fl at, aerodynamically 
clean surface. T he door may be locked with a key. 

To open the door from the outside, push the safety release 
bullon and lift the handle from its recess and turn it coun­
terclockwise unti l the door opens. The door will swing out 
and forward over the center wing section. T he door may be 
closed from the outside by rotating the handle clockwise. 
T he three door la tc hing bo lt s ac tivate three switc hes 
mounted o n the bulkhead be hind the fuselage door frame. a 
cabin door warning light on the annunciator panel illumi­
nates when the cabin door is not secure. All door switches 
must be activated to turn off the annunciator light. 

To close the door from the inside, pull the door shut firml y 
with the handle in the forward position . Rotate the door 
ha ndle a ft in the counterclockwise manner until the safety 
lock bolt handle moves aft or the safety lock button pops 
outward . 

At this point , the door is securely locked and cannot be 
opened except by pressing the safety lock button in. If there 
is residual pressu re remaining in the cabin, the red " T" 
handle . located forward of the cabin door handle, must be 
pulled to override the pressure locking mechanism before 
the safety lock bo lt or safety lock button will move. Once 
the safety lock bolt has been pulled aft , or the safety lock 
button pressed in, the door handle may be rotated forwa rd to 
open the door . 

EMERGENCY EXIT 

T he e mergency exit door is a pressure sealed plug type door 
t h~1 t ope ns into the cabin. It is located on the right side at the 
forward cabin window. The release is in a covered recess 
behind the window curtain. To open the door, lift the cover , 
release the catch and pull the handle down fully. There is no 
provision made for opening the door from outside the air­
plane. 
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NOSE BAGGAGE COMPA RTMENT 

The forward baggage compartment is easily accessible 
through a large door on the left side of the nose. The door, 
hinged at the top, swings upward, clear of the loading area. 
TI1is compartment affords accessibility to some of the 
aircraft avionics as well as storage space for the larger, 
heavier items, but loading within this area will fall within 
the limitations according to the WEIGHT AND BALANCE 
SECITON. The nose baggage compartment incorporates the 
fulJ width of the fuse lage as usable space. 

FLIGHT CONTROLS 

CONTROLS AND SURFACES 

The Duke is equipped with conventional dual controls. 
Primary flight surfaces are operated through push-pull rods 
and conventional cable systems, terminating at bell cranks. 

Control of the rudder and nose wheel steering is provided 
by rudder pedals. To ndjust the rudder pe.daJs, press the 
spring.Joaded lever on the side of each pedal and move the 
pedal to its forward or aft position . The adjustment lever 
cnn also be used to plnce the right set of rudder pedals 
against the floor when not in use . 

ELEVATOR TRIM TAB 

An elevator trim tab control wheel on the left side of Lhe 
console, operates In the conventional manner. An indicator 
placarded DN and UP, is calibrated in I 0° increments. 
Nose·down trimming of the aircraft from 0° to I 0° may be 
effected by rotating the top of the wheel forward. Nose-up 
trimming, from 0° to 30°, requires the top of the wheel to 
be moved aft. Make necessary compensations for loading 
conditions before take-off. 

RUDDER TRIM TAB 

A wheel, placarded RUDDER TAB, positioned horizontaJJy 
on the lower aft side of the console, trims the aircraft with 
the rudder tab. Vertical reference marks to the left and 
right of the cen ter mark indicate the amount of rudder tab 
being used. To move the nose of the aircraft to the right, 
move the protruding edge of the wheel to the right. 

AILERON TRIM TAB 

To the right of the rudder trim wheel is the aileron trim tab 
control. It is a vertically mounted knob that may be turned 
clockwise to lower the right wing and counterclockwise to 
lower the left wing. The indicator above the knob, 
placarded AiLERON TAB, is identical to that used on the 
rudder tab installation. 

ELECTRICA L ELEVATOR TRIM 

A switch on the control wheel actuates the electric elevator 
trim control. The switch is moved forward for nose down, 
aft for nose up. When released the switch centers in the 
OFF position . When the system is not being electrically 
actuated, the manual trim control wheel may be used. An 
ON·OFF swi tch is located on the left subpanel. 

WING FLAPS 

The wing flaps are controUed by a three position switch 
located to the right of the control console on the subpanel. 
The flaps have three positions which are identified by three 
separate lights located to the left of the flap position 
switch. A11 lights are extinguished when the flaps are in the 
fu ll up position. The top light is placarded TRANSIT and 
illuminates red when the flaps are in motion to a selected 
position. The middle (blue) light placarded APH {approach) 
illuminates when the flaps are stopped in the approach 
position. The lower light is amber and iUuminates when the 
flaps are in the ON {down) position. To move the fl aps 
from UP to APH, move the switch to the middle detent 
position. From APH to ON, the switch must be pulled out 
of the detent and moved downward to the lost position. 

LANDING GEAR SYSTEM 

CONTROL SWITCH 

A two-position switch on the subpanel to the left of the 
console controls the landing gear. The switch is operated by 
moving it upward to retract and downward to extend the 
gear. From one position to the other, the switcb handle 
must be lifted across a center detent. 

POSITION INDICATORS 

Landing gear posi tlon lights are loca ted on the sub panel 
adjacent to the control switch. To the right of the switch is 
a single red light placarded UNLOCKED. This light 
indicates that the gear is in transit, neither full up or full 
down. Below the switch are three green lights arranged in a 
triangle. J!uch light represents a landing gear, and, when 
illuminated, indica tes that the gear is locked in lhe 
extended position. These are placarded DOWN AND 
LOCKED. 

Lt'PI • 
LANDING 

UP' 
ON 

VOl. IS 

!''.!.".!;'!: 

Position Indicat or 
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SAFETY SWITCH 

A safety switc h incorpornled in the left main gear s trut 
prevents inadvertenl retraction of the lnnding gear. When 
the s trut is compressed. the control circuit is open and the 
gear cannot retract. However. maneuvering over ro ugh 
ground may allow the gear s trut to extend momentarily, 
closing the circuit long enough to begin retraction . NEVER 
RELY ON T HE SA F ETY SWJTCH TO KEEPTHE GEAR 
DOWN D URING GROUN D MANEUVERING . CHECK 
TO SEE THAT THE LANDING GEA R SW ITCH IS 
DOWN. 

WARNING HORN 

A gear-up warning horn is located behind the panel. Any 
time ei ther or both throltles are retarded to opproximatel)' I:! 
in. Hg. the horn will sound intermiltently if the landing gear 
is in the re tracted position . During single-engine oper.llion. 
the horn can be s ilenced by advancing the throule of the 
inopera tive engine until the throllle warning hom switch 
opens the circ uit. 

MANUAL EXTENSION 

1 he landing ge;tr cnn be manunll y extended. but not re­
tracted . by openlling the hundcrank on the rear o f the pilot'<> 
seal . This procedure is described in the FAA APPROVED 

I E MERG ENCY PROCEDURES section of this book. Do 
not operate the landing gear electrically with the handcronk 
engaged. 

BRAKES 

A toe bmke is incorporuted in each ruJdcr pellnl. Either set 
of pedals will actuAte the brakes. The pnrking brnke system. 
opemted from the pilot's controls only. utilizes a parking 
bmkc valve to nllow buildup of pressure in the lnnding gear 
cy linders. To operate, pull out the pnrking brnke knob. 
placarded PARKING BRAKES, on the subpanel below the 
pilot 's control column nnd pump the toe pedals. Apply pres­
sure to the pedals then push the control in to release the 
brakes. This will a llow the pressure in the brake system to 
gradually bleed back mt o the reservoir. 

NOSE GEAR STEERING 

Nose gear steering nllows a 15° angle of turn by move ment o f 
the rudder pedals . Friction of the nose wheel against the 
ground while the aircraft is s tanding s till inhibits turning 
movement. Proper turning may be accomplished smoothly 
by allowing the aircraft to ro ll while deprcssmg the appro­
priate rudder. Sharper turns require light brake pedal on the 
depressed rudder. 

HEATED PI TOT 

A stamlard pilot tu~ for the pilot':- ni~ht ins tmmenls is 
located immelliate l} to' the right of the nose gear door!>. lne 

PJTOT - STATIC SYSTEM 

OPTIONAL 
HEATED PfTOT 

STANDARD 
PITOT SYSTEM 

OPTIONAL 
PI TOT SYSTEM 

REAR PRESSURE 
BULKHEAD 

OA.l\IN 
VALVES 

ALTERNATE 
STATIC VALVE 
IPILOTS 
INSTRUMENTS ONLY) 

D AlA SPEEO INDICATDA 

& ALTIMETER 

II RATE OF CLIMB INDICATOR 

optionul pito ttube for the copilot':; ins truments is locnted to 
the left of the nose gear doors. Lt>ft nnd right pilot heat 
switches. c;upplying heat 10 the left and right pitot mast!. 
respectively. <tnd ure located o n the pilot's left subpnne l. 

, 
STATIC AIR 

Static buuon::. o n aft fuselage pro,•ide stntic pressure source I 
to the rate of climb indicator, alt imeter and airspeed indi· 
cator. '--' 
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The emer~ency or alternate l>tat ic air source is located inside 
the Iilii cone a ft of the pressure bulkhead. It is selected by a 
valve located in the right side wall <tdjacenl 10 the copilot's 
seal . 

Refer to FAA Performance Section for calibration and 
Emergency•Procedures for udvice on when to use il. 

STATIC DRAIN 

The pitot syst~m needs no drain because of the locution of 
the components. Static uir plumbing is drained by removing 
the side panel. placarded STATIC A IR LIN E DRA IN. on 
the lower right cockpit wall forward or 1 he copilot's seat and 
ope ning the valves provided. 

INSTRUMENT PRESSURE SYSTEM 

Pre~l>Ure for the pre!>l>Ure-opemted flight instrument:. is sup­
plied by two engine-driven. dry. pressure pump~. intercon~ 
m~c ted to form tl s ingle syl! tem. If eit her pump fai ls. check 
valves uutommicnll} close. The remaining pump will conti­
nu..- to opernte the gyro mstrume nts. With both engines 
operat ing 111 a minimum of :!200 rpm. the pressure gnge on 
the ins trument p11nel should mdic:11e between ).5 und !\.5 in. 
Hg. A pres!.ure pump failure is indicnted by the protrusion o f 
a red button on the pressure gnge placarded " L" or " R" 
ndjacent 10 ench buuon indicating which pump hns fni led . 

Some uircraf t may be Ct.luipped with duAl regulators inswlled 
in the instrumenr pre:.sure system. A regulotor is located in 
ench presl>un: line <~head of the pilot'l> ;md copilot 's ins tru­
ments to facilita te n check of the prc$~ure to either of the 
instnlme nt sys te ms. A two-positio n s witch. plac~~rded 

PILOT · COPILOT. locnted adjacent to the Gyro Pre-.sure 
gage on the center subpanel, gtves 11 constant reading of the 
pressure or the inst tument syste m selected wit h the ~witch . 

An abnormal rending. is :m mdication of probable malfunc­
tion o f one regulat or. Select the ocher regulat or :-tnd check 
the sy~ll~m pressure. If it is normal. operate with the ins tru· 
menl system that is funcltoning from thnt regulator. 

STALL WARNING INDICATOR 

·rr,e ~t;tll \\'liming sy:.1.:m con~ists of a s tall wum10g horn 
mounted forward of the in:.trumcnt panel . n lift transducer 
on the leading edge of the left wing •• t lift trunsduccr vane 
heater element . a face pl:tte heiller element . 11 landing gcnr 
switch . a circuit breaker. nnd a switch locateu on the pilot's 
subpunel marked Sl ALL ,\: R PITOT. 

When aerodynamic pressure on the lift t ran~ducer vnne indi­
CIIIes that n s tall IS imminent. the transistor switc h is ac­
tu:ued to comj>lete the CirCu li 10 the stall wurntng horn. The 
lift transducer sen~es the angle of Ll iHlck and is triggered by 
reverse 11ir flow. 

CAUTION 

T he hearer element protects the lift tr.tn<>ducer 
from •ce; ho,,ever. a bu1ldup of ICC on the wing 

may disrupt the a irflow and prevent the system 
from accurately indicating an incipient stall. 

UGHTING 

INTERIOR LIGHTING 

The cockpit dome light is operated by a pu!ih buuo n switch . 
adjacent 10 the light. The switches for the individual rellding 
lights above the renr seals are locmed adjacent to the lights. 
All other interior lights ure controlled from the interior right 
switch group on the pilot's right subpanel. A master PANEL 
LIGHTS switch activates the group and the individual lights 
are regulated by thumb wheel switches. 

A courtesy light illuminntes the doorway and will be turned 
off by closing the door. If the door is to remuin open for 
ex tended periods. the light may be lllrned Off with R 

pushbullon switch inside the cnbin jus t forwnrd or the lighl. 

A baggnge comp<trtment light nnd light switch ure located 
just inside at the top of the nose compartment door for 
illumination of baggage und avionics space. The courtesy 
light and the baggage compartment light receive power di­
rectly from the bllllery. 

Light Switches 

EXTERIOR LIGHTING 

The switches for the navigation lights, landing lights, and 
rotating beacon~. plus the switches for the nose taxi light and 
wing lee lights, are grouped o n the left subpanel. On air- ~ 
planes P-386. P-401 and aflcr the beacon light switc h also 
opemtcs the wing tip recognition lights. The landing lights in 
the lending edge of each wing tip or on each main landing 
gear s trut are operated by separate switches. For longer 
bauery and lamp service life, use the landing lights only 
when necessary . A void prolonged operation ,during ground 
maneuvering to prevent overheating. 

ENVIRONMENTAL SYSTEM 

An environmental control section on the right subpnnel pro· 
vides for automntic or manunl control o f the syl!tem. This 
section. just to the right of the flap control lever. contains all 
the mnjor controls of the e nvironmental function: the mode 
selector switch for selecting manual or automatic heating or 
cooling. n vent blower control switch . ~md a cabin tempera· 
cure level control. Directly below the-;e controls are the 
pressurization controls. To the right of the copilot 's control 
column. are the pressurization A1r Temp controls :lnd pre­
ssun z.<t tton Air Shut-Off controlc;. 
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PRESSURIZATION 

DESCRIPTION 

I 
The pr~lisuriza tion syste m consists of :' cabin ~ ltiiUde con­
troller. a combinntion te:o; t/dump switc h. a cabin vertical 
spee d indicator. a combination pressure differential and 
cabin alti tude indicator. And a pressurization air shut-off 
valve for each e ngine. 

Pressurized air for the cabin is taken from the turboc harger 
compressor of each engine and reduced to a usable now by 
sonic nozzles located in-line. forward of the turbocharger 
compressor. The air then passes through a firewall shut-off 
and through an inlercooler. The inrercooler reduces the heat 
acquired by the air during pressurizution with a flow of rnm 
air from n scoop at the leading edge wing root. The air is then 
routed into the cabin through oneway check valves beneruh 
the pilot and copilot floorboards. Afte r e ntering the pressure 
vessel , the air is drawn into the conditioning plenums where 
it is either heated or cooled. according to the selec ted mode . 
and distributed throughout the cabin. Located o n the 
aft cabin bulkhead are two valves: the o utflow control valve 
tlnd the safe ty valve. The controller pneumatically regulates 
the o utflow control valve to maintain the selected altitude. 
The safety valve is connected to the testJdump switch . and 
to the lnnding gear saf ety switch . lf either of these switche-; 
is closed . the safely valve will open to a tmosphere and the 
cabin will depressurize. 

CONT ROLS 

The prc:~surizntion Air shut-o ff cont rols stop the flow of 
pressurized air to the cabin when placed in the PULL TO 
SH UT-OFC" position. 

0 
PULL on 

~(@)~@) 
--L-- --R--
AVIOHoa AYIQHIQ 

IIUS OV£JIYOLIAG( aus 

(@)~ @)(@) 
--L-- --R--
CABN Pl!tSS PITOl SUAf 

~~ ~ @) 
l!til' CC»fl lEFf S'tS 

TEMP MODE 
~~l .... STALL! 

@~~~® 
lk.WR ( Of<O q l'IIOI ~AT ~AI 
---P\JSH ro AES£1 

Pressurization Controls 

MANUA L CA BIN A LTITUDE CONTROLLER tP-:?47 
through P-307! 

T he manual cnbin altitude controller is located on the right 

subpnnel belween the cabin climb indicator and the cabin 
differe nlial pressure gage. The c:~bin <J it itude is maintaine d 
with the control anywhere from zero pressure to the mAx­
imum different ial pressure. 

Manual Cabin Altitude Controller 

· ~ 

The controller is ro tnled unlil the desired cabin nlli tude for 
flight is at the 12 o'clock position under the index mark. Any 
selected cabin altitude will be maintained during the flight . 
provided the cabin pressure is a t o r below the mAximum 
differential pressure. If the cabin reaches the maximum dif­
ferential und the airplane is still climbing, the cabin a lt itude I 
will climb with 1he airplane. 

If :1 cnbin altilude change is required in flight it c:~n be 
acco mpli s hed with a minimum of abrupt cabin pressure 
change by turning the selector dint very slowly And monitor­
ing the rate of change o n che cubin pressure indicator. A time 
lapse of approximately two minutes for each thousand··foot 
inc re me nt chunge o n the dial will effect a comfortable 
change of pressure. Rapid cabin pressure changes wall be 
experienced if the <t ltitude selector is moved quickly before 
reaching the maximum differential pressure. I 

MOTORIZED CA BIN ALTITUDE CONTROLL ER lP-247 1 
through P-3071 

T he motorized cont roller is similur co !he manual controller 
excepc in the me thod o f chunging cubin alticude up or down. 
T he unit is best described as a n Adjustable isobaric controller 
incorporating a variable speed drive motor with automatic 
-;hut -off. The additional controls for the unit are the Red 
Altitude Selector Ring. the Mo tor Rate Rheostat and the 
Directional Toggle Switch. The inner cabin altitude selecto r 
ts normally operated with the directional toggle switch. The 
control can be moved to override the motor drive. but under 
normal operat ion all movement should be made with the 
togg.le switch. The inner sctllc shows the cabin alt itude ""hen 
read at che index mark 112 o'clock position ). The oute r scale 
under the window shows che se lected airplane :.~ ltitude. The 
inner scale adjacent to che window shows what the cabin 
a ll it ude will be whe n maximum differential pressure is I 
reached. 

To ready the unit for operntion. place the ra te rheostat knob 
10 the midrnnge and ins ure thnt the directional toggle~ ttch 
is in the OFF position. Manually o;c t che cabin altitude con· 
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troller (inner scale) to approximately 1000 feet above the 
take-off field elevation- (The red altitude selector ring will 
turn with the inner scale when this adjustment is made.) 
Now set the window on the red altitude selector ring to 500 
feet above the planned airplane cruise altitude . This will 
avoid reaching maximum differential pressure in the cabin 
prior to achieving cruise altiiUde_ 

Red Allilude Selector Ring. 

2 Directional Toggle Switch. 

3 Drive Mo tor Rate Rheostat. 

Motorized Cabin Altitude Controller 

After take-off and during the climb when the cabin rate o f 
climb has returned to zero, move the directio na l tOggle 
switch to the UP position. This gradually climbs the cabin to 
the altitude which is opposite the alt itude in the window on 
the red selector ring. The controller should be driven at a 
rote to arrive at the cabin alt itude shortly before the airplane 
nrrives nt the cruise alt itude. This can be accomplished by 
increasing or decrensing the ra te rheostat knob. A few sec­
onds lag time must be allowed for the pressurization controls 
to respond and stabilize before rending the cnbin alt itude 
rate of climb indiclUor. The controller will automatically turn 
off when the window in the red selector ring reaches the 12 
o'clock position. However, the di rectional toggle switch 
should be placed in the OFF position. 

NOT E 

In t h~ event the directionul toggle switc h i!. 
positioned improperly, the controller will drive 
to the end of the scale. and damage to the slip 
clutch may result. 

For normal descent turn the red selector ring until the win­
dow is opposite th(" ah itude which is 1000 feet above the 
landing altitude. After deponing the original nlt itude . place 
the directional toggle switch in the ON position_ If a ropid 
descent rate is required, set the rate rheostat for an in­
creased rate of descent 10 maintain a higher airplane alt itude 
than cabin alti tude throughout the descent. 

H the cruise alt itude selected i!) Jess than 11 .000 feet or 

correspondjng cabin altitude (below the window) is less than 
the take-off altitude, then the controller need not be moved. 
However, if the landing altitude is Jess than the field eleva­
tion. then the controller can be driven down to the selected 
cruise altitude. 

CABIN AL TlTUOE CONTROLLER IP-308 and ufter> 

The controller contains a visual display of the selected alti­
tude. an altitude selector , nnd a rare control. The alt itude 
outer scale indicates the selected cabin altitude and the inner 
scale indicates the corresponding airplane alt itude where the 
maximum differential pressure would occur. 

-i 
ou"' 
~ 

Altitude Selector 

2 Rate Con trol 

3 TEST{NOR{DUMP Switch 

Cabin Altitude Controller 

Before take-off. the altitude may be set either to the desired 
cabin altitude touter scflle) or ro the planned cruising altitude 
ltnner scale! plus 500 feet. Before descent to la nding, the 
outer scale should be set to the field elevation plus 500 feet . 

The rnte cont rol regulntes the rare at which cabin pressure 
nscends or descends to the selecced nlli111de. The pointer set 
10 the vertical position results in a rate of approxim<ltly 500 
ft/min. 

H the cabin differential pressure rcnches the maximum und 
the airplane is s till climbing, the cRbin ultitude will climb 
with the airplane alt itude. 

CABIN ALTITUDE WARNING SYSTEM 

The cabin alt itude wnrning :~ylitem con,io;rc; of an annun­
c:imor piHcarded CAB IN ALT mountel.l on the left upper 
:;ide panel and a preset barometric presc;ure switc h mounted 
on the pressure bulkhead. 

The '>y!tlem i1. de-;igned to function while the cabin i'i either 
pressuriled or unpressurizcd. In the unpressurized mode 
any time the cabin alti tude rcache~ 10.000 feet . the barome­
tric pre!;sure switch completes a circuit and illuminate!> the 
C AB IN AL T annuncia to r . Whe n operating in the pre­
'iSurized mode at cabin altitudes below 10.000 feet. a loss of 
pressurization is indicated b>• the illumination of the CAB IN 
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ALT annunciator light. When operating at cabin altitudes 
between 10.000 feet and 12.500 feet. the annunciator wiJI be 
illuminated. Loo;~ of pre\'iUrtLIIIIOn can then be detected by 
rnonitonng the cabtn altitude indicator for an increao;e in 
cabin altitude When pre'i'iunzatiOn 1S lost the use of oxygen 
i'i recommended to be in .-ccordance w1th current FAA 
operatmg rule ... or deo;cent -;hould be made to a lower cabin 
altitude 

I DIFFERENTIAL PRESSU RE 

The followeng graph prov1de$ mformntion lo determine the 
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rela tionship between crui l>O nltiwdc . cobin altitude, and dif­
ferentiol pressure. 1 he t CI o tliffcrcntiol pressure line indi· 
cates thnl the cruise nhitutlc ond the cabin altitude are identi-

1 c:~l (unpressunzcd). ·1 he 4 7 ps1 line ind1cates the maximum 
difrerenllnl pres~ure obttunnble tn the cobin. To determine 
the lo\l.est cabtn nlt11ude wh1ch can be mamtnined for a given 
cru1se nh1tude enter the t~r<~ph at the desired cruise altitude 

I and rend nght to the 4 7 p 1 dtfferent1al pressure line. then 
read down the graph to the .tltltude \\h1ch can be maintained 
in the c.tbtn 

AIR CONDITIONING SYSTEM 

DESCRIPTION 

A 4.'i .000 B r U combu\t1on hc.ttcr and J 14 ,000 BTU. re­
f rigeraltve ;ur cooler "ork through ,, cabm temperature con· 
trol !>y~tem to maentom cabin comfort. rhe air conditioning 
i:. selected on the 1 F M P MOOF ~elec tor o n the right sub-

panel. Fresh oir is taken into the syste m at the nose ram ai r 
vent opening for unpressurized night , and from the pressuri­
Z."ltion oir inlets beneath the cockpit n oor (or pressurized 
night. From eether ource. the a1r is collec ted in a plenum 
ahead of the cockpit, heated or cooled according to the 
selected mode, ond forced through ducts for distribution 
throughout the cabm. Aer I!> ducted to indiv1dual overhead 
outle ts above the se:~ t s These outlets can be swiveled in any 
directton .md the volume o f 01r may be regulated by rotating 
the fitting 

Condit to ned tur lor vent1l.tt10n air) IS ducted along ench wall 
o f the cnbm Small holes m the console direct the air out into 
the cabtn. 

Other ntr outlel'o 111 c : defroster outlet c; above the: glare shield , 
ind1v1dunl pilot und copilo t air outletli. 

Exchunging the cubln uir i!. nccomplished by exhausting n 
controlled nmount of nir through the isobnric control valve 
o n the uft pn!:.:,urc bulkhenJ. 

VEN f BLOWE-R 

Veloc1ty of the ;ur from the cnben 111r oullets may be control· 
led by the Vf'NT BLOWER \Wtlch. lootted on the right 
subpanel Ftther the Ill or LO po<11tion may be selected . 

lUI 

orf O 
DUMP 

@ 

Vent Control 

HEA T/NG MODE 

PRFSSt Rl7110 OPERI\ liON 

Hc.ttin!! m.1~ ~ .1ccompho;hetJ m ett~r the m;mual or :ullo­
m.tti~: po'it1un. ror manual heating. select MANUA L 
H EAT u.,in& the CABIN 1 E MP MODE selector o n the right 
~ubp;tnel rhe heater \\ Ill then oper.lle cont inuously. Fo r 
fa ter he.IIIO& ill the p1l0t :1nd the COpilOt positions. ploce the 
'ent controls lpht(ardctJ PILOT AIR . PULL OFF and 
COPILOT AIR PUll OFFI in the "on" position by push· 
ing them en For ma,1mum wtnd 'ihteld defrosting (in addition 
to the dcctrecally heated windshield ) the 1ndividual vents for 
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the pilot and copilot may be turned off and the heater blower 
plnced inthe HI position to provide a greater now of warm 
:~ir through the defroster ducts. 

Automat ic heating is achieved in the same manner as manuill 
heating except the selector is set o n AUTO H EAT and the 
CABIN TEMP knob is adjusted for a comfortable tempera­
ture. A temperature controller. located on the forward side 
of the pedestal between the pilot's and copilot's rudder 
pedals. makes possible the regulatio n of the cabin tempera­
ture by monitoring temperature variations ill the temperature 
sensing units. These sensing units are located : 1 I) in the r;1m 
air inlet (2l forward of the two pressure control valves on the 
rear pressure bulkhead, nnd (3) in the heater outlet duct . 

Ambient air. from the rl\m .1ir inlets at the lending edges of 
the wing roots. normally passe:. over the intercoolers to cool 
the turboc harged air from the engines before it enters the 
cabin. If normal heating is insufficient , uneven greater heat­
ing capncity mny be nttained by turning off the intercoolers . 
Thi' is done by pull ing out the controls on the right subpanel. 
placarded PRESSURIZATION AIR TEMP · PULL TO IN­
C REASE. 

COOLING MODE 

For the cooling mode. the Duke il\ equipped wit h a re­
frigemn t-typc cooling sy:. te m. The compressor b. locntell in 
the right nacelle ju<;t aft of the engine. tlnd the evaporator 
JUl>t ahead of the forward pressure bulkhend lldJOCentto the 
heater unit. The air is circulated through the same ductwork 
us for heating. Cold air coming through the ev;~porntor l!n· 
tcrs the duct system . goes to the duct outlets and ro the 
individual overhend o utlets. 

When the ~elector · ~ ph1ccd in the AU ro COOL position. 
the temperuture is uutomattcally controlled through the ther­
mostat 1 he 1empen11ure sensing untt s mon.ror the c:~bin 
tempcrnture variations. as in the healing mode . Regulate the 
ll:mpemture with the CABIN TEMP adjustment knob. Au­
tomatic cooling mny be over-ridden by placmg the selector in 
MANUA L COOL; in this position the :>ystcm will continue 
tO cool regardless of the cnbin lemper·Jture. 

While operating in the hcnting mode. rhe tntercoolers may be 
turned orr to allo"' wnrm. pressurized nir to enter the vessel. 
but the oppostte is true ror the cooling mode: the intercool­
ers may be turned on by puc;hing in the intercooler controls 
so the incoming nir will be us cool <iS possible before reach­
ing the evapbrntor. 

Fot cabin ventilntlon. ,, portion of the utr is nutomaticnll) 
c~thnusred through t!•e i'>obanc control valve on the aft pres­
sure bulkhead. just as in the henting mode 

VENT/LA TION MODE 

With the: airplane unpressuriz..ed. open the rum uir vent inlet 
!CABIN A IR! nod move the mode -;elector to BLOWER. 
Choose H I or LO as desired on the vent blower switch. In 

this mode the isobaric ~~nd safe ty dump valves are open (with 
the pressurization switch in DUMP position). to exhaust the 
cabin air. If the ambient air is cool and no vent blower is 
desired, move the temperature mode selector to OFF. 

OXYGEN SYSTEM 

WARNING 

Proper :.afcty mensures must be employed while 
using oxygen. or a seriotts fire hnzurd will be 
created. NO SMOK ING PERM ITfED. 

DESCRIPTION 

Ox)ogen mask:. provided wit h the oxygen sy:.tem are or the 
Scotl cont inuou~o·flow type. They ar~ eusily adjusted to fi e 
the average per:.on comfortably with 11 minimum leakngc of 
oxygen . and ore considered ndcquate for u continuous use 
up to eilher :!7 .000 or 30.000 feet. I 

fhe oxygen C) Iinder is located in the nft fu sehtge. An oxy­
gen console on the pilot's sidewnll regulntes flow ro the six 
cabin outlets. When use or the oxygen is discontinued. it is 
ubsolutely necessary th11 t the system be tumed off by c losing 
lhe control v:-~ l ve on the console. An oxygen pressure gage 
on the console indicates the supply of oxygen uvuilable. 18.50 
psi is normal pressure for a full supply in the bottle. The 
pressure g.age docs not indicate whether the system is on or 
off. 

ICE PROTECTION 

EOUIPMENJ' 

For .. tundarll icl.' protection 1.'\lllipmenc. the Duke has heutell 
pttot. c;lll ll warnintt. nnd fut!l vents. Optionnl icing equipment 
mcludes pneumattcnlly operated surfnce deice boots nnd 
electrically heated propellers and wind:,hield. In addition. a n 
11ltemute stutic nir source buck:-. up the normal s tatic nir 
source bullon:.. 

SURFACE DEICE SYSTfM 

lXtcl! boots on th~: wing and empennug.e leading edges are 
inflated b}' rh.: two engine-driven pre,sure pump:.. A w n­
turi. operuted from the pressure pumps. supplies vacuum for 
boot hold-down ut nil times except during the inflat ion mode. 
J'hrough nn electric timer . solenoid-opcrnted control v;tlves 
cnuse all the boot s to be inflated simu ltnneously. The timer 
•s controlled by a three-position :.witch: SURFACE ONE 
CYCLE. nnd MANUAL with orr position centered. This 
switch is located on the left subpanel. ONE CYCLE and 
MANUAL switch positions are momentary . A gage is pro­
vided to ind•cate :.ystem pressure . Momentary engagement 
of the ONE CYCLE position will cause the boots to infiDte 
for five to eight seconds. then derlnte to the vacuum hold· 
down condition . The MANUAL position will inflate the 
boots only as long as the switch is held in eng:~gemen t ; when 
the switch is released. the boots deflate. Leave the deicing 
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syste m off until l/2 to I inch of ice is accum ulated. During 
inflation. the deice system pressure gage s hould regis ter 
approximately 15 to 18 psi. Sufficient pressure for proper 
operation of the system is ;~vail able with one engine inopera­
tive. 

When the surface deice system is operated with the cabin 
pressure switch in the DUM P position. cabin pressure oscil­
lations will occur. This is caused by a momentary loss of 
vacuum to the outlfow valve while the boots are pressuriz­
Ing. This vacuum loss allows the outflow valve to close and 
create a small residual cabin pressure. After a smaJI in­
crease. this pressure is then dumped by the safety valve. 

The cabin pressurization shut off controls should be pulled 
during this mode to divert cabin pressurizing air overboard 
and prevent excessive cabin pressure oscillations. Cobin 
ventilat ion may be obtained by pull ing out the cabin ~tir 

control. In this mode pressure osclll01 ions will be small. 

For night openll ion. a wing ice light is provided on the 
outboard side of the left nacelle. The switch . placarded 
WING ICE, is on the left subpanel. 

PROPELLER ELECTROTHERMAL DEICE 

Elt:ctrothermul deict: boots. c~mc n ted to the prope ll ~r 

blndes, remove 1ce from the propellers. Ench boot, consist­
ing of one outboard nnd one inboard heating element. re­
ceives its electrical power through a deice timer. T he timer 
directs current to the propeller boots Alternate ly. in a 30-
second cycle. The PROP HT switch is loce~ ted on the lert 
~ubpanel. T he propeller deice ammeter (prop amp) will indi-

cate 14 to 18 amperes with minor fluctuations about every 30 
seconds during normal operation. For deviations from the 
normal indications. and the procedures to be followed, see 
the Surface Deice Supplement in the F AA FLIGHT MAN­
UAL SUPP L EMENTS Section. 

WINDSHIELD ANTI-ICE 

Th~ pilot's electricully·heated wim.lishield is controlled by a 
switch, placarded WSHLD HT, located on the left subpnnel. 
Windshield heat. designed for continuous use. should be 
applied prior to, or upon first encountering. icing conditions. 
This system is nlso beneficial as an aid in preventing frost 
and fogging due to rapid descent s from higher alt itudes into 
warm . moist air. 

Openttion of the windshield heat will cause the standby 
compass to become erratic; therefore. wi ndshie ld hea t 
should be turned off fo r a period of 15 seconds to nllow a 
stable rending or the st»ndby compass. 

CAUTION 

Ground use of windshield heat Is limited lo 1 0 minutes. 

ADDITIONAL ICE PROTECTION 

The right pilot heat clt:mentt unllthc left pitot heut elcmcnt if 
installed! is turncu on by moving the respect ive P I TOr 
HEA r switch to the ON po~ition . St;dl warning hent is 
instnlled in conjunction wit h right pilot heat. und is control­
led by the STA LL &. R. PITOT HEAT switch. Fuel vent 
heat is contro lled by two switches. placarded FUEL VENT ­
LEFT · RIGHT. 
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INTRODUCTION TO SERVICIN G 

The purpose of this liCCtion is to outline the requirements for maintaining the airplane in a condition equal to that of its original I 
manufacture . This information sets the time frequency Inter vals at which the airp lane o; hould be taken to the BEECHCRAFT 
Parts and Service Outlet for periodic servicing or preventive maintenance. 

The Federal Aviation R egulations place the responsibility for the maintenance of this airplane on the owner and operdtor of the 
airplane who must ensure that all mainte nance is done by qualified mechanic'\ in conformit y with all :~irworth ines:. requirements 
established for thi~ airplane . 

All limits. procedures. ~afet y practice:.. time limit ~o . .,ervicing a nd maintenance requirements contained in thi:-. handhook ure 
considered mandatory. 

Authorized BEECHC RAFT Part:. and Service Out let:-. will have recommended modif ication. 'iervice. and operating procedure' 
iJ.sued by both FAA a nd Beech Aircraft Corpor.ttion. designed to get maximum utility and safety from the airplane. 

If there is a question concerning the care of the hirplane. it is important to include the airplane 'ierial number in any 
correspondence. The serial number may be found on the Manufacturer·-. Identificatio n Plaque au achcd to the left wing stuh 
root rib adjacent to the inboard end of the flap. The placard is not visible unlc'>s the flaps are lowered. 

WARNING 

The BEECHCRAFT Duke 860 is a pressurized airplane. Drilling, modification, or any 
type of work which creates a break in the pressure vessel, is considered the responsibility 
of the owner or facDity performing the work. Obtaining approval of the work is, 
therefore, their responsibility. 

GROUND HANDLING 

The three-view drawing shows the rrununum hangar 
clenrance for the airplnne of standard configuration. 
Allowances have not been made for any special radio 
antennas. When this equipment is inslalled on the airplane, 
the dimensions should be noted on the drawing for quick 
reference. 

TOWING BY HAND 

TI1e Duke can be moved easOy on a smooth, level surface 
with the hand tow bar. Attach the tow bar to the low lugs 
on the nose gear lower torque knee. Someone should be 
present at the controls of Lhe airplane to operate the toe 
brakes if there is any danger of rolling down a slope. Do not 
apply excessive side pressure against lhe tow bar while 
turning sharply. The leverage of the bar could damage the 
steering mechanism. 

CAUTiON 

Do not exert force on propellers, control 
surfaces, or horiz.ontaJ stabilizer. 

When U1e airplane has been moved to the desired position, 
chock the main gears fore nnd aft to prevent rolling. If 

outside, lie down the airplane and install the control locks. 

TOWING WITH A TUG 

For maneuvering the airplane on rough ground or slopes, it 
is advisable to use a tug for greater security . Again, an 
nssistanl should remain at the controls to operate the 
brakes when necessary . 

CAUTION 

Always ascertain that the control locks are 
removed before lowing lhe airplane. Serious 
damage can result to the steering linkage if 
towed with a tug with the rudder locks 
instaJicd. 

\Vhile turning the airplane with a tug, exercise 
care to prevent exceeding the tum limits 
placarded on the nose gear. The Duke's low 
fuselage resu lts in tbe nose sitting very close to 
Ute ground and, normally, a tug operator is 
unable to see the limit marks. If the airplane is 
being maneuvered sharply, an assistant should 
monitor the turning of lhe nose gear. 

T IE-DOWN 

I 

Tie the airplane down when it is not being used. Tie-down 
may be performed as foUows: 

Tow Limits 

A5 

1. JnstaU lhe conlrol locks. 
2. Chock the main wheels, fore and afl. 
3. Using chain or nylon line of sufficient strength, secure 

the airplane at the lie-down lugs; one under each wing and 
one under the aft fuselage. Tie-down lines should have n1 :-..._/ 
slack, but you should avoid raising the nose by pulling the 
aft line too tight. A high nose will produce lift by increasing 
the angle or attack of the wings. 
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SERVICING 

- qA"ITERY <N JCKEL-CADMIUMl 

he IJ-ampere-ho ur. :? ... volt nickel-t:admium hallery i:. in­
s talled in :1 bauery box in the left nacelle iiOU 1'\ acce'l:-.ible 
through the top door of the nacelle. When service is required 
for the battery. it is recommended it be :-.erviced by a qual· 
ified nickel-cadmium ballery service facility . 

BATIERY (LEAD-ACID) 

The two 25-ampere-hour. 12-voltlead-ncid balleries nre con­
nected in series and accessible through a door on top of the 
left engine nacelle. When servicing the lend-acid ballery . 
check the ballery electrolyte level after e:.tch !.'i hour~ of 
opemtion : maint<~in the electrolyte level to cover the plates 
by udding dis ti lled ballery water. Avoid filling over the baf· 
rt e1o nnd never fi ll more than one-quurter inch over the 
'lcparator top!). Excessive water consumption may be an 
Indication that the voltage regulator1. require resetting. T he 
'pec1fic gravity of the electrolyte ' hould be checketl periodi­
cally and milintained within the limit:. placarded on the 
battery . 

The ba ttery box (for lead-add ballerie~J is vented overboard 
tu d"po'>e o f e le~o·truly te and hydrogen ~~" fume' dischurged 
during the normal charging operation T\• m:.urc t h~ di'>po,ul 
uf these fume,. the vent ho~e connection!> :-~tthe bnllery box 
' hould be checked frequently for ob,triJCIIOn'>. 

EXTERNAL POWER 

When using ex ternal power, it is very Important that the 
following precautions be observed. 

I . The aifplone has a negative ground system. Exercise 
care to avoid reversed polari ty. Be sure to connect the 
positive lend of the auxiliory power unit to the positive 
terminal of the airplane's external power receptacle and the 
negative lead to the negative terminal of the external power 
receptacle. A po~ative \IOitage must also be applied to the 
small guide pin . 

2. To prevent arcing, make certain no power is being 
supplied when the connection is made. 

3. Make certain that the battery switch is ON, aU avoinics 
and electrical switches OFF, and a ba ttery is in the system 
before connecting an C:\ternal power unit. This protects the 
electronic voltage regulators and associated electricnl 
equipment from voltage tronsients (power nuct uations). 

RECHARGING BATTERY USING AUXILIARY 
POWER 

I. Battery switch· ON. 
2. Connect an auxiliary power unit to the airplane's 
xtemal power receptacle as described in the NORMAL 

- PROCEDURES section. 

If the battery relay will not close, I he battery must be 

removed from the aircraft for recharging. Check the battery 
relay control circuH for a malhmction. 

CHECKING ELECTRICAL EQUIPMENT 

Connect an auxiliary power unit as outlined in NORMAL 
PROCEDURES. Ensure that the current is stabilized prior 
to making any electrical eqwpment or avionics check. 

NOTE 

If the external power unit has poor voltage 
regulation or produces voJtage transients the 
equipment connected to the unit may be 
damaged. 

MAGN ETOS 

Magnetos ordinarily require only occasional adjustment, 
lubrication and breaker point replacement. This work 
should be performed by your BEECHCRAFT Parts and 
Service Outlet. 

WARNING 

To be sofc, treat the magnetos as hot whenever 
a switch leBd is disconnected at any point; lhcre 
is not an internal automatic grounding device. 
The magnetos can be grounded by replacing the 
switch lead at the noise filter capacitor wit h a 
wire which Is grounded to the engine case. 
Otherwise, all spark plug leads should be 
disconnected or the coble ou tlet plate on the 
rear of the magneto should be removed. 

PROPELLERS 

Propeller opera lion, servicing and main tenonce instructions 
are contained in the propeller owner's manual furnished 
with your airplone. 

WARNING 

When servicing a propeller, always make certain 
the ignition S\vi tch is off and t11ol the engine 
has coo led completely. STAND lN THE 
CLEAR WHEN MOVlNG A PROPELLER. 
THERE IS ALWAYS SOME DANGER OF A 
CYLINDER Fl RJNG WI-lEN A PROPELLER 
IS MOVED. 

PROPELLER DOME AIR PRESSURE SETTING 

The propeller spinner dome air pressure should be checked 
for sufficient pressure each I 00 bours as follows: 

1. Remove the cap on the propeller spinner. 
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2. Connect a dry air or nitrogen supply line to the air 
valve and fill to 80 PSI for HC-F3YR-2/C7479-2R or 
HC-F3YR·2/C7479B-2R or HC-F3YR-2F/FC7479-2R or 
HC-F3YR-2F/FC7479B-2R propellers. This should be done 
at 70°F. 

NOTE 

Inc rease 2 PSI for every 10 degrees of 
temperature increase. Decrease 2 PSl for every 
10 degrees of temperature decrease. 

3. Fill to 41 PSI for HC-F3YR-2UF/FC7479-2R or 
HC-F3YR-2UF/FC7479B-2R propellers. 11tis should be 
done at 70° • l00°F. 

NOTE 

70° to 100°F · 41 PSl 
40° to 70°F · 38 PSI 

0° to 40°F · 36 PSI 
-30° to 0°F · 33 PSI 

~ \\ 
- ~ 

Propeller Dome 

PROPELLER BLADE BEARING LUBRICATION 

I. Remove the propeller spinner. 
2. Remove the safely wire and covers from Ule four grease 

zerks. 
3. Lubricate by placing the grease gun fitting on one zerk 

of each blade and filling until the grease is visible from the 
zerk opening on the opposite side of the blade. The zerk on 
the opposite side must be removed. 
4. Clean lhe excess grease from the propeller, reinstall tl1e 

grease zerk covers and safety. 
5. Reinstall the spinner. 

INDUCTION AIR FILTERS 

The induction air filters should be cleaned every 50 hours 
of operation and replaced every 500 hours. In extremely 
dusty conditions Ute filter shopld be inspected frequently 
for cleaning if needed . 

To remove and clean the filters: 

I. Open the access door on the right side of each nacelle. 

2. Slide out the ffiters. 
3. Clean the filter per manufacturer's .instructions printed 

on the edge of lhe filter. and replace. 

LANDING GEAR 

MAIN WHEEL JACKING 

Individual main wheels may be jacked by placing a Ooor 
jack under the jacking point located under each axle. 

CAUTION 

Prior to jacking the airplane, ensure that an 
unbalanced condition does not exist. Fuel 
should be distributed evenly in both wings to 
prevent an unbalanced condition which could 
cause the airplane to be unstable while on jacks. 

SHOCK STRUTS 

CAUTION 

Never taxi wilh a flat shock strut. 

The shock Struts are filled Willi compressed :tir and 
hydraulic fluid. The same procedure is used for servicing 
both Ule main and nose gear shock struts. To service a strut. 
proceed as follows: 

I . Remove the air valve cap and depress the valve core to 
release U1e air pressure. ~ 

WARNING 

Do not unscrew the air valve assembly until the 
air pressure has been released or it may be 
blown off with considerable force, causing 
injury to personnel or property damage. 

2. Remove the air valve assembly. 
3. Compress Ule stru t and fill through lhe air valve 

assembly hole with hydrau'Uc Ouid until the fl uid overflows 
{approximately one pint). 

4. Cycle the strut from full extension to compressed and 
reftl l. Repeat until no more fluid can be added to the strut 
.in lhe compressed position. 

NOTE 

Cycling of U1c shock strut is necessary to expel 
any trapped air within Ule strut housing. 

5. Install the air valve assembly. 
6 .. With the aircrafl resting on the ground and the fue l 

cells full, inflate the nose gear strut until 4-1/16 Lo 4-5/16 
inches of the piston are exposed and inflate Ule main gear 
until 3 inches of Ule piston are exposed. Rock the ajrcraft 
genUy to prevent possible binding of the piston in the 
barrel while inflating. 

NOTE 

Jt is recommended that the nose strut innation 
dimension and U1e tire inflation pressure be 
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carefully adhered to. Properly inflated tires and 
struts reduce the possibility of ground damage 
occurring to the propellers. Exercise caution 
when taxiing over rough surfaces. 

........__... The shock strut piston must be clean. Remove foreign 
material by wiping the strut with a cloth containing 
hydraulic fluid. 

CAUTION 

If a compressed air bottle containing air under 
extremely high pressure is used, exercise care to 
avoid over-inflation ·of the strut. 

WARN ING 

NEVER FILL SHOCK STRUTS WITH 
OXYGEN. 

BRAKES 

The brake fluid reservoir, acces~ible through the forward 
baggage compartment door, is hinged on the aft frame of 
the door. Loosening the screw securing the reservoir to the 

ll 

·11 ' 
• 

Brake Fluid Reservoir 

airplane structure allows the reservoir to swing out for easy 
servicing. Fill the reservoir with hydraulic nuid to the full 
mark on the dipstick. Maintain the fluid· level between the 
"add" and "full" marks. 

CAUTION 

Do not overfill. 

"On multi-d isc brakes, a brake wear indica tor pin is attached 
the pressure plate on each brake. The pin moves with the 

-.._,...tessure plate as the brakes are applied. When the brakes 
are applied and the indiCator pin is flush with its bushing, 
the lining has reached its wear limit. 

On single-disc brakes, the lining should oe replaced when 
the ·~istance between the brake lining and the brake housing 
measures .250 inch with the brakes applied. 

PARKING BRAKE 

The brakes are set for parking by pulling out the parking 
brake control and depressing the pilot's brake pedals to 
pressurize the system. Do not attempt to lock the parking 
brake by applying force to the parking brake handle; it 
controls a valve only and cannot apply pressure to the 
brake master cylinders. 

CAUTION 

Do not set the parking brake control when the 
brakes are hot from severe use or during low 
temperatures when an accumulation of 
moisture may cause the brakes to freeze. 

TIRES 

The main wheel tires are 19.5 x 6.75-8,10 ply rated, tube, 
rim-inflated type. The nose wheel tire is a 15 x 6.00 x 6 , 4 
ply, tube type. A maximum outside diameter of 15 inches 
on the nose wheel tire is required to ensure proper 
clearance of the nose wheel shock absorber assembly. 
Inflate the nose wheel tire to 47 to 50 psi, and the main 
wheel tires to 76 to 82 psi. Jf necessary to comply with 
runway landing restrictions, main gear tire inflation 
pressure may be reduced to 65 psi. Maintaining 
recommended tire innation wilJ help to avoid damage from 
landing shock and contact with sharp stones and ruts, and 
wiiJ minimize tread wear. When inflating tires, inspect them 
visually for cracks, breaks or evidence of internal damage. 

NOTE 

Beech Aircraft Corporation cannot recommend 
the use of recapped tires: Recapped tires have a 
tendency to swell as a result of the increasec1 
·temperature gene rat ed during take-off. 
J n creased tire size can jeopardize proper 
function of the landing gear retract system, 
with the possibility of damage to the landing 
gear doors and retract mechanism. 

FUEL SYSTEM 

All fuel cells in each wing plus the optional tip tanks are 
interconnected and serviced through a filler cap in the wing 
tip and/or outboard wing section. To obtain maximum 
capacity with the tip tank installation, use the tip fllJer 
caps. 
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CAUTION 

To prevent fuel spillage, do not open the 
outboard wing section filler caps with the tip 
tanks filled. Should spillover occur, wash all 
fuel from the wing surface to preclude possible 
damage. 

' When fi lling the airplane fuel cells, always observe the 
following: 

I. Service the fuel cells with 100/130 {Green) octane fuel 
or, if not available, use 11 5/145 (Purple) octane fuel. 

2. Make certain the airplane is statically grounded to the 
servicing unit. 

3. Do not fill fuel cells near open flame or within I 00 feet 
of any open, energized electrical equipment capable of 
producing sparks. 
4. Do not insert the fuel nozzle more than 3 inches into 

the filler neck; to do so may cause damage to the rubber 
fuel cell. 

Most fuel injection system malfunctions can be attributed 
to contaminated fuel. Inspecting and cleaning the fuel 
strainers should be considered to be of the utmost 
importance as a regular part of preventive maintenance. 

Normally the fue l strainers should be inspected and cleaned 
every J 00 hours. However, the strainers should be inspected 
and cleaned at more frequent intervals depending on service 
condHions, fuel handling equipment, and operation in 
localities where there is excessive sand or dust. 

Sne1p-type fuel drain:;. on airplanes P-247 through P-434 or 
rlush-type fuel drains on airplanes P-435 and after and on tip 
tanks (if installed), are located on the lower surface of each 
wing. Open the ruel drains daily to allow condensed mois· 
ture to drain from the fuel system. Open the flush-type 
drains with the wrench provided in the loose tools and acces· 
sories. 

NOTE 

If the cells are to remain unftJied for 10 days or 
more, apply a thin coating of light engine oil to 
the inside surface of the cell to prevent 
deterioration and cracking. 

OIL SYSTEM 

The engines are equipped with a wet sump, pressure type 
oil system. Each engine sump has a capacity of l3 quarts. 
The oil system may be checked through access doors in the 
engine cowling. A calibrated dip stick attached to the fiJler 
cap indicates the oil level. Due to t.he canted position of the 
engines, the dip sticks a~e calibrated for either right or left 
engines and are not interchangeable. 

The oil should be changed every 100 hours under normal 
operating conditions and the oil filter changed every SO 

hours. Lycoming specifies that only ashless dispersant oil be 
used in the engines. The oil drain is accessible through the 
cowl flap opening. The engines should be warmed to 
operating temperature to assure complete draining of the 
oil. Moisture that may have condensed and settled in the oil 
sump should be drained occasionally by opening the oil '---' 
drain plug and allowing a small amount of oil to escape. 
This is particularly important in winter, when the moisture 
will collect rapidly and may freeze. 

The oil grades listed in the Approved Oil Grades Chart are 
ge neral recommendations only, and will vary with 
individual circumstances. Lycoming Service Instruction 
1 0 14E s pe ci fies only ashJess dispersant multi-grade 
lubricants are to be used in the Dukes T10-S4J series 
engines. At operating temperatures above 60°F (I 5°C), 
multi-grade lubricants equivalent to SA£ 50 or SAE 60 
should be used. At temperatures below 30°F (-1 °C), 
multi-grade lubrican Is equivalent to SAE 40 are 
recommended. 

OXYGEN SYSTEM 

To service the oxygen system, remove the protective cap 
from the nJler valve loca ted in the aft fuselage. 

WARNING 

Keep fires, cigarettes and sparks away when 
outlets are in use. Open and close all oxygen 
valves slowly . Make certain the oxygen shutoff 
valve is in the closed position. Inspect the filler 
connection for cleanliness before attaching it to 
the filler va lve. Keep tools, hands and 
components clean, as fire or explosion may 
occur when pure oxygen under pressure comes 
in contact with organic material such as grease 
or oil. 

( 

Attach a hose from an oxygen recharging cart to the Iiller 
valve. To prevent overheating, ftll the oxygen system slowly 
by adjusting the recharging rate with the pressure regulating 
valve on the cart. The oxygen cylinder should be filled to a 
pressure of 1800 ± SO psi at a temperature of 70°F. This 
pressure may be increased an additional ·3.5 psi for each 
degree of increase in temperature. Similarly, for each degree 
of drop in temperature, reduce the pressure by 3.5 psi. 
When the oxygen system is properly charged, disconnect 
the filler hose from the filler valve and replace the 
protective cap. 

OXYGEN CYLINDER RETESTING 

Oxygen cylinders used in the airplane are of two types. 
Light weight cylinders, stamped "3HT" on the plate on ti1e 
side, must be hydrostatically tested every three years anr' 
the test date stamped on the cylinder. This bottle has _,.; 
service life of 4 ,380 pressurizations or ftfteen years, 
whichever occurs fust, and then must b~ discarded. Regular 
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weight cylinders, stamped "JA", or "3AA", must be 
hydrostatically tested every live years and stamped with the 
retest date. Service life on these cylinders is not limited. 

~ .. I NOR MAINTENANCE 

CLEANING 

CLEANING DEICE BOOTS 

Keep the boots free of engine oil with a solution of neutral 
soap and water. Avoid scuCfmg the surface of the boot to 
protect the speciaJ conductive surface. 

CAUTION 

Deice boots may be damaged by draggjng 
gasoline hoses over them or resting ladders or 
plat forms against them. Protect these surfaces 
while working around them. 

INTERIOR 

ie sea ts, rugs, upholstery panels, and headlining should be 
~cuum-cleaned regularly. Com mercinJ foam-type cleaners 

or shampoos can be used to clean rugs, fabrics, and 
upholstery; the instructions on the containers should be 
followed carefully. 

ENGINES 

Clean the engines wi th kerosene, solvent , o r any stan dard 
eng;ne cleaning solvent. Sproy or brush the fluid over lhe 
engine, then wash it off with water and nJlow to dry . 

CLEANING AND CARE OF AIRCRAFT FINISH 

Do not ~pply wax or polish for a period of 90 days after 
delivery to allow the paint to cure. Waxes and polish seal 
the paint from the air and prevent curing. For uncured 
painted surfaces, wash only with cold or lukewarm (never 
hot) water and a mild nondetergent soap. Any rubbing of 
the painted surface should be done gently and held to a 
minimum to avoid scratching the paint film. 

After the paint cures, wash the airplane with a mild soap 
and water. Flush loose dirt away fi rst with clear water. 
Harsh , abrasive , or aJkaJine soap or de tergents which could 
cause corrosion or make scra tches should never be used. 
Use soft cleaning clo ths or chamo1s to prevent scratches 
when cleaning and polishing. Any good grade automobile 
wax may be used to preserve painted surfaces. To remove 
stubborn oil and grease, use a sofl cloth dampened with 
naphtha. However, after cleaning with naphtha, the surface 
should be rewaxed, and polished. 

CLEANING PLASTIC WINDOWS 

If a commercia] cleaning compound for cleaning acrylic 
plastic windows is used, follow the instructions on the 
con tainer. If a commercial cleaner is not available, clean as 
follows: 

Cleaning of lhe acrylic plastic windows should never be 
a ttempted when dry. Flush the window with water or a 
mlld soap solution and rub lightly with a grit-free soft 
cloth , chamois or sponge. Stubborn grease or oil deposits 
are readily removed with alipha tic naphtha or hexane. 
Rinse whh clear water. 

CAUTION 

Do not use thinner or aromatic abrasive cleaners to 
clean the windows since U1e surface of the plastic 
may be da maged . Also, aliphat ic naphtha and 
similar solvents are ltighly nammable, and extreme 
care must be. taken when using them. 
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LUBRICATION DIAGRAM 
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•• 

J 

NOTE 

G 

., 
• 

Apply MIL.C-81322 lubricating grease at :Ill points of friction in the cabin door except where Oilitc bearings are I 
installed. The time interval for lubrication is as required. 

Precaution should be taken when using MIL-G-23827 and Mlr...G-81 322, since these greases contain chemicals harmful I 
to painted surfaces. 

Aaps track rollers (pre-lubed sealed bearings). Pressure lubricate nl 1000 hours inspection using MIL·G-23827 
lubricating grease. 

MIL-C-23827 grease is recommended for use in lubricating the blade bcnrings in the Hartzell Propeller . 
This grease will insure against a possible freeze up of the pitch change mechanism when prolonged nights 
are made at allitudes where the ambient temperature is below ·20°C. Lubricate at 100 hours inspectiou. 
(6) 

I 

( ) Indicates the number of points to be lubricated . 

A6o-604-78 
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LUBRICATION POINTS 

INDEX LOCATION 

CONTROL CO LUMN 

II Control column chain (3) 

INDEX LOCATION 

RUDDER PEDALS 

a Pedals linkage (6) 

LUBR ICANT 

DETAIL A 

SAE IOW·30 

DETAIL A 

DETAIL B 

LUBRICANT 

DETAI L B 

SAE IOW-30 
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100 hrs. 
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INTl:RVAL 

100 hrs. 
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INDEX 

a 
II 

INDEX 

II 
lfJ 

LUBRICATION POINTS 

LOCATION LUBRICANT 

LANDING GEAR ACTUATOR DETAIL C 

Landing gear motor gear box ( 1) MI L-G-81322 

t Landing gear actuator gear box ( 1) Mll-L-10324 

DET All c 

t When properly filled, the oil level on a dip stick inserted 
through the fi ller hole will be approximately % inch. 

DET All D 

\ 
) 

LOCATION LUBRICANT 

FLAP ACTUATOR DETAIL D 

Flap motor gear box (1) MIL-G-23827 

Flap actuator (2) MIL·L-6086 Grade M 
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INTERVAL 

300 hrs. 

300 hrs. I 

INTERVA L 

300 hrs. 

1000 hrs. I 

AS0-604-98 ~ 

10-11 



'--' 

I 

I 

10-12 

LUBRICATION POINTS 

I~DEX LOCATION LUBRICANT 

RUDDER TRIM DETAIL E 

II Rudder trim tab actuator I 1) . Ml L·G-23827 

IJ tRudder trim tab hinge ( 1) MIL·M·7866B 

1 Mix MIL·M-78668 with naphtha and apply with a brush. 

DETAIL E 

DETAIL F 

INDEX LOCATION LUBRICANT 

II 
IJ 

ELEVATOR TRIM DETAIL F 

Elevator trim tab actuator (1) Ml L·G·23827 

tEievator trim tab hinge ( 1) MIL M-78668 

tMix Ml L·M·7866B with naphtha and apply with a brush. 
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100 hrs. 
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INTERVAL 

AR 

100 hrs. 
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LUBRICATION POINTS 

( INDEX LOCATION LUBRICANT INTERVAL 

A I LERON BEL L CRANK DETAILG 

II Aileron bell crank (6) SAE I OW-30 100 hrs. I 

DETAIL G . 

( 

DETAIL H 

INDEX LOCATION LUBR ICANT INTERVAL 

AILERON TR IM TAB DETAIL H 

II Aileron trim tab actuator I 1 l MIL·G·23827 AR 

II !Aileron lrim tab hinge (1) MIL·M·7B66B 100 hrs. I 

t Mix Ml L·M· 7866B with naphtha and apply with a brush I 

( 
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LUBRICATION POINTS 

INDEX LOCATION LUBRICATION INTERVAL ( 
MAIN LANDING GEAR DETAIL I 

II Main wheel bearings (4) MIL·G-3545 100 hrs. 

I IJ Main shock struts (2) MIL·H·5606 or 100 hrs. 
MIL·H·83282 

IJ Uplock rollers (2) ~L·G·23827 100 hrs 

( 

DETAIL I 

INDEX LOCATION LUBRICANT INTERVAL 

II Main retract fi ttings (8) MIL·G-81322 100 hrs. 

IJ Main gear door hinges ( 10) SAE 10W·30 100 hrs. 

I B Ma1n Gear Torque SAE 30 01 100 hrs 
Knee Hrnge Pom1 SAE lOW 30 

A6()..604.1 2B 
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LUBRICATION POINTS 

( INDEX LOCATION LUBRICANT INTERVAL 

NOSE LANDING GEAR DETAIL J 

a Nose wheel bearings (2) MIL·G·3545 100 hrs. 

B Nose shock strut (1) MIL·H·5606 Of MIL·H-83262 100 hrs. 

II Nose gear door hinges (61 SA!: 10W·30 100 hrs. I 

a Nose gear forward 
retract rod ( 1) 

MI L·G·71 18 600 hrs. 

·a Nose gear brace MIL-G-81322 100 hrs. 
bushings (4) 

B Nose Gear Tor que SAE 30 or 100 hrs. I Knee Hinge Point SAE IOW-30 

'P-297 and after 

( 

IJ AFTSIDE 

A60·604·13B '-../ 

AS Duke 860 Supplemental Operational Data 10-15 



LUBRICATION POINTS 

INDEX LOCATION LUBRICANT INTERVAL I 
( 

CABLEPRESSURESEALS DETAIL K 

II Control cable pressure seals (8) MIL·G-23827 1000 hrs. 

B Trim tab cable pressure seals (3) MIL·G·23827 1000 hrs. 

DET All K 

( 

A60-G04-14A l 
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( 
INTERVAL 

Preflight 

50 hrs. 

100 hrs. 

( 

AS 

RECOMMENDED SERVICING SCHEDULE 

ITEM 

Drain Fuel Sump 

Drain Fuel Strainer 

Drain Fuel Tank 

Drain Heater Fuel 

Check Engine Oil Level 

Replace Engine Oil Filter 

Clean Induction Air Filter 

Lubricate Uplock Rollers 

Change Engine Oil 

Clean Engine Oil Screen 

Check Battery Electrolyte 

Check Propeller Air Dome 

Check Propeller Accumulator 

Clean Pressure System Inlet 
Air Filter 

Clean Servo Fuel Filter 

Clean Static Air Button 

Clean Heater Fuel Pump 
Screen 

Clean Cabin Altitude 
Control Filter 

LOCATION 
(Letters refer to Lubrication 
Diagram) 

Lower wing surface 

Lower wing surface 

Lower wing surface 

Aft bulkhead of nose wheel well 

Access door on upper cowling 

Right side of engine 

Right rear side of engine 

Each main landing gear (I) 

Accessible through cowl 
flap open ing 

Engine oil sump 

Access plate on rear of 
left nacelle 

Access cap on propeller 
spinner 

Lower rear of engine 

Forward side of aft engine 
baffle 

Fuel injection 

Aft fuse lage skin 

Left wing stub 

Right subpanel 

Duke 860 Supplemental Operational Data 

SERVICE AND MATERIAL '----' 
(Numbers Refer to Item in 
Consumable Materials) 

(2) 

Clean per instructions on filter. 

SAE 10W-30 I 

(2) 

....-
Clean with solvent and blow -...._./ 

d ry with air pressure at 
oil change. 

See Maintenance Manual 

Dry air or nitrogen 

Dry air or nitrogen 

Wash with soap and water, 
rinse and dry. 

Clean with solvent and blow 
dry with air pressure (8) I 

Clean with solver)t and wipe 
dry with clean rag (8) I 

Clean with solvent and blow 
dry with air pressure (8) I 

P-247 thru P-307: Clean or I replace. P-308 and after: 
Clean with solvent and 
blow dry with air pressure. 

\...._/ 
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RECOMMENDED SERVICING SCHEDULE (Cont inued) 

INTERVAL IT EM ;LOCATION SERVICE AND MATERIAL ( (Letters refer to Lubrication (Numbers Refer to Item in 
~ Diagram) Consumable Materials) 

Clean Cabin Pressurization Aft pressure bulkhead Clean or replace. 
System Outflow Valve 
Filter (P-247 through 
P-307) 

Clean Cabin Pressurization Aft pressure bulkhead Clean with solvent and blow 
System Safety Valve dry with air pressure. 
Filter (P-308 and after) 

100 hrs. Drain Static Air Line On upholstery panel below 
copilot's subpanel 

Lub Control Column Chain In cockpit (A) SAE 10W-30 

Lub Rudder pedals In cockpit (R) SAE 10W-30 

Lt..b Elevator Trim Tab On elevator (FI Mll-M-7866(5) 
Hinge 

Lub Rudder Trim Tab On rudder (E) MIL-M· 7866(5) 
Hinge 

Lub Aileron Trim Tab On aileron{H) MIL·M·7866(5) c Hinge 

Lub Aileron Bell Crank Under cockpit floorboards (G) SAE lOW-30 

Lub Main Wheel Bearings Main landing gear {I) MIL·G·B1322 (3) 

Lub Main Retract Fittings Main landing gear MIL-G-81322 

Lub Main Gear Door Hinges Main landing gear wheel SAE 10W·30 
well (I) 

Lub Nose Wheel Bearings Nose landing gear(J) Mll·G-81322 (3) 

Lub Nose Gear Door Hinges Nose landing gear wheel SAE lOW-30 
welllJ) 

Lub Turbocharger Wastegate Exhaust manifold forward MOUSE Ml LK or 
butterfly valve at turbocharger KANO KROll 

I 300 hrs. Lub Landing Gear Motor Under floorboards of MIL-G-81322 (3) 
Gear Box cockpit(C) 

500 hrs. Replace Pressure System Right rear side of nacelle 
lnline Air Filter 

Replace Induction Air Right rear side of nacelle 
Filter 
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RECOMMENDED SERVICING SCHEDULE (Continued) 

INTERVAL ITEM LOCATION SERVICE AND MATERIAL 
{Letters refer to Lubrication (Numbers Refer to Item in 
Diagram) Consumable Materials) 

1000 hrs Lub Landing Gear Actuator Under floorboards of MIL-L-1 0324 
gear box cockpit {C) 

Lub Flap Actuator Under floorboards of cabin {D) MIL-L-6086 Grade M '' "'' 

Lub Flap Motor Gear Box Under fl()l')rboards of cabin (D) Ml L-G-23827 14) 

As Lub Rudder Trim Tab On rudder (E) MIL·G-23827 (4) 
Required Actuator 

Lub Elevator Trim T ab On eleva tor(Fl MIL-G-23827 (4) 
Actuator 

Lub Aileron Trim Tab On aileron {H) MIL·G·23827(4) 
Actuator 

Brake Fluid Reservoir Forward baggage compartment MIL·H-5606 or Mll-H-83282 
hydraulic fluid (7) 

Oxygen Cylinder Art fuselage Ml L-0 ·2721 0, aviator's IJreathlng 
oxygen (13) 

Air Conditioner Compressor See Maintenance Manual Suniso No.5 or T exaco Capella 
Oil Level E, 500 Viscosity oil (17) 

Air Conditioner Refrigerant See Maintenance Manual Refrigerant No. 12 ( 1 8~ 

Service Main and Nose Top of each strut Compressed air and (5) 
Landing Gear Struts 

One Year Emergency Locator Trans· Aft fuselage, right side 
from mitter (ELT) Battery 
battery (Replace) 
Installation 

NOTES: 1. Any lime the control surfaces are altered, repa•red. or repainted, they must be rebalanced per Maintenance 
ManuaL 
2. Check the w1ng bolts lor proper torque at the f1rst 100 hour inspection and at the first 1 00 hour inspection af1er 

each reinstallation of the wing attach bolts 

Rechargeable Batteries Recharge after one cumulative hour of use or after 50% of the useful charge life. 
Non-Rechargeable Batteries: Replace after one cumulative hour or after 50% of the useful life. 

'-' 
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CONSUMABLE MATERIALS 

The vendor products appearing in this table have been selected at random to help field personnel determine products ( 
mforming to the military specifications in this publication. The brand names are listed for ready reference and are not 

_."ecifically recommended by Beech Aircraft Corporation. Any product which conforms to the referenced specifica tion may 
be used. 

ITEM 

1. 

2. 

I 3. 

5. 

10.20 

MATERIAL 

Fuel. Engine 

Oil, Engine 

lubricating Grease, 
General Purpose, Wide 
Temperature Range 

lubricating Grease, 
Aircraft and Instruments, 

Lubricant, 
Powdered, Graphite 

Hydraulic Fluid 

SPECIFICATIONS 

100/130 (Green) Octane; if not 
available, use 115/145 (Purple). 

MIL-L-22851 

Mll-G-81322 

Mll·G-23827 

Mll-M-7666 or 
"Petrochem Chain Life" 

Mll-H-5606 or 
MIL·H-83262 

Duke 660 Supplemental Operational Data 

VENDOR PRODUCTS 

Ashless Dispersant Only 

Regal AFB 2, Texaco Inc., 
135 East 42nd Street, New 
York, 17, N.Y. 

Aeroshell Grease 5, 6, 
Shell Oil Co., 50 West 50th 
Street, New York 20, N.Y. 

International l ubricants Co., 
New Orleans, La. 22442 

Mobil Grease 28. Mobil Oil 
Corp., Shoreham Bldg., 
Washington D.C. 20005 

Supermil Grease No. A72832, 
American Oil Co., 910 South 
Michigan Avenue, Chicago, Ill. 

Royco 27A, Royal lubricants 
Co., River Road, Hanover, N.J. 

Aeroshell Grease 7, Shell 
Oil Co., 50 West 50th St., 
New York 20, N.Y. 

GP-38, National Carbon Co., 
New York, N.Y. 

Ashland Chemical Co., 
P.O. Box 2260 Santa Fe 
Springs, California 90670 

Brayco 756D, Bray Oil Co .• 
3344 Medford Street, 
l os Angeles 63, California 

PED 3565, Standard Oil Co., 
of California, 225 Bush 
Street, San Francisco 20, 
California 

c 

l 
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CONSUMABLE MATERIALS (Continued) 

( ITEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS 

....__.,. 
7. Anti-Ice Fluid TT-1-735 Sherwood & Co., Wichita, Kansas 

8. Solvent PD680 

9. Soap Solution, Oxygen MIL-L-25567 
System, Leak-Testing 

.... -··--
10. Lubricant, Molybdenum MIL-M-7866 Molykote Z, Wilco Inc., 

Disulfide Wichita, Kansas 

Molykote Z, Standard Oil of 
Kentucky 

Molykote Z, Hasker Seals, 
Glendale, California 

Molykote Z, Alpha Molyk9te 
Corp., Stanford, Conn. 

Moly-Paul Number 4, K.S. 
Paul Products Ltd., 
London, England 

11 . Tape, Antiseize Mfl-T-27730 I 
( 

Tetraffuoret hyfene 

'-.....-" 
Dag 217, Acheson Colloies 
Co., Port Huron, Michigan 

Key Abso- l ute, Type B, 
Key Co .• East St. Louis, 
Illinois 

12. Aviator's Breathing Oxygen Mll·0-27210 

13. Naphtha TT-N-95 

14. Methyi .Ethyl Ketone Mll-M-13999 

15. Thread l ocking Compound Stud loc, Loctite Corp., 
Newington, Conn. 

16. Lubricating Oil, Gear MIL-L-10324A Trojan Gear Oil 6086M, 
or Ml L-L-6086 Cities Service Oil Co., 
Grade M New York. New York 

Aeroshell Fluid 5M, 
Shell Oil Co .• 50 West 
50th Street, New York, N.Y. 

L-1195, Sinclair 
Refining Co., 600 Fifth 

( Avenue, New York, N.Y. 
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ITEM 

'-
17. 

18. 

MATERIAL 

Oil (Air Conditioner 
Compressor) 

Air Conditioning 
Refrigerant 

CONSUMABLE MATERIALS (Continued) 

SPECI FI CATIONS 

Suniso No. 5 

Texaco Capella E 
(500 viscosity) 

Dichlorodifluoro­
methane 

Racon 12 Racon Inc., 

Genetron 12 

Freon 12 

NOTES 

VENDOR PRODUCTS 

Virginia Chemical & Smelting 
Co .. West Norfolk, Virginia 

Texaco Inc., 135 East 42nd St., 
New York, N.Y. 

Wichita, Kansas 

All ied Chemical 
Speciality Chemicals Division, 
Morristown, New Jersey 

DuPont Inc., 
Freon Products Division, 
Wilmington Delaware 19898 

1. If 100/130 (Green octane fue l is not available, 115/145 (Purple) octane fue l may be used as an alternate. Never use a 
lower octane fuel. 

2. Mix I tern 5 with naphtha' and apply with a brush. 

13. Precautions should be taken when using MIL·G·23827 and MIL·G·81322, since these greases contain chemicals harmful 
to pa10ted surfaces. 
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APPROVED ENGINE OILS 

(ASHLESS DISPERSANT OILS) 

COMPANY 

Delta Petroleum Company Incorporated 

Enjay Chemical Company 

Mobil Oil Corporation 

Shell Oil Company 

Texaco Incorporated 

BRAND IDENTIFICATION 

Global Concentrate A 

Paranox 160 and 165 

RT -451, RM-178E, RM-180E 

Shell Concentrate A Code 60068 
Aeroshell W120 
Aeroshell WBO 

TX-6309 
Aircraft Engine Oil Premium AD120 
Aircraft Engine Oil Premium AD80 

American Oil and Supply Company 

Chevron Oil Company 

Humble Oil and Refining Company 

Standard Oil Company of California 

PO Aviation Lubricant 753 

Chevron Aero Oil Grade 120 

Esso Aviation Oil E-120 
Enco Aviation Oil E-120 
Esso Aviation Oil A-100 
En co Aviation Oil A-1 00 
Esso Aviation Oil E-80 
Enco Aviation Oi l E-80 

Chevron Aero Oil Grade 120 

The vendor products appearing in this table have been selected at random to help field personnel 
determine products conforming ro t:he specifications in this publicat ion. The brand names are 
listed for ready reference and are not specifically recommended by Beech Aircraft Corporation. 
Any product which conforms to the referenced specification may be used. 
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LAMP REPLACEMENT GUIDE 

LOCATION PART NUMBER 

Annunciator Panel Lights 327 

Edge Lights D158-100-5T 1 

Post Lights 327 

Compass light 327 

Instrument Flood Lights (Red) 1846R 

Instrument Flood lights (White) 1846 

Map Light 1495 

Landing Gear Position Lights 327 

Reading Lights 1495 

Nose Baggage Compartment Light 303 

Navigation lights (Wing) 1524 

Navigation Light (Tail) 1683 ( 
Rotating Beacon (Upper And Lower) A7079a24 

Ice light A7796A24 

Landing Lights 4596 

Taxi Light (Nose Landing Gear) 4587 

Flap Position Indicator Lights FB-59 

I Recogn111on Lights DN25-3 

Wing Tip Strobe Llghl 30- 1131 ·3 or 701148-7-2 
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~ 
Twin Engine (Piston) 

INTRODUCTION 

Beech Aircraft Corporation has developed this special 
summary publication of safety Information to refresh pi­
lots' 'and owners' knowledge of safety related subjects. 
Topics in this publication are dealt with in more detail in 
FAA Advisory Circulars and other publications pertaining 
to the subject of safe flying. 

The skilled pilot recognizes that safety consciousness is 
an Integral - and never-ending - part of hi.s or her fob. Be 
thoroughly familiar with your airplane. Know Its limitations 
and your own. Maintain your currency, or fly with a quali­
fied instructor until you are current and proficient. Prac­
tice emergency procedures at safe altitudes and air­
speeds, preferably with a qualified Instructor pilot, until 
the required action can be accomplished without refer­
ence to the manual. Periodically review this safety Infor­
mation as part of your recurrency training regimen. 

BEECHCRAFT airplanes are designed and built to pro­
vide you with many years of safe and efficient transporta­
tion. By maintaining your BEECHCRAFT properly and fly­
ing tt prudently you will realize its full potential. 

. . . . . . . . . . . • Beech Aircraft Corporation 

October, 1990 

Section XI 
Safety Information 

WARNING I 
Because your aircraft is a high perfor­
mance, high speed transportation vehicle, 
designed for operation in a three­
dimensional environment, special safety 
precautions must be observed to reduce­
the risk of fatal or serious Injuries to the pl­
lot(s) and occupant(s). 

It is mandatory that you fully understand the contents of 
this manual and the other manuals which accompany the 
aircraft; that FAA requirements for ratings, certifications 
and review be scrupulously complied with; and that you 
allow only persons who are properly licensed and rated, 
and thoroughly familiar with the contents of the Pilot's 
Operating Handbook and FAA Approved Airplane Flight 
Manual to operate the aircraft. IMPROPER OPERATION 
OR MAINTENANCE OF AN AIRCRAFT, NO MATTER 
HOW WELL BUILT INITIALLY, CAN RESULT IN CONSID­
ERABLE DAMAGE OR TOTAL DESTRUCTION OF THE 
AIRCRAFT ALONG WITH SERIOUS OR FATAL INJU­
RIES TO ALL OCCUPANTS . 
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~ft 
Twin Engine (Piston) 

GENERAL 

As a pilot, you are responsible to yourself and to those 
who fly with you, to other pilots and their passengers and 
to people on the ground, to fly wisely and safely. 

The following material in this Safety Section covers sev­
eral subjects in limited detail. Here are some condensed 
Do's and Don'ts. 

DO'S 

Be thoroughly familiar with your airplane, know Its limita­
tions and your own. 

Be current in your airplane. or fly with a qualified Instruc­
tor until you are current. Practice until you are proficient. 

Preplan all aspects of your flight - Including a proper 
weather briefing and adequate fuel reserves. 

Use services available - weather brierlng, inflight weather 
and Flight Service Station. 

Carefully preflight your airplane. 

Use the approved checklist. 

Have more than enough fuel for takeoff, plus the trip, and 
an adequate reserve. 

Be sure your weight loading and C.G. are within limits. 

Use seatbelts and shoulder harnesses at all times. 

Be sure all loose arhcles and baggage are secured. 

Check freedom and proper direction of operation of all 
controls during preflight. 

Maintain the prescribed airspeeds In takeoff, climb, de­
scent, and landing. 

Avoid wake turbulence (Vortices). 

Preplan fuel and fuel tank management before the actual 
flight. Utilize auxiliary tanks only m level cruise flight. 
Take off and land on the fullest main tank, NEVER use 
auxiliary fuel tanks lor take ott or landing. 

Practice emergency procedures at safe altitudes and air­
speeds, preferably with a qualified Instructor pilot. until 
the required action Is Instinctive. 

Keep your airplane in good mechanical condition. 

Stay informed and alert; fly in a sensible manner. 

DON'TS 

Don't take off with trost, ice or snow on the aJrplane. 

Don't take off with less than minimum recommended fuel, 
plus adequate reserves, and don't run the tank dry before 
switching. 

October, 1990 

Section XI 
Safety Information 

Don't fly in a reckless, show-off, or careless manner. 

Don't fly Into thunderstorms or severe weather. 

Don't fly in possible icing conditions unless the airplane 
is approved, property equipped, and all required equip­
ment is operational for flight in Icing conditions. 

Don't fly close to mountainous terrain. 

Don't apply controls abruptly or with high forces that 
could exceed design toads of the airplane. 

Don' t fly into weather conditions that are beyond your rat­
ings or current proficiency. 

Don't fly when physically or mentally exhausted or below 
par. 

Don't trust to luck. 

SOURCES OF INFORMATION 

There Is a wealth of information available to the pilot cre­
ated ror the sole purpose of making your flying safer, 
easier and more efficient. Take advantage of this know!· 
edge and be prepared for an emergency in the event that 
one should occur. 

PILOT'S OPERATING HANDBOOK AND FAA 
APPROVED AIRPLANE FLIGHT MANUAL 

You must be thoroughly familiar with the contents of your 
operating manuals, placards, and check lists to ensure 
safe utilization of your airplane. When the airplane was 
manufactured, it was, equipped w1th one or more of the 
following: placards, Owner's Manual, FAA Flight Manual, 
Approved Airplane Flight Manual Supplements, Pilot's 
Operating Handbook and FAA Approved Airplane Flight 
Manual. Beech has revised and reissued many of the ear­
ly manuals for certain models of airplanes 1n GAMA Stan­
dard Format as Pilot's Operating Handbooks and FAA 
Approved Airplane Flight Manuals. For simplicity and con­
venience, all official manuals In various models are re­
ferred to as the Pilot's Operating Handbook and FAA Ap­
proved Airplane Flight Manual. If the ai•plane has 
changed ownership, the Pilot's Operating Handbook and 
FAA Approved Airplane Flight Manual may have been 
misplaced or may not be current. Replacement hand· 
books may be obtained from any BEECHCRAFT Aviation 
Center. 

BEECHCRAFT SERVICE PUBLICATIONS 

Beech Aircraft Corporation publishes a wide variety of 
manuals, service letters. service instructions, service bul­
letins. sa fety communiques and other publications for the 
various models of BEECHCRAFT airplanes. Information 
on how to obtain publications relating to your airplane is 
contained in BEECHCRAFT Service Bulletin number 
2001, entitled "General - BEECHCRAFT Service Publica· 
lions -What is Available and How to Obtain II." 
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Section XI 
Safety Information 

Beech Aircraft Corporation automatically mails original is­
sues and revisions of BEEGHGRAFT Mandatory and Op­
tional Service Bulletins, FAA Approved Airplane Flight 
Manual Supplements, reissues and revisions of FAA Ap­
proved Airplane Flight Manuals, Flight Handbooks, Own­
ers Manuals, Pilot's Operating Manuals and Pilot's Oper­
ating Handbooks, and original issues and revisions of 
BEECHCRAFT Safety Communiques to BEECHCRAFT 
Owners addresses as listed by the FAA Aircraft Registra­
tion Branch List and the BEECHCRAFT International 
Owner Notification Service List. While this information is 
distributed by Beech Aircraft Corporation, Beech can not 
make changes in the name or address furnished by the 
FAA. The owner must contact the FAA regarding any 
changes to name or address. Their address is: FAA Air­
craft Registration Branch (AAC250) P.O. Box 25082, 
Oklahoma City, OK 73125, Phone (405) 680-2131. 

It is the responsibility of the FAA owner of record to en­
sure that any mailings from Beech are forwarded to the 
proper persons. Often the FAA registered owner is a 
bank or financing company or an individual not in posses­
sion of the airplane. Also, when an airplane is sold, there 
is a lag in processing the change in registration with the 
FAA. If you are a new owner, contact your BEECHCRAFT 
dealer and ensure your manuals are up to date. 

Beech Aircraft Corporation provides a subscription ser­
vice which provides for direct factory mailing of BEECH­
CRAFT publications applicable to a specific serial number 
airplane. Details concerning the fees and ordering infor­
mation for this owner subscription service are contained 
in Service Bulletin number 2001. 

For owners who choose not to apply for a Publications 
Revision Subscription Service, Beech provides a free 
Owner Notification Service by which owners are notified 
by post card of BEECHCRAFT manual reissues, revisions 
and supplements which are being issued applicable to the 
airplane owned. On receipt of such notification, the owner 
may obtain the publication through a BEECHCRAFT Avia­
tion Center, Aero Center or International Distributor. This 
notification service is available when requested by the 
owner. This request may be made by using the owner no­
tification request card furnished with the loose equipment 
of each airplane at the time of delivery, or by a letter re­
questing this service, referencing the specific airplane se­
rial number owned. Write to : 

Supervisor, Special Services 
Dept. 52 
Beech Aircraft Corporation 
P.O. Box 85 
Wichita, Kansas 67201-0085 

From time to time Beech Aircraft Corporation issues 
BEECHCRAFT Safety Communiques dealing with the 
safe operation of a specific series of airplanes, or air­
planes in general. It is recommended that each owner/ 
operator maintain a current file of these publications. 
Back issues of BEECHCRAFT Safety Communiques may 
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be obtained without charge by sending a request, includ­
ing airplane model and serial number, to the Supervisor, 
Special Services, at the address listed above. 

Airworthiness directives (AD's) are not issued by the 
manufacturer. They are issued and available from the 
FAA. 

FEDERAL AVIATION REGULATIONS 

FAR Part 91, General Operating and Flight Rules, is a 
document of law governing operation of aircraft and the 
owner's and pilot's responsibilities. Some of the subjects 
covered are: 

Responsibilities and authority of the pilot-in­
command 

Certificates required 

Liquor and Drugs 

Flight plans 

Preflight action 

Fuel requirements 

Flight Rules 

Maintenance, preventive maintenance, alterations, in­
spection and maintenance records 

You. as a pilot, have responsibilities under government 
regulations. The regulations are designed for your protec­
tion and the protection of your passengers and the pub­
lic. Compliance is mandatory. 

AIRWORTHINESS DIRECTIVES 

FAR Part 39 specifies that no person may operate a 
product to which an airworthiness directive issued by the 
FAA applies. except in accordance with the requirements 
of that airworthiness directive. 

AIRMAN'S INFORMATION MANUAL 

The Airman's Information Manual (AIM) is designed to 
provide airmen with basic flight information and ATC pro­
cedures ror use in the national airspace system of the 
United States. It also contains items of interest to pilots 
concerning health and medical facts, factors affecting 
flight safety, a pilotjcontroller glossary of terms in the Air 
Traffic Control system, information on safety, and acci­
dent/hazard reporting. It is revised at six-month intervals 
and can be purchased from the Superintendent of Docu­
ments, U.S. Government Printing Office, Washington, 
D.C. 20402. 

This document contains a wealth of pilot information. 
Among the subjects are: 

Controlled Airspace 

Emergency Procedures 
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Services Available to Pilots 

Weather and Icing 

Radio Phraseology and Technique 

Mountain Flying 

Airport Operations 

Wake Turbulence - Vortices 

Clearances and Separations 

Medical Facts for Pilots 

Preflight 

Bird Hazards 

Departures - IFR 

Good Operating Practices 

En route - IFR 

Airport Location Director 

Arrival - IFR 

All pilots must be thoroughly familiar with and use the In­
formation in the AIM. 

ADViSORY INFORMATION 

NOT AMS (Notices to Airmen) are documents that have in­
formation or a time-critical nature that would affect a pi­
lot's decision to make a flight; tor example, an airport 
closed, terminal radar out of service. or enroute naviga­
tional aids out of service. 

FAA ADVISORY CIRCULARS 

The FAA issues Advisory Circulars to inform the aviation 
public in a systematic way of nonregulatory material of In­
terest. Advisory Circulars contain a wealth of Information 
with which the prudent pilot should be familiar. A com­
plete list of current FAA Advisory Circulars is published In 
AC 00-2, which lists Advisory Circulars that are for sale. 
as well as those distributed free of charge by the FAA. 
and provides ordering information. Many Advisory Circu­
lars which are for sale can be purchased locally in avia­
tion bookstores or at FBO's. These dbcuments are sub­
ject t.o periodic revision. Be certain the AdVIsory Circular 
you are using is the latest revision available. Some of the 
Advisory Circulars of Interest to pilots are: 
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Aviation Weather 

Thunderstorms 

Rules of Thumb tor Avoiding or 
Minimizing Encounters with 
Clear Air Turbulence 

Aviation Weather Services 

Aviation Safety Reporting Pro­
gram 

Plane Sense 

Carbon Monoxide (CO) Contam­
ination in Aircratt - Detection 
and Prevention 

2Q-35 

2()-43 

2Q-105 

2()-113 

2()-125 

21-4 

43-9 

43·12 

6()-4 

so-s 

60·12 

6()-13 

·61·9 

' 61-21 

'61-23 

·61-21 

61-67 

61·84 

'67·2 

9C>-23 

90·42 

9()-48 

9()-66 

9()-85 

9 1-6 

91·13 

Section XI 
Safety Information 

Tie-Down Sense 

Aircraft Fuel Control 

Engine-Power Loss Accident 
Prevention 

Pilot Precautions and Proce­
dures to be Taken in Preventing 
Aircraft Reciprocating Engine In­
duction System and Fuel Sys­
tem Icing Problems 

Water In Aviation Fuels 

Special Flight Permits for Oper­
ation of Overweight Aircraft 

Maintenance Records: GeneraJ 
Aviation Aircraft 

Preventive Maintenance 

Pilot's Spatial Disorientation 

Airplane Flight Manuals .(AFM), 
Approved Manual Materials, 
Markings and Placards - Air­
planes 

Availability of Industry­
Developed Guidelines for the 
Conduct of the Biennial Flight 
Review 

The Accident Prevention Coun­
selor Program 

Pilot Transition Courses for 
Complex Single-Engine and 
Light Twin-Engine Airplanes 

Flight Training Handbook 

Pilot's Handbook of Aeronauti­
cal Knowledge 

Instrument Flying Handbook 

Hazards Associated with Spins 
in Airplanes Prohibited from In­
tentional Spinning. 

Role of Preflight Preparation 

Medical Handbook for Pilots 

Aircraft Wake Turbulence 

Trarnc Advisory Practices at 
Nontower Airports 

Pilot's Role in Collis•on Avoid· 
ance 

Recommended Standard Traffic 
Patterns for Airplane Operations 
at Uncontrolled Airports 

Severe Weather Avoidance Plan 
(SWAP) 

Water, Slush and Snow on the 
Runway 

Cold Weather Operation of Air­
craft 
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91·26 

91·33 

91·35 

91·43 

91·44 

91·46 

91·50 

9 1·5 1 

9 1·59 

91·65 

103-4 

135·9 

210o5A 

NOTE: 

·For Sale 

Pilot's Weight and Balance 
Handbook 

Maintenance and Handling of 
Air Driven Gyroscopic Instru­
ments 

Use of Alternate Grades of Avia­
tion Gasoline for Grade 80/.87 

Noise, Hearing Damage, and 
Fatigue In General Aviation Pi­
lots 

Unreliable Airspeed Indications 

Operational and Maintenance 
Practices for Emergency Loca­
tor Transmitters and Receivers 

Gyroscopic Instruments • Good 
Operating Practices 

Importance of Transponder Op. 
eratlons and Altitude Reporting 

Airplane Deice and Anti-Ice Sys­
tems 

Inspection and Care of Geoeral 
Aviation Aircraft Exhaust Sys­
tems 

Use of Shoulder Harness In 
Passenger Seats 

Hazards Associated with Subli­
mation or Solid Carbon Dioxide 
(Dry Ice} Aboard Aircraft 

FAA Part 135 Icing Limitations 

Military Aylng Activities 

FAA GENERAL AVIATION NEWS 

FAA General Aviation News is published by the FAA in 
the interest or flight safety. Tt'le magazine Is designed to 
promote safety in the air by calling the attention of gener­
al aviation airmen to current technical, regulatory and 
procedural matters affecting the safe operation of air­
craft. FAA General Aviation News is sold on subscription 
by the Superintendent of Documents, Government Print­
ing Office, Washington D.C .. 20402. 

FAA ACCIDENT PREVENTION PROGRAM 

The FAA assigns accident prevention specialists to each 
Flight Standards and General Aviation District Office to 
organize accident prevention program activities. In addi­
tion, there are over 3,000 volunteer airmen serving as ac­
cident prevention counselors, sharing their technical ex­
pertise and professional knowledge with the general 
aviation community. The FAA conducts seminars and 
workshops, and distributes invaluable safety information 
under this program. 
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Usually the airport manager. the FAA Flight Service Sta­
tion (FSS). or Fixed Base Operator (FBO). will have a list 
of accident prevention counselors and their phone num­
bers available. All Flight Standards and General Aviation 
District Offices have a list of the counselors serving the 
District. 

Before flying over unfamiliar territory, such as mountain­
ous terrain or desert areas. it is advisable for transient pi­
lots to consult with local counselors. They will be familiar 
with the more desirable routes. the wind and weather 
conditions. and the service and emergency landing areas 
that are available along the way. They can also offer ad­
vice on the type of emergency equipment you should be 
carrying. 

ADDITIONAL INFORMATION 

The National Transportation Safety Board and the Feder­
al Avia1ion Administration periodically Issue, in greater 
detail, general aviation pamphlets concerning aviation 
safety. FAA Regional Offices also publish material under 
the FAA General Aviation Accident Prevention Program. 
These can be obtained at FAA Offlces, Weather Stations, 
Flight Service Stations or Airport Facilities. Some or these 
are titled: 

1 2 Golden Rules for Pilots 

Weather or Not 

Disorientation 

Plane Sense 

Weather Info Guide for Pilots 

Wake Turbulence 

Don't Trust to Luck, Trust to Safety 

Rain, Fog. Snow 

Thunderstorm • TAW 

Icing 

Pilot's Weather Briefing Guide 

Thunderstorms Don't Rirt ... Skirt 'em 

IFR-VFA - Either Way Disorientation Can Be Fatal 

IFR Pilot Exam-0-Grams 

VFA Pilot Exam-0 -Grams 

Flying Light Twins Safely 

Tips on Engine Operation in Small General Avia­
tion Aircraft 

Estimating lnflight Visibility 

Is the Aircraft Ready for Flight 

Tips on Mountain Flying 

Tips on Desert Flying 

Always Leave Yourself An Out 

Safety Gwde for Private Aircraft Owners 

Tips on How to Use the Flight Planner 

October, 1990 



CL?eechcraft 
Twin Engine (Pist on) 

nps on the Use of Ailerons and Rudder 

Some Hard Facts About Soft Landings 

Propeller Operation and Care 

Torque "What it Means to the Pilot• 

Weight and Balance. An Important Safety Consid­
eration for Pilots 

GENERAL INFORMATION ON SPECIFIC 
TOPICS 

MAINTENANCE 

Safety of flight begins with a well maintained airplane. 
Make It a habit to keep your aircraft and all of its equip­
ment In airworthy condition. Keep a "squawk list" on 
board, and see that all discrepancies, however minor, are 
noted and promptly corrected. 

Schedule your maintenance regularly, and have your air­
craft serviced by a reputable organ1zation. Be suspicious 
of bargain prices for maintenance. repair and inspections. 

II is the responsibility of the owner and (he operator to 
assure that the airplane is maintained in an airworthy 
condition and that proper maintenance records are kept. 

Use only genuine BEECHCRAFT or BEECHCRAFT ap­
proved parts obtained from BEECHCRAFT approved 
sources. In connection with the maintenance and repair o f 
Beech airplanes. 

Genuine BEECHCRAFT parts are produced and Inspect­
ed under rigorous procedures to Insure airworthiness and 
suitability for use in Beech airplane applications. Parts 
purchased from sources other than BEECHCRAFT, even 
though outwardly Identical In appearance. may not have 
had the required tests and inspections performed. may 
be dllferent In fabrication techniques and materials, and 
may be dangerous when Installed in an airplane. 

Salvaged airplane parts. reworked parts obtained from 
non-BEECHCRAFT approved sources or parts. compo­
nents, or structural assemblies. the service history of 
which is unknown or cannot be authenticated, may have 
been subjected to unacceptable stresses or temperatures 
or have other hidden damage not discernible through rou­
tine visual or usual nondestfuctlve testing techniques. 
This may render the part, component or structural assem­
bly, even though originally manufactured by BEECH­
CRAFT. unsuitable and unsafe for airplane use. 

BEECHCRAFT expressly disclaims any responsibility for 
malfunctions. failures, damage or injury caused by use of 
non-BEECHCRAFT parts. 

Airplanes operated for Air Taxi or other than normal oper­
ation, and airplanes operated in humid tropics, or cold 
and damp climates. etc., may need more frequent inspec­
tions for wear, corrosion andfor lack of lubrication. In 
these areas, periodic inspections should be performed 
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until the operator can set his own inspection periods 
based on experience. 

NOTE 
The required periods do not constitute a 
guarantee that the Item will reach the peri­
od without malfunction, as the aforemen­
tioned factors cannot be controlled by the 
manufacturer. 

Corrosion and its effects must be treated at the earliest 
possible opportunity. A clean, dry surface is virtually im­
mune to corrosion. Make sure that aJI drain holes remain 
unobstructed. Protective films and sealants help to keep 
corrosive agents from contacting metallic surfaces. Cor­
rosion Inspections should be made most frequently under 
high-corrosion-risk operating conditions, such as In areas 
of excessive airborne salt concentrations (e.g .• near the 
sea) and in high-humidity areas (e.g., tropical regions). 

If you have purchased a used alrcrart, have your mechan­
ic inspect the aircraft registration records, logbooks and 
maintenance records carefully. An unexplained pe. iod of 
time for which the aircraft has been out of service, or un­
explained significant repairs may well indicate the aircraft 
has been seriously damaged in a prior accident. Have 
your mechamcs Inspect a used arrcraft carefully. Take the 
time to ensure that you really know what you are buying 
when you buy a used aircraft. 

HAZARDS OF UNAPPROVED MODIFICATIONS 

Many aircraft modifications are approved under Supple­
mental Type Certificates (STC's). Before installing an STC 
on your airplane, check to make sure that the STC does 
not conflict with other STC's that have already been in­
stalled. Because approval of an STC Is obtained by the 
individual STC holder based upon modification of the 
original type design, 11 Is possible for STC's to interfere 
with each other wht~n both are Installed. Never install an 
unapproved modification of any type, however Innocent 
the apparent modification may seem. Always obtain prop­
er FAA approval. 

Aircraft owners and maintenance personnel are particu­
larly cautioned not to make attachments to, or otherwise 
modify, seats from original certification wilhout approval 
lrom the FAA Engineering and Manufacturing District Of­
fice having original certification responsibility for that 
make and model. 

Any unapproved attachment or modification to seal struc­
ture may increase load factors and metal stress which 
could cause failure of seat structure at a Jesser "G" force 
than exhibited for original certification. 

Examples of unauthorized attachments found are drilling 
holes in seat tubing to attach fire extinguishers and drill­
ing holes to attach approach plate book b•ns to seats. 
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FUGHT PLANNING 

FAR Part 91 requires that each pilot in command, before 
beginning a flight, familiarize himself with all available in­
formation concerning that flight. 

Obtain a current and complete preOight briefing. This 
should consis1 of local, enroute and destination weather 
and enroute navaid information. Enroute terrain and ob­
structions, alternate airports, airport runways active, 
length of runways, and takeoff and landing distances for 
the airplane lor conditions expected should be known. 

The prudent pilot will review his planned en route track 
and stations and make a list for quick reference. It is 
strongly recommended a flight plan be tiled with Flight 
Service Stations. even though the flight may be VFR. 
Also. advise Flight Service Stations of changes or delays 
of one hour or more and remember to close the flight 
plan at destination. 

The pilot must be completely familiar with the perfor­
mance of ltle airplane and performance data In the Pilot's 
Operating Handbook and FAA Approved Airplane F.light 
Manual. The resultant effect of temperature and pressure 
altitude must be taken Into account In performance if not 
accounted for on the charts. An applicable FAA Approved 
Flight Manual must be aboard the airplane at all times 
and include the weight and balance forms and equipment 
list. 

PASSENGER INFORMATION CARDS 

Beech has available, lor most current production air­
planes. passenger inlormalion cards which contain im­
portant information on the proper use of restraint sys­
tems, oxygen masks, emergency exits and emergency 
bracing procedures. Passenger information cards may be 
obtained at any BEECHCRAFT Aviation or Aero Center. 
A pilot should not only be familiar wllh the information 
contained in the cards, but should always, prior to llight, 
inform the passengers or the Information contained in the 
lnformalton cards. The pilot should orally brief the pas­
sengers on the proper use of restraint systems, doors 
and emergency exits, and other emergency procedures, 
as required by Part 91 of the FAR's. 

STOWAGE OF ARTICLES 

The space between the seat pan and the floor Is utilized 
to provide space for seat displacement. If hard, solid ob­
jects are stored beneath seats, the energy absorbing fea­
ture is lost and severe spinal injuries can occur to occu­
pants. 

Prior to llight, pilots should insure that articles are not 
stowed beneath seats that would restrict seat pan energy 
absorption or penetrate the seat in event of a high verti­
cal velocity accident. 
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FLIGHT OPERATIONS 

GENERAL 

The pilot MUST be thoroughly familiar with All INFOR­
MATION published by the manufacturer concerning the 
airplane, and is required by law to operate the airplane in 
accordance with the FAA Approved Airplane Flight Manu­
al and placards installed. 

PREFLIGHT INSPECTION 

In addition to maintenance inspections and prenight infor­
mation required by FAR Part 91 , a complete, careful pre­
flight Inspection Is imperative. 

Each airplane has a checklist for the preflight inspection 
which must be followed. USE THE CHECKLIST! 

WEIGHT AND BALANCE 

Maintaining center of gravity within the approved enve­
lope throughout the planned flight Is an important safety 
consideration. 

The airplane must be loaded so as not to exceed the 
weight and center or gravity (C.G.) limitations. Airplanes 
that are loaded above the maximum takeoff or landing 
weight limitations will have an overall lower level or per­
formance compared to that shown In the Performance 
section or the Pilot's Operating Handbook and FAA Ap­
proved Airplane Flight Manual. II loaded above maximum 
takeoff weight, takeoff distance and the landing distance 
will be longer than that shown In the Performance sec­
tion; the stalling speed will be higher, rate of climb, the 
cruising speed, and the range of the airplane at any level 
of fuel will all be lower than shown In the Performance 
section. 

If an airplane is loaded so that the C.G. is forward of the 
forward limit it will require additional control movements 
ror maneuvering the airplane with correspondingly higher 
control forces. The pilot may have difficulty during takeoff 
and landing because ol the elevator control limits. 

If an airplane Is loaded aft or the aft C.G. limitation, the pi­
lot will experience a lower level of stability. Airplane char­
acteristics that indicate a lower stability level are: lower 
control forces, difficulty in trimming the airplane, lower 
control forces for maneuvering with attendant danger of 
structural overload, decayed stall characteristics, and a 
lower level of lateral-directional damping. 

Ensure that all cargo and baggage is properly secured 
before takeoff. A sudden shift in balance at rotation can 
cause controllability problems. 

AUTOPILOTS AND ELECTRIC TRIM SYSTEMS 

Because there are several different models or autopilots 
and electric trim systems installed in Beech airplanes and 
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different installations and switch positions are possible 
from airplane to airplane, it rs essential that every owner/ 
operator review his Airplane Flight Manual (AFM) Supple­
ments, and ensure that the supplements properly describe 
the autopilot and trim installations on his specific air­
plane. Each pilot, prior to flight, must be fully aware of the 
proper procedures for operation, and particularly diseng­
agement, for the system as installed. 

In addition to ensuring compliance with the autopilot man­
ufacturer's maintenance requirements, all owners/ 
operators should thoroughly familiarize themselves with 
the operation, function and procedures described in the 
Airplane Flight Manual Supplements. Ensure a fu ll under­
standing of the methods of engagement and disengage­
ment of the autopilot and trim systems. 

Compare the descriptions and procedures contained In 
the Supplements to the actual installation in the airplane 
to ensure that the supplement accurately describes your 
installation. Test that all buttons. switches and circuit 
breakers function as described in the Supplements. If 
they do not function as described, have the system re­
paire~ by a qualified service agency. If field service ad­
vice or assistance Is necessary. contact Beech Aircraft 
Corporation, Customer Support Department. 

As stated in all AFM Supplements for autopilot systems 
and trim systems installed on Beech airplanes, the pre­
flight check must be conducted before every flight. The 
preflight check assures not only that the systems and all 
of their features are operating properly, but also that the 
pilot, before flight, is familiar with the proper means of 
engagement and disengagement of the autop!lot and trim 
system. 

Autopilot Airplane Flight Manual Supplements caution 
against trying to override the autopllot system during 
flight without disengaging the autopilot because the au­
topilot will continue to trim the airplane and oppose the 
pilot's actions. This could resuJt In a severely out of trim 
condition. This Is a basic feature of all autopilots with 
electric trim follow-up. 

Do not try to manually override the autopilot during flight. 

IN CASE OF EMERGENCY, YOU CAN OVERPOWER 
THE AUTOPILOT TO CORRECT THE ATTITUDE, BUT 
THE AUTOPILOT AND ELECTRIC TRIM MUST THEN 1M­
MEDIATELY BE DISENGAGED. 

It is of1en dillicult to distinguish an autopilot malfunction 
from an electnc trim system mallunction. The safest 
course is to deactivate both. Do not re-engage el1her sys­
tem unhl atter you have safely landed. Then have the sys­
tems checked by a qualified service fac11ity pnor to further 
flight. 

Depending upon the installation on your airplane, the fol­
lowing additional methods may be available to disengage 
the autopilot or electric trim in the event that the autopilot 
or electric trim does not disengage utilizing the disengage 
methods spec1fied in lhe Supplements. 
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Transient control forces may occur when 
the autopilot is disengaged. 

1. Turn off the autopilot master switch, if installed. 
2. Pull the autopilot and trim circuit breaker(s) or tum 

off the autopilot switch breaker, If installed. 
3. Turn off the RADIO MASTER SWITCH, if installed, 

and if the autopilot system and the trim system 
are wired through this switch. 

Radios, including VHF COMM are also dis­
connected when the radio master switch is 
oH. 

4. Turn ott the ELECTRIC MASTER SWITCH. 

I WARNING I 
Most electrically powered systems will be 
inoperative. Consult the AFM for further in­
formation. 

5. Push the GA switch on throttle grip, if Installed, 
depending upon the autopilot system. 

6. Push TEST EACH FL T switch on the autopilot 
controller. if Installed. 

NOTE 
After the autopilot is positively disengaged, 
it may be necessary to restore other elec­
trical functions. Be sure when the master 
switches are turned on that the autopilot 
does not re-engage. 

The above ways may or may not be available on your au­
topilot. It 1s essential that you read your airplane's AFM 
SUPPLEMENT for your autopilot system and check such 
function and operation on your system. 

The engagement of the autopllot must be done in accor­
dance with the instructions and procedures contained in 
the AFM SUPPLEMENT. 

Particular attention must be paid to the autopilot settings 
prior to engagement. If you attempt to engage the autopi­
lot when the airplane Is out of trim, a large altitude 
change may occur. 

IT IS ESSENTIAL THAT THE PROCEDURES SET FORTH 
IN THE APPROVED AFM SUPPLEMENTS FOR YOUR 
SPECIFIC INSTALLATION BE FOLLOWED BEFORE EN­
GAGING THE AUTOPILOT. 
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TURBULENT WEATHER 

A complete and current weather briefing is a requirement 
for a safe trip. 

Updating of weather information en route is also essen­
tial. The wise pilot knows that weather conditions can 
change quickly, and treats weather forecasting as profes­
sional advice, rather than an absolute fact. He obtains all 
the advice he can, but stays alert to any sign or report of 
changing conditions. 

Plan the flight to avoid areas of reported severe turbu­
lence. It is not always possible to detect individual storm 
areas or find the in-between clear areas. 

The National Weather Service classifies turbulence as fol­
lows: 

Class of Turbulence 

Extreme 

Severe 

Moderate . 

Effect 

Aircraft is violently tossed about 
and is practically impossible to 
control. May cause structural 
damage. 

Aircraft may be momentarily out 
of control. Occupants are 
thrown violently against the 
belts and back into the seat. Lin­
secured objects are tossed 
about. 

Occupants require seat belts 
and occasionally are thrown 
against the belt. Unsecured ob­
jects move about. 

Light Occupants may be required to 
use seat belts, but objects in the 
aircraft remain at rest. 

Thunderstorms. squall lines and violent turbulence should 
be regarded as extremely dangerous and must be avoid­
ed. Hail and tornadic wind velocities can be encountered 
in thunderslorms that can destroy any airplane, just as 
tornadoes destroy nearly everything in their path on the 
ground. 

Thunderstorms also pose the possibility of a lightning 
strike on an aircraft. Any structure or equipment which 
shows evidence of a lightning strike. or of being subject­
ed to a high current flow due to a strike, or is a suspected 
part of a lightning strike path through the aircraft should 
be thoroughly inspected and any damage repaired prior 
to additional flight. 

A roll cloud ahead of a squall line or thunderstorm is visi­
ble evidence of extreme turbulence; however, the ab­
sence of a roll cloud should not be interpreted as denot­
ing that severe turbulence is not present. 

Even though flight in severe turbulence must be avoided, 
flight in turbulent air may be encountered unexpectedly 
under certain conditions. 
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The following recommendations should be observed for 
airplane operation in turbulent air: 

Flying through turbulent air presents two basic problems, 
the answer to both of which is proper airspeed. On one 
hand. if you maintain an excessive airspeed, you run the 
risk of structural damage or failure; on the. other hand, if 
your airspeed is too low, you may stall. 

If turbulence Is encountered, reduce speed to the turbu­
lent air penetration speed, if given, or to the maneuvering 
speed, which is listed in the Limitations section ot the Pi­
lot's Operating Handbook and FAA Approved Airplane 
Flight Manual. These speeds give the best assurance of 
avoiding excessive stress loads, and at the same time 
providing tho proper margin against inadvertent stalls due 
to gusts. 

Beware of overcontrolling in an attempt to correct for 
changes in attitude; applying control pressure abruptly 
will build up G-forces rapidly and could cause structural 
damage or even failure. You should watch particularly 
your angle of bank, making turns as wide and shallow as 
possible. Be equally cautious in applying forward or back 
pressure to keep the airplane level. Maintain straight and 
level attitude in either up or down drafts. Use trim spar­
ingly to avoid being grossly out of trim as the vertical air 
columns change velocity and direction. If necessary to 
avoid excessive airspeeds, lower the landing gear. 

WINO SHEAR 

Wind shears are rapid, localized changes in wind direc­
tion, which can occur vertically as well as horizontally. 
Wind shear can be very dangerous to all aircraft, large 
and small, particularly on approach to landing when air­
speeds are slow. 

A horizontal wind shear is a sudden change in wind direc­
tion or speed that can, for example, transform a head­
wind into a tailwind, producing a sudden decrease in indi­
cated airspeed because of the inertia of the aircraft. A 
vertical wind shear, is a sudden updraft or downdraft. 
Microbursts are intense, highly localized severe down­
drafts. 

The prediction of wind shears is far from an exact sci­
ence. Monitor your airspeed carefully when flying near 
storms, particularly on approach. Be mentally prepared to 
add power and go around at the first indication that a 
wind shear is being encountered. 

FLIGHT IN ICING CONDITIONS 

Every pilot should be intimately acquainted with the FAA 
Approved National Weather Service definitions for ice in­
tensity and accumulation which we have reprinted below: 

INTENSITY 

Trace 

ICE ACCUMULATION 

Ice becomes perceptible. Rate 
of accumulation slightly greater 
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Light 

Moderate 

Severe 

than rate of sublimation. It is not 
hazardous even though deleing/ 
anll-iclng equipment is not uti· 
lized, unless encountered for an 
extended period of time (over 1 
hour). 

The rate of accumulation may 
create a problem if flight Is pro­
longed In this environment (over 
I hour). Occasional use of deic­
ing/anti-ICing equipment re· 
moves/prevents accumulation. It 
does not present a problem if 
the deleing/anti-icing equipment 
Is used. 

The rate or accumulation is such 
that even short encounters be­
come potentially hazardous and 
use of deicing/anti-icing equip· 
ment or diversion Is necessary. 

The rate of accumulation Is such 
that delcingJanli-icing eqUipment 
falls to reduce ·or control the 
hazard. lmmed1ate diVersion Is 
necessary. 

It is no longer unusual to find deleing and anti-icing equip­
ment on a wide range ol airplane sizes and types. Since 
the capability of this equipment varies. it becomes the pi­
lot's primary responsibility to understand limitations 
which restrict the use of his airplane in icing conditions 
and the conditions which may exceed the systems capac· 
lty. 

Pilots and airplane owners mu(;t carefully rev1ew the p,. 
lot's Operating Handbook and FAA Approved A1rplane 
Flight Manual rn order to ascertain the required operable 
equipment needed for flight In Icing conditions. In addl· 
tlon, they must ascertain from the same sources the limits 
ol approval or certification of their airplane for flight In ic· 
1ng conditions, and plan the flight accordingly. if Icing 
conditions are known or forecast along the route. 

Every owner and p1lot of an airplane should understand 
that 11 IS not uncommon to find alfcraft equipped with less 
than the full complement of ava1lable systems and equip­
ment. For example, propellers and pilot tube may be pro­
tected, but the aircraft may not have wing boots or tall 
boots. The reverse might be true. Windshield, pltot and 
a1rfoil surfaces might be protected. but the propellers 
might not be. Before undertaking any night Into areas 
where icing conditions might be suspected, inspect the 
aircraft and review the Pilot's Operating Handbook and 
FAA Approved Flight Manual to be certain that you are 
supported by the full complement of required IFR and de­
ICingfanti-icing equipmenL 

Remember that regardless of liS comb.nation of deleing/ 
antl·icing equipment, any aircraft not fully eqUipped and 
functional for IFR flight 1s not properly equipped for !light 
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In icing conditions. An airplane which is not approved or 
certificated for flight in 1c1ng conditions, or which does not 
have all critical areas protected in the required manner by 
fully operational anti-Icing equipment must not be ex­
posed to icing encounters of any Intensity. When Icing is 
detected, the pilot of such an aircraft must m2ke an lm­
mediata diversion by flying out of the ~rea of visible mois­
ture or going to an altitude where icing Is not encoun­
tered. 

Some models of Beech airplanes were approved for flight 
In certain llmited icing cond11lons under the FAA's Bureau 

. of Right Standards Release No. 434. Under this release. 
properly equipped altplanes are approved for flight In 
light to moderate Icing conditions only. See Sections 2 
and 4 of this manual for Icing limitations. These aircraft 
are not approved for extended night In moderate Icing 
conditions or flights In any severe icing conditions. Flight 
in these conditions must be avoided. 

Even airplanes fully equipped and certified for flight In the 
Icing conditions described 1n Appendix C to FAR Part 25 
must avoid flights tnto those conditions defined by the 
National Weather Serv1ce as "Severe·. The National 
Weather Service dehrution of "Severe Icing" describes 
that conditions as: •the rate of accumulation is such that 
deicing/anti-icing equipment falls to reduce or control the 
hazard: No airplane equipped with any combination of 
deicing/anti-icing equipment can be expected to cope 
with such conditions. As competent pilots know, there ap­
pears to be no predictable lim1ts for the severest weather 
conditions. For essentially the same reasons that air­
planes, however designed or equipped for IFR flight. can• 
not be flown safely 1nto conditions such as thunder· 
storms. tornadoes. hurricanes or other phenomena likely 
to produce severe turbulence. airplanes equipped for 
flight in icing conditions cannot be expected to cope w1th 
"Severe~ icing conditions as defined by lh~ National 
Weather Serv1ce. The prudent pilot must remain alert to 
the possibility that lcln~ conditions may become "severe· 
and that his equipment w111 not cope w1th them. At the 
first indication that such condition may have been en­
countered or may lie ahead, he should immediately react 
by selecting the most expeditious and safe c.ourse for di­
version. 

Every pnot of a properly fully-equipped Beech atrplane 
who ventures into lc1ng conditions must maintain the 
minimum speed (KIAS) for operation In ic1ng conditions. 
which Is set forth In the Normal Procedures section, and 
In the Limitations section, of his Pilot's Operating Hand­
book and FAA Approved Airplane Flight Manual. a mini­
mum speed for flight in ICing conditions is not spec1fied In 
the manual. the following mm1mum mdicated airspeeds 
must be maintained 

All Baron and Travel A1r Models - 130 KIAS 

All other BEECHCRAFT twin-engine models · 140 
KIAS 
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The pilot must remain aware of the fact that if he allows 
his airspeed to deteriorate below this minimum speed. he 
wil l Increase the angle of attack of his airplane to the 
pomt where ice may build up on the under side of the 
wings aft of the area protected by the boots. 

The fact or extent of ice build-up in unprotected areas w111 
not be directly observable from the cockp1t. Due to distor­
tion or the wing airfoil, Increased drag and reduced lift , 
stalling speeds will Increase as Ice accumulates on the 
airplane. For the same reasons, stall warning devices are 
not accurate and cannot be relied upon In Icing condl­
bons 

Even though the p1lot maintains the prescribed minimum 
speeds lor operating In lc1ng conditions, Ice Is still rikely 
to build up on the unprotected areas {the fuselage and 
unprotected wing leading edge inboard of the engine na­
celle). Under some atmospheric conditions. It may even 
bUild up aft ol the boots despite the maintenance of the 
prescnbed minimum speed The effect of Ice accumula­
tion on any unprotected surface is aggravated by length 
of exposure to the 101ng cond1tions. Ice buildup on unpro­
tected surfaces w1ll increase drag. add weight. reduce lift. 
ond generally, adversely affect the oerodynam1c charac­
teristics and performance of the airplane. It can progress 
to the point where the a~rplane Is no longer capable ol lly· 
lng Therefore, the pilot operating even a fully-equipped 
airplane in sustamed icing conditions must remain sensi­
tiVe to any indication. such as observed Ice accumulabon, 
loss or airspeed. the need for increased power, reduced 
rate of climb, or s1ugg1sh response, that Ice Is accumulat· 
lng on unprotected surfaces and that continued flight in 
these conditions Is extremely hazardous. regardless of 
the performance of the de.ctngfanti-icmg equ•pmenl 

Smce lhght in 1cmg cond1hons is not an everyday occur­
rence, It IS 1mportant that ptlots ma1ntaln a proper profi­
ciency and awareness of the operating procedures nec­
essary for sale operation of the airplane and that the 
airplane Is In a condition for safe operation 

Ensure moisture drams rn the a1rcralt structure are main­
tamed open as specifted in the Aircraft Maintenance Man­
ual, so that moisture w111 not collect and cause freezing in 
the control cable area. Also. control surfaces tab hinges 
should be maintained and lubncated as specified in the 
Aircraft Mamtenance Manual. 

In lc1ng conditions the autopilot should be disengaged at 
an a1t1tude sufficient to perm1t the p1lot to gain the feel or 
the aircraft prior to landmg In no case should this be less 
than the m1n1mum altitude specified In the Autopilot Air­
plane Flight Manual Supplement. 

Observe the procedures set forth in your P1lot's Operat­
ing Handbook and FAA Approved Airplane Flight Manual 
dunng operation m 1cmg conditions 

Acllvate your derce and antHcmg systems before enter­
mg an area of mo1sture where you are likely to go 
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through a freezing level, to make sure all necessary 
equipment is operative. 

Rapid cycling of deice boots or cycling before at least 
one-half Inch (1/21 of lee has accumulated (measured 1n 
the chordWise direction or forward from the leading 
edge). may cause the ice to grow outside the contour of 
the Inflated boots and prevent Ice removal. 

For any owner or pilot whose use pattern for an aircrart 
exposes It to Icing encounters. the following references 
are required reading for safe flying: 

The aircraft's Pilot's Operatmg Handbook and 
FAA Approved Airplane Flight Manual, especially 
the sections on Normal Procedures, Emergency 
Procedures, Abnormal Procedures, Systems, and 
Safety Information. 

FAA Advisory Circulars 91-St Airplane Deice and 
Antl-ice Systems 

FAA Advisory Circulars 135-9 • ICing Umitallons 

Weather Aying by Robert N. Buck. 

Finally, the most 1mportant Ingredients to safe flight In ic­
Ing conditions • regardless of the aircraft or the combina­
tion or deiclngtantl-lclng equipment - are a complete and 
current weather briefing. sound pilot Judgement. close at­
tention to the rate and type of lee accumulations. and the 
knowledge that "severe Icing· as defined by the Nallonal 
Weather Service Is beyond the capability of modem air­
craft and Immediate diversion must be made. It is the In· 
experienced or uneducated pilot who presses on "regard­
less•. hoping that steadily worsening conditions will 
improve. only to find himself flying on airplane which has 
become so loaded w1th tee that he can no longer maintain 
altitude At thts pomt he has lost most. rf not all, of his 
safety opt10ns. Including perhaps a 180 degree tum tore­
turn along the course already traveled 

The responsible and well-informed pilot recognizes the 
limitations or weather conditions, his airplane and its sys­
tems and reacts promptly. 

WEATHER RADAR 

Airborne weather avoidance radar is. as its name implies, 
lor avo1ding severe weather-not for penetrating it. 
Whether to fly Into an area of radar echoes depends on 
echo intensity and shape, spacing between the echoes, 
and the capab:hties of you and your a~rcrafl Remember 
that weather radar detects only prec•pitation drops. 
Therefore. the radar scope provides no assurance of 
avoiding turbulence. The radar scope also does not pro­
VIde assurance of avoiding 1nstrument weather from 
clouds and fog Your scope may be clear between In· 
tense echoes: this clear area does not necessarily mean 
you can fly between the storms and ma1nta1n visual sight· 
rng of them. 

Thunderstorms build and dissrpate rap1dly. Therefore. do 
not attempt to plan a course between echoes using 
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ground based radar. The best use or ground radar Infor­
mation is to isolate general areas and coverage or ech­
oes. You must avoid individual storms from in-Oight ob­
ser,.-alions either by visual sighting or by airborne radar. 
It is better to avoid the whole thunderstorm area than to 
detour around Individual storms unless they are scat­
tered. 

Remember that while hail always gives a radar echo, it 
may fall several miles from the nearest visible cloud and 
hazardous turbulence may extend to as much as 20 miles 
from the echo edge. The intensity of the radar echo from 
hail varies with the size and nature or the hailstone. A 
hailstone with a wet surface gives a strong radar return 
while a dry hailstone gives a relatively weak return. Avoid 
intense or extreme level echoes by at least 20 miles; that 
is, such echoes should be separated by at least 40 miles 
before you fly between them. With weaker echoes you 
can reduce the distance by which you avoid them. 

Above all, remember this: never regard any thunderstorm 
lightly. Even when radar observers report the echoes are 
of light intensity, avoiding thunderstorms is the best poli­
cY: The following are some do's and don'ts or thunder­
storm avoidance: 

1. Don't land or take olf in the race of an approach· 
ing thunderstorm. A sudden gust front of low level 
turbulence could cause loss or control. 

2. Don't attempt to lly under a thunderstorm even If 
you can see through to the other side. Turbulence 
and wind shear under the storm could be disas­
trous. 

3. Don't fly without airborne radar Into a cloud mass 
containing scattered embedded thunderstorms. 
Embedded thunderstorms usually can not be visu­
ally circumnavtgated. 

4. Don't trust vtsual appearance to be a reliable indi­
cator of the turbulence inside a thunderstorm. 

5. Do avoid by at least 20 miles any thunderstorm 
identified as severe or giving an intense radar 
echo. This is especially true under the anvil or a 
large cumulonimbus. 

6. Do circumnavtgate the entire area If the area has 
6/10 or greater thunderstorm coverage. 

7. Do remember that vivid and frequent lightning indi­
cates the probability of a severe thunderstorm. 

8. Do regard as extremely hazardous any thunder­
storm wtlh tops 35,000 feet or higher, whether the 
top Is visually sighted or determined by radar. 

II you cannot avoid penetrating a thunderstorm, the fol­
lowing are some do's BEFORE entering the storm: 

9. Tighten your safety belt. put on your shoulder har­
ness. and secure all loose objects. 

10. Plan and hold your course to take you through the 
storm in mtnirnum time. 

11 To avoid the most critical tctng, establish a pene­
tration altttude below the freezing level or above 
the level of -15°C. 
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12. Verify that pitot heat is on and turn on carburetor 
heat or engine anti-ice. Icing can be rapid at any 
altitude and cause almost instantaneous power 
failure andjor loss of airspeed indication. 

MOUNTAIN FLYING 

Pilots flying in mountainous areas should lnfotm them­
selves of all aspects of mountain flying, Including the ef­
fects of topographic features on weather conditions. 
Many good articles have been published, and a synopsis 
of mountain flying operations Is Included in the FAA Air­
man's Information Manual, Part 1. 

Avoid flight at low altitudes over mountainous terrain, par­
ticularly near the lee slopes. If the wind velocity near the 
level of the ridge is in excess o f 25 knots and approxi­
mately perpendicular to the ridge, mountain wave condi­
tions are likely over and near the lee slopes. If the wind 
velocity at the level or the ridge exceeds 50 knots, a 
strong mountain wave is probable with extreme up and 
down drafts and severe turbulence. The worst turbulence 
will be encountered In and below the rotor zone, which is 
usually 8 to 10 miles downwind from the ridge. This zone 
Is sometimes characterized tsy the presence of ·roll 
clouds" if sufllcient moisture is present: altocumulus 
standing lenticular clouds are also visible signs that a 
mountain wave exists, but their presence Is likewise de­
pendent on moisture. Mountain wave turbulence can, of 
course, occur in dry air and the absence of such clouds 
should not be taken as assurance that mountain wave 
turbulence will not be encountered. A mountain wave 
downdraft may exceed the climb capability of your air­
plane. Avoid mountain wave downdrafts. 

VFR - LOW CEILINGS 

If you are not Instrument rated, do not attempt "VFR on 
Top" or "Special VFR" flight or clearances. Being caught 
above a solid cloud layer when an emergency descent Is 
required (or at destination) is an extremely hazardous po­
sition for the VFR pilot. Accepting a clearance out or air­
port control zones with no minimum ceiling and one-mile 
visibility as permitted with "Special VFR" is a foolish prac· 
lice for the VFR pilot. 

Avoid areas of low ceilings and restricted visibility unless 
you are ins1rument rated and proficient and have an in­
strument equipped airplane. Then proceed with caution 
and with planned alternates. 

VFR AT NIGHT 

When Oying VFR at night, in addition to the altitude appro­
pnate for the direction of flight, pilots should maintain a 
safe minimum altitude as dictated by terrain, obstacles 
such as TV towers. or communities in lhe area flown. 
This is especially true in mountainous terrain, where there 
is usually very little ground reference. Minimum clearance 
is 2.000 reel above the highest obstacle en route. Do not 
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depend on your ability to see obstacles in time to miss 
them. Flight on dark ntghts over sparsely populated coun­
try can be the same as IFR, and must be avoided by inex­
perienced or non·IFR rated pilots. 

VERTIGO- DISORIENTATION 

Disorientation can occur •n a variety of ways. During 
flight, Inner ear balancing mechamsms are subjected to 
varied forces not normally experienced on the ground. 
This, combined wtth loss of outside visual refer~nce, can 
cause vertigo. False interpretations (illusions) result. and 
may confuse the pilot's conception of the attitude and po­
sition of his airplane. 

Under VFR conditions, the visual sense, using the horizon 
as a reference. can overrld'3 the Illusions. Under low visi­
bility conditions (night, fog. clouds. haze, etc.) the illu­
sions predominate. Only through awareness of these illu· 
stons, and proficiency in Instrument flight procedures. can 
an airplane be operated safely In a low visibility environ­
ment. 

Flying •n fog, dense haze or dust. cloud banks. or very 
low vistblhty, w1th strobe lights or rotating beacons turned 
on can contnbute to vertigo They should be turned otf in 
these condthons. particularly at ntghL 

All Pilot's should check the weather and use good judg­
ment 1n planmng flights. The VFR p1lot should use extra 
caution In avoidtng low VtS1b1hty cond1hons. 

Molton SICkness olton precedes or accomparues disorien­
tation and may further Jeopardize the lhghL 

Dlsonentauon In low VISibility cond1tions is not limited to 
VFA pilots. Although IFA pilots are trained to look at their 
instruments to gain on arllllclal visual reference as a re­
placement lor tho loss or a visual horizon, they do not al­
ways do so. This can happen when the pilot's physical 
condition will not porrnlt him to concentrate on his instru· 
ments; when tho pilot Is not proficient In flying instrument 
conditions In the airplane he Is flying; or, when the pilot's 
work load of flying by reference to his Instruments is aug­
mented by such factors as turbulence. Even an instru­
ment rated pilot encountering Instrument conditions, in­
tentional or un1ntent1onal. should ask h1mself whether or 
not he is sufhc1ent1y alert nnd prohc1ent 1n the auplane he 
1s fly1ng, to fly under low v1S1b1hty cond1tions and the tur­
bulence ant1c•pated or encountered 

II any doubt ex•sts, the flight should not be made or it 
should be d1scontmued as soon as poss1ble. 

The result of vertigo IS ross of control of the airplane. If 
the loss of control IS susta1ned, 11 will result in an exces­
Sive speed acc1dent Excessrve speed accidents occur in 
one ol two manners. either as an 1nrhght a1rframe separa­
tion or as a h1gh speed ground Impact; and they are fatal 
accidents in Bither case. All airplanes are subJect to this 
form of acc1dent. 
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For years, Beech P1lot's Operating Handbooks and FAA 
Approved Flight Manuals have contamed instructions that 
the landing gear should be extended m any circumstance 
in which the pilot encounters IFR conditions which ap­
proach the hmits of his capabtliry or his ratings. Lowering 
the gear m IFA conditions or fhght 1nto heavy or severe 
turbulence, tends to stab1hze the rurcraft, assists in main­
taining proper airspeed, and w111 substantially reduce the 
poss1bllity of reach1ng excessive a1rspeeds v.rith cata­
strophic consequences. even where loss of control is ex­
perienced. 

Excessive speed acc1donts occur at airspeeds greatly in 
excess or two operating limitations which are specified in 
the manuals: Maximum maneuvering speed and the "red 
line• or maximum opera ting speed. Such speed limits are 
set to protect the structure ol an airplane. For example, 
flight controls ore designed to be used to their fullest ex­
tent only below the airplane's maximum maneuvering 
speed. As a result, the control surfaces should never be 
suddenly or fully deflected above maximum maneuvering 
speed. Turbulence penetration should not be performed 
above that speed Tho accidents we are discussing here 
occur at a1rspeeds greatly 1n excess of these limitations. 
No airplane should ever be flown beyond its FAA ap­
proved operating hmttat•ons 

FLIGHT OF MUL Tl ENGINE AIRPLANES WITH 
ONE ENGINE INOPERATIVE 

The ma1or d1fference between flytng a twm-engine and 
s1ngle-engino airplane IS knowmg how to manage the 
fhght 1f one ong1no loses power for any reason. Safe fhght 
with one engine tnoperattve reqUires an understanding of 
the basic oerodynam1cs involved • as well as proficiency 
In engine out procedures 

Loss of power from one engine affects both climb perfor­
mance and controllobllity of twin-engine airplanes. Climb 
performance depends on an excess of power over that 
required tor level flight. Loss of power from one engine 
obviously represents a 50% loss or horsepower but. In 
virtually all twin-engine airplanes. climb performance Is 
reduced by at toast 80%. A study or the charts in your Pi­
lot's Operating Handbook and FAA Approved Airplane 
Flight Manual will confirm this fact. Stngle-engine climb 
performance depends on lour laclors· 

Airspeed 

Drag 

Power 

too httle, or too much, will de­
crease chmb performance 

gear, flaps. cowl naps. prop. 
and speed 

amount ava1lable in excess of 
that needed for level H1ght 

Weight passengers, baggage, and fuel 
load greatly affect climb perfor­
mance 

Loss or power on one engine creates yaw due to asym­
metric thrust Yaw forces must be balanced with the rud-
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;:ler. Loss of power on one engine also reduces airflow 
over the wing causing a roll toward the "dead" engine 
which must be balanced with the aileron. The net result 
of these forces cause the airplane to sideslip sllghUy to­
ward the dead engine. This sideslip may be balanced by 
banking slightly (up to 5°) into the operating engine. 

In the event of an engine failure with the 
main tanks less than one-quarter full. cor­
rective action must be taken immediately to 
prevent large yaw angles from developing 
and causing stoppage of the remaining en· 
gine. 

Airspeed is the key to safe single engine operations. For 
most twin-engine airplanes there is: 

Description 

Airspeed below which direction· 
al control cannot be maintained 

Airspeed below which an inten­
tional engine cut should never 
be made 

AlrspeM that will give the best 
single engine rate-of-climb (or 
the slowest loss of altitude) 

VxsE Airspeed that will give the stee· 
pest angle-of-climb with one en­
gine out 

MINIMUM CONTROL SPEED AIRBORNE (VMcAJ 

VMcA is designated by the red radial on the airspeed indl· 
calor and indicates the minimum control speed, airborne 
at sea level. VMCA is determined by FAA regulations as 
the minimum airspeed at which it Is possible to recover 
directional control of the airplane Within 20 degrees head­
ing change, and thereafter maintain straight flight, with 
not more than 5 degrees of bank If one engine fails sud· 
denly with: 

Takeoff power on both engines 

Rearmost allowable center of gravity 

Flaps in takeoff position · 

Propeller windmilfing in takeoff pitch configuration 

However, sudden engine failures rarely occur with all fac· 
tors listed above, and therefore, the actual VMCA under 
any particular situation may be a little slower than the red 
radial on the airspeed Indicator. Most airplanes with an 
inoperative engine will not maintain level flight at maxi­
mum power at speeds at or near VMCA· Consequently, it 
is not advisable. to fly at speeds approaching VMCA• ex· 
cept in training situations or during flight tests. Adhering 
to the practice of never !lying at or below the published 
VMCA speed for your aircraft does not eliminate loss of di-
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rectional control as a problem in the event of an engine 
failure. The pilot must be prepared to to use assertive 
control input to maintain aircraft control f·ollowing an en­
gine failure. 

INTENTIONAL ONE-ENGINE INOPERATIVE 
SPEED (V sse 

V sse is specified by the airplane manufacturer and Is the 
minimum speed at which to perform Intentional engine 
cuts. Use or V sse is Intended to reduce the accident po­
tential from Joss of control alter engine cuts at or near 
minimum control speed. V MCA demonstrations are neces­
sary in training but should only be made at safe altitude 
above the terrain and with power reduction on one engine 
made at or above V sse· 

BEST SINGLE ENGINE RA TE·OF·CLIMB SPEED 
{VyscJ 
Vvse is designated by the blue radial on the airspeed indi· 
cator. Vvse delivers the greatest gain in altitude in the 
shortest possible time. and is based on the following 
criteria: 

Critical engine Inoperative. and Its propeller In the 
minimum drag position. 

Operating engine set at not more than the maxi· 
mum continuous power. 

Landing gear retracted. 

Wing flaps up. 

Cowl flaps as required for engine cooling. 

Aircraft flown at recommended bank angle (up to 
5° Into operating engine). 

Drag caused by a windmilllng propeller. extending landing 
gear, or !laps in the landing position. will severely de­
grade or destroy single engine climb performance. Since 
climb performance varies widely with type of airplane, 
weight. temperature. altitude, and airplane configuration, 
the climb gradtent (altitude gain or loss per mile) may be 
marginal • or even negative • under some conditions. 
Study the Pilot's Operating Handbook and FAA Approved 
Flight Manual for your airplane and know what parlor· 
mance to expect with one engine out. 

BEST SINGLE ENGINE ANGLE·OF-CLIMB SPEED 

fVxscl 
Vxse is used only to clear obstructions during initial 
climb-out as 11 gives the greatest altitude gain per unit of 
horizontal distance. It provides less engine cooling and 
requires more rudder control input than Vvse· 

SINGLE ENGINE SERVICE CEILING 

The single engine service ceiling is the maximum altitude 
at which an airplane will climb at a rate of at least 50 feet 
per minute in smooth air, with one engine inoperative. 
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The single engine service ceiling chart should be used 
during flight planning to determine whether the airplane, 
as loaded, can maintain the Minimum En Route Altitude 
(MEA) if IFR, or terrain clearance It VFR, following an en­
gine failure. 

BASIC SINGLE ENGINE PROCEDURES 

Know and follow, to the letter, the single-engine emergen­
cy procedures specified in your Pilot's Operating Hand­
book and FAA Approved Airplane Flfghl Manual for your 
specific make and model airplane. However, the basic 
fundamentals of all the procedures are as follows: 

Maintain aircraft control and airspeed at all times. This Is 
cardinal rule No. 1. 

Usually, apply maximum power to the operating engine. 
However. if the engine failure occurs at a speed below 
VMCA• during cruise or in a steep turn, you may elect to 
use only enough power to maintain a safe spood and alti­
tude. II the failure occurs on final approach, use power 
only as necessary to complete the landing. 

Reduce drag to an absolute minimum. 

Secure the failed engine and related sub-systems. 

The first three steps should be done promptly and from 
memory. The check list should then be consulted to be 
sure that the inoperative engine Is secured properly and 
that the appropriate switches are placed in the correct 
position. The airplane must be banked about 5° Into the 
operatmg engine. with the "slip/skid" ball slightly out of 
center toward the operating engine, to achieve rated per­
formance. 

Another note or caution: Be sure lo Identify the dead en­
gine, positively, before securing it. Remember: First Iden­
tify the suspected engine (i.e., "Dead foot means dead en­
gine"), second. verify with cautious throttle movement, 
then secure. 

ENGINE FAILURE ON TAKEOFF 

If an engine fails before attamlng lift-off speed or below 
VMCA' the only proper action is to discontinue the takeoff. 
If the engine fails after lift-orr with the landing gear still 
down, the takeoff should still be discontinued if touch­
down and roll-out on the remaining runway Is still possi­
ble. 

If you do rind yourself in a position of not being able to 
climb, it is much better to reduce the power on the good 
engine and land straight ahead than try to force a climb 
and lose control. 

vo·ur Pilot's Operating Handbook and FAA Approved Air­
plane Flight Manual contains charts that are used in cal­
culating the runway length required to stop if the engine 
fails before reaching lif1-off speed and also has charts 
ShOWing the single-engine performance after lfft-Off. 
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Study your charts carefully. No airplane is capable of 
climbing out on one engine under all weight, pressure alti­
tude, and temperature conditions. Know. before you take 
the actual runway, whether you can maintain control and 
climb out If you lose an engine while the gear is still 
down. It may be necessary to off-load some weight, or 
wait for more favorable temperatures. 

WHEN TO FLY Vx, Vy. VxsE AND VYSE 

During normal two-engine operations, always Oy Vy (Vx if 
necessary for obstacle clearance) on initial climb out. 
Then, accelerate to your cruise climb airspeed, which 
may be Vy plus 10 or 15 knots alter you have obtained 
a safe altitude. Use or cruise climb airspeed will give you 
better engine cooling, Increased lnflight visibility and bet­
ter fuel economy. However, at first Indication of an engine 
failure during climb out, or while on approach, establish 
VvsE or VxsE• whichever is appropriate. (Consult your Pi­
lot's Operating Handbook and FAA Approved Airplane 
Flight Manual for specifics.) 

STALLS, SLOW FLIGHT AND TRAINING 

The stall warning system must be kept operational at all 
times and must not be deactivated by Interruption of cir­
cuits, circuit breakers, or fuses. Compliance with this re· 
qulrement is especially important in all high performance 
multi-engine airplanes during engine-out practice or stall 
demonstrations, because the stall speed is critical in all 
low speed operations of high-performance airplanes. 
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Training should be accomplished under the supervision of 
a qualified instructor-pilot, with careful reference to the 
applicable sections of the FAA Practical Test Standards 
and FAA Pilot Transition Courses for Complex Single En­
gine and Light Twin Engine Airplanes (AC61-9B). In par­
ticular, observe carefully the warnings in the Practical 
Test Standards. 

The single-engine stall speed of a twin-engine aircraft is 
generally slightly below the power off (engines idle) stall 
speed, for a given weight condition. Single-engine stalls 
should not be conducted In multi-engine airplanes by oth­
er than qualified engineering test pilots. 

Engine-out minimum control speed generally decreases 
with altitude, while the single engine stall speed remains 
approximately constant for normally aspirated engines. 
No such demonstration should be attempted when the al­
titude and temperature are such that the engine-out mini­
mum control speed Is known, or discovered to be, close 
to the stalling speed. Loss of directional or lateral control, 
just as a s1all occurs, is potentially hazardous. 

v556, the airspeed below which an engine should not be 
intentionally rendered inoperative for practice purposes, 
was established because or the apparent practice ot 
some pilots. instructors, and examiners, of intentionally 
rendering an engine inoperative at a time when the air­
pl{lne is being operated at a speed close to, or below the 
power-idle stall speed. Unless the pilol takes immediate 
and proper corrective action under such circumstances. it 
is possible to enter an inadvertent spin. 

Ills recognrzed that flight below Vsse with one engine in­
operative, or simulated inoperative. may be required for 
conditions such as practice demonstration of VMCA for 
multi-engine pilot certification. Refer to the procedure set 
forth in the Pilot's Operating Handbook and FAA Ap­
proved Airplane Flight Manual for your aircraft. This pro­
cedure calls lor simulating one engine Inoperative by re­
ducing the power level (throttle) on one engine to Idle 
while operating at an airspeed above Vsse· Power on the 
other engine Is set at maximum, then airspeed is r.:~duced 
at approximately one knot per second until either V MCA or 
stall wamlng is obtained. During this transition, rudder 
~hould be used to maintam directional control, and aile­
rons should be used to maintain a 5° bank toward the op­
eralive engine. At the first sign of either VMCA or stall 
warning {which may be evidenced by Inability to maintain 
longitudinal. lateral or directional control, aerodynamic 
stall buffet, or stall warning horn sound), recovery must 
be Initiated immediately by reducing power to rdle on op­
erative engine and lowering the nose to regain Vsse· Re­
sume normal flight. This entire procedure should be used 
at a sale altitude of at least 5.000 feet above the ground 
in clear air only. 

II stall warning is detected prior to the first sign of VMCA• 
an engine-out minimum control speed demonstration can­
not be accomplished under the existing gross weight con· 
ditions and should not be attempted. 
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A major cause of fatal accidents in general aviation air­
craft is a spin. Stall demonstrations and practice are a 
means lor a pilot to acquire the skills to recognize when 
a . stall Is about to occur and to recover as soon as the 
first signs of a stall are evident. If a stall does not occur 
- A spin cannot occur. It is important to remember how­
ever, that a stall can occur in any flight attitude. at any 
airspeed, if controls are misused. 

Unless your aircraft has been specifically certificated in 
the aerobatic category and specifically tested for spin re­
covery characteristics. It is placarded against Intentional 
spins. The pilot of an airplane placarded against inten­
tional spins should assume that the airplane may become 
uncontrollable in a spin, since its performance character­
Istics beyond certain limits specified in the FAA regula­
tions may not have been tested and are unknown. This Is 
why aircraft are placarded against intentional spins, and 
this is why stall avoidance is your protection against an 
Inadvertent spin. 

Pilots are taught that intentional spins are entered by de­
liberately inducing a yawing moment with the controls as 
the aircraft is stalled. Inadvertent spins result from the 
same combination -stall plus yaw. That Is why it Is impor­
tant to use coordinated controls and to recover at the first 
Indication of a stall when practicing stalls. 

In any twin engine airplane, fundamental aerodynamics 
dictate that if the airplane Is allowed to become fully 
stalled while one engine Is providing llft·producing thrust, 
the yawing moment which can Induce a spin will be pres­
ent. Consequently, It Is Important to Immediately reduce 
power on the operating engine, lower the nose to reduce 
tf"le angle of attack, and increase the airspeed to recover 
from the stall. In any twin engine aircralt, if application of 
stall recovery controls Is delayed. a rapid rolling and yaw­
ing motion may develop, even against lull aileron and rud­
der, resulting in the airplane becoming inverted during the 
onset of a spinning motion. Once the airplane has been 
permitted to progress beyond the stall and is allowed to 
reach the rapid rolling and yawing condition. the pilot 
must then immediately initiate the generally accepted spin 
recovery procedure for multi-engine airplanes, which Is 
as follows: 

lmmedrately move the control column full forward, apply 
lull rudder opposite to the direction of the spin and re­
duce power on both engines to Idle. These three actions 
should be done as near simultaneously as possible; then 
continue to hold this control position u11til rotation stops. 
then neutralize all controls and execute a smooth pullout. 
Ailerons should be neutral during recovery. THE LONGER 
THE PILOT DELAYS BEFORE TAKING CORRECTIVE 
ACTION. THE MORE DIFFICULT RECOVERY WILL BE­
COME. 

Alwe~ys remember that extra alertness and pilot tech­
n~ques are required ror slow flight maneuvers, including 
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the pract1ce or demonstration of stalls or V MCA· In addi­
tion to the foregoing mandatory procedure, always: 

Be certain that the center of gravity of the airplane is as 
far forward as possible. Forward C.G. aids stall recovery, 
sptn avoidance and spin recovery. An aft C.G. can create 
a tendency lor a spin to stabilize, which delays recovery. 

Whenever a student pilot will be required to practice slow 
flight or single-engine maneuvers, be certain that the 
quahfied instructor pilot has a full set of operable controls 
avatlable FAA regulations prohibit fhght instruction with­
out full dual controls. 

Conduct any maneuvers wh1ch could poss1bly result in a 
sp1n at alutudes in excess of five thousand (5,000) feet 
above ground level in clear air only. 

Remember that an airplane, a~ or near traff ic pattern and 
approach altitudes, cannot recover from a spin, or per­
haps even a stall, before impact w1th the ground. For twin 
eng1ne aircraft, when descend1ng to tralhc altitude and 
durtng pattern entry and all other flight operahons. main­
tain speed no lower than VssE· On tlnal final approach 
ma1ntatn at least the airspeed shown In the flight manual. 
Shoutd a go-around be required, do not apply more pow­
er than necessary until the airplane has accelerated to 
VssE Recognize that under some conditions of weight, 
density altitude, and aircraft configuration, a twin engine 
aircraft cannot climb or accelerate on a single engine. 
lienee a single eng1ne go-around Is tmpossible and the 
atrcralt Is comm11ted to a landing Plan your approach ac­
cordingly 

Remember that if an a1rplane flown under tnstrument con­
dtllons ts permttted to stall or enter a sptn, the ptlol. wuh­
out reference to the honzon. is certatn to become dison­
ented. He may be unable to recogntze a stall, spin entry, 
or tho sprn cond11ton and he may be unable to determine 
even the direction of the rotation. 

Finally, never forget that stall avoidance Is your best pro­
tection agatnst an Inadvertent sptn MAINTAIN YOUR 
AIRSPCEO 

DESCENT 

In twrn engrne ptston-powered airplanes. supercharged or 
normally asprrated. rt rs necessary to avotd prolonged de­
scents wrlh low power, as this produces two problems: 
( 1) excessively cool cylinder head temperatures whtch 
cause premature engine wear, and (2) excessively rich 
mixtures due to Idle ennchment (and allttude) which 
causes soot and lead depostts on the spark plugs (foul­
ing) The second of these is the more serrous consider­
alton. the engme may not respond to the throttle when it 
IS destred to d1scontmue the descent Both problems are 
amenable to one solutton. marntarn adequate power to 
keep cylinder head temperatures tn the green~ range 
dunng descent, and lean to best power mrxture (that is, 
progressrvely ennch the mixture from crurse only slightly 
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as altitude decreases). This procedure w111 lengthen the 
descent, of course, and requires some advance planning. 
If It is necessary to make a prolonged descent at or near 
Idle. as in practicing forced landings. at least avoid the 
problem of fouled spark plugs by frequently advancing 
the throttle until the engine runs smoothly, and maintain 
an appropriate mixture setting with altitude. (Refer to pre­
landing check list) 

VORTICES - WAKE TURBULENCE 

Every a1rplane generates wakes of turbulence while In 
lhghl Part of this is from the propeller or jet engine, and 
part from the wing tip vortices. The larger and heavier the 
airplane. the more pronounced and turbulent the wakes 
will be. Wing tip vortices from large, heavy airplanes aro 
very severe at close range, degenerating with time, wind 
and distance. These are rolling in nature, from each wing 
tip. In tests, vortex velocities of 133 knots have been re­
corded. Encountering the rolltng effect of wtng tip vortices 
w1th1n two m1nutes alter passage of large airplanes is 
most hazardous to light a1rplanes Thrs roll effect can ex­
ceed the mruumum counter-roll obtainable In a light air­
plane. The turbulent areas may remain for as long as 
three minutes or more. depending on wind conditions. 
and may extend several miles behind the airplane. Plan to 
fly slightly above and to the windward side of the other 
airplanes. Because of the wide variety of conditions that 
con be encountered, there Is no set rule to follow to avoid 
wake turbulence 1n all situations However, the Airman's 
InformatiOn Manual, and to a greater extent Advisory Cir­
cular 90-23, Aircraft Wake Turbulence, provide a thor­
ough discusston of the factors yov should be aware of 
when wake turbulence may be oncoontered. 

TAKEOFF AND LANDING CONDITIONS 

When taking ort on runways covored with water or freez­
Ing slush. the landing gear should remain extended for 
approximately ten seconds longer than normal, allowing 
the wheels to spin and drssipate the freezing moisture. 
The landrng gear should then be cycled up. then down, 
watt approxrmately five seconds and then retracted again. 
Caution must be exercised to 1nsure that the entire opera­
tion is performed below Maximum Landrng Gear Operat­
Ing Arrspeed. 

Use caution when landing on runways that are covered 
by water or slush which cause hydroplaning (aquaplan­
ing), a phenomenon that renders braking and steering In­
effective because of the lack of sufficient surface friction. 
Snow and tee covered runways are also hazardous. The 
p1lot should also be alert to the possibility of the brakes 
freezrng 

Use cautiOn when taking off or landing during gusty wtnd 
condrtlons Also be aware of the spectal wrnd conditiOns 
caused by buildrngs or other obstruchons located near 
the runway. 
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MEDICAL FACTS FOR PILOTS 

GENERAL 

When the pilot enters the airplane, he becomes an inte­
gral part of the man-machine system. He is just as essen­
tial to a successful flight as the control surfaces. To ig­
nore the pilot in preflight planning would be as senseless 
as failing to inspect the integrity of the control surfaces or 
any other vital part or the machine. The pilot has the re­
sponsibility for determining his rellability prior to entering 
the airplane for flight. When piloting an airplane, an Indi­
vidual should be free of conditions which are harmful to 
alertness. ability to make correct decisions, and rapid re­
action time. 

FATIGUE 

Fatigue generally slows reaction time and causes errors 
due to inattention. In addition to the most common cause 
of fatigue; insufficient rest and loss of sleep, the pres­
sures or business, financial worries, and family problems 
can be Important contributing factors. If you are tired, 
don't fly. 

HYPOXIA 

Hypoxia, In simple terms, Is a lack of sufficient oxygen to 
keep the brain and other body tissues functioning proper­
ly. There is a wide individual variation in susceptibility to 
hypoxia. In addition to progress1vely insufficient oxygen 
at higher altitudes, anything Interfering with the blood's 
abilily to carry oxygen can contribute to hypoxia (ane­
mias. carbon monox1de, and certain drugs). Also, alcohol 
and various drugs decrease the brain's tolerance to hy­
poxia. 

Your body has no built-in alarm system to let you know 
when you are not getting enough oxygen. It is lmposs1ble 
to predict. when or where hypoxia will occur during a giv­
en flight, or how it will manilest itself. Some of the com­
mon symptoms of hypoxia are increased breathing rate, 
a light-headed or dizzy sensation, tingling or warm sensa­
tion, sweating, reduced visual field, sleepiness. blue col­
oring of skin, fingernails, and lips, and behavior changes. 
A particularly dangerous feature of hypoxia IS an In­
creased sense of well-being. called euphoria. It obscures 
a person's ability and desire to be critical ol himself, 
slows reaction time, and impairs thinking ability. Conse· 
quenlly, an hypoxic Individual commonly believes things 
are getting progressively better while he nears total col­
lapse. 

The symptoms are slow but progressive, insidious in on­
set, and are most marked at altitudes starting above ten 
thousand reeL Night vision, however, can be impaired 
starting at an altitude of 5,000 teet. Persons who have re­
cently overindulged in alcohol, who are moderate to 
heavy smokers, or who take certain drugs. may be more 
susceptible to hypoxia. Susceptibility may also vary in the 
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same individual from day to day or even moming to eve­
ning. Use oxygen on flights above 1 0,000 feet and at any 
time when symptoms appear. 

Depending upon altitude, an hypoxic individual has a lim­
ited time to make decisions and perform useful acts. even 
though he may remain conscious for a longer period. If 
pressurization equipment fails at certain altitudes the pilot 
and passengers have only a certain amount o f time to get 
an oxygen mask on before they exceed their time of use­
ful consciousness. The time of useful consciousness rs 
approximately 3-5 minutes at 25,000 1eet of altitude for 
the average individual and diminishes markedly as alti­
tude increases. At 30,000 feet altitude, for example, the 
time of useful consciousness is approximately 1 to 2 min· 
utes. Therefore, In the event of depressurization, oxygen 
masks should be used Immediately. 

Should symptoms occur that cannot definitely be Identi­
fied as either hypoxia or hyperventilation. try three or four 
deep breaths of oxygen. The symptoms should Improve 
markedly if the condition was hypoxia (recovery from hy­
poxia is rapid). 

Pilots who fly to altitudes that require or may require the 
use of supplemental oxygen should be thoroughly famtllar 
with the operation of the aircraft oxygen systems. A pre­
flight inspection of the system should be performed. In­
cluding proper lit of tt)e mask. The passengers should be 
briefed on the proper use of their oxygen system before 
flight. 

Pilots who wear beards should be careful to ensure that 
their beard is carefully trimmed so that it will not interfere 
with proper sealing of the oxygen masks. II you wear a 
beard or moustache, test the fit of your oxygen mask on 
the ground for proper sealing. Studies conducted by the 
mtlltary and oxygen equipment manufacturers conclude 
that oxygen masks do not seal over beards or heavy fa­
cial hair. 

Federal Aviation Regulations related to the use of supple­
mental oxygen by flight crew and passengers must be 
adhered to if flight to higher altitudes is to be accom­
plished safely. Passengers with significant circulatory or 
lung disease may need to use supplemental oxygen at 
lower altitudes than specified by these regulations. 

Pilots of pressurized aircraft should rece1ve physiological 
training with emphasis on hypoxia and the use of ·:>xygen 
and oxygen systems. Pilots of aircraft with pressure de­
mand oxygen systems should undergo training, experi­
ence altitude chamber decompression, and be familiar 
with pressure breathing before flying at high altitude. This 
training is available throughout the United States at nomi· 
nal cost Information regarding this training may be ob· 
tained by request from the Chief, Civil Aeromedical Insti­
tute, Attention: Aeromedical Education Branch, AAC-140. 
Mike Monroney Aeronautical Center. P. 0. Box 25082. 
Oklahoma City, Oklahoma 73125 
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HYPER VENTI LA T/ON 

Hyperventilation, or overbreathing, is a distu~bance of 
respiration th!)t may occur in individuals as a result of 
emotional tension or anxiety. Under conditions of emo­
tional stress, fright, or pain, breathing rate may increase, 
causing increased lung ventilation, although the carbon 
dioxide output of the body cells does not increase. As a 
result, carbon dioxide is "washed out~ of the blood. The 
most common symptoms of hyperventilation are: dizzi­
ness, nausea, sleepiness, and finally, unconsciousness. If 
the symptoms persist discontinue use of oxygen and con­
sciously slow your breathing rate until symptoms clear, 
and then resume normal breathing rate. Normal breathing 
can be aided by talking aloud. 

ALCOHOL 

Common sense and scientific evidence dictate that you 
must not fly as a crew member while under the influence 
of alcohol. Alcohol, even in small amounts, pro~uces, 
among other things, a dulling of critical judgment; a de­
creased sen~e of responsibility;' diminished skill reactions 
and coordination; decreased speed and strength o.t mus­
cular reflexes (even after one ounce of alcohol); de­
creases in efficiency of eye movements during reading 
(after one ounce of alcohol); increased frequency of er­
rors (after one ounce of alcohol); constriction of visual 
fields; decreased ability to see under dim illuminations; 
loss of efficiency of sense of touch; decrease of memory 
and reasoning ability; increased susceptibility to fatigue 
and decreased attention span; decreased relevance of re­
sponse; increased self confidence with increased insight 
into immediate capabilities. 

Tests have shown that pilots commit major errors of 
judgment and procedure at blood alcohol levels substan­
tially less than the minimum legal levels of intoxication for 
most states. These tests furth'er show a continuation of 
impairment from alcohol up to as many as 14 hours after 
consumption, with no appreciable diminution of impair­
ment. The body metabolizes ingested alcohol at a rate of 
about one-third of an ounce per hour. Even after the body 
completely destroys a moderate amount of alcohol, a pi­
lot can still be severely impaired for many hours by hang­
over. The effects of alcohol on the body are magnified at 
altitudes, as 2 oz. of alcohol at 18,000 feet produce the 
same adverse effects as 6 oz. at sea level. 

Federal Aviation Regulations have been amended to re­
flect the FAA's growing concern with the effects of alco­
hol impairment. FAR 91 states: 

"(a) No person may act or attempt to act as a crewmem­
ber of a civil aircraft: 
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Within 8 hours after the consumption of any alco­
holic beverage; 

While under the influence of alcohol: 

While using any drug that affects the_person's fac­
ulties in any way contrary to safety; or 
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While having .04 percent by weight or more alco­
hol in the blood. 

(b) Except in an emergency, no pilot of a civil aircraft may 
allow a person who appears to be intoxicated or who 
demonstrates by manner or physical indications that the 
individual is under the influence of drugs (except a medi­
cal patient under proper care) to be carried in that air­
craft." 

Because of the slow destruction of alcohol by the body, 
a pilot may still be under influence eight hours after drink­
ing a moderate amount of alcohol. Therefore, an excel­
lent rule is to allow at least 12 to 24 hours between "bot­
tle and throttle," depending on the amount of alcoholic 
beverage consumed. 

DRUGS 

Self-medication or taking medicine in any form when you . 
are flying can be extremely hazardous. Even simple home 
or over-the-counter remedies and drugs such as aspirin, 
antihistamines, cold tablets, cough mixtures, laxatives, 
tranquilizers, and appetite suppressors, I'T!ay seriously im­
pair the judgment and coordination needed while flying. 
The safest rule is to take no medicine before or while fly­
ing, except after consultation with your Aviation Medical 
Examiner. 

SCUBA DIVING 

Flying shortly after any prolonged scuba diving could be 
dangerous. Under the increased pressure of the water, 
excess nitrogen is absorbed into your system. If sufficient 
time has 11ot elapsed prior to takeoff for your system to 
rid itself of this excess gas, you may experience the 
bends at altitudes even under 10,000 feet, where most 
light planes fly. 

CARBON MONOXIDE AND NIGHT VISION 

The presence of carbon monoxide results in hypoxia 
which will affect night vision in the same manner and ex­
tent as hypoxia from high altitudes. Even small levels of 
carbon monoxide have the same effect as an altitude in­
.crease of 8,000 to 10,000 feet Smoking several ciga­
rettes can result in a carbon monoxide saturation suffi­
cient to affect visual sensitivity equal to an increase of 8, 
000 feet altitude. · 

A FINAL WORD 

Airplanes are truly remarkable machines. They enable us 
to shrink distance and time , and to expand our business 
and personal horizons in ways that, not too many years 
ago, were virtually inconceivable. For many businesses, 
the general aviation airplane has become the indispens­
able tool of efficiency. 
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Advances in the mechanical reliability of the airplane we 
fly have been equally impressive, as attested by the 
steadily declining statistics of accidents attributed to me­
chanical causes, at a time when the airframe, systems 
and power plants have grown infinitely more complex. 
The explosion in capability of avionics systems is even 
more remarkable. Radar, RNAV, LORAN, sophisticated 
autopilots and other devices which, just a few years ago, 
were too large and prohibitively expensive for general 
aviation size airplanes, are becoming Increasingly com­
monplace in even the smallest airplanes. 

It Is thus that this Safety Information Is directed to the pi­
lot, for It is In the area of the skill and proficiency of you, 
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the pilot. that the greatest gains In safe flying are to be 
made over the years to come. Intimate knowledge of your 
aircraft. Its capabilities and its limitations, and disciplined 
adherence to the procedures for your aircraft's operation. 
will enable you to transform potential tragedy into an in-
1eresting hangar story when - as it inevitably will- the ab­
normal situation is presented. 

Know your aircraft's limitations. and your own. Never ex­
ceed either. 

Safe flying. 

. .. ... . . . ... BEECH AIRCRAFT CORPORATION 
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