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ALPHABETICAL INDEX

A B

Access Openings Balancing Control Surfaces

Fuselage 3-6, illus. 3-7 Aileron .4-12A, illus. 4-13

Wing 3-8, illus. 3-9 Elevator 4-14, iUus. 4-15

Accumulator Removal, Propeller 7-3, illus. 7-3 Rudder 4-16, illus. 4-17

Actuator Battery, Nickel-Cadmium .13-1, illus. 13-3, 134

i\ileron Tab 4-1,i11us. 43 Servicing
Elevator Tab 4-68.illus.4-6D Beechcraft ~ew:Matic i\utbpilot j,;~ mt. e7,s

Flap 4-29, 1-30

Landing Gear 5-17, illus.5-1S Beechcraft Supplementary Publications 1-10

Rudder Tab 4-10, illus. 4-10A Belt Tension

Aft Window Compressor, Air Conditioner 10-9

Installation 3-17 Belt Removal and Installation 10-11

Removal 3.17 Generator 13-9

Aileron Bleeding the Brakes 5-l,illus. 5-3

Balancing .4-12-4, iUus. 4-13 Blower

Installation ´•CI Combustion Air 103

Removal .4-1 Condenser 10-9

Rigging Vent Air 104

Tab Actuator Assembly Boost Pump, Fuel (Eiectric) 8-28

Tab AcruatorDisassembly 43B. illus.i~-l Brake System

TabRigging.. Bleeding
Ar Conditioner System 10-5, iilus. 106, 10-8, 10-10 Installing Wheel and Brake .3.3

Compressor Belt R~moval and ~laster Cylinder
installation IO-ll Linkage Adjustment .j.t

Compressor Removal and Installation 10-10 Overhaul

Condenser Blower Removal 10-9 Removal andlns;alla;ion
Ri~ing the Ar Scoop and Ramp 10-9 Parking Brake

Servicing Adjustment .3.1

the Frean System 107 Valve Overhaul

Checking Compressor Oil Removing Wheel and Brake S-~X

Level 1Q´•8, illus. 10-S Servicing

Compressor Belt Tension 10-9 Wear Limits .5-1

Evaporator Air Filter Replacement 10-10 Breaker Point Adjustment, Ma~ne;o 6SB

SpecialPrecautions 10-7 Brush Replacement
System Operation 10-5 Electric ~Liotors .13

Troubleshooting 10-13 Generator 13-9

Aircraft Dimensions .1-’ ProDeller Deicer 11-9, illus. 11-9, 11-17-

Aircraft Finishes 12-1 Box Section Fuel Cell Installation and

Air Induction System, En~ne d?A Removal 5-6, illus. 8-6

illCal Calibration Unit .6-8 Bulb Replacement Guide Ij-1OA

Alternator 13-5

Installation 13-6

Overhaul 13-6A C

Removal 13-6

Aluminum Painting 17--1

Anchoring and Slooring Cabin Door

Approved Oh Grades Adjustment 3-14

Approved Turbocharger Overhaul Facilities .6-7 Removal and Installation 3-14, illus. 3-14

Autopilot, Window 3-16

Beechcraft New-1Matic 4-27, illus. 4-28, 4-29,4-30 Cabin Heater 10-1

H-14 4~7, illus. 4-23, 4-24,1-25,4-26 Calibration Unit, t;Cal .6-8

Troubleshooting Guide 4-31 Capacity Check, Battery 13-3

Cell

B Battery
Equalizing 13´•7,

Back Adjustment, Seat 3-;21 Replacement 134
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ALPHABETICAL INDEX

C D

Cell (Continued) Deicer System Surface (Continued)
Fuel Stall Strip installation 11´•8, illus. 11´•8

Box Section 8-6, illus. 86 System Checkout 11-3
Leading Edge 8-6, illus. 8-6 Troubleshooting 11-8A
Nacelle 8.5, iUus. 8.5 Diagrams
Outboard Leadin’g E;lg’ 8-6A, illus. S-6A Lubrication 3--13
Repairing .8-7 Stations .3-1

Center Seat Wiring 14-1
installation 3-12J Dimensions of Aircraft .1-3,
Removal 3-12J Door, Cabin

Center Window Adjustment 3-14
Installadon 3-1$ Znstallation and Removal 3-14, m~s. 3-14
Removal 3-17 Window 3-16

Charging, Battery 13-3 Drop-off Check, Magneto 6-2B
Cleaning Dynamic Brake Relay Removaland

Battery 13-1 Installation 5.19
Care of Airc;aft’Fini’sh .2-6

Deicer Boots 11-7

Plastic Windows .3,6 E
Static System 11-19

Waxing the ~ircraft’Finish 126 Electrical System
Combustion Air Blower, Heater 10~ Alternator 13-5
Compressor, Air Conditioner Installation 136

Belt Removaland Installation 10-11 Overhaul 13-6A
Removal and installation 10-10 Overvoltage Relay; Ahju;unknt .13-5, 13-6

Consumable Materials Chart 2-10 Removal 13-6
Con~rolColumn illus. ~-7,, C24 Voltage Regulator Adju;lment 13J
Control Column Arm Removal and Installation .4-1 Bulb Replacement Guide 13-!0A
Control Column, Single .4-1 Elevator Trim Tab
Control Column Chain, Riggin 4-l,illus. 4-2, LtZA Actuator Removal. ......4-68
Control System, Turbocharger Actuator Installation .....4-68

Controller, Turbocharger, Electric Trim Tab 4-60, illus. 4-60
Variable Pressure .6-6A illus. 6-5 Actuator R~moval 4-60

Correspondence 1-1 Cable installation 4-60
Cowl Flap Actuator .6-1 Magnetic Clutch Installation 4-60
Cowling, Removal and Installation .6-1 Magnetic Clutch Removal 4-60
Current Adjustment, Generator 13-8 Magnetic Clutch Torque Test
Cylinder Electrical Equipment Location

Brake Master Electrical Load Chart 13-13,
Linkage Adjustment .S-1 Generator 136A
Removal and Installation .54 Brush Replacement 13-9
Overhaul 5-4, illus. 5-4 Current Adjustment 13-8
Oxygen 11-1 Installation 13-9

Overhaul 13-9
D Overvoltage Relay 136A

Dampener, Shimmy Parallehng Checks 13-8
Assembly 5-17, illus. 5-16 Removal 13-8
Overhaul .j-14A,illus.5-16 Stabilization of System lj=I

Defueling .8-1 Voltage Adjustment 13-7
Decier System Voltage Regulator Adjustment

Propeller 11-9,i1lus. 11-9, 11-12 and Generator Paralleling 13-7
Surface 11-3, illus. 114, 11-5 MckelCadmium

Component ~aiXrenHnce 11-6 Battery .Ij-l,illus. 13-3, 133
Deicer Boot Removal& Installation 11-7 Capacity Check 13.3

Description 11-3 Cell Replacement 133

Operation Check 116 Charging 13-3

Resurfacing Deicet Boots 11-7 Cleaning 13-2
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ALPHABETICAL INDEX

E F

Electrical System BatteN (Continue~ Filter
Electrolyte Adjustment lj,l Autopilot "12
Equalizin,o Cells CentralInstrument 11-’3

Starter Deicer ll-j
installation 13-9 Evawra~or 10-10
Maintenance 13-9 Hea;er Fuel 10-i
Overhaul 13-9 Induction r~ir .Zb
Removal lj-g Oil .25

Strobe Li~ht System .13-10B Finishes. 1~-1
Bullock 13-100 Fitring, Installation of Fuel

Converter Tro;bikshooting lj-11 flared 84, iUus. 8-F
Trigger Circuit Troubleshooting 13-11 naps
Trouble Analysis 13-100 Actuator Overhaul 4-21,illus. ´•r-31
Troubleshooting Power Unit 13-10D indicator Adjusrmenr

Hoskins .13-10B Installation 4-18
Power Cable Checks .13-10B 4lotor Gearbox Overhaul :4-;8r~iU;s. 4-70
Power Unit Removal and installation .Ij-IOB ~loror, installation and ~emoval 4-18
Troubleshooting Power Supply .ij.lOB Removal 4-18, iUus. 4-19

Troubleshooting Rigging
;Uternator 13-16 Track Rollers, Installation
Battery 13-16 Ri´•Jrt Controls and Surfaces .4.1
Generator 13-18 Forward Left Hand Window
Landing Lights 13-19 Installation i-!6
Lights 13-19 Removal j.tj
Stall Warning Circuit’ Freon System, 10-7
Starter Front Seat

Eiectrolyrz Xdjusrmenc, Barterv 13-1 Insralladon 3-12J
3leMcor R~moMi 3-12J

Balancing Fuel Pump. Heater kemovai ad
Down´•Soring Loads’ ´•L-ia Insralladon 10-iInsrallaton .?-6 Fuel 8-1, mt~. s?
Removal .4-1 Adjustment of Tran;mi;ter~
Ri~ng Boost PumD, Recrric S-2B

Elevator Skin Replacement Box Section Cell 8-6, lilus. S-j
Elevator Tab Actuator iilus. siSc= Deiueling .8-1

Tab Actuator ~ssembiy Engine-Driven Pump
Tab AcruatorDisassembly iilus. 1-6C Pressure Adjustment .8-1
Tab Rigging ´•66A. iilus. Removaland installation .8-1

Emoznna~e iiIus. 4-11 Fare Fitting Toraue Chart .8.i
Emoennag and Fuselage S~cin Fuel Seiecror valves

Flaring Control Cable RemoM1
Engine .6-1 Control Cable Ri~jng 8-i, illus. 8.7_En~ineTroubleshoorink 6-I0 Removal and InstslIation .S-jEa;ipmenr; Location, Electrical IIIus. 13-10 Installation of Flared
Exterior F~nish !3-1 Firrings S~, illus. 54
External Power .3-3 ~Rsding Edge Cell 8-6, lilus. 8´•~

~iacelle Fuel Cell 8-5. illus. 8-i
F Ourboard Lsdin~ S-6A,lus. j´•6A

Quantity Cage Resistance Readinos 8-7,8
Feathering Adjustment, Propeller .7-3 Repairing Fuel Cells .8-7
Fiberglass Component Repair 3-iT Schenatic 8-3, 9.7_~
Fifth and Sixth Seat Servicin,o .’I~

Installation 3-13 Testing Cells for Leaks 8-6;\
Removal 3-~u Testing Quantity 8-3B
Stowaoe 3-13 Fuselage Access Openings

84 iii



ALPHABETICAL INDEX

F H

Fuselage and Empennage Skin Heater System CContinued)
Plating 3-’, illus. 3-3 Heater Fuel Noule 10-5

Fuselage (Wing Carry-Through Hearer Fuel Pump 10-5

ignition Unit
Structure Inspection 3-12J, illus. 3-12N Vent Air Blower 10-F

Pigging the Heater Controls 10-1
G Troubleshooting 10´•13,

Gear Hoisting 3-1, iUus. 7-3

Main Landing 5-10, illus.Elr
Nose Landing 5-13, ilius. 5-14

Gearbox, Flap Motor Overhaul 4-18A, illus. 4-20
General Information .1-3

Generator 13-6A Idle Speed and
Brush Replacement 13-9 ,Uixrure Adjustment
Current Adjustment 13-8 Ignitor, Heater Vibrator, 103

Installation 13-9 Ignitor Points, Heater 10.i

Overhaul ;3-9 Ignition Unit. Hearer Removal and

Paralleling Checks 13-8 Installation 10-i

Removal 13-8 Indicator Calibration. TIT .6-i

Stabilization of Svs;em’ 13-7 Indicator, Flap Position 5-IS, illus. C19

Voltage Xdjusrme~nt 13-7 Induction Air Filter, Servicing .7-5

Governor, Propeller induction Air System, Engine 6.7_X

Adiustment 7-i, iUus. 7-1 Information, General .1-3

Removal and installation .I-i Insoefdon. Periodic 16-1

Grades,.L~pproved Oil .2-i Installation and Initial,Pun-~n:
Gtaoh, Turjcs~arger Periormance Turboc~ar´•-er 6-M

CroLnd Handling LigXring .1´•8

Xnchorine and ,Moorino .?-1 Interior Colors 126

External ~ower .2.3
Hoisting 2.IlillUS~ 2,7

lacking .2-1 J

Lzveiing .2-i

Tar~ing Brak; .1-1

Towino .1-1 Jac~dng
Ground R~nning and Wsrm-uD .6-1
Guide, Bulb Replacement 13-IOA

H-14 Autopilot 4-’,2. iUus. 4-’3,4-7,4, 4´•25,4-26 Landing Gear System
~iainrenanct and Repair 1-?2 Actuator

Rigging Overhaul 5-17, illus. ~-18
Handling, Ground .2-1 Removal and installation

Heater Svsrem I0-l,iflus. 10-3, Dvnamic Brake Relay Removal and

Elgct;ical System 10-I installation.... ´•...´•5-19

Cleaning Spark Plug 10-3 Main Gear

ignitor Points 10-3 ~ssemblv 5-13. illus. 5-11

Overheat Thermostat 10-1 Disassembly
Replacing ignition Vibrator IO-j Inspec~ion 5-10A

Spark Plug Gap 10-3 Lubrication and Reolac,omenr

Fuel Filter 10-i of ~pIock Roiie:s 5-13

Fuel P~mcs 105 Pemoval and i´•10
Pressure ’l’est Tolerances 13

’:m3vi.rr.j. :~stall;rion or Moror R~noMI and Insrailatlon j-19

2: ´•n HC3trT 105 ~iose Gear

:´•;-r.ns :;ir Blower 10j Assembly

iv Rr;



ALPHABETICAL INDEX

L O

Landing Gear Nose (Continued) Oil

Disassembiy AoDroved Grades .1--3

Inspection 5-13 Fii;er. Servicing ~7.5

Removal and Installation j,Ij Level, Air Conditioner

Shimmy Dampener Assembly Compressor 10-8,i1lus 10-8

Shimmy Dampener Overhaul j-I4X. illi?s. 5-16 Pressure Adjustment, en~ne 6-~4,illus.6-1,A
Shimmy Dampener Repair 5-I7 System Servicing .3_3

Tolerances 5-!3 Openings, Access

Nose Wheel Steering Fuselage 36, ilIus. 3-7

Mechanism 5-19,iu~.S-7,0 Wing
Travel Stop Adjustment ,-19 Ourboard Leading Ed~e

Rigging 5-7, illus. j´•9 Fuel Cell 8dX,illus.SdA
Safety System .~o Overhaul and Replacement Schedule IS-1

Micro Switch Adjustment .j,j Overvoltage Relay Adjustment 13dA

Pressure Switch Adjustment .5a Oxygen System
Safety Switch Check .Sd Cviinder Replacement 11-1

System Mainrenance an~ Adjudmenr L~ak Test ii-1

Troubleshoo tino, Purging 11-1

Warning Horn Switch .6.i Servicing .’,-6

Wheel And Tire ~laintenrtnce i-7,0

Leading Edge Fuel Cell Installation

and Removal .5-6. 86A. illus. 8~j. 3´•-6A P

Leveling
Limits, Brake Wear .~-I

Load Chart. aec:rical !3-13 Paint, FDoxy ~2´•2

Low RPM Ildiunmenr, Prdoelle: PainE, ~ethane 17-3

Lubrication Chart ~-ra Painting ~iluminum

Lubrication Dia~am "´•ij Aodication !2-1

Surface Preparation 12´•1

M Painting Ma~ksium
~odicasion !3_.5

Sla~nesiun, Painting ll-j Paint Removal 12-5

Sun’ace Preparation 12J

Breaker Point Adjustment 6-’18 P~ailelino

Drop-off Check 6-1B Checks 13-8

~-IB. mus. 6-3B Pzridn,o Brake

Yam Lu~dinl i?r’ AdSuiunenr
Maintenance and Repair, H-14 ;1´•-~2 Valve Overhaul

;Ciastet Cylinder, Bralce Pariornanc´• Graoh Turbochar´•e; .6-9

Linkage Adjustment Periodic Lnsoection 16-1

Overhaul 5J, iilus. j-~ Pitot and Static System .11-19, illus. 11.3_0

Removal and Installation Cleaning the Static System 11-19

Slarerials Chart, Consumable 2-10 inspecting Pirot Hose 11-19

~rleasuring Rudder Travel in Inches :~-8, nlus. c10 InsDecting the Stade System 11-19

Mixture and idle Speed Adjustment 6-3X, illus. 6-7,X Leak Testing the Pitot System 11-19

Mooring and Anchoring .3´•! Stall Warning System
Motor, Landing Gear Adjustment .Il-7-l,illus. 11-11

Removal and Installation 5-19 Troubleshooting 11-31

Points, Sla~neto Breaker 6-3,8

N Power Plant

Air Induction System 6-’X

~acelle Fuel Cell installation Cowl Flap Actuator .6-1

and Removal 8-i, iilus. S-5 Cowling kzmoval
~iose Steerino ~echanism 5-19,illus.j-t0 Ground Running and w,~,, .6-1

Nose Wheel Travel Stop Adjustment 5-19 Idle Speed and Mixture 6-2A,illus.6-7-A

Nozzle, Heater Fuel 10-6 InstaUBtion .6-1
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ALPHABETICAL INDEX

Power Plant (Continued) ~2Dair, Fuel 01l
i~djusrmenr Rebair Minor Prooeller Blade 7.5, illus. 7-3

Ihronle L.G. warning Horn
.~-I Reolacsaenr and i~vemaul Schedule lj-1
.6.i Deicer Boots 11-7Pressure, Fuel Xdjusrment (EnginePU;n~ .8-1 Ri,o~ingPressure System, AutoDilot 11-7,5 ~liieron 4-1, iilus. 4-i

I1-?5 ~ileron ~ab 4-28, illus. 43

Plus Deicer
II-27 ~ir Scoop and rlir Ramo 10-9

Plus Deiesr and Amdpilot
Ii-7-7 Elevator
11-30 DeMtorTab .4´•8A, illus. 4-5Plus Deicer and H-14 11-34 RaDs 3-18, illus. 4-19Plus 11-14 Autopaot 11-37 Fuel Selector Valve .8-3, illus. 8-5, 83Turn and Slio X~justable Oriiice I1-jg Ei-14 ~t33Heater 1M Heater Conrrois 10-1

~ccumuiaror Landing Gear
Rudder LF-7, illus. 3~, 3-9Removal
Rudder Tab .3-8Servicing 2-7 Tnrorde and Pressure ControllerAir Dome Pressure, Servicing iUUS. 7_.8 Rollers, ~iolock Lubrication andBlade Bearing Lubrication 7.8, iUUS. 2-8

5-13,nectric Deicer 11-9, ~us. 11-9, 11-I?, Roton Locks, Servicing 2;7, iilus. 7´•7Boot kwalIation ´•11-13, ~us. 11-i3, 11-14 Rudder

~o": .Il-lj,ilIus. 11-13, 11-14 Balancing cr-16, iUus. L~-1?
las~allarion .I;Brush R;Dlacsmanr

.4-7
11-11 Rig~ing
I1-11 Tab Acmator XssembtyRzsisranc- Cheek T1-lj .j

Slip Ring.Macirining ll-10A Tab’Ri~gingTimer Check
11-I1 TravelinInches.....Troubleshooting

.7-7-
Governor

~djusting 7-1, iilus. 7-1 SRemoval and installation .I-I
Low RPM Xdjustmenr 7-~, illus. 7,3_
1Minor Blade Repair Sar^try Synem, Gear .,o

Maintenance and Xdjustmenr .~9
1-10 ~icro Switch Adjus~mentVendor
.1-a Pressure Switch Xdjusunent ~56PumD

Hkater Fuel
Switch Check .ja

Fuel (EnCe-Drivenj LO-j Schedule, Overiaui and Rznlac~menr’ 15-1
.8-1 Schematic, Fuel System 8-7,, Q-7AVacuum

Purging Oxygen System 11-3~ Sealing Chzr~
11-1 Seats

Back .3-13
Center

Installation .3-13
Removal

and Sixth
.3-13

Readings, Fuel Quantity Resistance 8-1B Installarion .3-13Re~ularor Adjustmene, Voltage Rr7moM1 .3-13
Ij.j 3-13

Relay, Landing Gtar Dynamic’Brake
13-7 Front
5-!9 Installation .3-13Repair, Exterior Paint Touch-uD 12-1 Removal..... .3-13
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ALPHABETICAL INDEX

Servicing
Battery

Surhcco Deic-r System, Servicin´• .--o
´•7_-5 Surfaces, Connol .3-1Brakes
.7, Switch, Throttle Lpdin~ da; Warning Horn 8129Charr

Cleaning and’Care oT ~C Finish
2-10, System

Cleaning Plas~ic Windows
~ir Conditioning !0-5, mus. 10-6, 10-8, 10-10

.2-6 BraLe 5-1, iUus. 5-7,Fuel Svsrem
Induchon Air Filter’ .3l necmul lj-1

.7,-5 Fuel
instrument Wedge Lighting .3_.5 Heatin,o .10-i, illus, 10-7,, 10-iCil System

.73 induction ;lit 6-2AOxygen System .1-5 Landing Czar ~--5, illus. 5’-3Preaurions, ~lir Ccnditioner !O-T Oxy~en

~ccumularoi
2´•a, illur.?-8 ALor and SLa~ic .1I-L9,lur. 11´•20

.3,-7 Deicer 11-9, ~lus. 11-9, 11-17,Roron Locks Stai~ P~nrino .11-31, ilius. 1!-7,1
7-7 Sudacl Deicrr

Sur;Bc´• Deicsr System ´•2-3 Turboc~arger 64, ~us. 6-5
.7,6 Vacuum .11,7_3liilus, 11-7,3Tires
.7_.3

Snimmy Dampener
.-\Jsembly 5-17,ii1us. 5-!6
Overhaul

.5-i4A, illus, i-!6 T
Servicing .2-1

Shock S’crut, Servicing
Skin Pl.ating

Tab
Fuselage and Empennao´• j-2, iilus. =-j ~cruaEor, nevzrorWing 36, mcs. 3-5 Trim ~0, iilus.

~cru2rar RsmoMI cao

En~ine
Cable installation ~O

Heater
.1J 4la~Iletic autctr Insr~arion ~j0
10-i ~Masletic Clusci Removal ~to^OSoe~ai Tools
.1-, iM~eric Clutch ToroueSrlnS ~ads, Elevator

Stabiiiurion of Gnerlcor System’ ~aa ~ileron
13-7 Elevator 3-6, liluS. eL-~StabBze:

Insrallation, Horizontal
~udder 47, iilus, 49

3-_17, Table of Thread Lubricants .2-9Insralladan, Vertical
"-I? Table oiforques 1?, illus. 1-3Removal, Horizontal
4-i3 Test, Turbocha~ner Critical .6-8Removal, Vertical
".17_ Testing Fuel Cells rbr L=aks 81jAStall StriD installation ii-a, iUus. 1!-8 Tnermostat, Overhear !0-1Adjunmzne .Il-2l,iilus. 11-7I Thread Lubricants, Table
13-9 Tnrottle Landing Gear Warning Horn’ 6-3,B

6-2B, illus. 6-3813-9 Timing,
13-9 Tip, Wing R~emoMi and installation j,!OOverhaul
lj,g Tires

Removal
:3-9 SzrvicingStatic and Pitot System .11-19, illus. 11-20 Wheel Maintenance 5-7,0Stations Diagram ilIus. i-1 ?TT Indicator Calibration .6-7Steering, Nose Wheel 5-19, illus. 5-7-0 Tolerances

Ston Window RemoML 2nd Installation’ ~iain lan~ing Gear 5-17,Stowage, Fifth and Sixb Seat i-!3 Nose Landing Ge~ 5-13Strobe Li´•Jlr ´•Ij-!OB Tools, Soec;,al .1´•7Suction Relief Valve Xdjustment Torque Charr, Flared
Suoolementary Publications

B~echcraft I~orque Wrenches .l.j
1-10 Torquing Bolts in Snear .1-6Vendor
.1-8 ~Tauch-up, Exterior Paint 12-1
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ALPHABETICAL 1NDEX

Towing .2-I Voltage Regulator Adjustment
Transmitter, Fuel Quantity With Alternators 13-5

Adjustment .8-3 With Generators 13-7
Testing 8-2B

Troubleshooting
Air Conditioner 10-13
Alternator 13-16 W
Battery 13-16 Warm-up, Engine .6-1
Engine 6-10 Warning Horn, Landing Gear Throttle .6-3
Generator

13-18 Waste Gate Butterfly Lubrication .6-7
Heater Waste Gate Valve Adjustment,
Landing Gea; .10-12

5-21 Turbocharger 6-6C, illus. 6-6C
Landing Lights 13-19 Waxing and Cleaning the Airc;aft 126
Lights 13-19 Wear Limits, Brake .5-1
Pitot andsta;ic Sys;em .11-22 Wedge Lights, Insuument .2-8
Propeller Deicer 11-15 Wheel and Brake
Stall Warning Circuit 13-19 Installation .5-3
Starter Removal 5-2A
Surface Deicar 13-17

Il-gX Wheel and Tire 6later;anEe 5-70
Turbocharger 6-12 Windows

Turbocharger Aft
Control System .6-´•1 Installation 3-17
Critical;Utitude Test

.6-8 Removal 3-17
Installation and Initial Run-in 6-6X Cabin I~oor
Lubrication of Turbocharger Shafts 6-6i\ Installation 3-16
Lubrication, Waste Gate Butterfly .6-7 Removal 3-16
Overhaul Facilides .6-7 Center
Performance Graph .6-9 Installation 3-17
Rigging Throttle and Pressure Conrr~ollet 66A Removal 3-17
Schematic illus. 6-5 Cleaning Plastic .26
Troubleshooting 6-12 Forward Left Hand
Variable Pressure Controlle; 66X, illus. 6-5 Installation .........3-16
Waste Gate Valve Adjustment 6-6C, ilIus. 6-6C Removal 3-15

Storm

Installation .........3-15
Removal 3-15

V Windshield

Installation....... 3-15,illus. 3-13
Removal 3-13, illus. 3-1>’

Vacuum System Wing
Suction Relie~ Adjustment’ 11-23 Access illus. 3-9Suction ReiiefAdjustment,Au;opilot’ 1~-3,3
Vacuum Pump Removal Installation 11-23 Bolt, Nut and Fitting Inspection.........................,.,.,.3-1 2FValve

Magnetic Particle Inspection ...............................3-1 2H
Fuel Selector .8-3, illus. 8-3, 8-4 Outboard Wing Spar Cap
Suction Relief

Variable Pressure Cont;oller,
11-23 Visual rnspection.............................~3-1 21, illus. 3-6G

Installation
.........................3-1 1, illus. 3-6, 3-6A thru 3-6E

Turbocharger 6-6A, illus. 6-5 Removal O
Vendor Publications .1-8 Skin illus. 3-5
Vent Air Blower, Cabin 104 Tip O
Vertical Stabilizer Tip O

Installation
4-12 Wing, Forward Spar Cany-Through

Removal
4-12 Structure Inspection 3-12K, illus 3-12NVibrator, Replacing Heater Ignitor 10-3 WiringVoltage Adjustment, Generator 13-7

Wrenches,

viii
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THE TURBO-BARON

SHOP MAN~AL

NOTICE

Beech Aircraft Corporation expressly reserves the right to

supersede, cancel andlor declare obsolete any part, part

number, kit or publication that may be referenced in this

manual without prior notice.

The Model 56 TC Shop Manual presents the factory recomrfiended procedures
for maintaining the Turbo-Baron in an easy to follow, easy to locate manner.

Information in the Shop Manual is directed toward helping the experienced
mechanic with specialized and more complex maintenance while simple and

repetitive procedures are given less emphasis. When necessary, an illu’stration

supplements the test for further clarification.

The Shop Manual is divided into sixteen sections, with each section devoted to

a specific system or major component. All the pertinent information will be

found in one place.

To quickly locate the information needed, an Alphabetical Index provides

multiple entries for each subject. Troubleshooting guides may be found at the

close of each major systems’ discussion.

Serial effectivity is maintained throughout the manual to assure correct

information for each airplane.

MODEL j6TC TG-I through TG-83

MODEL Aj6TC TG-84 and after

NOTICE

WHEN A PROCEDURE APPLIES TO ONLY A

CERTAIN SERIES OF THE AIRCRAFT MODEL, THE

AIRCRAFT SERIAL EFFECTIVITY WILL BE

DESIGNATED. PROCEDURES WITHOUT SERIAL

EFFECTIVITY WILL APPLY TO ALL MODELS.

NOTE

This manual covets data on systems which are standard or

standard options as of the publication of this manual,

however, not ail standard options may be designatep as such.

CORRESPONDENCE

If a question should arise concerning the care of your airplane, it is important

to include the airplane serial number in any correspondence. The serial number

appears on the designation placard. On early serial airplanes, the model

designation placard is attached to the bottom of the fuselage immediately
forward of the tie down lug. On later serial airplanes, the placard is attached to

the lower right hand side of the fuselage adjacent to the flap.
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WARNING

Use only genuine BEECHCRAFT or BEECHCRAFT

approved parts obtained from BEECHCRAF~ approved
sources, in connection with the maintenance and repair of

Beech airplanes.

Genuine BEECHCRAFT parts are produced and inspected
under rigorous procedures to insure airworthiness and

suitability for use in Beech airplane applications. Pans

purchased from sources other than BEECHCRAF~, even

though outwardly identical in appearance, may not have had

the required tests and inspection performed, may be different

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,

components, 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 routine visual

or usual nondestructive testing techniques. This may render

the part, component or structnral assembly, even though
originally manufactured by BEECHCRAFf, unsuitable and

unsafe for airplane use.

BEECHCRAFf expressly disclaims any responsibility for

malfunctions, failures, damage or injury caused by use of

non-BEECHCI~FT approved parts.

NOTE

It shall be the responsibility of the owner/operator
to ensure that the latest revision of publications
referenced in this handbook are utilized during
operation. servicing, and maintenance of the air-

plane.

1,3_A
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GENERAL INFORMATION

POWER PLANT MISCELLANEOUS

Lycoming TIO-541-E1B4, rated 380 horsepower Aircraft Dimensions

at 2900 rpm.
Overall Length 28. 98 Ft

Spark Plugs Wing Span 37. 82 Ft

TailHeight 9.22 Ft

Champion RHB36P GAP:.015 to .022 Wheel Base 8. 108 Ft

A. C. HSR87LP GAP: .015 to .022 Tread Width 9. 59 Ft

Stabilizer Width 15. 94 Ft

Firing Order Propeller Diameter 74 In

Wing Dihedral 6"

145236 Propeller Ground Clearance 1.34 Ft

NOTE Heater Spark Plug

Number one cylinder is the forward cylinder CH-7S-06 GAP 0.312 to 0. 250 inch

on the left hand side of the engine.
Brake fluid Reservoir (Ftvd Baggage Compartment)

Fillto 1 1/2 inch of top.Magneto Timing
Maintain visible fluid level on dip stick

20" ETC (Before top center) of number 1 cylinder.
Brake Wear Limits

Oil Pressure
Cleveland Minimum Abrasive surface .010 inch.

80 pounds at 150"F at 2600 rpm.
Minimum Brake disc. thickness

.325 inch.

Oil Capacity
Adjustment of Suction Relief Valve

13.0 quarts
Gage reading 4.8 to

10. 5 quarts (usable) see Item 2 Consumable One Engine at 2200 rpm

Materials Chart.
4.9 in. Hg.

Two Engines at 2200 rpm Gage reading 5.0 to

5. 2 in. Hg.
Propeller

Hartzell HC-F3YR-2/C7479-2R With Autopilot

Deice Brush Block Replacement One Engine at 2200 rpm Gage reading 8. 0

in. Hg.

Goodrich, replace brushes when 15/32 inch maxi- ?tvo Engines at 2200 rpm Gage reading 8.4

mum distance is measured on wire inserted in. Hg.

through inspection hole in brush support block.

Oxygen Cylinder

F.UEL SYSTEM Fill slowly to 1850 L- 50 psi at 70"F. Increase 3.5

psi for each degree increase.

Fuel Grade and Capacity Decrease 3. 5 psi for each degree decrease.

Gr~ade: 100/130, see Item 1 Consumable Materials Stall Warning Switch

Chart.

Capacity: Standard 142 Gallons (usable) Adjust 7 to 9 mph above a complete stall.

TG-I and after Control Surface Travel

Optional 178 Gallons (usable)
TG-1 through TG-68 Flap O" Full Up

Optional 204 Gallons (usable) 15" i´• 10 Approach

TG-69 and after 300 i 00 -20 Full Down

Fuel Pressure adjustment (Engine driven pump)
With the engine running at 2100 rpm, adjust the

fuel pressure to 23.0 psi.

1-3



Control Surface Travel (Continued) Engine Components

Aileron 20" 1 Up 20" -e 1 Down Engine alternator
Aileron Tab 10" -e 1 Up 10" -e 1 Down bracket bolts 500 in Ibs
Rudder 33" -t 1" O" to Right; 25" -e 1 Left Engine alternator
Rudder Tab 25" -e I Right 25" -t 1 Left adjusting arm bolt 190 in Ibs
Elevator 30" -e 1 Up 15" -e I Down All generator mount-

Elevator Tab r0"1 I Up 23" c I Down ing bracket bolts 160-190 in lbs

Engind spark plugs 360-420 in Ibs
Motor Brush Replacement Guide Engine oil filter

retainer bolt 30-35 ft Ibs

Flap Y16 inch min. required Propeller starter

L. G. Retract 5/is inch min. required gearlslip ring to

Heater Blower 3116 inch min. required crankshaft 60-70 ft Ibs
Combustion Air Blower 3116 inch min. required Air Conditioning Compressor
Air Conditioner j/ls drive shaft bolt 100-140 in Ibs

Evaporator Blower inch min. required Horizontal and Vertical Stabi-
Air Conditioner lizer

Condenser inch min. required Front and rear spar
Starter, Engine ~j inch min. required mounting bolts (ver-
Generator 44_ inch min. required tical stabilizer) 160-190 in Ibs
Alternator Slip Ring On Condition Front spar mounting bolts

(horizontal stabilizer) 200-23,5 in Ibs DRY
Service Rear spar mounting bolts

(horizontal stabilizer) 85-100 in Ibs DRY

Battery (Nickel Cad- Elevator horn hinge
mium, 24 volt mounting bolts 50-70 in Ibs
13 amp/hour) 100 hours Wing Surface Controls

Propeller Accumulator 125 -t 5 psig Pushrod to bell crank 30-60 in Ibs
Main Gear Tires (6.50 Bellcrank to structure 50-100 in Ibs

x 8 8 ply) 80 5 psig Aft Fuselage Controls
Nose Gear Tire (5.00 Pushrod to bell crank 30-60 in Ibs

x 5 6 ply) 47 t 50 psig Bell crank to structure 40-60 in Ibs
Oil Filter 50 hours Rudder bell crank
Oil Change 75 to 100 hourslor on linkage 50-70 in Ibs

condition Wing Mounting
Induction Air Filter Leading edge wing

(replace) 500 hours mounting bolt 100-140 in Ibs. (dry torque)
Suction Relief Valve Upper front wing

Screen 100 hours mounting bolt 2480-2600 in Ibs (wet torque)
Gyro Instrument Upper rear wing

Central Air Filter mounting bolt 1180-1300 in Ibs (wet torque)
(replace) 500 hours Lower rear wing

Main Strut Extension 3 inches mounting bolt 2480-2600 in Ibs (wet torque)
Nose Strut Extension 4.5 inches Lower forward wing
Fuel System Screens 100 hours or sooner if mounting bolt 2880-3000 in Ibs (wet torque)

and Strainers conditions warrant Landing Gear
Wheel Bearings Main landing gear brace

(repack) 100 hours bolts 290-410 in Ibs

Cross arm to barrel
TABLE OF TORQUES attach bolts 25-40 in Ibs

Main landing gear

Engine Mounting hinge bolts 250-800 in Ibs

Fuel System
Engine mount bracket

bolts and nuts (at Attaching bolts for:

firewall) 350 to 390 in Ibs Filler necks 45-55 in Ibs

Engine shock mount Nacelle transmitter 45-55 in Ibs
bolts and nuts 250 to 300 in Ibs Transmitter 25 in Ibs

Engine mounting Access plates 45-55 in Ibs
bracket bolts 270 in Ibs Fuel cell inter-connect

clamps 25 -i- 5 in Ibs

Rubber fuel nipple
clamps 25 t 5 in Ibs

Fuel vent valve assembly 20 in Ibs
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When a torque wrench and adapter is used, (Figure 1-2) Example: D Desired reading
compensation must be made for the extra leverage gained. L Length of torque wrench
New indicator readings must be calculated before the wrench A Adapter length
is used. To figure the desired lower readings which will T Torque
actually give the torques specified, use the following
formula: D=?

L 33 inches
Original wrench length x specified torque desired A 11 inches

length of wrench adapter reading T 5,000 inch-pounds

33x5,000 165000 3750 inch-pounds
33 11 44

TOT~LLENGTH I

i
5017-1

Figure 1-2. Torque Wrench and Adapter

An acceptable method of checking the torque, if a torque in over torquing of the bolt.
wrench is not available, (Figure 1-3) is to attach a spring scale

to a conventional flex or "T" handle inserted in an adapter. When a torque wrench adapter is used, the length of the
Force should be applied in a direction peIpendicular to an adapter must be added to the length of the flex or "T" handle
imaginary line extending from the center of the bolt through wrench and a value calculated for that particular
the spring scale attaching point. combination. The following is a typical example in finding a

desired value.
To calculate the force in pounds (scale reading) required to

obtain the specified torque, divide the torque in inch-pounds Effective length of flex or "T"

by the distance in inches between the center of the bolt and handle wrench: ......12 inches
the scale attaching point. For example, if the specified Length of adapter 3 inches
torque is 5,000 inch-pounds and the distance is 25 inches a Total length .15 inches

specified as wet (lubricated), bolts to be torqued must be

Desired torque on bolt 2000 inch-poundspull of 200 pounds must be applied. Unless torque values are

clean and free of all lubricants; otherwise loss of normal 2000 inch-pounds 133.3 pounds (scale reading)friction allowed for establishing the torque values may result 15 inches

(LB)

900

TORQUE
(IN. LB)

60´•1~´•2

Figure 1-3. Determining Torque by Spring Scale
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TORQUING FINE THREAD SERIES BOLTS LOADED IN SMEAR

NOTE

The following torque values may be used as

a guide when specific torques are not called

out within this shop manual

TORQUE LIMITS RECOMMENDED MAXIMUM ALLOWABLE

(INCH-POUNDS) TORQUE (INCH-POUNDS)

SIZE AN365 and AN310 AN364 and AN320 AN365 and AN310 AN364 and AN320
Nuts Nuts Nuts Nuts

Column 1 Column 2 Column 3 Column 4

8-36 12-15 7-9 20 12

10-32 20-25 12-15 40 25

1/4-28 50-70 30-40 100 60

5/16 24 100-140 60-85 225 140

3/8-24 160-190 95-110 390 240

7/16 20 450-500 270-300 840 500

1/2- 20 480-690 290-410 1100 660

9/16 18 800-1000 480-600 1600 960

5/8-18 1100-1300 660-780 2400 1400

3/4-16 2300-2500 1300-1500 5000 3000

7/8-14 2500-3000 1500-1800 7000 4200

1-14 3700-5500 2200-3300 10000 6000

1-1/8- 12 5000-7000 3000-4200 15000 9000

1-1/4 12 9000-11000 5400-6600 25000 15000

NOTE: The above values apply to Class 3 threads, cadmium plated and nonlubricated.

TORQUING COARSE THREAD SERIES BOLTS LOADED IN SMEAR

TORQUE LIMITS RECOMMENDED MAXIMUM ALLX~WABLE

(INCH-POUNDS) TORQUE (INCH-POUNDS)

SIZE AN365 and AN310 AN364 and AN320 AN365 and AN310 AN364 and AN320

Nuts Nuts Nuts Nuts

Column 1 Column 2 Column 3 Column 4

8-32 12-15 7-9 20 12

10-24 20-25 12-15 35 21

1/4-20 40-50 25-30 75 45

5/16 18 80-90 48-55 160 100

3/8-16 160-185 95-110 275 170

7/16 14 235-255 140-155 475 280

1/2 13 400-480 240-290 880 520

9/16 12 500-700 300-420 1100 650

5/8-11 700-900 420-540 1500 900

3/4-10 1150-1600 700-950 2500 1500

7/8-9 2200-3000 1300-1800 4600 2700

1 8 3700-5000 2200-3000 7600 4500

1-1/8-8 5500-6500 3300-4000 12000 7200

1-1/4-8 6500-8000 4000-5000 16000 10000

NOTE: The above values apply to Class 3 threads, cadmium plated and nonlubricated.
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ADAPTER KIT 300-30 a SPECIAL TOOLS

IS TO BE USED WITH THE

MODEL 300 SERVICE JACK.

O

AILERON TAB TRAVEL GAGE

50-590090
~i--

HOISTING SLING ADAPTER
95-590017

HOISTING SLING
MODEL 300

95-590016-1
SERVICE JACK

NOTE: IF AIRCRAFT IS TO BE HOISTED WITH WINGS REMOVED. 96-630000-1-810
USE THE 95-590017-1 SLING ADAPTER WITH A 95-590016-23 SPACER RUDDER iAB TRAVEL GAGE

TS1222-3 UPPER FORWARD WING BOLT WRENCH
KIT 35-4006 S

TS1 171-2 UPPER FORWARD WING NUT TORQUE WRENCH ADAPTER
TS1222-4 UPPER AFT WING BOLT WRENCH
or I

(j7 B FLAP TRAVEL GAGE

TS1222-5
TS1171-1 UPPER AFI WING NUT TORQUE WRENCH ADAPTER

96-524000-810-2
50-590013

50-590014 LOWER FORWARD WING NUT TORQUE WRENCH ADAPTER
-402

TS1222-3 LOWER FORWARD WING BOLT WRENCH

TK1817-922-4 LOWER AFT WING BOLT WRENCH
TS1171-2 LOWER AFT WING NUT TORQUE WRENCH ADAPTER

~-401 -403

-404

ADAPTERS FOR SERVICE JACK 932-7135-000001

96-524000-810

RUDDER TRAVEL GAGE

50-590013 60-960000/0922 35-135025-78-810-1 L.H. 95-524000-810-1 L.H. 8 R.H.
TS1171-1 I TS1222-3 PROPELLER TORQUE 35-135025-79-810-1 R.H. ELEVATOR AND ELEVATOR TAB
TS1171-2 TS1222-4 TS1222-5 TK1817-922-4 50-590014 1 WRENCH ADAPTER 1 AILERON TRAVEL GAGE I TRAVEL GAGE

56TC-17-
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SUPPLEMENTARY PUBLICATIONS

Following is a List of publications providing servicing, overhaul and

parts information on various components of the BEECHCRAFT Turbo

Baron which you may obtain to supplement the BEECHCRAFT Turbo

Bacon Shop Manual. In most instances, you should obtain the publi-
cations directly from the manufacturer or his distributor. Only a few,
such as eri~ine manuals and Beech supplementary publications, are

available from the Parts and Service Operations, Beech Aircraft Cor-

poration. Those which are available are Listed in the current Publications

Price List. Since a wide variety of radio equipment is available and be-

cause radio manufacturers normally supply parts and servicing man-

uals with each set, radio publications have not been included in the list.

As publications on additional components become available, they will

be added to this List of publications.

VENDOR PUBLICATIONS

ENGINE

Overhaul Manual 60294-6. Avco Lycoming Division, Williamsport, Pen-

nsylvania,

Parts Catalog PC-120. Avco Lycoming Division, Williamsport, Pennsylvania.

FUEL INJECTION

Operation and Service Manual, Form 15-338B. Bendix Corporation, South

Bend, Indiana.

PROPELLER

Overhaul Instructions 117 for Hartzell Propeller. Hartzell Propeller Inc.,

Piqua, Ohio.

~tmer’s Manual 115 for Hartzell HC-FSYR-2/C 7479-2RPropeller. Hartzell

Propeller Inc., Piqua, Ohio.

Maintenance Handbook for Constant Speed Hydraulic Propeller Governor

Type CSSA, Number 330014. Woodward Governor Company, Rockford,
Illinois.

Installation Manual for Woodward Electronic Synchronizer, Bulletin 33059.

Woodward Governor Company, Rockford, Illinois.

PROPELLER ACCUMULATOR

Hydraulic Accumulator for Propeller Unfeathering, Bulletin 33058, Woodward

Governor Company, Rockford, Illinois.

MAGNETOS

Maintenance Instructions for Bendix S-1200 Series M~anetos, Form L-609.

Scintilla Division, Bendix Aviation Corporation, Sidney, New York.

Service Parts List for Bendiu S-1200 Series Magnetos, Form L-608.

Scintilla Division, Bendix Aviation Corporation, Sidney, New York.

STARTING MOTOR

Overhaul Instructions, Form~L Prestolite Company, Toledo,

Ohio.
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AUTOPILOT

B-S Au~omatic Flight Control System Maintenance Manual 3950. Brittain

Industries Torrance, California 90505.

B-5 Flight Control System Ground Xnd Flight Check Procedures Manual
3952. Brittain Industries, Torrance, California 90505.

B-7 Flight Procedures Manual 3959. Brittain Industies, Torrance,
California, 90505.

B-7 Maintenance iManual 3960. Brittain Industries, Torrance,
California, 90505.
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GENERATOR

Overhaul and Parts Breakdown, File 30204. Lear Siegler Inc.,
Cleveland, Ohio.

BATTERY

Maintenance Manual and Parts List for Nickel-Cadmium Battery,
GEJ-4344-2. GeneralElectric Company, Gainsville, Florida.

STROBE LIGHT

Installation/~laintenance Manual for Twilighter Mark mB High
Intensity Aircraft Lighting System, Publication Number: 61-1006
and 61-1008, Hoskins Inc., Geneva, Illinois.

Instruction and Se~ice Manual for Anti-collision Beacon,
Publication ~umber: 50082, Bullock Magnetics Corp., Pomona,
California.

ELECTRIC PROPELLER DEICER

Installation of Deicer Soots, Report 59-728. B. F. Goodrich Company,
X~on, Ohio.

Installation, Inspection and Tesdng or’ Prooeller Deicer System, Report
68-04-708. B. F. Goodrich Company, ,ud´•on, Ohio.

SURFACE DE1CER

Maintenance Instructions PublicationNumber: 63-200, B. F. Goodrich
Company, A~on Ohio.

HEATER VENT BLOWER

Overhaul Instructions for Vane ,l_dal Blower Md861H-1A, with Motor
iLI2916V. Dynamic Air En~ineering Inc., Santa Xna, California

HEATER

Maintenance Instructions for Janitrol F83A28 ,ilircraft Heater, a 30C57.
Janitrol Aircraft-Automotive Division, Midland-Ross Corporation,
Columbus, Ohio.

Maintenance Instructions for Janitrol 11C30 Aircraft Heater Ignition
Unit, 24C54. Janitrol Aircraft-Automotive Divi’sion, IMidland-Ross

Corporation, ~Columbus, Ohio.

AIR CONDITIONER COMPRESSOR

Series 63 Compressor Manual, Form 180. JO-~TiM. York Corporation,
York, Pennsylvania.

Renewal Parts List, Form JN-E-RP. York Corporation, York, Pen-

nsylvania.
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BRAK~S

Overhaul Information for Brake Shuttle Valve, Publication Ij 74d56.

Hoof Products Co., Chicago, Illinois.

Overhaul Information for Brake Shuttle Valve, Publication 23595.

Paramount Machine Co., Stow, Ohio.

SUPPLEMENTARY BEECHCRAFT PUBIICATIONS

98-35062 Wheel, Brake and Tire Servicing Maintenance Instructions,
Illustrated Parts Breakdown.

98-33396 Overhaul Instructions for 60-389014 Alternator.

98-33857 Overhaul Instructions for 60-389017 and -1 Voltage Regulator.

98-35655 Operators Manual for B-5 and B-7 Autopilot.

H-14 AUTOPIIOT

92-379A Operation Manual

130333B Adaptive Maintenance Manual

92-30103B Overhaul Instructions for BG274B2, CI, C2 Computer.

92-30105 Overhaul Instructions for CG136A1 Heading Selector.

92-30106B Overhaul Instructions for ~IG11SA1, MG113A2, 1LIG113A3,
.MG113A4 Actuator and SG28A1, SG28A3 Pressure Switch.

92-30107A1 Overhaul Instructions for PC-S1X1 Altitude Control.

92-30229 Overhaul Instructions for GC205A3, GG205A4 (GG205B4)
Turn and Bank Indicator Gyro.

92-30411B Overhaul Instructions for GG201A1, GG202B1 Vertical Gyro.

92-30412B Overhaul Instructions for GG202A1, GG202B1 Directional Gyro.

98-32523 Overhaul Instructions for 1MG11SAL and MG11BB1 Trim Actu-

ator.

98-32839 Overhaul Instructions for CG417B1 and CG~d17B2 Flight Control-

ler.
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GROUND HANDLING ANCHORING AND MOORING PROVISIONS

Exercise care in ground handling of the airplane to Three mooring eyes are provided; one in each wing
avoid unnecessary damage. The following procedures and one in the tailbumper. To moor the airplane,
are provided to reduce the possibility of ground dam- chock the wheels fore and aft, install the control
age. lock and tie down the aircraft with a nylon line or

chain of sufficient strength at each mooring eye. A-
void overtightening the rear line, which pulls up the

TOWING nose so that wind will create higher lift on the wings.
If bad weather is anticipated, it is advisable to nose

Attach the hand towbar to the tow lug on the nose the airplane into the wind.
gear lower torque I~nee.

PARKING BRAKE

The brakes are set for parking by pulling out the
parking brake control and depressing the pilot’s

When towing with a tug, observe turn brake pedals to pressurize the system. Do not at-
limits as placarded on the nose gear tempt to lock the parking brake by applying force to
to prevent damage to the gear. the parking brake handle; it controls a valve only,

and cannot apply pressure to the brake master cylin-
ders.

Icau´•rloalCAUTION

Do not push on propeller or control Do not set the parking control when the
surfaces. Do not place your weight brakes are hot from severe use or during
on the horizontal stabilizers to raise low temperatures when an accumulation ofthe nose wheel off the groun& moisture may cause the brakes to freeze.

HOISTING

JACKING

(Figure 2-1)

A three-point jack is used to lift the aircraft off the
The aircraft may be hoisted for maintenance or parts

ground. Each jack pad is identified and located on
replacement as follows:

the under side of the fuselage. One jack pad is lo-
cated on each lower wing-to-fuselage attachment a. Install one 95-590017 hoisting sling adapter on

fitting along the front spar. The rear jack pad is lo-
each forward wing attach bolt.

cated under a protective cap in the middle of the
fuselage at the rear fuselage carry thru spar. The
rear jack fitting consists of an eye bolt that is

NOTEscrewed completely into the aircraft.

When hoisting the aircraft with the wings

IWARNINC) removed, replace the 95-590017 sling
adapters with 95-590017-1 sling adapters
and add a 95-590016-23 spacer between
each sling adapter and the spar carryBe sure the rear jack point safety pin is thru fitting. Install with the upper rear

in place to prevent the aircraft from nosing wing attach bolts, (see Figure 2-1).
over.

b. Attach the sling assembly, (P/N 95-590016-1),
to the sling adapters.

The Model 300 service jack with an adapter kit

(P/N 300-30) is designed to be used with this aircraft, c. Install the sling strap around the nose, forward
Facilities that have a 932-7 35-000001 service jack of the nose landing gear (see Figure 2-1).
can convert it for use with the adapters listed in the

Special Tools. d. Hoist the aircraft smoothly.

When one engine or one wing is to be removed, a

stand should be placed under the opposite ;ving and
the tail to counteract the resu~ting unbalanced con´•- NOTE
dition of the aircraft. Individual main wlseels mav be

jacked by placing a floor jack under ~he ’5´•~i:: Adjust the sling strap to keep the aircraft
located under each axle, in a level or slightly nose-down attitude.
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a

I//
c

’I1Y’

1! STRAP ADJUSTER

;NSTALL 95-590017-1 ADAPTE

HERE WITH WING REMOVED.

INSTALL 95-590017 ADAPTER

HERE WITH WING INSTALLED.

95-590016-23 SPACER

WING ATTACH BOLT SPAR CARRY
95-590017 ADAPTER

THRU FITTING
SPAF; CARRY

THRIT FITTING

WING SPAR FITTING

9 5- 59 0017- 1 ADAPTER WING ATTACH BOLT

VIEW B _J VIEW A

Figure 2-1. Hoisting the Aircraft
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e. As an added precaution a stand may be installed TIRES

under the tail of the aircraft.
The main wheel tires are 6. 50 x 8, 8 ply tube type.
The nose wheel tire is a 5. 00 x 5, 6 ply tube type.

LEVELING Inflate the nose tire to 47 to 50 psi, and main wheel

tires to 80 5 psi. Maintaining proper tire inflation

To level the airplane longitudinally, first locate the will help to avoid damage from landing shock and con-

phillips head screw labeled LEVEL POINT immedi- tact with sharp stones and ruts, and will minimize

ately below the left side rear window. Loosen the tread wear. When inflating tires, inspect them visual-

phillips head screw enough to attach and suspend a ly for cracks, breaks, or evidence of internal dam-

cord and plumb bob. Inflate or deflate the nose gear age.

shock strut as necessary to pass the cord through
the center of a second phillips head screw at the

bottom edge of the fuselage. Suspending the plumb
bob in a can of light engine oil will assist in stabiliz- NOTE

ing it.
Beech Aircraft Corporation cannot recom-

Lateral leveling is done by putting a bubble level on mend the use of recapped tires. Recapped
the rear baggage compartment floorboard and deflat- tires have a tendency to swell as a result of

ing the tire or strut on the high side of the airplane to the increased temperature generated during
center the bubble, take-off. Increased tire size can jeopardize

proper function of the landing gear retract

EXTERNAL POWER system, with the possibility of damage to the

landing gear doors and retract mechanism.
An external power unit with a negative ground may be

used to supply power for ground checks, starting and

battery charging. A polarized external power recep- BRAKES

tacle is located on the outboard side of the left engine
nacelle. The receptacle is designed for a standard The brake fluid reservoir is located in the forward

AN type plug. baggage compartment. The reservoir should be check-

ed regularly and filled to within 1-1/2 inches of the

The aircraft is equipped with a relay and diodes that top and a visible fluid level maintained on the dip

protect the aircraft electrical system against damage stick at all times by adding hydraulic fluid (Item 13,
from an external power source with reversed polarity. Consumable Materials Chart).
Observe the following precautions when using an ex-

ternal power source.
SHOCK STRUTS

a. Before connecting an external power unit, turn

off the battery switch. The shock struts are filled with compressed air and

hydraulic fluid (Item 13, Consumable Materials

Chart). The same procedure is used for servicing
b. To prevent arcing, make certain no power is be- both the main and nose gear shock struts. To service

ing supplied when the connection is made, a strut proceed as follows:

c. After the external power plug is connected, turn a. Remove the air valve cap and depress the valve

on the battery switch before turning on any other core to release the air pressure.

equipment. Leave the battery on during the entire

external power operation.

IWARNINCt

IeAvr7i~
Do not unscrew the air valve assembly until

the air pressure has been released or it may
be blown off with considerable force, causing

The battery may be damaged if exposed to injury to personnel or property damage.
voltages higher than 30 volts.

b. Remove the air valve assembly.
SERVICING

c. Compress the strut and fill through the air valve

Proper and periodic servicing of the airplane will assembly hole with hydra~lic fluid (Item 13, Consum-

prevent considerable wear and greatly lengthen the able Materials CharR until the Fluid overflows (ap-
service life of parts and systems involved. For points prordmately one pint).
of lubrication and the correct interval and materials,
refer to the Lubrication and Servicing Charts in this d. Cycle the strut (iull e~tension to compressed)
section. The following information gives instruction and refill. Repeat until filtld cclmot be added to the

on the servicing of major systems, strut in the COm~I’eSSeC: T;t;iS:.’,l.
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e. Install the air valve assembly. connect system, the filler cap must be removed

from the main fuel cells unless the fuel level inthe

f. With the aircraft resting on the ground and the fuel cells nacelle fuel cells is six inches or more below the

full; Inflate the nose gear strut until 4-112 inches of the piston is full mark orfuel will drain out atfiller opening of the

exposed and inflate the main gear strut until 3 inches of piston main fuel cell.

is exposed. Rock the aircraft gently to prevent possible bin-

ding of the piston in the banal while inflating. 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

NOTE regular part of preventive maintenance.

k is recommended that the nose strut inflation Normally the fuel strainers should be inspected and cleaned

dimension and the tire inflation pressure be care-
every 100 hours. However, the strainers should be inspected

fully adhered to. properly inflated tires and struts and cleaned at more frequent intervals depending on service

reduce the possibility of ground damage occur- conditions, fuel handling equipment and when operating in

ring to the propellers. Exercise caution when tax- localities where there is an excessive amount of sand or dust.

ling over rough surfaces.

Open each of the seven snap-type fuel drains daily to allow

g. The shock strut piston must be clean. Remove foreign condensed moisture to drain ffom the system.
material by wiping the strut with a cloth containing hydraulic

fluid.
NOTE

FUEL SYSTEM If the cells are to remain unfilled for 10 days or

more, apply a thin coating of light engine oil to the

The standard fuel cell installation consists of 41 gallon fuel cell inside surface of the cell to prevent deterioration

in each wing leading edge and 32 gallon fuel ceil in each wing and cracking.
box section outboard of the nacelle. An optional 16 gallon fuel

cell may be located in the ah section of the nacelle. Both

standard cells located in each wing are interconnected and 01L SYSTEM

filled through a common opening in the upper wing surface.

The opening is covered by a Rush type cap. The optional Th,,,gines are equipped with a wet sump, pressure type oil

nacelle tank is filled through an opening on the nacelle and is
system. Each engine sump has acapacity of 13 quarts. The oil

also covered by a Rush type filler cap. system may be checked through access doors in the engine
cowling. A calibrated dip stick attached to the filler cap indi-

When filling the aircraft fuel cells, always observe the foilow- cates the oil level. Due to the canted position of the engines,
ing: the dip sticks are calibrated for either n’ght or left engines and

a. Service the fuel calls with 100 octane Low Lead (blue) ,,,,ol interchangeable.1 fuel, if not available, use 1001130 octane (green) or 115H45

octane (purple) fuel (ltem 1, Consumable Materials Chart.) The oil should be changed every 75 to 100 hours under normal

operating conditions and the oil filter changed every 50 hours.

b. Make sure the aircraft is statically grounded to the ser- Access to the oil drain is provided by removing the plate
vidng unit, located on the bottom of the cowling just forward of the cowl

flap. The engines should be warmed tooperating temperature
c. Do not fill fuel cells near open Rame or within 100 feet of t, assure complete draining of the oil.

any open energized electrical equipment capable of produc-

ing sparks. The oil grades listed in the Consumable Materials Chart are

general recommendations only, and will vary with individual

circumstances. The determining factor for choosing the cor-

CAUT1ON rect grade of oil is the oil inlet temperature observed during
flight; however, inlet temperatures consistently near the max-

The wing fuel cells must be filled first on aircraft imum allowable indicate a heavier d~\ is needed. Lycoming
equipped with optional nacelle fuel cells. Due to recommends use of the lightest weight oil that will give ade-

the location of the nacelle fuel cells and the inter- quate cooling.
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APPROVED OIL GRADES

OPERATING
AVERAGE OLL INLET
AMBIENT AIR SINGLE MULTI- TEMPERATURE
TEMPERATURE VISC~SITY VLSCOSITY
FOR STARTING GRADES GRADES

DESIRED MAXIMUM

Above 600F SAE 50 SAE 40 or SAE 50 1800F 245"F

300 to 900F SAE 40 SAE 40 180"F 2450F

00 to 700F SAE 30 SAE 40 or 20W-30 1700F 2250F

Below 10"F SAE 20 SAE 20W-30 1600F 210"F

NOTE Dry Element

The turbocharged engines are to be operated a. Remove the filter from the aircraft.
with ashless dispersant oil conforming to

specification MIL-L-22851 or a Lycoming b. Clean the filter according to the instructions on

approved synthetic oil. the element frame and reinstall on the aircraft.

An all climate synthetic aircraft engine lubricant,
Anderol 456H or Anderol 4?1, is approved by Lycom-
Ing. Owners desiring detailed information concerning
the use of these oils should consult Lycoming Service
Letter No. L147A. The provisions specified in this
service letter must be followed when using this oil.

BATTERY
OIL FILTER

The following List of battery servicing precautions and
The oil filter should be replaced every 50 hours. Re- checks is meant to be a general guide. For specific
place the filter as follows: details and complete procedures, see Section 13 of

this manual
a Cut safety wire and remove the filter housing.

a. After each 100 hours of operation or every 30
b. Install new filter in the housing and secure to the days, whichever occurs first, check the electrolyte

engine. Torque retainer bolt to 30 to 35 foot pounds, level and clean the battery and filler vent plugs.

c. Safety retainer bolt. b. Any time the battery is subjected to more than
32 volts for as long as two minutes, the battery must
be completely serviced. Clean the battery, charge it,

INDUCTION AIR FILTER and adjust the electrolyte level

The induction air filter should be cleaned every 50 c. Periodically check that the cell vents are clean
hours and replaced every 500 hours of service. and open. Plugged vents may cause excessive internal
Either a dry filter element or a wet filter element cell pressure and cause leaks.
maybe installed.

d. Never remove a cell from the battery case unless
Wet Element: a replacement is immediately available; otherwise,

the remaining cells may swell, making replacement of
a. Remove the filter from the aircraft and wash the removed cells difficult. Loosen the vents before

throughly, dirty side down, in solvent (Item 15, Con- cell replacement to eliminate the possibility of cells
sumable Materials Chart). swelling from internal gas pressure.

b. Allow to dry and apply a small amount of engine
preservative oil (Item 28, Consumable Materials e. Check the torque of the terminal screws securing
Chart) to the filter. the cross Links connecting the cells together. This

torque should be from 48 to 60 inch-pounds (4 to 5

c. Allow any excess oil to drain off for approxim- foot-pounds).
ately 2 to 4 hours before reinstalling on the aircraft.

f. Check that no carbon deposit has built up on the

cross links or between them and the battery case. If

2-5



such deposits are present, clean the affected areas gasoline; kerosene type distillates should be avoided.
as indicated under "Battery Cleaning". Replacement filters, P/N H9W334-231, may be ob-

tained from Beech Aircraft Corporation Torque
g. When ttiere is any indication of oil in the battery, filter bolt to 40 to 60 inch pounds. The filters are

remove all cells from the case and check all rubber located in the forward right hand side of the upper
parts for deterioration. Remove the oil and replace nacelles.
all damaged rubber parts. Do not use a solvent, use

soap and water only.
CLEAMNG DEICER BOOTS

h Do not add electrolyte just because the level in
the battery is low. if electrolyte is added instead of The boots should be checked for engine oil after ser-
distilled water each time the level in the battery is vicing and at the end of each flight, and any oil found
low, the high concentration of electrolyte may cause should be removed. This can be accomplished by the
dissolution of the plates under high temperature con- use of a neutral soap and water solution. Care should
ditions. This is indicated by the presence of black be exercised to avoid scrubbing the surface of the
particles in the affected cells. boot as this will tend to remove the special conductive

surfacing.
i. Keep nickel-cadmium and lead-acid batteries

stored separately to prevent mutual contamination
Unless kept in closed storage containers, nickel-
cadmium electrolyte @otassium hydroxlde) will ab- NOTE
sorb enough carbon diordde from the air to render
it ineffective. Since the deicer boots are made of soft,

nercible stock, care must be exercised against
dragging gasoline hoses over them or rest-

OXYGEN SYSTEM ing ladders or platforms against the surface
of the boots.

To service the oxygen system, remove the protective
cap from the filler valve located in the nose baggage
compartment. CLEANING AND CARE Of AIRCRAFT FINISH

Do not apply wax or polish for a period of 90 days

]WARNINOI
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

Keep fires, cigarettes and sparks away or lukewarm (never hot) water and a mild nondeter-
when outlets are in use. Open and close all Pent soap. Any rubbing of the painted surface should
oxygen valves slowly. Make sure the oxygen be done gently and held to a minimum tb avoid crack-
shut-off valve is in the closed position In- ing the paint film.
spect the filler connection for cleanliness be-
fore attaching it to the filler valve. Keep After the paint cures, wash the airplane with a mild
tools, hands and components clean, as fire soap and water. Flush loose dirt away first with
or explosion may occur when pure oxygen clear water. Harsh, abrasive, or alkaline soap or
comes in contact with organic material such detergents which could cause corrosion or make
as grease or oil scratches should never be used. Use soft cleaning

cloths or chamois to prevent scratches when cleaning
Attach a hose from an oxygen recharging cart to the and polishing. Any good grade automobile wax may be
filler valve. To prevent overheating, fill the oxygen used to preserve painted surfaces. To remove stub-
system slowly by adjusting the recharging rate with born oil and grease, use a soft cloth dampened with
the pressure regulating valve on the cart. The oxygen naphtha. However, after cleaning with naphtha, the
cylinder should be filled to a pressure of 1850 -L 50 surface should be rewaxed and polished.
psi at a temperature of 700F. This pressure may be
increased an additional 3. 5 psi for each degree of
increase in temperature; similarly, for each degree CLEANING PLASTIC WINDOWS
of drop in temperature, reduce the pressure by 3. 5

psi. When the oxygen system is properly charged, A commercial cleaning compound made specificallv
disconnect the filler hose from the filler valve and for acryllc plastic windows may be used. When using
replace the protective cap, a commercial cleaner follow the instructions on the

container.

SURFACE DEICER SYSTEM It a commercial cleaner is not available, the follow-
ing instructions should be followed

Examine the filters after each 100 hours of engine
;,peration for dirt accumulation in the filter housing. Cleaning of the acrylic plastic windows should never
r;or a cleaning agent use a commercial hydrocarbon be attempted when dry. The window should first be
~,rpe solvent such as naphtha, petroleum ether, or flushed with water or a mild soap solution, then rub-
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bed slightly with a grit-free soft cloth, chamois or When the shimmy dampener is full, the insertion
sponge. Stubborn grease or oil deposits are readily depth is 2-3/16 inches. The emptyreading is 3-1/16
removed with aliphatic naphtha or hexane. Rinse inches. To add hydraulic fluid, (Item 13, Consum-
with clear water. able Materials Chart), remove the shimmy dampener

and proceed as follows:

Icnu´•rlo#l the piston rod.a.Remove the cotter key, washer and spring from

Do not use thinner or aromatic abrasive
cleaners to clean the windows; they will b. Remove the internal snap ring, scraper ring
damage the surface of the plastic. ALiphatic and the end seal from the aft end of the barrel. (Op-
naphtha and similar solvents are highly in- posite clevis end.

flammable, and extreme care must be taken
when using them. c. Insert a 6/32 threaded rod into the floating piston

and remove the piston, using extreme care when

moving the "0" ring seal of the floating piston past
PROPELLER ACCUMULATOR the drilled holes in the piston rod,

The propeller accumulators are located on the lower d. Push the piston rod to the clevis end and fill the

rear section of each engine. The accumulators should barrel with hydraulic fluid.
be inspected every 100 hours and charged with dry
air or nitrogen to 125 psi 5 psi. e. Slowly actuate the piston rod, allowing the fluid

to flow into the clevis end chamber, then return the

AIR CONDITIONER piston to the clevis end of the barrel.

See Section 10 of this manual for servicing instruc- f. Refill the displaced fluid and replace the end

tions. seal, scraper ring and internal snap ring.

SHIMMY DAMPENER g. Fill the piston rod with fluid.

To check the fluid level in the shimmy dampener, in- k Reinstall the floating piston, spring, washer and

sert a wire of appro~imately 1/18-inch diameter cotter pin. Spread the cotter pin to allow clearance

through the hole in the disc at the end of the piston for the measuring wire.
rod until it touches the bottom of the hole in the

floating piston Mark the wire, remove and measure

the depth of insertion Inserting the wire in the hole ROTON LOCKS

of the floating piston, rather than letting it rest a-

gainst the face of the piston, will give a more ac- (Figure 2-2)
curate check

Usually, Roton locks will need no set-vice. If there
is a grinding and binding in the lock as the seat re-

NOTE dines or the return action becomes jerky, a little

grease properly applied as follows should improve the
To determine if the wire is inserted in the operation.
hole of the floating piston, insert the wire

severaltimes, noting each insertion depth a. Use only (Item 30, Consumable Materials Chart)
When the wire is correctly inserted the on the thread as shown in Figure 2-2. Too much
length will be appro~dmately 1/4 inch great- grease or grease in the wrong place can cause im-
er. proper operation.

FULLY EXTENDED RETAINING

SPRING GUIDE

3/4" (APPROX)- APPLY GREASE

(LICJITLY HERE ONLY)

ABSOLUTELY NO GREASE ~-SPRWG GUIDE TUBE
IN THIS AREA

MAIN ASSY

COUNTERBALANCE
SPRING

Figure 2-2. Roton Lock
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b. Compress the spring guide and counter-balance

spring appro~dmately one inch AIR VALVE

c. Remove the retaining ring.

d. Relax pressure on the spring guide and counter-
balance spring slowly ~mtil the spring is fully extend-

ed.

e. Remove the lock from the fixture and remove the ZERK
spring guide, counter-balance spring, and spring GREASE ZERK

guide tube.

f. Apply a small quantity of grease to the completely
extended thrust screw (see Figure 2-2).

g. Reassemble the lock For service other than
lubrications return the Roton lock to the manufacturer.

PROPELLER

The propeller should be serviced at 100 hour inter- o o o

vals. Servicing consists of checking the air dome ~O O O

pressure and lubricating the blade bearings. Service o

as follows:
a- ~b P

PROPELLER BLADE BEARING LUBRICATION

(Figure 2-3)

a Remove the propeller spinner. Figure 2-3. Propeller Servicing Points

b. Remove the safety wire and covers from the

four grease "zerks". See Figure 2-3 for location.
INSTRUMENT WEDGE LIGHTING

c. Lubricate with Item 11, Consumable Materials (TG-84 and after)
Chart by placing the grease gun fitting on one zerk

of each blade and filling until the grease is visible Internal lighting of the instruments provides additional
from the zerk on the opposite side of the blade. illumination across each instrument. A light tray

mounted on the top side of the bezel of each instrument
d. Clean excess grease from the propeller and re- holds two bulbs wired in parallel. If the light bulbs

install the grease zerk covers and safety. are damaged or burned out, the light tray with bulbs
must be replaced.

e. Reinstallthe spinner,
LIGHT TRAY REMOVAL

a. Remove the screws that secure the instrument
PROPELLER AIR DOME PRESSURE panel in place and tilt the instrument panel aft to gain

access to the instruments.
(Figure 2-3)

NOTE
a Remove the access cap from the propeller spin-

ner to expose the filler valve. Instruments located at the lower edge of the

panel may be removed if necessary to gain
b. Charge the dome with dry air or nitrogen to a access to the light tray at the top of the

pressure of 80 psi at 700F. Increase the pressure instruments.
an additional 2 psi for every 10 degrees of increase
in temperature; similarly, for every 10 of b. Remove the two screws that attach the light tray
drop in temperature, reduce the pressure by 2 psi. to the instrument bezel.

2-8



LIGHT TRAY INSTALLATION ment panel and secure in place with the attaching

screws.

a. Install the new light tray and secure in place with

the two attaching screws. c. Secure the instrument panel in place.

b. Install the instrument, if removed, in the instru-
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TABLE OF THREAD LUBRICANTS

SYSTEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS

Any product conform-

ing to the referenced

specification may be

used.

Fuel Anti-Seize, Graphite MDL-T-5544 Armite Product,
Petrolatum Armite Laboratories

Los Angeles, Calif.

Anti-seize Compound
I, Esso Standard. C~

Oil, Manifold Lubricating Grease (Gas- MIL-G-6~32 L-23’1. Lehigh Chem-
Pressure, oline and Oil Resistant) ical Co., Chestertown,
Anti-icer, Vacuum Maryland.

Rockwell950 Rock-

wellMfg. Co.,
New Yo~l;: N.Y.

Royce 32, Royal Eng.
Co., Whippany, N. J.

Brake, Deicer, Anti-Size Compound Federal Specification Armite Product,
Static and Pitot White Lead Base TT-A-580 (JAN-A-669) Armite Laboratories,

Los Angeles, Calif.

Oxygen Thread Compound, MIL-T-5542 No. 15 Rector Well
Anti-Seize and Sealing, Equipment Co.,
Oxygen Systems Houston, Texas.

D~ 217 Acheson
Colloies Co., Port

Huron, Michigan.

Key Abso-Lute, Type

St. Louis, nlinois.

Oxygen, High Ribbon Dope Thread Sealant. MIL-T-27730 Permacel Tape Corp.,
Pressure Side Only. New Brunswick, N. J.

Air Conditioner AntiSeize Compound Mn-T-5544 or

TT-A-580

Turbocharger Anti-Seize Compound MIL-A-907C Anti-Seize Compound
Inlet Temperature C5A Fel-Pro Inc.,
Probe 7450 McCormick,

Skokie, Illinois

60076
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CONSUMABLE MATERIALS CHART ITEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS

The vendor products appearing in this chart have been selected at random to
Avrey 10Vt 100,

help field personnel determine products conforming to the Military Specifications Socony Mobil Oil Co..

listed in this publication. The brand names are listed for ready reference and are Inc., 150 East 42nd

not specifically recommended by Seech Aircraft Corporation. Any product which Street, New York,

conforms to the referenced specification may be used. N. Y. 10017.

ITEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS Or any approved air-

craft engine oil (graded
1. Fuel, Engine 100 octane Low Lead (blue, if at 1100 or 1065).

not available, use 100/130

octane (green) or 115/130 7. Lubricating Oil (Gear) MIL-L-6086 Grade M Trojan Gear Oil fir6086

octane (purple): M. Cities Service Oil

Co., 60 Wall Tower,

2. Oil, Engine MIL-L-22851 New York 5, N. Y.

(See Oil Grades

Chart) Aeroshell Fluid 5M,

Shell Oil Co., 50 W

3. Corrosion Pre- MIL-C-6529 Cities Service Oil Co., 50th Street, New York.

ventive Compound 60 Wall Tower, New N. Y.

York 5, N. Y.

L-1195, Sinclair Re-

Rust Foil #652-2, lining Co., 600 Fifth

Franklin Oil and Gas Avenue, New York,

Co., Bedford, Ohio. N. Y.

Kendex #7038, Kendall 8. Lubricating Grease MIL-G-7711 Regal AFB 2, Texaco

Refining Co., Brad- (General Purpose) Inc., 135 East 42nd

ford, Pa. Street, New York 17,

N. Y.

Aeroshell Grease t6.

4. Lubricating Oil MIL-0-6081 Gunlite Turbojet Oil Shell Oil Co., 50 West

#1010, Gulf Oil Corp., 50th Street, New York

Pittsburg, Pa. 20, N. Y.

Aeroshell #3-1286, 22442, International

Shell Oil Ca., 50 West Lubricants Co., New

50th Street, New York, Orleans, La.

N. Y. 10020.

9. Lubricating Grease MIL-G-81322 Mobil Grease 28.

Jet Engine Oil #1010, (High Temperature) Mobil Oil Corp..
Texaco Inc., 135 East Shoreham Bldg.
42nd Street, New York, Washington. D.C. 20005

N. Y. 10017.

Aeroshell 65. Shell

5. Lubricating Oil SAE 20 Oil Co., 50 W 50th

Street, New York, N. Y´•

6. Lubricating Oil, Aircraft M1L-L-6082 Conoco Aero Oil #1065,

Reciprocating (Piston) Continental Oil Co., 10. Lubricating Grease (Gear) Mobile Compound~G. G.

Engine Ponca City, Oklahoma.

11. Lubricating Grease MIL-G-23827 Supermil Grease

Phillips 66 Aviation (Aircran and Instruments, RA72832, American

Engine Oil, Grade 1065, Low and High Temperature) Oil Co., 910 South

Phillips Petroleum Co., Michigan Avenue,

Bartlesville, Oklahoma. Chicago, ill.

Sl~eMite 100, Skelly Royco 27A. Royal
Oil Co., El Dorado, Lubricants Co., River

Kansas. Road, Hanover, N. J.
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ITEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS ITEM MATERIAL SPECIFICATIONS VENDOR PRODUCTS

Shell 6249 Grease,

Shell Oil Co., 50 West 2.3. Paint Remover Turco #4260, Turco
5Mh St. New York 20, Products Inc., Los
N. Y. Angeles, California

12. Lubricanl Mdybdenum MILM-7866 Molykote Z. Wilm Co.. 21. Epoxy Primer MIL-P-23377 Ameron Industrial Coatings
Disulfide Powder Wichita, Kansas. P.O. Box 2153

Wichita, Kansas 67201
Molykote Z, Standard

Oil of Kenluc*l. 2j~ Wash Primer Ameron Industrial Coatings Div.
P.O. Box 2153

Molykote Z, HaRkel
Wichita, Kansas 67201

Seals. Glendale,

California. 2ij. Zinc Chromate Primer MIL-P-8585

Moly-Paul #4, K. S. 27. Rubber Hose Mn-H-5593
Paul Products Ltd.,
Nobel Road, London, 28. Oil, Engine Preservative MIL-L-21260

England.
Graphite, Lubricating MIL-G-6711 GP-36, National Carbon

13. Hydraulic Fluid MIL-H-5606 Brayco 756D, Bray Co., New York, N.Y.
Oil Co., 3344 Medford

Street, Los Angeles 3(3. Lubricating Grease ENCO ANDOK-B Humble Oil Co.,
63, California. Houston, Texas

TL-5874, Texaco Inc., 31. Solvent CRC-2-26, Corrosion
135 East 42nd Street. Reaction Consultants,
New York, N. Y. Inc., Philadelphia,

Pa.
FED 3565, Standard

Oil Co. of California 32. Penetrating Oil Mouse Milk Worldwide Aircraft
225 Bush Street, San Filters Corp., 1685
Francisco 20, Calif. Abram Ct., San

Leandro, California,
14. Oxygen-System Leak MIL-L-25567 94577

Testing Compound
33. Adhesive EC2216 Minnesota Mining Mfg. Co.,

15. Solvent PD680 St. Paul, Minnesota

16. Lubricating Oil SAE-10 jj. Corrosion Preventive Mn-C-16173 Bray Oil Company,
Compound Grade 2 1925 N. Marianna Ave.

17. Air Conditioner Refrigerant #12 Los Angeles,
Refrigerant California 90032

18. Oil, (Air Conditioner Suniso Virginia 3:i. Coating Alodine 1200, Amchem Products Inc.,
Compressor) 500 Viscosity Chemical and Smelting 1200S or 1201 Spring Garden Street

Co., West Norfolk, Ambler, Pennsylvania
Virginia. 19002

Texaco Capella E., NOTES

Texaco Inc., 135 East

42nd Street, New York i. If 100 octane Low Lead (blue) fuel is not available, 1001130 octane (green) or

17, N. Y. 115/145 octane (purple) fuel may be used as an alternate.

19. Aviator’s Breathing Oxygen MIL-0-27210 2. Precautions should be taken when using MIL-G-23827 and MIL-G-81322,
since these greases contain chemicals harmful to painted surfaces.

20. Naphtha TT-N-95

21. Methyl Ethyl Ketone MIL-M-1 3999

22. Toluol TT-T-548
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LUBRICATION CHART

ITEM LOCATION LUBRICANT INTERVAL ITEM LOCATION LUBRICANT INTERVAL

DETAIL A

1. Control column linkage (18) SAE-80 100 hrs, NOTE

2. Control column head (6) SAE-20 100 hrs.

3. Control column aileron link (3) SAE-20 100 hrs. See section 5 for instructions

on periodic lubrication of up

DETAIL B lock rollers.

i. Door handle (1) SAE-80 100 hrs. 4. Main retract fittings (8) MIL-G-7711 100 hrs.

2. Door latch (2) SAE-80 100 hrs.

DETAIL M

DETAIL C
1. Flap motor gear box (1) MIL-C-23827 300 hrs.

1. Rudder pedals (8) SAE-80 100 hrs.

DETAIL N

DETAIL D
1. Nose wheel door hinges (4) SAE-20 100 hrs.

1. Landing gear motor gear box (1) MIL-G-7711 300 hrs.

2. Landing gear actuator gear box (l)t Mobile Compound GG 300 hrs. DETAIL O

DETAIL E 1. Nose wheel bearings (2) MTL-G-81322 100 hrs.

2. Shimmy dampener (1) MIL-H-5606 100 hrs.

1. Main gear door hinges (10) SAE-20 100 hrs. 3. Nose shock strut (1) MIL-H-5606 100 hrs.

4. Nose retract fittings (4) MIL-G-7711 100 hrs.

DETAIL F
DETAIL P

1. Optional baggage door latch SAE-20 100 hrs.

mechanism (3) i. Nose steering mechanism (5) Mn-C-7711 100 hrs.

DETAIL G DETAIL

1. Rudder trim tab actuator (1) MIL-G-23827 AR i. Heater iris valve (1) MIL-M-7866 AR

2. ***Rudder trim tab hinge (1) MIL-G-6711 100 hrs.

NOTES
DETAIL H

i. Elevator trim tab actuator (1) MTL-G-23827 AR Precaution should be taken when using MIL-G-23827 and MIL-G-7711, since these

2. +**Elevator trim tab hinge (1) MIL-G-6 711 100 hrs. greases contain chemicals harmful to painted surfaces.

DETAIL I *Flap tr;~ck rollers O?re-lubed sealed bearings). Pressure lubricate at 1000 hours

inspecti~n using MIL-G-23827 lubricating grease.

1. Aileron trim tab actuator (1) MIL-G-23827 AR

2. ***Aileron trim tab hinge (1) MIL-G-6711 100 hrs. **See prop~ller lubrication in this section for propeller blade bearing lubrication

instructions. Lubricate at 100 hours,with MIL-G-23827 lubricating grease.

DETAIL J
***Mix MIL-G-6711 with naphtha and apply with a brush.

1. Aileron bell cranks (6) SAE-20 100 hrs.

tWhen properly filled, the oil level on a dipstick inserted through the filler hole

DETAIL K will be approximately 1/4 inch.

1. Flap actuator (2) MIL-L-6086 300 hrs.

Grade M

DETAIL L

1. Main wheel bearings (4) MIL -G-3 545 100 hrs.

2. Main shock struts (2) MIL-H-5606 100 hrs.

3. Up lock rollers (2) SAE-80 50 hrs.
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SERVICING CHART

ITEM I LOCATION _I SERVICE WITH I INTERVAL

Ce

Engine Oil Level Access door on upper cowling (2) See oil grades chart Preflight.

Battery Electrolyte Access plate on L.H. rear nacelle (1) See section 12 for detailed instructions. Every 10D hrs.

Air Conditioner Compressor
Oil Level See section 10 for location and special instructions Suniso m or Te.uaco Capella E, 500 Viscosity oil As Req.

Air Conditioner Refrigerant See section 10 for location and special instructions Refrigerant ;f 12 As Req.

Autopilot Servo Air Filter Aft of baggage compartnlent partition (1) Every 100 hrs.

Propeller Air Dome Access cap on propeller spinner (2) Dry air or nitrogen Every 100 hrs.

Propeller Accumulator Lower rear of engine (2) Dry air or nitrogen Every 100 hrs.

Change
Engine Oil Access plate on lower nacelle (2) See oil grades chart Every’75 to 100 hrs.

Engine Oil Filter R.H. side of engine (2) Every 50 hrs.

Clean

Deicer Filter Housing Access plate on R.H. rear nacelle (2) Naphtha or petroleum ether Every 100 hrs.

Induction Air Filters R.H. rear side of engine (2) Clean with solvent lubricate with MIL-L-21260 Every 50 hrs.

Senro Fuel Filter Fuel injector (2) Clean with solvent and blow dry with air pressure Every 100 hrs.

Fuel Strainers Main wheel well (2) Clean with solvent and blow dry with air pressure Every 100 hrs.

Heater Fuel Pump Screens L.H. side of nose wheel well (2) Clean with solvent and blow dry with air pressure Every 100 hrs.

Heater Fuel Strainers L.H. side of nose wheel well (1) Clean with solvent and blow dry with air pressure Eve ry 100 hrs.

Engine Oil Screens Lower rear of engine (2) Clean with solvent and blow dry with air pressure Every 50 hrs.

Suction Relief Valve Screens Forward of instrument panel (2) Clean with solvent and blow dry with air pressure Every 100 hrs.

Air Pump Inlet Filter Top rear of engine (2) Clean with solvent and blow dry with air pressure Every 100 hrs.

Drain

Fuel Sump Drains Lower wing surface (2) Preflight

Fuel Strainer Drains Lower wing surface (2) Prenight.

Fuel Tank Drains Lower wing surface (2) Preflight.

Heater Fuel Filter Drain L.H. side of nose wheel well (1) Prenight.

Static Drain On upholstery panel below pilots sub panel (1) Every 100 hrs.

Replace
Central Air Filter Forward of instrument panel (1) Every 500 hrs.

Deicer System Air Filter Access plate on R.H. rear of each nacelle (2) As Req.

Autopilot Servo Air Filter Aft of baggage compartment partition (1) Every 1000 hrs.

Induction Air Filter R.H. rear side of engine (2) Every 500 hrs.

Gyro Instrument Air Filter In nacelle aft of firewall (2) Every 300 hrs.

Service

Brake Fluid Resenroir Forward baggage compartment (1) MIL -H-5606, hydraulic fluid As Req.

Oxygen Cylinder Forward baggage compartment (1) MIL-O-27210, aviator’s breathing oxygen As Req.

Main and Nose Landing
Gear Struts Top of each strut (3) MLL-H-5606, hydraulic fluid and compressed air Every 100 hrs.

Shimmy Dampener Nose landing gear (1) MIL-H-5606, hydraulic fluid Every 100 hrs.

Numbers in parentheses indicate the number of points to be serviced.
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SEALING CHART

ITEM PRODUCT VENDOR

1. A-56-B Cement B. F. Goodrich Co., Akron, Ohio.

2. EC-870 Glue Minnesota Mining and Manufacturing Co.,
St. Paul, Minnesota.

3. Permatex Sealer No. 2 Permatex Co., Inc., Kansas City, Kansas.

4. Presstite Sealer No. 576 Presstite Engineering Co., St. Louis, Mo.

5. Silastic Sealer No. 140 Dow Coming, Midland, Michigan.

6. EP711 Coast Proseal and Manufacturing Co.,
Los Angeles, California

7. EC 1615 Minnesota Mining and Manufacturing Co.,
St. Paul, Minnesota



247.830
68.000 100.000 170.000 207.000

84.125 101.000 131.000 257.606

49.000r;
116.700179.000 233.500

262.900
131.000

r
272.000

´•30.000 00.000 26.250 8.5

20.500 13´•250 37.000

i 1
-7-G~L i i WL 100.000

i.. I kc..T :I jl

,s,
L,,.,,

F5.58.125 82.960 118.500

FUSELAGE 60310

57.750 58.000

15.25 t
8.’25

67.850

3.885 46.500
79.450 56.250 35.150

00.000 34.75046.000 25.5
1as. AIRPLANE

22.250

i
9.875

i ML FRONT SPAR

IsTAa)
WL 100.000

ML REAR SPAR

i’ FOSELAGE STA.
273.750

VERrICAL STABILIZER

IL36.150 jll 3.900

80.260 36.900 6.200 60.340 ---7~---59.000

HORIZONTAL STABILIZER 66.000--1 /11 55.500

70.3401 II 11 53´•000

47.000
73.000

39.375
228.000 205.500 175.831 80,340

191.000 162.563 94.09
34.37536.030148.875 83.547 35.301

103.641 1
109,305 i I
113.1721( i (FS. 58.125)

~jjj II
i iii

FRONT SPAR (FS. 82.9601

i

REAR SPAR (FS. 118.5001

222.000 136.188j
198.000 175.294 129,750

123182 80.047

122.750 94.86495.463 .,i.. i~L23.881
122.500 31.750 56TC´•ll-1

WING

Figure 3-1, Stations Diagram

3-1



FUSELAGE AND EMPENNAGE SKIN INFORMATION

The following fuselage and empennage skin information with the tab-

ulation or" each individual skin and material description is furnished

as general information for making skin repairs:

INDEX NO. MATERIAL DESCRIPTION

1. .025 Clad 2024-’13

2. .032 Clad 2024-T3

3. .020 Clad 6061-T6

4. .020 Clad 2024-T3

S, .020 Clad 2024-’14

6. .016 Clad a024-~3

7. ,090 Royalite
8, .032 Clad 2024-T4

9. .020 3da~. Xl~oy, AZ31B-H24

10, .060 Clad 2024-T3

11. .040 Xlum. Xlloy, 6061-T6

12. ,050 Xlum. Allov. 6061-T6

13. .020 Alum. ~llo;; 6061-T6

14. ~o. 181Glass Cloth, 4 or 3

ply to obtain.050 wall thick-

ness
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WING SKIN INFORMATION

The fo!bwi~g tvi~ skin iu~ormation with the tabulation of each individual

skin and mare~ial descriurion is furnished as ge~erzl inform~ion for mak-

in~ skin reairs:

INDEX NO. MATERIAL DESCRIPTION

.025 Clad 202~-T3

2. .032 Clad 2026-~3

3. .020 Clad 5024-T3

.020~um, ,-Uloy, 202~-T42

5. .040 Clad 2026,-’T3

.016 Clad 6061-T6

7. .032 Clad 202a-T1

8. .016 Clad 202s-T3

9. .03-0 Clad 6061-T6

10. .025.11um.,LUlov 6061-T5

11. No. 181GlaEs Cio~n. 3 Ply

12. .032 Xlufi,. Allov 6061-0
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FUSELAGE ACCESS OPENINGS

1. Elevator trim tab actuator 9. Landing gear actuator

2. Elevator trim tab actuator sprocket 10. Control cable pulleys

3. Elevator tab cables 11. Ringe bolts for nose wheel strut

´•1. Horizontal stabilizer mounting bolts 12. Rudder tab actuator

5. Heater ignition, iris valve and blower assembly 13. Nose baggage door

6. Tailcone 14. Afl baggage compartment

7. Elevator bellcrank, elevator down spring, 15. Jack attach point

and turnbuckles
16. Nose gear retract idler arm

8. Cable inspection
17. Rudder bellcrank
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WING ACCESS OPENINGS

i. Leading edge and box section fuel filler neck 18. Air conditioning access

2. Landing light access 19. Battery, battery relays, voltage regulators, over-

voltage relays, starter relays, paralleling rheostats,
3. Oil level indicator access paralleling relays, alternator out relays, fuel flow in-

verter, radio inverter out relay, load meter shunt

4. Leading edge fuel cell. transmitter and fuel cell and fuse block

installation access

20. Wing attach bolt access

5. Reverse current diode, external power relay and

L. H. control relay 21. Cowlflap

6. External power receptacle 22. Wing leading edge cap

7. ~u?dliary fuel cell transmitter (Installed if nacel- 23. Flap hinge 501t access

le fuel cell is not installed.
26. Xileron cable inspection

8. ~leron bellcrank
25. Xileron cable pulley

9. Nacelle fuel cell vent plumbing
26. Aileron tab actuator and pulley

10. Nacelle fuel cell filler neck

27. Wing tip access

ii. Nacelle fuel cell and vent line plumbing
28. Wing tip spar fitting

12. Nacelle fuel cell plumbing, transmitter and in-

stallation access 29. Pitot mast access

13. Nacelle fuel cell plumbing 30. Oil drain access

14. Reverse current diode 31. Engine exhaust

15. Leading edge fuel cell transmitter 32. Box section fuel cell installation access

16. Fuel pressure solenoid and deicer system filter 33. Fuel cell siphon valve

17. Fuel pressure solenoid, deicer system filter and 34. Fuelboostpump
cabin door seal plumbing
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WING wheel well and remove the roll pins from the inboard aileron
cable pulley brackets. Disconnect the aileron tab cables and

WING TIP REMOVAL aileron tab stops in the left wheel well.

~IOTE k. Disconnect the hydraulic brake line at the inboard
connection in the wheel well.

On aircraft equipped with pneumatic surface

deicers, the deicer boot must be removed from i. Disconnect fuel lines between the wing root rib and the
the wing tip before the wing tip can be removed. fuselagr.
See Section 10 for deicer boot removal and

installation instructions. m. Disconnect the flap drive shaft at the motor and remove

the clamps attaching the shaft housing to the fuselage.
a. Remove the screws attaching the wing tip to the wing.

n. Remove the lower aft nacelle fairing assembly.
b. Disconnect the electrical leads to the navigation light and

to the landing light, o. Remove the inboard nacelle fairing.

WING TIP INSTALLATION p. Remove the leading edge cover of the wing located
between the fuselage and nacelle.

a. Attach the electrical leads to the navigation light and

landing light. q. Remove the clamps securing the wiring bundles to the

wing inboard leading edge. Disconnect wiring bundles at
b. Position the wing tip to the wing and install the attaching terminals located on the aft side of nacelle firewall.

screws.

r. Disconnect the wiring to the electrical components
c. Reinstall deicer boot (If applicable), located in each side of the upper nacelle.

s. Disconnect and cap the plumbing between the wing root
WING REMOVAL rib and the fuselage.
(Figure 3-6)

a. Drain and purge all fuel cells. WARNING

b. Remove the wing mounting bolt access plates from the The two air conditioner lines between the right
top and bottom of the wing. wing root rib and the fuselage are high pressure

lines. Before disconnecting the two lines, loosen
c. Place the aircraft on a three point jack to prevent an the fitting just enough to bleed off the pressure

unbalanced condition of the airplane after the wing is slowly.
removed.

d. Place a wing stand under the wing that is not being t. Disconnect the flap wire bundle and safety switch wiring
removed and place a stand under the tail. Remove the engine in the left wheel well. Disconnect the plumbing and electrical
according to the instructions given on engine removal in wirine (boost pump and fuel quantity transmitter) in each
Section 6. wheel well.

e. Open the brake cylinder bleed pens and pump all fluid u. Remove the clamps securing engine controls to the
from the system. leading edge.

f. Retract the landing gear until the inboard landing gear v. Disconnect the pitot line between the wing root rib and
doors are fully open. the fuselage.

g. Disconnect the inboard door actuating rod from the w. Outline the position of the wing on the fuselage as a guide
control horn, to reinstallation.

h. Disconnect the landing gear uplock cable at the inboard
door idler arm in the cabin. CAUTION

i. Disconnect the landing gear actuator rod from the There should be no bolt binding during removal.
V-brace in the wheel well. Should binding occur, adjust the wing position

until the bolts disen,oage freely. Do not screw or

j. Disconnect the aileron cables at the turnbuckle in the drive a bolt into, or out of the fittings.
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x. Remove the nuts and bolts from the fittings. CAUTION

I fuselage.y. Remove the wing by pulling it straight away from the Bolts and nuts must be oriented as shown in the

applicable illustration for each location (Figure
3-6, 3-6A, 3-6B, 3-6C and 3-6D).

NOTE
f. Start the nuts on the bolts. Rotate the wing trailing edge

Discard the soft aluminum washers installed until the wing aligns with the outline drawn on the fuselage.
between the upper wing attach fittings. Install After alignment is established, verify that the lower forward

new washers when the wing is reinstalled. bolt is not binding in the bolt bore. If bolt binding is

encountered, adjust the wing position until the bolt moves

freely in the fittings.
WING INSTALLATION

g. Tighten the upper forward and aft nuts (Figure 3-6A and

a. Using a nonmetallic brush and naphtha or methyl ethyl ketone 3-6B).
(Item 3,0 Or 21, Consumable Materials Chart), clean the wine attach

fittings and hardware (bolts, nuts, and washers). Inspect the wing
attach F~ttings and hardware as instructed under WING BOLT NUT

AND FITTING INSPECTION. CAUTION

When torquing the nuts, assure that the wrenches

do not bottom out on the wing fittings. Such an

WARNING occurrence could cause false torque readings and

damage to the fittings. After torquing the upper
Wing bolts that have reached their life limit(l0 forward nut, remove the holding force from the

years after the initial inspection) must not be wing cradle (if used) and torque the remaining
reused. See Chart 3-1. three nuts.

b. Coat the fitting bolt bores and bearing faces, bolts, h. Torque the nuts in the following order: upper forward,
washers, and nuts with MIL-C-16173 Grade II corrosion upper aft, lower forward and lower aft (Figure 3-6A, 3-6B,
preventive’compound (Item 34, Consumable Material 3-6C, and 3-6D). When a torque wrench adapter is used, the

Chart). length of the adapter must be added to the length of the torque
wrench and the proper torque value computed as shown in

Figure 1-2.

NOTE

Do not lubricate the leading edge attach fitting or CAUTION
hardware.

Before the lower aft nut is torqued, a slight gap

may be evident between the fittings. This gap
c. Place the slide in the fuselage fitting at the leading edge should not exceed a width of.060 inch. No gap

attach point (see Figure 3-6). should exist after the nut is torqued. Torque the

wing attach bolts at the nut end. Do not rotate the
d. Guide the flap shaft and landing gear retract rod into their bolt in the bolt bore.

respective positions.

CAUTION i. Torque the leading edge attach point to the dry torque
value shown in Figure 3-6.

There should be no bolt binding during
installation. Should binding occur, adjust the j. Reinstall the engine, connect engine controls.

wing position until the bolt moves freely through
the fittings. k. Connect all electrical wiring to the engine, nacelle

terminal, and the electrical components located in each side

of the upper nacelle.

e. Align the wing and fuselage fittings, install the soft
aluminum washers between the upper wing attach fittings, i. Connect the plumbing between the wing root rib and the
and insert the bolts into the fittings. fuselage.
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60-i00011 AN960C516
BUSHING WASHER

AN960D916L
WASHER

MS20365-524CNUT

NAS 1305-21

FUSELAGE SMEAR
TlE SUPPORT

60-100012
BOLT WING SMEAR

TIE SLIDE

60-100011 AN960D916L
WASHERBUSHING

TORQUE TO 100 TO 140 INCH-POUNDS

56TC-31-22

O

Figure 3-6. Leading Edge Attach Point Bolt Installation
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t95-110025-1 WASHER 105090A032-12K WASHER ~t95-110021 WASHER (POSITION
(POSITION WITH RADIUS7 I rWITH COUNTERSINK TOWARDS

TOWARDS WING FITTING) I BOLT HEAD

:i.´•:~::i

128126 NUT

NAS152-37:M BOLT

DRAIN HOLE

14~´•; s~;.;´•´•/--FUSELAGE FITTING

:i:IV

~j-´•
I’~ )’F´•’31 r: I

WING FITTING WASHER

BOLT TORQUE: 248010 2600 INCH-POUNDS. COAT THE COMPLETE 80LT. NUT. WASHERS.

WING FITTING 80LT BORES. AND EXPOSED BOLT THREADS WITH MIL-C-16173. GRADE 2

CORROSION PREVENTIVE COMPOUND.

~CHECK WASHER FOR A SMOOTH CONTINUOUS OUTER RADIUS.

WASHERS MAY 88 USED AS REQUIRED BETWEEN THE NUT AND 95-110025-1

WASHER TO PROVIDE A PROPER BOLT GRIP ADJUSTMENT.

NOTE

Concunent with the scheduled torque
ched(, inspect the upper wing attach

fittings to assure that the drain hdes

are clear.

O

REFER TO CHART 3-1 FOR THE WING BOLT \~O ~O O

WRENCHES AND TORQUE ADAPTERS USED

WITH THIS WING BOLT AND NUT.

56TC´•3(´•23

Figure 3-6A. Upper FoMrard Wing Bolt Installation
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105090A032-10J WASHER

~t35-105111 WASHER

+95-110025-3 WASHER (POSITION WITH COUNTERSINK

(POSITION WITH RADIUS TOWARDS BOLT HEAD]
WING FITTING)

128108 NUT

.~:C:r;14´•j.I
i

150-35/M
BOLT

DRAIN HOLE

r

r:-i~:.

WING FITTING

~r*NAS143-10 WASHER

FITTING

BOLT TORQUE: 1180 TO 1300 INCH-POUNDS. COAT THE COMPLETE BOLT. NUT. WASHERS.
WING FITTING BOLT BORES. AND EXPOSED BOLT THREADS WITH MIL-C-16173. GRADE 2
CORROSION PREVENTIVE COMPOUND.

*CHECK WASHER FOR A SMOOTH CONTINUOUS OUTER RADIUS.

++NAS143-10 WASHERS MAY BE USED AS REQUIRED BETWEEN THE NUT AND 95-110025-3
WASHER TO PROVIDE A PROPER BOLT GRIP ADJUSTMENT.

NOTE I REFER TO CHART 3´•1 FOR THE WING BOLT
WRENCHES AND TORQUE ADAPTERS USED

Concunent with the scheduled torque
WITH THIS WING BOLT AND NUT.

check, inspect the upper wing attach

finings to assure that the drain holes

are clear.

O

O O

56TC´•31-25

Figure 3-6B. Upper Af;Wing Bolt Installation
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3

FITTING rNAS495-1 4-26
80Li

+50-105011

WASHERSL~88144 NUT

FUSELAGE FITTING
IPOSITION WITH RADIUS

TOWARDS WING FITTING~

WET BOLT TORQUE~ 2880 TO 3000 INCH-POUNDS COAT THE COMPLETE BOLT. NUT. WASHER.
WING FITTING BOLT BORES. AND EXPOSED THREADS WITH MIL-C-16173. GRADE 2
CORROSION PREVENTIVE COMPOUND.

+CHECK WASHER FOR A SMOOTH CONTINUOUS OUTER RADIUS.

56TC´•31´•35

Figure 3-6C. Lower Forward Wing Bolt Installation
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O

o I, o

95-110021-1 WASHER (POSITION
+~tMS20002-12 WASHER WITH COUNTERSINK TOWARDS

BOLT HEAD)

´•3´•e

:~4’’ iY:):i::~E’’’’.’
I´•.´•’

E3Uc~s
128-126 NVT~

250-12-024/Mi BOLT

+95-110025-1 WASHER
(POSITION WITH RADIUS
TOWARDS WING FITTING)

BOLT TORQUE: 2480 10 2600 INCH-POUNDS. COAT THE COMPLETE BOLT. NUT. WASHERS.
WING FITTING BOLT BORES. AND EXPOSED BOLT THREADS WITH MiL-C-16173. GRADE 2
CORROSION PREVENTIVE COMPOUND.

+CHECK WASHER FOR A SMOOTH CONTINUOUS OUTER RADIUS.

++MS20002-12 WASHERS MAY BE USED AS REQUIRED BETWEEN THE NUT AND 95-110025-1
WASHER TO PROVIDE A PROPER BOLT GRIP ADJUSTMENT

56TC´•3(´•24

Figure 3-6D. Lower Aft Wing Bolt Installation
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Chart 3-1

Wing Bolt Wrenches And Torque Wrench Adapters

TORQUE WRENCH
POSITION BOLTPARTNO. WREIVCHPARTNO. NUTPARTNO. ADAPTER NO.

UPPER FORWARD NAS 157-37/M1 TS 1/32-3 12B126 TS1171-2

UPPER AFT NAS 150-3511W TS11224 12B108 TS1171-1

or or

TS1313-5 50-590013

LOWER FORWARD NAS395-13-26 TS1222-3 EB144 50-590014

LOWER AFT MS31150-12 TK1817-922-4 1213126 TS1171-2

-02411CV

WING SMEAR FITTING

LOOSEN THIS NUT UNTIL THE BUSHING

CAN BE DISENGAGED FROM THE HOLES

IN THE WING SMEAR FITTING

SCRIBE MARK

BUSHING

FUSELAGE SMEAR TIE SUPPORT

BUSHING
NOTE

SCRIBE MARK

THE MARK SCRIBED ON THE SIDE

OF EACH BUSHING AT THE TIME

DETAIL A OF MANUFACTURE, MUST BE

ALIGNED PRIOR TO RETORQUING

LOOKING DOWN AT LEADING THE NUT.

EDGE ATTACH POINT 56TC´•3r-34

Figure 3-6E. Leading Edge Attach Point
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NOTE NOTE

The air conditionin,o system must be purged and After torquing the upper wing attach nut, remove

recharged after wing installation. See Section 10 the holding force from the wing cradle prior to

for instructions on purging and recharging the torquing the remaining nuts.

system.

g. Rotate the bushings in the leading edge attach point until

m. Connect the tlap wire bundle and plumbing in the aft they engage the shear fitting holes. The scribe mark on the

wheel well, side of each bushing must be aligned before the nut is

torqued. Torque the nut to the dry torque value shown in

n. Replace all clamps securing wiring bundle and engine Figure 3-6.

controls to the leading edge.
h. After removing the wing and tail stands and thejack, test

o. Reinstall the lower aft nacelle, wing leading edge cover, fly the airplane.
nacelle fillets and inboard nacelle fairing.

i. if adjustment will not remedy a heavy wing condition,
rig the flap down on the heavy wing by screwing the actuator

ADJUSTING THE WING out. Do this as a last resort, since rigging the flap down will

create additional drag on the airplane.
After the wing has been reinstalled or repaired, flight tests

may show the wing to be chronically heavy or light. This

condition may be corrected by rotating the wing to lower the

trailing edge of the heavy wing or to mise the trailing edge of WING BOLT, NUT, AND FITTING INSPECTION
the light wing. Occasionally a combination of adjusting both

wings will be required. The aluminum washers between the

upper fittings must be replaced each time the position of the NOTE

wing is changed. The following steps should be observed

when adjusting the wings:
Read this entire section before removing any bolt

a. Using a grease pencil, outline the position of the wing on for inspection. The leading edge attach point is

the fuselage. not part of the following inspection.

b. Place the airplane on a three pointjack and raise until the

wheels are clear. See Section 2 forjacking instructions. Place WARNING

a suitable cradle under each wing and a tail stand under the aft

portion of the fuselage. The wing bolts and nuts installed in all 56TC
Turbo Barons must be removed and inspected. If

c. Loosen the nuts on the lower wing attach bolts and the bolts and nuts prove to be free of all damage,
remove the bolts and nuts from the upper wing attach fittings. they may be reinstalled for an additional five
Coat the bearing faces and bolt bores of the fittings, the bolts, year period. At the end of this time the bolts and

washers, and nuts with MIL-C-16173 Grade II corrosion nuts must again be removed and inspected. Ten

preventive compound (Item 34, Consumable Materials years after the initial inspection, ail wing bolts

Chart). Install new soft aluminum washers between the upper and nuts must be replaced with new hardware.

wing attach fittings. Install the bolts, washers and nuts into Render unserviceable all components removed

the fittings. in compliance with Chart 3-2.

d. Loosen the nut at the leading edge attach point until the

bushings can be disengaged from the wing shear f~tting (see a. Before removing the wing bolts, draw an outline of the

Figure 3-6E). wing position on the fuselage with a grease pencil. If wing
bolt binding is encountered and the wing must be shifted, the

e. Raisepr lower the trailing edge as required and retorque outline will be helpful in returning the wing to its original
the wing attach nuts in the following order: upper forward, position.
upper aft, lower forward, and lower aft.

NOTE
F. Torque each nut to the wet torque value shown in the

appropriate illustration (Figure 3-6A, 3-6B, 3-6C, and Beech Aircraft Corporation supplies wing attach

3-6D). There should be no gap between the fittings after the hardware that has been given an additional
last nut is torqued. Coat the exposed threads that protrude magnetic particle inspection since manufacture.

through the nuts with MIL-C-16173 Grade II corrosion These components may be identified by the

preventive compound (Item 34, Consumable Materials green dye on the head of the bolt and on some

Chart). portion of the nut.
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5 YEARS YEARS 5 YEARS

AIRPLANES SECOND FIRST REPLACEMENT REPEAT INSPECTION

5 YEARS OLD INSPECTION INTERVAL AND REPLACEMENT CYCLE
OR OLDER

INITIAL.

INSPECTION

353(´•36

NOTE NOTE

The first wing bolt inspection must be performed At each replacement interval, all wing bolts,
at the first scheduled inspection following the washers, and nuts must be replaced with new

issue date of revision B3. hardware.

Wing Bolt And Nut Inspection And Replacement Cycle
Chart 3-2

CAUTION CAUTION

There should be no wing bolt binding during Assure that the radiused washers shown in
removal or installation of the bolts. Do not screw Figures 3-6A, 3-6B, 3-6C and 3-6D have
or drive a bolt into or out of the fiaings. If wing complete radii with no sharp edges that could
bolt binding is encountered, place the airplane on damage the fittings.
a three point jack and raise until the wheels are

clear (see Section 2 for jacking instructions). d. If the bolts and nuts do not exceed the life limit shown in
Place a wing stand under each wing and a tail Chart 3-2, visually inspect each component with a I0-power
stand under the aft portion of the fuselage. or stronger magnifying glass; inspect for corrosion, cracks,
Defuel the wing, loosen the remaining three and mechanical damage. The cadmium plating may have
bolts and rotate the wing until the binding bolt areas that appear rubbed, discolored or polished. These areas

moves freely through the fittings. Replace the are usually the result of previous installation procedures and
soft aluminum washers between the upper wing are of no significance. A bolt should not be rejected because
attach fittings and retorque the nuts as instructed of cadmium plating deterioration; however, any component
under WING INSTALLATION. If bolt binding that is cracked, co~Toded or has mechanical damage must be
is not encountered and the wing has not shifted, replaced.
replacement of the soft aluminum washers

between the upper wing attach fittings is not e. Using the magnetic particle inspection process described
required. in this chapter, check each bolt for circumferential crack

indications and each nut for longitudinal crack indications. If
WARNING the bolt and nut prove to be free of all damage (corrosion,

cracks, and mechanical damage), they may be reused after
Use only the components specified in the demagnetization and cleaning.
applicable illustrations. Do not install the black

P/N H20 nuts, these nuts have been dry film f. Clean the fitting bolt bores with naptha or methyl ethyl
lubricated with molybdenum disulfide. When ketone (Item 20 or21, Consumable Materials Chart). Do not

MIL-C-16173 Grade II corrosion preventive strip the epoxy paint from this area. Inspect the surface
compound is added to these nuts, the additional condition of each fitting; focus special attention on the
lubrication may cause improper preload in the washer seat and bolt bore. If scoring, corrosion pitting or

bolt when it is torqued, washer impressions are discovered, contact the Commercial
Service Department of Beech Aircraft Corporation. If the

fittings are satisfactory, coat the bolt bores and bearing faces
b. Starting at the lower forward wing attach point on each of the fitting with Alodine 1200, 1200S or 1201 (Item 35,

side, remove, inspect, and retorque one bolt at a time until the Consumable Materials Chart). Allow the coating to remain
complete set of eight bolts and nuts have been inspected. on the surface for approximately five minutes. When the time

has elapsed, wash the treated area with water and blow dry
c. Using a nonmetallic brush, thoroughly clean each bolt, nut, and (do not wipe dry). Paint the treated areas with zinc chromate

washer with naphtha or methyl ethyl ketone (Item 20 or 21, primer (Item 26, Consumable Materials Chart) and allow to

Consumable Materials Chart). dIy.
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MAGNETIC-PARTICLE INSPECTION

NOTICE
Magnetic-panicle Inspection is a method for locating surface

and subsurface discontinuities in ferromagnetic materials
WING BOLTS ARE LUBRICATED (i.e. materials capable of being magnetized); consequently,

SEE MAINTENANCE MANUAL
nonferromagnetic materials (such as aluminum alloys,

FOR CORRECT TORQUE VALUES
magnesium alloys, copper alloys, lead, titanium alloys,
nickle base alloys and many stainless steel alloys) cannot be

WHEN THE CORROSION PREVENTIVE COMPOUND HAS inspected by this method. Magnetic-Panicle Inspection is
BEEN APPLIED TO THE WING BOLTS, AFFIX THE ABOVE based upon the principle that any discontinuities lying in a
DECAL TO THE FOLLOWING LOCATIONS:

i. On the side of the fuselage immediately above the RH direction generally transverse to the direction of the magnetic
forward and aft wing bolt covers. field of the part magnetized for the test will cause a leakage

2. On the wing immediately forward of the LH forward and aft field to be formed at and above the surface of the part. The

wing bolt covers. presence of the leakage field denoting the discontinuity is
3. On the wing immediately forward of the lower forward wing detected by the use of finely divided ferromagnetic particles

bolt covers on both sides.

4. On the wing immediately aft of the lower ah wing bolt covers
OVe’ the surface of the part. Some of the particles are

on both sides. magnetically gathered and held by the leakage field to form

an outline indicating the location, size, shape and extent of

Figure 3-6F. Lubricated Bolt Identification Placard the discontinuity. In general, magnetic particle inspection
utilizes a variety of types of equipment for magnetization, as

g. Coat the bearing faces and bolt bores of the fittings, the well as several methods for application of ferromagnetic

complete bolt, washers and nut with MIL-C-16173 Grade II particles to the test part. Additionally, the ferromagnetic
corrosion preventive compound (Item 34, Consumable particles are available in a selection of colors (including
Materials Chart). fluorescent) and particle shapes. Magnetic particle

inspections required by this manual can best be accomplished
h. Install the bolt, washers and nut into the fittings. utilizing the "wet continuous method" on the standard wet

horizontal type equipment with either visible, or fluorescent

CAUTION magnetic particles, suspended in a petroleum base vehicle

(normaiiy kerosene). Since magnetic panicle indications are

Ensure that the wing bolt wrenches do not best obtained when the discontinuity lies in a direction

bottom out on the fittings when torquing the nut. transverse to the magnetic field, the following procedures are

This could result in damage to the wing fittings recommended for optimum detection of discontinuities in

and erroneous torque readings, both bolts and nuts.

i. Torque the nut to the wet torque value shown in the

appropriate illustration (Figure 3-6A, 3-6B, 3-6C or 3-6D). WARNING

When a torque wrench adapter is used, the length of the

adapter must be added to the length of the torque wrench and

the proper torque value computed as detailed in Section I. Improper operation of the magnetic particle
inspection because of faulty equipment or

j. Coat the exposed threads that protrude through the nut untrained personnel can jeopardize the

with MIL-C-16173 Grade II corrosion preventive compound airworthiness of the parts being inspected.

(Item 34, Consumable Materials Chart). Minute electrical are burns caused by improper

operation of the test equipment can result in

k. Check that the decal shown in Figure 3-6F is affixed to eventual failure of the part.

the appropriate locations on the airplane.

i. Check the drain ports in the upper wing attach fitting

after each bolt installation and at each scheduled inspection to

assure that they are unobstructed. Bolts: Inspection of a bolt is accomplished by longitudinal
magnetization in a multiturn low-fill factor coil (i.e. the inner

m. At the first scheduled inspection after the wing bolts have diameter of the coil greatly exceeds the bolt diameter). For

been inspected or replaced, check for proper bolt torque. proper magnetization the bolt is positioned close to the coil

inside wall with the bolt length perpendicular to the winding
WARNING direction. The magnetic particle suspension is flowed on the

bolt and the appropriate cunent is applied to achieve

The magnetic particle inspection described in adequate field strength. Using the described procedure,
this chapter is provided as general information laboratory testing has indicated that the ampere turn values

on the subject and is not intended to substitute for listed in Chart 3-3 provide for optimum detection of

qualified training. discontinuities perpendicular to the bolt axis.
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CHART 3-3 OUTBOARD WING MAIN SPAR CAP VISUAL

MAGNETIC-PARTICLE INSPECTION INSPECTION

(STEEL BOLTS) (Figure 3-6G)

TOTAL BOLT LENGTH The outboard wing main spar cap must be inspected annually
BOLT INCLUDING HEAD TO AMPERE for corrosion.

DIAMETER NEAREST 1/4 INCH TURNS’

5/8 INCH 2-1/2 INCH 7900 WARNING

5/8 INCH 2-3/4 INCH 7100

518 INCH 3 INCH 6600 Ail areas of the wing main spar cap, from the
314 INCH 3 INCH 7900 wing attach fittings to the outboard end of the
313 INCH 3-1/4 INCH 7400 spat cap, must be inspected.
314 INCH 3-1/2 INCH 6700

314 INCH 3-3/4 INCH 6300

718 INCH 3- 11~ INCH 7900 BEECHCRA~T KIT NO. 58-Lf002-1S contains the parts and
718 INCH 3-3/4 INCH 7400 instructions necessary to install a new 000-110011-7 LH spar
7/8 INCH 4 INCH 6900 and a new 000-110011-8 RH spar on the Model 56TC series
7/8 INCH 5 INCH 5500 wing panels. The kit does not contain the spars which must be

1 INCH 5 INCH 6300 ordered separately.

*Amperage requirements is the ampere turns value divided

by the number of turns on the coil. For example: A i-inch NOTE
diameter x 5-inch long bolt tested on a 5-turn coil would

require 6300 c 5, or 13,60 amps. Special emphasis should be placed on airplanes
that have been operated or stored for extended

periods (5 years or longer) in geographical
Nuts: Inspection of a nut is accomplished by circular locations where atmospheric conditions are

magnetization on a central conductor (usually a copper rod) highly conducive to corrosion.
the approximate size of the nut inside diameter. For proper
maenetization, the central conductor bar is inserted through
the nut and the bar is positioned between the heads of the wet Inspection of the upper and lower spar caps should be
horizontal equipment. The magnetic particle suspension is accomplished in the following manner:

flowed on the nut and the appropriate current is applied
through the central conductor to achieve adequate field a. Examine the forward and aft sides of the spar cap where it

strength. Using the described procedure, laboratory testing meets the skin. If a whitish, salt like, nonmetallic substance
has indicated that the amperage values listed in Chart 3-4 is noted in these areas, a thorough inspection must be

provide for optimum detection of discontinuities parallel to performed to determine if corrosion is present. Wax or paint
the nut axis. trapped between the edge of the skin and the exposed section

of the spar cap should not be misinterpreted as corrosion.

CHART 3;4-

MAGNETIC-PARTICLE INSPECTION NOTE

(STEEL NUTS)
To gain access to the upper spat cap in the nacelle

CENTRAL area, remove the shaded panels shown in Figure
NUT SIZE CONDUCTOR SIZE AMPERAGE 3-6H.

518 INCH 1/2 INCH 500 ,LL~IPS

3/4 INCH 5/8 INCH 600 XMPS b. Wash all exposed areas of the upper and lower spar caps.
7/8 INCH 314 INCH 700 I~MPS

1 INCH 7/8 INCH 800 AIMPS c. Visually inspect all exposed areas of the upper and lower

spar caps for irregularities, such as paint blisters, raised or

I
After magnetic particle inspection, the pans must be uneven areas, and cracks. The exposed areas of the spar cap
carefully demagnetized and cleaned of the ferromagnetic are extruded flat and irregularities could be an indication of

particles. Ekamine parts for any possible evidence of electric corrosion. Thoroughly investigate all irregularities to

are bum that ma?r have occurred during the inspection. determine if any damage has occurred.
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Qeechcraft
BARON 56TC AND A56TC

SHOP MANLJAL

THIS ILLUSTRATION REPRESENTS A
TYPICAL SECTION OF THE SPAR CAP
TO BE INSPECTED FOR INDICATORS OF
POSSIBLE CORROSION. THE INDICATORS
ARE ALL SHOWN IN ONE AREA AND ARE
EXAGGERATED FOR CLARITY. ANY ONE
OR ANY COMBINATION OF THE INDICATORS
ARE CAUSE FOR FURTHER INVESTIGATION.

8OX SECTION SKIN

CRACKS

SPAR CAP RAISED AREAS

s,

\o
O

p"~
o

o

LEADING EDGE SKIN THIS RIVET PATTERN
WILL VARY =N
DIFFERENT ~IODELS

PAINT BLISTER

C9aiCOlB3023 C

Figure 3-66. Outboard Wing Main Spar Cap Visual Inspection
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NOTE
NOTICE

The areas identified in Figure 3-61
Uneven or raised areas on the spar caps should be inspected for cracking at the
may be detected by sliding the fingers intervals specified for unrepaired struc-
over the surface, by moving a straight- ture according to Chart 3-5 using the fol-

edge over the surface or by sighting lowing inspection procedure:
down the length of the spar cap.

a. Remove the pilot’s and copilot’s seats and the
d, If unusual conditions are encountered that cannot carry-through cover to obtain access to the front spar
be resolved locally, contact the Commercial Customer carry-through structure.

Support of 8eech Aircraft Corporation for evaluation
b. Thoroughly clean the forward and aft framesand determination of any corrective action that may be

required. (wehs) of the front spar carry-through structure in the
areas shown in Figure 3-61 with Naphtha or equivalent
cleaning agent (20, Consumable Materials Chart, Sec-

WING, FORWARD SPAR tion 2).
CARRY-THROUGH STRUCTURE

INSPECTION WITHOUT REPAIR K17
c. Perform a visual inspection of the cleaned areas

for evidence of cracks.

This procedure provides inspection and repair infor- d. Perform a fluorescent or dye penetrant inspection
mation relating to the forward wing spar carry-through per MIl-STD-6866 of the cleaned area for evidence of
structure at the forward and aft frames. cracks.

NOTE

REMOVE THE S%ADED PANELS
TO GAIN ACCESS TO THE
UPPER SPAR CAP IN THE
NACELLE AREA

9 D

1’ o cl b o 1, n

a

o ou I i lu O

ol 9 \o

LEFT WING (UPPER) 1 I
RIGHT WING (UPPER)

C96Tt0383032

Figure 3-6H. Upper Spar Cap Access Panels
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e. If cracks are discovered, determine the crack size BEND RADIUS CRACK

and method of repair as outlined in the WING, FOR-
me following procedure should be performed to

WARD SPAR CARRY-THROUGH STRUCTURE
repair/inspect cracks in the bend radius:

REPAIR/INSPECTION procedure.

f. If no cracks are noted, install the carry-through a. A crack up to 2.25 inches in length must be stop

cover and the pilot’s and copilot’s seats.
drilled with a #30 drill bit at the crack ends, then

inspected for progression at each annual inspection or

WING, FORWARD SPAR every 200 hours, whichever occurs first. One stop-

CARRY-THROUGH STRUCTURE
drilled crack per left side and one stop-drilled crack

per right side of the bend radius is permissible if nei-
INSPECTION WITH REPAIR KIT ther one exceeds 2.25 inches in length.

NOTE

The areas identified in Figure 3-61 I cAuno~t_tCAUTION

should be inspected for cracking at the

intervals specified for repaired structure Caution must be used during the stop
according to Chart 3-6 using the follow- drilling operation. Do not drill into the

ing inspection procedure. spar cap, skin or any other structure. A

thin stainless steel sheet may be used to
a. Remove the pilot’s and copilot’s seats and the prevent damaging adjacent structure.

carry-through cover to obtain access to the front spar
carry-through structure.

b. Thoroughly clean the forward and aft frames b. A crack between 2.25 inches and 4.0 inches in

(webs and reinforcing doubler) of the front spar carry- length must be stop drilled with a #30 drill bit at the

through structure in the areas shown in Figure 3-61 crack ends. The area must be repaired within the next
with Naphtha or equivalent cleaning agent (20, Con- 100 flight hours with the applicable kit in Chart 3-7.
sumable Materials Chart, Section 2).

c. A crack exceeding 4.0 inches in iength must be
Perform a visual inspection of the cleaned areas repaired prior to further flight with the applicable kit in

for evidence of cracks. Chart 3-7.

d. Perform a fluorescent or dye penetrant inspection WEB FACE CRACK
per MIL-STD-6866 of the cleaned area for evidence of

cracks. The following procedure should be performed to

repairlinspect cracks in the web face around the huck-
e, If cracks are discovered in the doubler or the bolt fasteners:
existing web face, the crack has progressed beyond
the doubler profile; contact Beech Commercial Cus- a´• A crack less than 1.0 inch in length or one crack

tomer Support Department for furth~r instructions. betv~een two fasteners does not require immediate

f. repair, but shall be inspected for progression at each
If no cracks are noted, install the carry-through’ annual inspection or every 200 hours, whichever

cover and the pilot’s and copilot’s seats.
occurs first. A crack emanating from one fastener in

WING, FORWARD SPAR
two directions is considered to be one crack.

CARRY-THROUGH STRUCTURE REPAIR/
INSPECTION CAUTION

1
NOTE damaging structure behind web face.

The extent of repair/inspection is limited

to cracking in the radius of the web

flange and cracks in the web face One crack per left side and one crack per right side of

around the fasteners in the lower front the web face is allowed if neither one exceeds 1.0

spar cap. inch in length.
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b. A crack more than 1.0 inch in length or a crack the airplane, or if any cracks more than 1.0 inch long
extending less than 0.5 inch beyond two fasteners on are found, they must be repaired prior to further flight
either end shall be repaired within the next 25 flight with the applicable kit listed in Chart 3-7.
hours with the applicable kit listed in Chart 3-7.

a. If a fuselage skin crack is discovered around the
c. A crack passing through two fasteners and

extending beyond for more than 0.5 inch on either end
opening for the lower forward carry-through fitting, an

external skin doubler may be required. Contact Beachshall be repaired prior to further flight with the appli- Commercial Customer Support Department for further
cable kit listed in Chart 3-7.

instructions.

COMBINATION BEND RADIUS AND WEB FACE b. Repairall cracks perthe appropriate kitlisted in
CRACKS Chart 3-7 if the limitations in the BEND RADIUS

A combination of BEND RADIUS and WEB FACE
CRACK and WEB FACE CRACK procedures are

CRACKS are acceptable without repair. However, if
exceeded.

there are any cracks in both the forward and the aft c. Reinstall the carry-through cover and the pilot’s
web face, or in the bend radius on the same side of and copilot’s seats.

CHART 3-5
INSPECTION PROGRAM FOR UNREPAIRED STRUCTURE

AIRCRAFT INITIAL FREQUENCY OF
SERIAL NO. INSPECTION INSPECTION

TG-1 Thru TG-94 1,500 Hours 500 Hours

CHART 3-6
INSPECTION PROGRAM FOR REPAIRED STRUCTURE

AIRCRAFT INITIAL FREC1UENCY OF
SERIAL NO. INSPECTION INSPECTION

TO-1 Thru TG-94 1,500 Hours 1,500 Hours

CHART 3-7
FRONT SPAR CARRY-THROUGH STRUCTURE REPAIR KITS

AIRCRAFT PART KIT DESCRIPTION QUANTIN
SERIAL NO. NUMBER PER AIRCRAFT

Serials TG-I Thru TG-94 58-4008-1 S Front Spar Carry-Through I Required
Structure Reinforcement

(Forward Frame)
Serials TO-1 Thru TG-94 58-4008-3 S Front Spar Carry-Through 1 Required

Structure Reinforcement

(Aft Frame)
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SHOP MANUAL

SE4 TS c. Replace the seat stop on the aft end of the center
track.

FRONT SEAT REMOVAL

a. Remove the seat stop at the aft end of the out-
SEAT-BACK ADJUST~ENT

board track.
a. Adjustment of the front and center seat-bachs,

b, Release the fore and aft adjustment lock, except for the pilot’s seat, is controlled by a roton lock
c. Move the seat aft until it clears the mounting for selected positioning. The pilot’s seat-back adjust-
tracks, ment is controlled by a mechanical, three-position,

stop. A lever located on the inboard side of each seat
FRONT SEAT INSTALLATION operates the seat-back stops.

a, Place the seat in position and align the seat

guides with the mounting track.
FIFTH AND SIXTH SEAT REMOVAL

b, Releasetheforeand aft adjustment lockandslide a. Raise the seat bottom up to release the tension
the seat onto the mounting track. Engage the fore and on the seat-back support rod.
aft lock, making certain the seat is securely in place.

b. Remove the seat-back support rod from the
c. Replace the seat stop on the aft end of the out-
board track.

mounting brackets and fold the seat-back forward.

c. Remove the attaching bolts and seat.
CENTER SEAT REMOVAL

a. Release the fore and aft adjustment lock and FIFTH AND SIXTH SEAT INSTALLATION

move the seat forward against the stop.
a. Postion the seat and secure in place with the

b. Remove the seat stop from the aft end of the cen- attaching bolts.
ter track.

b. Raise the seat bottom and insert the seat-backc. Release the fore and aft adjustment lock and
move the seat aft until it clears the mounting tracks. support rod into the mounting brackets.

CENTER SEAT INSTALLATION FIFTH AND SIXTH SEAT STOWAGE

a. Place the seat in position and align the seat The fifth and/or sixth seat may be folded up to provide
guides with the mounting track, additional baggage space. This is accomplished as

b. Release the forward and aft adjustment lock and follows:

slide the seat onto the mounting track. Engage the
forward and aft lock, making certain the seat is

a. Raise the seat-back up to a horizontal position.

securely in place, b. Fold the seat bottom up to a vertical position.

85 3-13



c. Fold the seat back down in front of the seat bot-

tom and snap in place.

d. Fold the seat legs down against the seat bottom. ATTACHING BOLT

HINGE

CASIN DOOR SHIM

CABIN DOOR REMOVAL AND INSTALLATION (r tla

(Fi~ures 3-7 and 3-8) n"~ii
a. Remove the inboard door handle, the ash tray I

assembly and the arm rest.

Z I
NOTE

The attaching screws for the ash tray assem- HINGE COVER

bly are located behind the ash tray insert and ~1
the attaching screws for the arm rest are lo-

cated behind the two car plugs on the inboard

side of the arm rest. Figure 3-7. Cabin Door Hinge

b. Remove the attaching screws from the center Xir leaks around the upper portion of the door may
upholstery panel. Lift the panel up and out. be caused by improper adjustment of the upper door

c. Remove the attaching screws and release the
latch. This may be corrected by removing the’small

upholstery panel above the door window and adjusting
snaps on the lower upholstery panel. the length of the upper latch controlcabie. Shorten

the cable sufficiently, by screwing it into the latch
d. Remove the lower upholstery _oanel. terminal, to properly seal the door.

e. Remove the phillips screws from each hinge If the door does not open freely, the main door latch

cover (see Figure 3-7).
may not be retracting enough. This can be corrected

by removing the upholstery panel below the door win-

f. With the door open insert a screw driver between dow and shortening the length of the connecting tube

the door stop and the bottom of the door. Slowly close assembly.
the door while applying a downward pressure an the

door stop until the stop is released from the door

(see Figure 3-8).

(jB
I u

Remove the attaching bolts from each door hinge
(soe‘e Figure 3-7).

NOTE

Shims have been installed between the hinged
and the door to obtain a proper fit, The shims

should be retained and the same number of

shims installed under each hinge when the door

is reinstalled.

h. Installation is accomplished in the reverse of the

removal procedure.

CABIN DOOR ADJUSTMENT

DOOR STOP

Several adjustments are available to assure proper

closing and sealing of the door. If the door does not

close tightly or permits air leaks when completely
closed, loosen the lour retaining screws and move

the latch tongue guide outboard to create additional

tension on the latch tongue, Figure 3-8. Cabin Door Stop
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WIN DOWS DEFROSTER DUCT
hTT~CMNG SCREW

WINDSHIELD REMOVAL GLXRESHIELD

(FLpre 3-9)
hYGLE

5’
GLARESHIELD

DEFROSTER

DUCT ja. Remove the glareshield and outside air temper-
ature gage.

b. Remove the attaching screws from the defroster
duct and move the duct to clear the lower row of ri- i

vets on the windshield.

shield angles.
c. Remove the screws and spacers from the glare

d. Remove the trim strips from around the inside TNINDSHIELD
of the windshield. F~ME

GL~RESHIELD
e. To facilitate reinstallation, mark the location of .t\iGLE ~TTACHDIC GLXRESHIELD

the trim strip clips. SCREW ANGLE

f. Remove the rivets from around the windshield. Fjoure 3-9. Windshield

g. Remove the windshield.

NOTE

NOTE

When rived~ the ivindshield in place, install
Due to the windshield being sealed, consider- the trim strip clips in the same locations as
able effort may be required to break the wind- marked in steo "e" of the windshield removal
shield loose from the canopy section. orocedure.

WINDSHIELD INSTALLATION i. Secure the glare shield angles in place with ai~-

(Figure 3-9) taching screws, nuts and spacers.

j. Position the defroster duct and secure in place
a. Clean the sealer from the canopy section where with the attaching screws.

the old windshield was removed usi~ toluol, (Item
22, Consumable Chart). k. Install the trim strips.

b. Trim the tooling tabs from the windshield, place i. Install the glare shield and outside air temDer-

the windshield in position and mark the areas where ature gage.
material must be removed from the windshield to ob-

tain a proper fit. m. Clean and paint as necessary.

c. Remove the windshield and trim off e~ccess ma-

terial as determined in step "b". STORM WINDOW REMOVAL AND INSTALLATION

d. Place the windshield in position and cleco in

place using the pilot holes provided. a. Remove the attaching bolt from the storm win-

dow sleeve assembly.
e. Back drill the windshield frame using the e.dst-

ing holes in the canopy section as a guide. b. Remove the hinge pin.

f. Remove the windshield, burr all holes and apply c. Installation is accomplished by reversing the a-

sealer (Item 4, Sealing Chart) to the windshield bove srocedure.
frame where it makes contact with the canopy sec-

tion.

FORWARD L. H. WINDOW REMOVAL

g. Place the windshield in position and cleco in

place.
a. Remove the storm window.

h. Using AN470AD4 rivets, secure the windshield
to the canopy section. 5. Remove the upholstery panels as required to
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gain access to the window frame. CABIN DOOR WINDOW REMOVAL

c. Remove the trim strip from around the inside of

the window. a, Remove the inboard door handle, ash tray and

arm rest.

d. Remove the screws and nuts attaching the storm

window strike to the window frame. b. Remove the center upholstery panel.

e. To facilitate reinstallation, mark the location of c. Remove the trim strip around the inside of the

the trim strip clips, window.

d. To facilitate reinstallation, mark the location

f. Remove the rivets from around the window, or’ the trim strip clips.

g. Remove the window. e. Remove the rivets around the window

f. Remove the window.
FORWARD L. H. WINDOW INSTALLATION

CABIN DOOR WINDOW INSTALLATION

a. Clean the sealer from the canopy section where

the old window was removed using toluor, (Item 32,
Consumable 1Materials Chart). a. Clean the sealer from the door where the old

window was removed using toluol, (Item 22, Con-

b. Place the window in Dosition and mark ~e areas sumable Chart).

where material must be removed to obtain a proper
b. Place the window in position and mark the areas

lit.
where material must be removed to obtain a proper

c. Remove the window and trim off the e~tcess ma- fit.

terial as determined in step "b’’.
c. Remove the window and trim off e.ucess material

as determined in step "b".

d. Place the window in position and cleco in place
using the pilot holes provided, d. Place the window in position and cleco in place

using the two pilot holes on the at’t side of the window

e. Back drill the window frame using the e?risting frame.

holes in the canopy section as a guide.

f. Remove the window, burr all holes and apply NOTE

sealer (Item i, Sealing Charr) to an area

mately 1/2 inch wide on the canopy section where the

old sealer was removed. To eliminate the possibility ofthe door being
warned the door must be closed and latched

g. Place the window in position and cleco in place, when drilling She attaching holes and securing
the window in place.

h. lising hN´•t70;U)4 rivets, secure the window to

e. Back drill the window frame using the existing
the canopy section.

holes in the door as a guide.

NOTE f. Remove the window, burr all holes and apply
sealer, (Item d, Sealing Chart) to an area a~oroxi-

mately 1/2 inch wide on the door where the old

When riveting the window in place, install sealer was removed.

the trim strip clips in the same locations

as marked in step "e’’ of the window removal g. Place the window in position and cleco in place.

procedure
h. Using ANd70AD4 rivets, secure the window to

i. Install the trim strips. the door.

j. Xttach the storm window strike to the aindow
NOTE

frame.

k. Install the storm window.
When riveting the window in place, install

i. Clean and paint as necessary.
the trim strip clips in the same locations

as marked in step "d" of the window removal

m. Reinstall the upholstery panels, procedure.
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i. Install the trim strip, area be cut and trimmed just beyond the area of

noticeable damage. If the parts are painted remove

j. Clean and paint as necessary. paint and sand area at least two inches beyond the

edge of the cutout. Then prepare three patches of la-

k. Reinstall the center upholstery panel. minated glass cloth, specification MTL-F-9084, pre-
ferable No. 181 fabric. One patch should be the size

i. Reinstail the inboard door handle, ash tray and of the sanded area, the second patch should be smal-

arm rest. ler so that approximately one-hBlf inch of the first

patch will be esnosed. Cut the third patch to approx-

imately one-half inch smaller than the second patch.

CENTER WINDOW REMOVAL AND INSTALLATION Prepare a sufficient amount of resin, specification

41IL-R-7575, which can be used in thirty minutes, in

accordance with the manufacture’s instructions.

a. Remove the emergency release,oin. Never use catalytic resin which has been exposed to

air more than thirty minutes. If the repair is large,

b. Remove the hinge pin, prepare small amounts of resin as required. Make

sure that your hands are free of oil, ~ease and dirt.

c. Installation is accomplished by reversing the a-

bove procedure.

NOTE

NOTE

There are several different resins avail-

Some hand forming may be required to obcain able which will cure when exposed to air and

a proper fit. at room temperature. Two are suggested:
Xme~ican Cganimide, Laminac (1116, blended

100 parts resin mixed 1/2 to 1 part of DDSI

AFT WINDOW REMOVAL Deroxide; or Gliddens t001 resin blended 100

parts resin to 1/2 part cobalt with 1/2 to 1

part DDILI Peroxide. 8oth resins conr‘orm to

a. Remove the upholstery panel along bottom of the specifications 1ML-R-7575 and iLIIL-P-~015.

window.

b. Remove the royalite molding around the window.

c. Remove the top, bottom and forward retaining
I\NnRnlNclangles by removing the attaching screws.

it. Remove the window.

In oreoari~ resin never mix DDM Peroxide

an~ Cobalt together, as this will result in a

AFT WINDOW INSTALLATION sDon~aneous fire. ~lways add one catalytic

agent to the resin and mix thoroughly before

adding the other agent.
a. Clean the sealer from the canopy section where

the old window was removed using toluol, (Item 22,
Consumable Materials Chart).

b. ~pply sealer, (Item 4, Sealing Chart) to an area Ap_Dly an even coat of resin to the sanded area. Im-

approximately 1/2 inch wide on the canopy section pregnate all three laminated glass cloth patches by
where the old sealer was removed. laying the patches on clean paper and the re-

sin through the fabric with a a inch brush. ’Place the

c. Position the window and secure in place with the large patch over the cutout area, wor.lirSo out all air

retainers and retainer attaching screws. bubbles and wrinkles. If the cutout is large enough to

cause the patch to sag, place a suitable support coated

d. Reinstall the royalite and the upholstery with automobile wax or waved paper behind the re-

oanel. pair area to prevent the resin from adhering to the

support. r-\pply the second patch over the first patch
working out 211 air bubbles and wrinkles. Xpply the

FIBERGLASS third patch over the second patch in the same manner.

Xfter all three patches have been applied, brush the

area with an even coat of resin. Let the patches cure

REPAIR OF FIBERGLASS COMPONENTS for a period of 24 hours at temperature of 230C

(750F) to 660C (1500F). With fine sandpaper smooth

the patch area for desired finish. Repaint the finished

Large holes and cracks require that the damaged area rvith matching paint.
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Ray~LeonAircraft
BEECH NRBO-BARON 3’6TC AND A56TC SHOP MANUAL

Manual Affected: BEECHCRAFT Turbo-Baron Shop Manual (96-590003-58)

Instructions: insert this page facing page 4-1 (B1) of Section 4.

Reason: Revise text under SINGLE CONTROL COLUMN

SINGLE CONTROL COLUMN

(Figure 4-1 and 4-1A)

CONTROL COLUMN ARM REMOVAL

a Remove the four screws that secure the retainer collar assembly to the control column liousing.
b. Disconnect any electn’cai win’ng.
c. Pull the "T" handle located on the forward side of the control arm.

d. Rotate the control column arm to the nearly vertical position and slide the control column arm off the housing.

CONTROL COLUMN ARM INSTALLATION

a Position the control arm in a vertical position. Refer to Figure 4-1. Ensure that the slot in the lower spracket is

approximately parallel to the sides of the am and the tumbuckfes between the long and short chains are oppo-
site each other neat the access opening.
b. The ailerons MUST be in the neutral position.
c. Pull the "T" handle located on the forward side of the control an.

d. Slide the control column arm on the control column housing.
e. Connect all electrical win’ng.
f. Install the retainer collar and attach it with the four screws.

g. Check for full control column movement and for proper direction of movement.

Page 2 of 2
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TEMPOR;rlRY
REVISION

that revises this page.

FLIGHT CONTROLS AND SURFACES d. Remove the screws attaching the bonding cables to

the aileron.
EFFECT OF TEMPERATURE UPON CABLE TENSION

INSTALLATION OF AILERON

Graphs soeafying the correct maximum and minimum cable

tension permlssable for the various controls appear on the
a. Attach the bonding cables to the aileron.

individual rigging control system illustrations. The graphs
provide ngging limits at temperatures varying from 30"F to b. Place the aiieron in position on the hinge brackets.
1100F. The horizontal scale on the graphs designates the 8e sure the hinge bracket is in the proper place between the
temperature in degrees Fahrenheit at which the control cables aileron skin and the reinforcing structure.

may be rigged, and the vertical scale designates the correct

tension In pounds for each temperature reading, c. Install the upper and lower hinge bracket screws.

SINGLE CONTROL COLUMN d. Connect the aileron tab push rod.

(Figure 4-1 and 4-1A) RIGGING THE AILERON CONTROL SYSTEM

CONTROL COLUMN ARM REMOVAL AND INSTALLATION
a. Aileron and fiap surfaces must align with upper and

lower surfaces of the wing within 1116 inch.
a. Remove the two screws that secure the retainer

cellar assembly to the control column housing. b Alleron and connecting linkage may have a max-

Imum of 1116 inch lost motion. Check for lost motion at the

b. Disconnect any electrical wiring, midpoint of the aileron trailing edge with the bell crank sta-

tionary
c. Rotate control column arm over to a near vertical

position and slide the control column off of the housing. c The aileron Is In neutral when its trailing edge
aligns with the trailing edge of the mr,o tip and its inScard end

3. Installation is accomplished by reversing the above is parallel with the outboard end of the flao. A honzontal

ir.lsaiignment of plus or minus 3ilS inch Is allowed between

trailing edges of the alieron and wing tip. With the bell crank

RIGGING THE CONTROL COLUMN C~1AIN oarailel to the wing rib, set the alleron In neutral by adjusting
(Figure J-i! the ienath of the push-pull tube Loosen:he locknuts on both

ends and turn the tut~e to shonen or lenathen

a. With the control wheel in the neutral position, the

yellow marks on the scrcckets must align with the yellow d. Tighten securely the locknuts on all rod ends. Rig
marks on the cnaln. caole tension as noted on the Aiieron Cable Temperature

Chart. Check that the alferon bell crank contacts it’s stop In

b. The slot in the sprocker as shown in Figure 4-1 must the wing before the control wheel contacts the internal fixed
be in alignment with the yellow marks. stop in the control column (Figure ;i-1A). Safety the turn-

buckles.

c. To tighten the chain, remove the safety wire from

the turnbuc~tles and adjust as necessary. Check for freedom AILERCN TRIM TAB END PLAY INSPECTION
of movement.

a. Adjust the aileron trim tab trailing edge to align with
d. After proper adjustment of the chain, reinstail new ;h, aleron control surface trailing edge (0" position).

safety wire.

NOTE
AILERON SYSTEM

Due to servo tab action, ailerons must be in the

(Figure 4-2) neutral position for this inspection.

b. Carefully attach a dial indicator to the surface of the
AILERON REMOVAL aiieron, outDoard of the trim tab in line with the control surface

tral;ing edge.
a. Disconnect the aileron tab oush rod.

c. Zero the indicator while applying 3 tbs. load per-
b. Support the aiieron and remove the two attaching pendicuiar to the lab surface away from the dial indicator at the

screws from the top and bottom of each hinge bracket. tab trailing edge aft of the tn’m tab horn.

c. Pull the aileron straight away from the wing to avoid d. Without moving the dial indicator, apply 3 Ibs. load

damage to the attachng areas, perpendicular to the tab surface toward the indicator. The
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reading on the dial indicator is the tab free play, and it should a. Remove the snap ring (10) from the actuator
not exceed O.ICj-inch. housing and pull the nut assembly (5) out of the housing.

e. If the free play exceeds O.I~--inch. inspect all b. Remove the actuator screw (8) from the nut
components of the tab actuating system to determine the assembly.
cause. All worn parts should be replaced with new parts.

c. Remove the actuator rod end (1 I) from the screw,AILEAON TAB RIGGING The bearing (q and the bushing (9) can now be removed
’from the screw.

a. Place cockpit aileron trim tab control in neutral
position, d. Remove the check nut (1) and screw out the

b.
adjusting bushing (3) with a spanner wrench.

Place aileron in neutral position and connect trim
tab to tab actuator.

e. Remove the bearing (4) from the nut assembly.

c. By turning the sprocket on the actuator, adjust Clean all parts with solvent (Item IS, Consumable Materialsthe trim tab to both extremes of travel: measure both Chart) and inspect for cracks, corrosion and distortion.settings and return the tab to the mid-point of the twO Replace bushings and any parts showing evidence of
extremes of travel. This will place the actuator in the neutral deterioration. Lubricate with (Item II, Consumableposition. Materials Chart) prior to assembly.

d. If the trim tab is not in the neutral position upon
completion of step c, adjust push rod to place tab in neutral AILERON TRIM TAB ACTUATOR ASSEMBLY
position. (Figure 4-3)

2. Center the chain on the sprocket and tighten the NOTE
cable. Rig cable tension and adjust travel as noted on the
Aileron Cable Tension Temperature Charr. Lubricate ail moving parts with (Item Il.

Consumable ,Materials Chart,.
f. Check trim tab travel, adjust cable stops and

safety rurnbuckles.

a. Screw the nut (5) onto the screw (8).

NOTE b. Install bearing (4) on nut (3) and install this
assembly into housing 16).

After rigging the aileron and aileron tab control
system, check for correct movement of the c. Install bushing 19), bearing 14), and snap ring(l0).control surfaces with respect to the movement

of the controls. d. Using a spanner wrench, install adjusting bushing
131.

Since the aileron tab is a servo tab, every time the aiieron 2´• Install check nut (’1 on adjusting bushing (3). The
moves down the tab should move up. nut assembly (5) must be free to rotate and provide smooth

operation through its full travel.
AILERON TRIM TAB ACTUATOR DISASSEMBLY
(Figure 4´•3) f. Check the end play between the screw (8) and the

housing 16). The end play shall not exceed .025 inch.
NOTE Readjusting the adjusting bushing (3) and check nut may

reduce’ the end play. The nut assembly (5) must remain freeIf there is more than .075 inch end play to rotate and provide smooth operation through its full
measured from the screw (8) to the housing (61, travel.
the actuator is not within tolerance. If the end
play cannot be reduced to .025 or less with the g. Install rod end (Il)on the actuator screw (81.adjusting bushing, the nut or screw or both may
need replaced. h. Install sprocket (1) on the nut (5).
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i. Sprocltet 8. Actuator Screar
3~ Check Nut 9. Bushing
3. Adjusting Bushing 10. Snap Rin~

7 8´•1. Bearing 11. Actuator Rod End
3. Nut Assembly 12. Tube End
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Figure 4-3. Xileron Tab Actuator

ELEVATOR SYSTEM d. Disconnect the elevator trim tab actuator rods
IFigure 4-J) from the elevator trim tabs.

ELEVATOR REMOVAL
e. Remove the hinge bolts. Disconnect the elevator

bonding cables and remove the elevator.

a. Detach the tail cone, disconnect the tail ELEVATOR SKIN REPLACEMENT
navigation light wire and remove the tail cone.

Should an elevator become damaged to a point where skin
b. Remove the tail section access doors on the left replacement is required, it is possible to replace one or both

hand side of the aft fuselage. skins; however, it should be undertaken only by an

experienced sheet metal mechanic in a fully equipped sheet
c. Disconnnect the elevator push-pull tubes from metal shop. Skin replacement may be accomplished by using

the elevator torque tube fittings. the following procedure.

4-4
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NOTE
k Remove die stiffeners from the damaged skin and

The following special tools must be fabricated
secure it to the reolacement skin. Trim and drill the

locally for use when one or both elevator skins
new skin as necessary to match the old skin. (Do not

are reDlaced. drill the trailing edge rivet holes)
a. X hblding fixture designed to attach to each
of the elevator hinge points that is caDable of
holding the spar rigid during skin removal
and replacement.
b. h tool to be used for clamping the trailing

MTREME CX~iTION must be exercised through-
edge of the elevator while the bonding material

out the assembly procedure. The replacement
is curing. (See Figure 4-3A. This tool should

skin must be fit so that the trailing edge is

also be capable of holding the trailing edge
perfectly straight from the inboard end to the

straight. outboard end. The center line of the trailing
c. X small bucking bar with a handle long

edge must be on the same center line as the

enough ro reach from She trailing edge down
hinges. (See Figure 4-3A.

between the skins to the rivets through the
spar.

i. Paint the inside of the new skin and the attaching
surfaces of Be elevator structure with epoxy primer.
DO ZiOT PRI~IIE areas to be bonded. (Primer to bea. Remove the damaged elevator from the aircraft. obtained locally.

m. Remove all river burts, metal shavings and burrs
from the elevator structure and skin.

Do not remove both skins from Be elevator st
NOTE

the same time. if both skins are to be replaced,
one skin should be removed and the reolacement

~IS20470B rivets of the appropriate size and
skin installed on the elevator before th~e other len~th are used to secure the skin to the eiev-
skin is removed. ator except as noted. CRivets to be obrained

locally.)
b. Insrail the elevator in the holding fixture.

n. Install the tab actuator rod i’airing´•s (Upper s~m
c. Remove the forward our;board elevator tip cover.

O"ly).

d. Remove the elevator :ab. o. Position the new skin on d~e elevator structure
and cleco in place.

NOTE
p. River: the skin to the elevator spar and ribs ~Nork-

Use drill bits of the appropriate size when re-
ing from Be center out to each end, Leave the trail-

moving ri:.ets to avoid oversized holes in the ing edge loose.

structure. ~IOTE

e. Drill our all rivers along the trailing edge of the 15-g10005-114 channels are installed at the
elevator. for~vard tab actuator rod opening on newer

elevaror assemblies. Use MS20670AD rivets
f. Drill out the rivets that attach Be skin to the ribs of the appropriate size and length to secure the

and tab hinge bracker. skin to the soar in the area of the channel.
(RiBets to be procured locally.

g. Use a thin sharp putty knife or equivalent tool to
cut through the bonded area at the aft end of the skin a. Rivet the skin to the tab hinge bracket.
stiffeners.

r. If both skins are to be replaced, repeat the pre-
ceding procedure on the remaining skim

NOTE

s. Clean the bonding stips, and apply EP711 OtemExercise care while cutting the bonding mat- 6, Sealing Chart) or EC1675 (Item 7, Sealing Chart)erial to prevent damage to the honeycomb stii- bonding cement to the bonding strips on the new skin.feners on the undamaged skin. .4pply i~he bonding cement just prior to riveting the
trailing edge. (CURE TIiME: EP711, 72 hours.h. Drill out the rivets that attach the skin to the EC1675, 10 hours.

spar and remove all attaching screws from the skin.

i. Remove the shin from the elevator,

Do not use an excessive amount of cement asif the upper skin is to be replaced, drill out the ii: may affect the elevator balance. Bpply ther~ the Lab Peruaror rod hirinp and remove the cement 1/8 inch thick to only one side oi the
bond area.
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t. Insert a new 96-610005-15 inboard trailing edge w. Drill rivet holes in the trailing edge using the

spacer, a new 96-610005-35 outhoard trailing edge same spacing as was used on the old skin. Use a No.

spacer and the fiued elevator tab between the trailing ~O drill bit.

edge skins.

s. Rivet the trailing edge.
u. Use a clamping device ’see Figure d-3A~ and

clamp the bonded area of the elevator. y. Install all screws and attaching hardware re-

moved during disassembly.
NOTE

z. Paint the elevator.
The clamping device should be tightened just
enough to hold the bonded area together, aa. Balance the elevator by the procedure located

elsewhere in this section.
v. Use a suitable clamping device to hold the tail-

ing edge of the skins together for drilling and riveting. bb. Reinstali the elevator on the aircraft.

C.CLAMP OR

EaUIVALENT TOOL

;--aoHo*ar*
CENTER LINI HINGE POINT

VPPEI SXIN

EXT9VSION OR SOME

OTHER RIGID MATERIAL

10 CLAMP BONDED AREA

TRAILING EDGE LOWER SI(IN

15-133-3

Fi~re 1--3X. Elevator Skin Replacement



ELEVATOR BELLCRANK STOPS
/---ELEV. UP

ELEV. DOWN

~-NOSE DOWN

FWD ~--NOSE UP ~s

1´•’7 DETAIL C 1
F.S. 272.000

D l;b~- s~C´•
i

CONTROL COLUMN STOP
c.

F,S. 262.90

F,S. 257,606
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DETAIL B.
NOTE: Rig outapilat cables aher central system cables are rigged.

Fi~ure 4-4. Ri~ging The ELerratar Control System
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i INSTALLATION OF ELEVATOR NOTE

a. Connect the elevator bonding cables and, position The elevator must be in the neutral position for

the elevator on the stabilizer, install the hinge bolts and nuts,
this inspection.

Tighten and safety.
b. Carefully attach a dial indicator to the surface of the

b. Connect the elevator trim tab actuator rod to the trim elevator, outboard of the tn’m tab in line with the control surface

tab. ~trailing edge.

c. Zero the indicator while applying 3 Ibs. load per-
c. Install the attaching nut at the inboard elevator pendicular to the tab surface away from the dial indicator at the

hinge point and torque to 50-70 inch-pounds. trailing edge, aft of the trim tab horn.

d. Connect the elevator push-pull tubes at the elevator d. Without moving the dial indicator, apply 3 Ibs. load
torque tube fittings. perpendicular to the tab surface toward the indicator. The

reading on the dial indicator is the tab free play, and it should
e. Connect the tail light wires and install the tail cone, not exceed 0.084-inch.

Install the access doors.

e. If the free play exceeds 0.084-inch, inspect all
RIGGING THE ELEVATOR CONTROL SYSTEM components of the tab actuating system to determine the

cause. All worn parts should be replaced with new parts.
a. Set the elevator Down stop so that the centerline of

the bottom cable hook-up hole in the elevator bell crank is .80 f. If the elevator tab push rod attach holes in the tab
inch from the aft bulkhead, hems are found to be worn, the trim tabs may be removed and

the tab horn repaired as indicated in ELEVATOR TRIM TAB
b. Adjust the push rods to obtain 15" 1" "DOWN" HORN REPAIR in lieu of replacing the complete tab assem-

travel. blies.

c. Adjust the elevator Up stop to obtain 300 f 1""UP" NOTE
travel.

Elevators must be removed from the airplane and
d. Rig cable tension as noted on the Elevator Cable checked for static balance after accomplishing

Tension Temperature Chart, adjusting the cable so that the the repair procedures described in ELEVATOR
elevator bell crank Down stop comes into contact before the TRIM TAB HORN REPAIR.
control column is in the full forward position.

NOTE ELEVATOR TRIM TAB HORN REPAIR

Tensiometer readings shall be taken with the FOR TAB HORNS WITH BRAZED /N BUSHINGS
elevator in the down position and the downspr-
ings connected.

a. Carefully gnnd or spot face the brazed in bushing
flush with the sides of the tab hem.

e. With the aft fuselage elevator stops set for correct

travel, maintain .06 .06 .00 inch clearance at the Up b. Drill and ream the existing hole to .4995i.5010-inch
elevator stop on the control column. inside diameter.

c. Using a clean rag dampened with methyl ethylNOTE
keytone (Item 21, Consumable Materials Chart) thoroughly

After rigging the elevator and elevator trim tab
clean the hole in the tab horn, and area around the hole.and a

control system, check for correct movement of the
new P/N 96-610026-1 bushing.

control surfaces with respect to the movement of
d. Scuff sand the contact surfaces of the bushing andthe controls. When the elevator tn’m tab control

wheel is moved toward the NOSE DOWN posi-
the tab horn and clean the area thoroughly again as specified

tion, the elevator trim tab should move UF!
in step "c".

e. Wipe off the parts again with a clean rag before the

solvent evaporates.
ELEVATOR TRIM TAB END PLAY INSPECTION

f. Apply a thin coat of adhesive, EC2216 (Item 33,
a. Adjust the elevator trim tab trailing edge to align with Consumable Material Chart) or equivalent, to the contact

the elevator control surface trailing edge (0" position). surfaces of both the bushing and the tab horn.
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9´• Join the hem and bushing and clamp together fuse h. Lubricate ail pivotal points with grease conforming
care, not to squeeze out all of the adhesive) until the adhesive to MIL´•G-~3827 (Item 1 i, Consumable Matenals Chart).
has cured completely (approximately 21 hours).

FC)R T~ilB HORNS CF.as I -INCH 77~Ci(ALUMINUM WITHr~
h. Lubricate the new 1Oa-524056-3 grip bushing with IN Si-E~L BUSMING

MlL-G-23827 grease (Item 11, Consumable Materials Chart)
and install the grip bushing in the tab horn bushing. a. Removethe existing bushing iram the tab’norn and

ream the hole in the tab to .3278/.3291-inch inside diameter.
j. Reinstall the trim tab and lubricate all pivotal coints

:mth ~llL´•G-23827 grease (Item 11, Consumaole Materials b. Using a clean rag dampened with methyl ethyl
Chart). keytone (Item 21, Consumable Matenals Chart) or equivalent,

clean the hole in the tab hem, the area around the hole and a

NOTE WN 36810026-5 bushing.

If the rod end on the oush rad assembly is wom, c. Scuff sand the contact surfaces ofthe bushing and
the push rod assembly should be replaced. When the tab ham and clean the area thoroughly again as specified:
connecting the tab ush rod assembly to the tao in step "b".

ham, tighten the castellated nut against the rod

end and tum the nut to the next castellation to d. Wipe off the parts again with a cleat rag before the

install the coner key. The grip bushing within the solvent PvaCOrates.

yoke of the rod and should not rotate.

e. Aop(y a thin coat of adhesive EC~216 (Item 33,
FOR r~a HORNS OF .1ZS-/NCi-1 TZIKm STE=7, Consumable Materials Chart), or aauivalent :o the contact

NO aUSHINGS surfaces of both the bushing and the tab hem.

a, Oriil and ream the existing hole in the tab hom to i. Join thetab ham and the bushing and c!amo to-

.37d51.3760-inch inside diameter. cerher !use care not :o scueeta cut all of;he adhesive)’until
the achesive has cured ccmp~eleiy (24 hrs).

5. Using 3 cieul rag damoened with methyl ethyl
keytone (nem 21, Consumable Materials Chart) or equivalent, cJ. Remove the existing rod end from the tab oush rod

clean the )wle in the tao hom.:he area around the hcle and a "Ssembly at !he :ao horn end and :eoia~ it w~Br
a

F~FS

PIN busning. c6-dlCQ26-7 rad end.

c. Scuff sand the contact surfaces of the bushing and h. Re!ns;all the trim tab and install a new .7!N.
the tao hom and aean the area thorougniy again as scec:iied AN173CSiMI bolt at the tab horn end of the pusn mo.

in steo "b".

NOTE
d. Wioe on the parts again with a clean rag before the

solvent evaccrates. \Nhen connecting the tab push rod to the tab ham,
the rad end must be free to move without binding

e. Aoply a thin coat of aohesive EC2216 (ltem 33, against the tab hem or the bushing in the tab ham.
Consumable IMatenals Chart), to the contact surfaces of bath (Tumlng the nut on the’colt to contact the rod end
the bushing and the tab hem. plus one castellation should accomplish this.)

f. Join the tab ham and bushing and clamp together i. Lubricate ail pivotal points with grease c=niorring
(use care not to squeeze out all of the aahesive) until the to M1L-G-2S827 (Item 11, Consumable Materials Chat),
aohesive has c~red completely (approximately 24 hours).

g. Fleinstall the trim tab with a new P!N 96-526021-1 ELEVATOR TAB~ AIGGING
rod assembly and a new NASjGjP4-BIFI11 Dolt at the tab hom
end,

a Set elevators in neutral position.

NOTE b. Set indicator at 23 degrees down.

When connecting the tab push rod to the tab hem. c. Adjust tab actuator so that tab actuator rod extends
the red end must be free to move without binding 2/3 of its total travel.

against the SuslL~ing in the tab hem. (Turning the

nut on the boit to contact the rod end plus one d. Set tab to 23 degrees down and connect push mdto
castellation should ammplish this.) actuator rod.
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e. Locate the chain on the sprocket so that three links a. Position the elevator trim tab actuator in the horizon-

are left on the bottom of the sprocket and tighten the cables. tal stabilizer and install the attaching hardware.

Rig cable tension and adjust travel as noted on the Elevator b. Position the chain and cable assembly on the actua-

Cable Tension Temperature Chart. tor sprocket so that the ends of the chain are equidistant
(within .20 inch) at the sprocket centerline.

f. Adjust tab cable stops, check travel and safety c. Install the elevator as outlined in Section 4 of this
tumbuckles. Shop Manual under the heading INSTALLATION OF ELEVA-

TOR.

NOTE d. Connect the elevator trim tab cables to the turn-

buckles in the aft fuselage.
After rigging the elevator and elevator trim tab e. Remove material used to protect the cables.
control system, check for correct movement of the f. Rig the elevator trim tab control system as outlined
control surfaces with respect to the movement of in Section 4 of this Shop Manual under the heading ELEVA-
the controls. When the elevator trim tab control TOR TA8 RIGGING.
wheel is moved toward the NOSE DOWN posi-
tion, the elevator trim tab should move UF!

NOTE
ELEVATOR TRIM TAB ACTUATOR REMOVAL

After rigging the elevator and elevator trim tab

a. Remove the access panel near the trailing edge of control system, check for correct movement of the
the horizontal stabilizer to gain access to the elevator trim tab control surfaces with respect to the movement of

actuator, the controls. When the elevator trim tab control

b. Detach the tail cone, disconnect the tail navigation wheel is moved toward the NOSE DOWN posi-
light wire and remove the tail cone, tion, the elevator trim tab should move UP.

c. Remove the access panel on the left hand side of

the fuselage just forward of the horizontal stabilizer g. Install the access panel, located near the leading
d. Remove the access panel near the leading edge of edge of the hon’zontal stabilizer.

the horizontal stabilizer to gain access to the elevator trim tab h. Install the access panel, located near the trailing
actuator sprocket. edge of the horizontal stabilizer

e. Remove the elevator as outlined in Section 4 of this i. Install the access panel on the left hand side of the

Shop Manual under the heading ELEVATOR REMOVAL. fuselage, just forward of the horizontal stabilizer.

f. Disconnect the elevator tn’m tab cables at the turn- j. Connect the tail navigation light wire and install the

buckles in the aft fuselage. Secure the forward elevator trim tail cone.

tab cables to prevent them from unwinding at the universal.

CAUTION ELEVATOR DOWN SPRING LOADS

Do not damage the cables. Use a material such as With down-spring connected, the loads in the elevator

phenolic to protect the cables. system are to be as follows (measured with hand force gage

on control wheel):

g. Remove the chain and cable assembly from the

elevator trim tab actuator sprocket. ~I to 7-4 Ibs. breakout (down elevator)

h. Remove the hardware attaching the elevator trim 3_7_ to 21 ibs. breakout at O" elevator ~neutrai)

tab actuator to the horizontal stabilizer. Remove the actuator 20 to 3,L Ibs. at j0" up elevator (.06 off stop)

from the airplane.
ELEVATOR TRIM TAB ACTUATOR DISASSEMBLY

NOTE (Figure4-5)
CTG-1 through TGd9)

If the actuator is to be reinstalled, identify with a

tag to ensure proper movement of the elevator NOTE
tabs upon reinstallation of the actuators.

If there is more than .010 inch end play
ELEVATOR TRIM TAB ACTUATOR INSTALLATION measured from the screw (4) to the housing, the

actuator is not within tolerance. If the end play
WARNING cannot be reduced to .010 or less with the

adjusting bushing, the nut or screw or both may
To ensure proper movement of the trim tabs, need replaced.
make sure that the RH actuator is installed on the

right hand horizontal stabilizer and that the LH

actuator is installed on the left hand horizontal a. Remove the snap ring (1) from the actuator
stabilizer, housing and pull the nut assembly (2) out of the housing.
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b. Remove the actuator screw (4) from the nut Readjusting the adjusting bushing (10) and check nut (9) may

assembly. reduce the end play. The nut assembly (2) must remain free

to rotate and provide smooth operation through its full

c. Drill out the pin (5) and remove the actuator rod travel.

end (6) from the screw.The bearing (7) and the bushing (8)

can now be removed from the screw. ELEVATOR TRIM TAB ACTUATOR DISASSEMBLY

(Figure J-5)
d. Remove the check nut (9) and screw out the end

(TG-70 and after)
adjusting bushing (10) with the appropriate spanner wrench.

NOTE
e. Remove the bearing (3) from the nut assembly.

If there is more than .010 inch end play
Clean all parts in(Item IS, Consumable Materials Chart) and measured from the screw (41 to the housing, the

inspect for cracks, corrosion and distortion. Replace actuator is not within tolerance. If the end play
bushings and any parts showing evidence of deterioration.

cannot be reduced to .010 or less with the
Lubricate all parts with (Item 11, Consumable Materials adjusting bushing, the nut or screw or both may
Chart) prior to assembly. need replaced.

ELEVATOR TRIM TAB ACTUATOR ASSEMBLY a. Remove the snap ring (1) from the actuator

(Figure 4-5) housing and pull the nut assembly (2) and collar (11) out of

(TG-lthroughTGa9) the housing.

WARNING b. Remove the collar and actuator screw (4) from

the nut assembly.
The trim tab actuator to be installed on the left

hand horizontal stabilizer MUST have threads on c. Remove the check nut (9) and screw out the end

its actuator screw (4) that rotate clockwise when adjusting bushing (10).
screwed into the nut assembly (2). The trim tab

actuator to be installed on the right hand horizon- Clean all parts in(Item 15, Consumable Materials Chart) and

tal stabilizer MUST have threads on the actuator inspect for cracks, corrosion and distortion. Replace
screw (4) that rotate counterclockwise when bushings and any parts showing evidence of deterioration.

screwed into the nut assembly (2). Lubricate all parts with (item II, Consumable Materials

Chart) prior to assembly.

NOTE ELEVATOR TRIM TAB ACTUATOR ASSEMBLY

(Figure 4-5)
Lubricate all moving parts with (Item 11,

CTG-70 and after)
Consumable Materials Chart).

a. Screw the actuator screw (4) into the nut WARNING
assembly and install this assembly into the actuator

housing. The trim tab actuator to be installed on the left

hand horizontal stabilizer MUST have threads on

b. Install bushing (8), bearing (7), and snap ring ll) its actuator screw (4) that rotate clockwise when

in the actuator screw end of the housing. screwed into the nut assembly (2). The trim tab

actuator to be installed on the right hand horizon-

c. Install bearing (3) in the nut assembly end of the tal stabilizer MUST have threads on the actuator

hgusing. screw (4) that rotate counterclockwise when

screwed into the nut assembly (2).
d. Using a spanner wrench, install the adjusting

bushing (10).

e. Install and secure check nut (9). Nut assembly (2) NOTE

must be free to rotate and provide smooth operation through
its full travel. Lubricate all moving parts with (Item II,

Consumable Materials Chart).
f. Check the end play between the screw (4) and

housing. The end play shall not exceed.010 inch. a. Screw the actuator screw (J) into the nut
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TO-1 THROUGH TG-69
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TG-70 XND AFTER

1. Snap Ring
2. Nut i\ssembly
3. Bearing
4. Actuator Screw

5. .Pin

6. Actuator Rod End

7. Bearing
8. Bushing
9. Chec.L~ut

10. Adjusting Bushing
11. Collar

Figure 4-5. Elevator Tab Actuator

assembly (7-) and install this assembly into the actuator reduce the end play. The nut (7,) must remain free to rotate

housing. and provide smooth operation through its full travel.

ELECTRIC TAB ACTUATOR REMOVAL

(Figure 4-5A)
b. Install coller(ll) and snap ring (1) in the actuator

screw end of the housing,
a. Disconnectthe actuatorwire harness at the discon´•

nect splices.
c. Using a spanner wrench, install the adjusting b. Place a wood or sheet metal shim between the

bushing (10). cable drum and the cable guard so the cable will not unwind.

c. Remove the fairlead mounted on the bulkhead aft of

d. install and secure the check nut (91. the actuator.

d. Disconnect the actuator cable at the turnbuckle

e. Check the end play between the screw (4) and the first, then at the aft fitting.
housing. The end play shall not exceed .010 inch. e. Remove the three bolts securing the actuator to the

Readjusting the adjusting bushing (10) and check nut (9) may bracket. The actuator may now be removed from the aircraft.
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ELECTRIC TAB ACTUATOR INSTALLATION MAGNETIC CLUTCH INSTALLATION

installation procedure is the reverse of the removal procedure. Installation procedure is the reverse of the removal procedure.

Tab rigging and cable tension is identical to the inanuaily No lubrication is required. Tighten the clutch armature set-

operated tab, screw with no visible end play in the cable drum shaft. Slide

the clutch rotor on the motor shaft to obtain .010 to .015 inch

TAB CABLE INSTALLATION clearance between the friction surfaces of the clutch before

tightening the setscrew. Stake both setscrews.

Note the position of the cable on the cable drum in relation to

the forward cable fittings. Install the new cable in the same MAGNETIC CLUTCH TORQUE TEST

position. This will insure adequate free cable on the drum in

both directions to allow full travel of the cable stops. The following check should be performed any time the mag-

netic clutch is replaced.

MAGNETIC CLUTCH REMOVAL
a. Using a 28 VDC power source, connect the red

a. Remove the lid from the clutch housing, electrical lead of the magnetic clutch to ground and the white

b. Loosen the set screw in the clutch rotor and arma- electrical lead to the power source. Using a torque wrench,

ture hubs. check that the clutch holds with 30 inch-pounds of torque

c. Remove the motor from the clutch housing, applied at the actuator shaft.

d. Slide the cable drum and shalt assembly from the b. If the static torque of the clutch is less than 30 inch-

clutch housing, pounds, burn in the clutch as follows:

e. Remove the clutch from the clutch housing.

1. Find a metal plate of sufficient thickness for

rigidity and large enough to fit in a vise with the actuator

MOTOR assembly attached. Anchor the plate in a vise and drill three

holes in the plate to match the actuator mounting holes. Bolt

CLUTCH HOUSING the actuator to the plate.
2. Slot the end of a tube that will fit snugly into the

.43f diameter hole in the end of the shaft on which the drum is
CLUTCH ROTOR

mounted.

3. Insert the tube into the shaft until the slot en-

CLUTCH ARMATURE
gages the drum retaining pin.

o 4. Attach the free end of the tube to a slow speed
0 0.010 TO 0.015

approximately 450 RPM) half-inch drill motor.

5. Remove the access plate from the clutch hous-

Z ing and blow the housing and clutch clean with clean dry air.

6. Using a regulated power source set at :4 to 16

SETSCREWS VDC, connect the red electrical lead of the clutch to ground

o\, and the white electrical lead to the power source with alligator

CABLE DRUM SHAFT clips.

7. Start the drill motor and unclip the lead to the

COVER power source after 15 seconds. Let the clutch cool for approxi-

mately one minute before reattaching the lead for another 15

second interval. Repeat the foregoing sequence until the
CABLE DRUM

clutch will hold 30 inch-pounds of torque as indicated in step

"a" then blow the clutch and housing clean with clean dry air.

I~------- CAB LE RETA INING P IN

56TC-364-3 CAUTION

Exceeding the 15 second burn-in periods may

overheat and damage the magnetic clutch.
Figure 4-5A. Electric Trim Tab Actuator
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RUDDER SYSTEM Installthe cable retainer pins and fairlead.

(Figure 3-7)
d. Check the travel of the tab and the rudder tab in-

dicator to see that the tab and indicator agree.

RUDDER REMOVAL
e. Connect the tail light wires and install the tail

cone. Replace the access door.

a. Detach the tailcone, disconnect the tail naviga-
tion light wire and remove the tail cone.

b. Remove the tail section access doors on the left RIGGING THE RUDDER CONTROL SYSTEM

hand side of the ait fuselage.

c. Disconnect the rudder tab cables at the turn- a. Release the rudder pedal adjusting levers and

buckles. Remove the cable retainer pins and the fair- place all pedals in the aft position.
lead.

b. Install the off-set rig pin in the holes provided in

d. Remove the pivot bolt attaching the rudder torque the pilots rudder pedals, which will off-set the left

tube actuating arm to its mounting bracket. Remove rudder pedal .38 to .45 inch aft of the right rudder

the beilcrank push-rod bolt and bonding cable. pedal.

e. Remove the rudder hinge bolts and remove the c. Rig the rudder neutral with the pilots rudder ped-
rudder. als pinned in the off-set position.

INSTALLATION Of RUDDER NOTE

a. Align the holes in the rudder and stabilizer hinges the rig pin in the pilots rudder ped-
and install the attaching bolts and the bonding cable. als, will bring the coDilots oedals to the same

adjustment as the pilots pedals.
o. Install the attaching bolts through the rudder

torque tube and bellcrank.
To facilitate rigging of the rudder Dedals to these

c. Connect the rudder tab cables at the turnbuckles. dimensions a rigging tool may be f~tbricated from a
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NOTE

The rudder must be in the neutral position for this

inspection.

b. Carefully attach a dial indicator to the surface of the

rudder, below the trim tab in line with the control surface

ci´• ~in trailing edge.

c. Zero the indicator while applying 3 Ibs. load per-

pendicular to the tab surface away from the dial indicator at the

L_-~L_1 o.~l.. 10 o ~I.. tab trailing edge aft of the trim tab hem.

d. Without moving the indicator, apply 3 Ibs. load

perpendicular to the tab surface toward the indicator. The

reading on the dial indicator is the tab free play, and it should

not exceed 0.105-inch.

~1I
i

1I components of the tab actuation system to determine the

´•A

i!
’r\ e. if the free play exceeds 0.105-inch, inspect all

cause. All worn parts should be replaced.

RUDDER TAB RIGGING

a. Set the indicator at O degrees.lonl

1~ I´•I~

b. Set the rudder in neutral position.

c. Adjust the tab actuator so that the tab actuator rod

extends a little less than half way.

d. Set the tab to neutral position by adjusting the push
rod and connect the rod to the actuator rod.

e. Center the chain on the sprocket, rig cable tension

and adjust travel as noted on the Rudder Cable Tension

Temoerature Chart.

Figure 4-6. Rudder Pedal Rig Tool

f. Adjust tab stops, check travel and safety turnbuck-

les.
steel block 1/2 x 1 x 2 inches: and two 3/8 x 2-1/8 inch long n’g
pins, (See figure 4-6.) The rig pins are located parallel and NOTE
forward on the block, one on each side, and welded. The rig
pins should be spaced as noted in the illustration. After rigging the rudder tab system, check the tab

control and the surfacefor correct movement.

d. Set rudder bell crank and rudder in neutral posi- When the tab control is moved to the left, the tab
tion. Adjust the rudder push rod and attach to the bell crank should move to the right.
and rudder control arm. Set the rudder travel stops, adjust
rudder travel and rig cable tension as noted on the Rudder
Cable Tension Temperature Chart. MEASURING RUDDER TRAVEL IN INCHES

e. Check that the rudder surface movement corres- Measun’ng rudder travel when no travel gage is available may
ponds to the movement of the rudder pedals. be accomplished by measuring the deflection in inches rather

than degrees. Given below are the distances that points on the
RUDDER TRIM TAB END PLAY INSPECTION rudder and rudder tab should travel from 00 to the extreme in

each direction. Definite physical characteristics of the surface
a. Adjust the trim tab trailing edge to align with the such as the lower trailingedge corner, must be established

control surface trailing edge (0" position). before measuring rudder or rudder tab travel.
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Lightly clamp two stn’ps of material such as 1/4 inch plywood to Figure p-8 shows the point which is used to determine surface
the rudder trailing edge; extend them forward along the verti- travel. All measurements given in the Table of Rudder and
cal stabilizer. Full the free ends of the material in firmly against Rudder Tab Travel are for a stwght line distance between the
the skin contour to fair the rudder in the 00 position and mark position of the surface at 0" and its position at maximum
the point on the tail cone corresponding to the bottom trailing deflection.

edge corner of the rudder.
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SURFACE DIRECTION ~MZNI;LIUSI IMEXSURLNG POINT

Rudder R 12, 55 12, 21 Lower trailing edge corner
L 9, 60 8, 88 Lower trailing edge corner

Rudder Tab R L SO Li, 16 Lower trailing edge corner

~5-(35a

Figure -1-8, Rudder And Rudder Tab Travel In Inches

RUDDER TRIM TAB ACTUATOR DISASSEMBLY b. Install sprocket assembly (7) and roll pins (10).
(Figure 4-9)

c. Install the retaining screws in the sprocket
a. Cut all safety wire. housing (6).

b. Loosen the check nut (I) and unscrew the

actuator rod end (t) from the actuator screw (3). NOTE

c. Unscrew the retaining nut 14) and remove the The sprockzt end play should be reduced to 0.00
actuator screw (3) from the housing (5). by adding laminated shims between the sprockzt

(7) and the oprocket assembly housing (6). The
d. Remove the retaining screws from the sprocket sprocket must remain free to rotate and provide

housing 16), and pull the back of the housing off of the smooth operation through its full travel.

sprocket assembly shaft 17).

e. Remove the roil pins (10) and remove the d. Install actuator screw (3) in the housing 15).
sprocket assembly (7).

f. Remove the bearings (8) and bushings 19). NOTE

Clean all parts with (Item 15, Consumable Materials Chart) Check the end play between the screw (3) and
and inspect for cracks, corrosion, distortion, and excessive housing 15). The end play between the screw and
wear. Replace bushings and any other parts showing housing must not exceed 0.011 inch.
evidence of deterioration. Lubricate all parts with (Item I I,
Consumable Materials Chart) prior to assembly.

RUDDER TRIM TAB ACTUATOR ASSEMBLY e. Install check nut (I) on screw (3).
(Figure 4-9)

f. Install actuator rod end (2) on screw (3).
NOTE

Lubricate screw threads with (Item II, NOTE
Consumable Materials Chart).

The position of rod end (2) and check nut (I)
must be determined on installation on the

a. Install bearing (8) and bushings (9). airplane.
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8d’
1. Check~Vut9 10Br
3. ActuatorScrewXI3. Actuator Rod End

´•I. Retaining,\lut
5. Housing le

k,
6. Sprocket Assembly Housing
7. Sprocket Assembly 10
8. Bearing
9. Bushing

10. RollPin

90´•1631

Figure d-9. Rudder Tab Actuator
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9 1 i, Elevator

2, Vertical Stabilizer

3, Rudder

4, Horizontal Stabilizer

5, Seal

6. Bonding Cable

7, Elevator Hinge
8, Bearing
9, StaticWick

10, Elevator Torque Arm
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O 6
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I
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Figure4-lO, Empennage



VERTICAL STABILIZER connect them at the connection in the aft tail section.
Remove the pulleys from the pulley brackets ar’t of the

VERTICAL ST,L~BILIZER disconnect to free the cables.

a. Detach the tail cone, disconnect the tail naviga- e. Remove the stabilizer attaching bolts at the
tion light wire and remove the tail cone. forward and rear spars.

b. Remove die tail section access doors on the left f. Remove the stabilizers.
hand side of the ait fuselage.

HORIZONTXL STABILIZER INSTALLATION
c. Remove the rudder.

a. Position the stabilizers on the fuselage and in-
d. Remove the screws securing the fairings of the stall the attaching bolts in the forward and rear

vertical stabilizer. spars. Torque the fonvard soar bolts to 200-225
inch-pounds dry and torque the rear spar bolts to

e. Disconnect the rotating beacon light wires. 85-100 inch-pounds dry.

f. Remove the stabilizer attaching bolts at the for- b. Route the tab cables back through the fuselage
ward and rear spars and remove the stabilizer, and connect the cables at the turnbuckles.

VERTICAL STABILIZER c. Install the elevator.

a. Position the vertical stabilizer on the fuselage d. Connect the elevator tab actuator rods.
and install the bolts at the forward and rear ~ars.

Install the elevator center hinge bracket on the bottom e. Rerig the trim tabs.
of the rear spar. Torque the bolts to 160-190 inch

pounds. f. Replace access doors.

b. CoMect the rotating beacon wires and the

tail navigation light wires.
Ii new stabilizers, P/N 96-620005-655 (LH)

c. Install the rudder, access doors and tail cone. or 96-620005-656 (RH) are installed on the
aircraft Drier to serialTG-?O, the aircraft

weight and balance must be computed.
HORIZONTAL STABILIZER

g. Connect tail navigational light wires and replace
HORIZONTXL STABILIZER RE?JIOVXL tail cone.

a. Detach the tail cone, disconnect the tail naviga- NOTE

tion light wire and remove the tail cone.

The e~uisiing actuator, P/N 45-524565-3 (LH)
b. Remove the tail section access doors on the left or ´•15-324565-5 (RH), or the new actuator,

hand side of the aft fuselage. P/N 96-52601~-1 (LH) or 96-32601´•1-2 (RH),
may be used with the new replacement

c. Remove ~he elevator. stabilizers but the new actuator, P/N
96-526014-1 (LH), 96-526014-2 (RH), can

d. Loosen the elevator trim tab cables at the turn- not be used with the original equipment
buckles just ait of the rear cabin bulkhead and dis- stabilizers.
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BALANCING CONTROL SURFACES

Control surfaces ordinarily need not be rebalanced
unless they are repainted, reoaired or have parts re-

placed. When repainti~o, hang the control surfaces

by the trailing edge so e?tcess paint will drain toward

the leading ec~pe.

Mark the chord line of each control surface and, with
the surface su_oported by the jig and sDindle adjust
the spindle until the bubble of a’oubble protractor or

level held on the marked chord line is centered.

The surfaces must balance within the Limits given for

each; deviations must be corrected by adding or re-

moving weight. If the aileron for esample, were taii-

heai-l by a .f2 inch-pounds, you would add the re-

quired amount of nose heaviness (0.2 inch-oounds) 50

give the total amount of tail-heavy balance that must

be comDensated for.

Use this formula to determine the amount of weight

to add:

Y(X: =B

Y Distance in inches from hinge center line to

center line oI‘the balancing weight.
ZC The unlnown weight to be added.
S The total amount needed to give tail-heavy
balance.

Using 3 inches as an euample of the distance Y, we

have

3X 0. 92 inch-oounds

X 0.306 pounds of weight to be added.

BALANCING THE AILERON

(Figure 4-1U

The Dainted aileron assembly must be nose-heavy by
0.2 to i. S inch-pounds. Use this equation to figure
the overbalance.

Static Nose Heaviness DONS)
D Distance in inches from hinge center line to

point where spindle supports the aileron.
S Weight of spindle tin pounds) used to support
leading edge of aileron.

W Scale reading or’ platform scale in pounds.
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3‘~7.

’STEEL TUBE WITH
PIG LEAD

JIC ZrlUST BE HORIZONTALLY LEVEL

Fi~ure 4-11. Balancing The Aileron
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BALANCING THE ELEVATOR

(Figure 4-12)

The complete elevator assembly, painted and includi~o

the control arm and the tab coni~-ol rod must not be

tail-heavy over a ma~dmum weight of 12. 4 inCh-POUndSI

Use this formula to fi~oure the tail heaviness:

Static Tail’rIeaviness =13(WS).
D Distance in inches from hinge center Line to

point where spindle sugoorts elevator.
W Scale reading of platform scale in pounds.
S Wej~ht of spindle tin pounds) used to support
trailing edge of elevator.

Remove the elevator horn cover and add or remove

solder to bring the ele~Jator balance within required
Limits. Coat the weight with a corrosion preventative
material such as zinc chromate ´•oriner to insulate the

dissimilar metals. Replace the elevator horn cover

and recheck the balance.
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Balanci~ The Elevator
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BALANC1NG THE RUDDER

(Figure 4-13)

The complete, painted rudder assembly with the torque

tube actuating arm shall not be tail-heavy over 3.mau-

imum of 5 inch-pounds.

Use this formula to fjaure the tail heaviness:

Static Tail He3viness D(W-S)
D Distance in inches from hinge center Line to

point where ’rhe spindle suooorts the rudder.

W Scale reading of platform scale in Dounds,

S Weight of spindle tin pounds) used to ~uowrt

trailing edge of rudder.

Remove the rudder horn weight and add or remove

solder to bring the rudder balance within required
limits. Coat the weight ~vith a corrosion Dreventative

material such as zinc chromate primer to insulate the

dissimilar metals. Replace the rudder horn weight and

recheck the rudder’oalance.
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Qeec~cI´•dft
56TC AND A56TC TURBO BARON

SHOP MANUAL

TEMPORARY REVISION NO. 4-2

Manual Affected: 56TC and A56TC Turbo Baron Shop Manual (96-590003-58).

Filing Instructions: Insert adjacent to page 4-18.

’Reason: Revise procedures for flap drive cable connection.

FLAP DRIVE CABLE CONNECTION

Connect the LH and RH flap drive cables to the flap drive motor as follows, using the illustration for component
locations:

a. Install the outboard nut and washer as far as it will go on the threaded portion of the flap cable.

b. Insert the retainer through the mount support and onto the motor shaft as far as it will go. Align the retainer

keyway with the key slot in the flap motor drive shaft and tighten one set screw temporarily.

c. While inserting the flap cable through the mount support, install the inboard washer and nut. Install the cable

through the retainer and into the motor drive shaft until the keyway is just past the key slot in the retainer.

d. Loosen the set screw that was tightened in Step b. Ensure that the retainer is still installed on the motor shaft

as far as it will go and rotate the retainer 900.

e. Keep inboard pressure on the retainer and tighten both retainer set screws.

f. Secure the flap drive cable to the mounting support by tightening the nuts. Tighten the inboard nut to ensure

that there is sufficient clearance between the outboard edge of the retainer and the cable housing to allow the

retainer to rotate without coming into contact with the cable housing. If the threaded part of the cable housing is
not long enough to install the two nuts and washers, using a die, add 5/8-24 UNEF threads until .88 inch thread

length is reached. Tighten the outboard nut against the mounting support.

MODEL 60 AIRPLANES ARE ~QUIPPED
WITH A SPRING IN THIS LOCATION.
ENSURE THAT THE SPRING IS INSTALLED FORWARD

v

LOUTBOARDAINER (50-3611311

MOUNTING
SUPPORT

MOTOR SET SCREW
FLAP

SET SCREW RETAINER
OUTBOARD

KEYWAY
SET tll NU’T
SCREW OUTBOARD

WASHER

KEY S;OT IN INsdARD ;NBOARD s~
MOTOR SHAFT NUT WASHES~

ENSURE THAT THERE IS SUFFICIENT CLEAR-
ANCE BETWEEN THE OUTBOARD EDGE OF THE
RETAINER AND THE CABLE HOUSING TO ALLOW
THE RETAINER TO ROTATE WITHOUT COMING INBOARD END VIEW OF OUTBOARD END VIEW OF

INTO CONTACT WITH THE HOUSING. RETAINER (50-361131) RETAINER [50-361131]
C93010aB0116 C
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NOTE: Please see theTEMPORARy
RNISION

I that revises this page.
FLAPS to align the right flap with the left.

FLAP REMOVAL e. Install the bolt connecting the actuator to the flap.

a. Remove the bolt from the flap actuating arm.

h. Remove the bondin~a cable from the trac~s.

c, Remove the bolts from the flaD track brackets and

remove the flap. If naps are removed for any reason the flap
actuator switch should be in the "Neutrar’

position or the ~Main power switch "OFF".

INSTALLATION OF FLAP

FLAP POSITION INDICATOR ADJUSTMENT

a. Hold flap in position and install the rollers and (Fj~ure a-13)
the bolts in the flap track bracket.

b. Corinect the bonding cable and install the bolt in

the flap actuating arm. ~n adjustable flap position indicator transmitter is in-
stalled on the flap actuator in the left wing just for-
ward of the rear s~par.

INSTALLATION OF FLAP TRACK ROLLERS

a. adjust the flap travel limit switches to provide
the correct flap travel

Install the flap track rollers (four rollers per flao and b. Run the flaps down and check the pilot’s compart-
cwo rollers per track) in the Tlap track brackets ~ith ment flap position indicator for 100~ naps. If full
She flarqoes facing each other. CTse only the wide down fla~s are not indicated, loosen the transmitter
rlanged rollers in:he aft locations. attachment bolts and adjust fore and ait or rotate

slightly until the reading is correct, then tighte!l the

transmitter attaching bolts.

RIGGING WING FLAP CONTROL SYSTEM c. Run the flaps up and check the indicator for up
flaps reading.

The flap limit switches are mounted on a bracket and
installed on the outboard side of’u4e inboard flaD track NOTE
in the left wing panel. The limit s~vitches, one lor up,
two for the approach tone is a backup) position, and

one for down travel, control the cravel of ~e flaps After the flap is completely rigged, adjust the

by breaking the circuit to the flap motor at the ex- rubber bumper (flap do~-n) installed on the flap
treme Limits or" selected travel. The switches are ac- and aileron dividing rib. Turn the adjusting
cessible by lowering the flaps. screw in or out as required to take out play

or stop vibration when the flap is in the up posi-
tion. A distinct change in sound of the flap motor

The flap travel is adjusted by moving the Limit near the completion of the flap up travel may
switches, The left flap is rigged first and then the indicate an excessive outward adjustment of
right flap is synchronized with it. Rig as follows: the Sumper.

a. adjust the up limit switch so the flap will stop REMOVING AND INSTALLING THE FLAP MOTOR

approximately 3/32 inch from the forward portion of
the slot on the inboard flap track. a. Remove the cabin front seats.

b, Adjust the approach limit switches by moving them b. Remove the access cover.

in their slotted mountings until they actuate 150 -1"
-la flap travel. The down Limit switch is adjusted in c. Detach the electrical wiring that is clamped to

the same manner to actuate at 30" r 0" -2" flap travel, the RH nap shaft housing.

c. Remove the bolt attaching the right actuator to the d. Loosen the set screws in the keeper (TG-63
right flap, and after, or prior aircraft conforming to Serrfce

Bulletin 67-40) and disconnect the keepers and nap
d. Turn the jackscrew on the right actuator in or out shafts from the motor.
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e. Disconnect the motor electrical wiring (escept b. Remove the two long screws from the motor brush
the ground wire) at the quick disconnects. housing to separate the motor and gearbox.

i. Remove the four flap motor attaching bolts and c. Remove the screws which secure the cover (8) and
the ground wire secured to one of the bolts and re- gasket (7) to the gear housing.
move the flap motor.

d. X small set screw (11) must be removed to allow

p. Reinstall the nan motor by reversing the above the counter shat’t (10) to be drawn out of the gearbox,
removal procedure.

FLAP MOTOR GEARBOX OVERHAUL

(Figure ´•1-15)

a. Cut and remove aU.saiety wires.
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LFLr\P SYSTEM fFLr\P SYSTEM

[FWP SETTINGS I ~1 \-jjFWP SETTINGS

Xpproach- L3d 11

Full Down 300 r 00 -2"
3

I

i. Flap Actuator Motor

2. Flap Shaft and Housi~
3. FlapXctuator OLimit Switches

2

FWP TRANSMITTER X~ID INDICATOR

,rl\ O

B2. Indicator1. Transmitter

3. Flapi~ctuator 2

To adjust, loosen mounti~
bolts and move fore and afl,
or rotate Sli~ahtly.

FLt~P LIMIT SPT~TCHES

GY~--(i

´•u

i. Down Limit Switches

2. Up Limit Switches

3. Approach Position Switches

Fi~oure 4_,1~I Flap System
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233
22---/ti
21----/ 12 13 14 15 16 17

i. Flap ~Iotor Housing 13. Counter Shaft Fearing, ~Jeedle

2. ;\rmacure Fearing 11. Wormuldcear

3. Oil Seal Collar 1S. ThrustWasher

Oil teal Washer 16. Counter Shaft Be3rinS
3. ~rmature Shaft Washer 17. Searingc=up
i. S[o~or Housing End Plate 18. rhrustniashe~

7. Gear Housing Gasket 19. ~trorm Wheel Clear

8. Cover Plate 20. Flap Concrol Shait
19

9. Sleeve Bearing 21. Soacer 18-------~i

10. CounterShaft 82. Washer

11. SeeScrew 23. Shim ~asher

12. Washer 2a~ Retaining Pin

Fioure 4-15. FlaZ, L~lotor Gearho?r
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e. Take out the worm and gear lid), washers (12, 15), screw the flap actuator screw (9) from the piston,
bearing (16) and bearing cup (17).

d. Remove the "0’ ring (10) from the housing.
f. Remove the retaining pin (24) from the control shaft

(20) and slip the spacer (21) and washer (22) down e. Drill out the pin (11) and take the plug out of the
enough to remove the shaft, piston.

Clean all parts in (Item 15, Consumable Materials Clean all parts with (Item 15, Consumable Materials
Chart) and inspect for worn, cracked or corroded com- Chart) and inspect for cracks, corrosion, distortion
ponents. Pay particular attention to the worm and and excessive wear. Replace the "0" ring and seals.
worm wheel gear (19) and the bearings (9) in the side Coat the plug and Din with zinc chromate before assem-

of the gearbox. InsDect the brushes of the flap motor blp, Peen the oin and file it flush with the piston. Pack
for wear. The original length of the brushes is 1/2 the bearings v;ith (Item 11, Consumable Materials
inch; if the length is less than 5/16 inch they should Chart). L;ubricate the "0’ rings with (Item 7, Con-
be reDlaced. Refer to Aircraft Parts Catalog for re- sumable iMaterials Chart) before inserting the piston
placement brushes. Fill the gearbox with lubricating in the housing.
grease (Item 11, Consumable Materials Chart).

Pour (Item 7, Consumable Materials Chart) into the
hssembly is accomplished by reversing the above piston until it is about two inches from being full.
procedure. Slide a bearing on the screw. Start the screw in the

piston and slide the piston into the housing, install the

FLAP ACTUATOR OVERHAUL remaining bearing and seal. Seat these parts in the

housing with i, 000 Ibs. pressure, or

(Figure ~-16) use a suitable drift and mallet if a oress is not avail-
able. Install the spacers, shaft and snap ring, Tap the
piston plug with a rawhide mallet to seat the carts a-

a. Remove the snap ring (1) to disconnect the flex- ,oainsr: the snap ring. End play between She piston and
ible shaft (2) from the actuator. housing should be between .010 inch and .031 inch,

Run the actuator in and out several times to assure

b. Tap on the piston plug (3) to drive out the seal proper operation in its fulltravel. Excess lubricant
(5), spacers (4) and bearings (6). will be forced out of the vent hole the first time ’che

actuator is run allthe way up. Install the actuator
c. Slide the piston (7) out of the housing (8) and un- with the vent hole uD.

215

i. Snap Ring 5

2. Flexible Shaft

3. Piston Plug
4. Spacers 3
5. Seal

10
6. Bearing
7. Piston

8. Housing
9. Xctuator Screw

r0. "O’’ Ring
11. Pin

Figure 4-16. ’Flap Actuator
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K-T4 AUTOPILOT a. Xiieron Control

(Serial TG-l through TG-51)
i. Place the ailerons in the neutral position.

The primary components of the autopilot pneumatic
system are shown inEigure 4-11. Air pressure, 2, Set the aileron servo cable drun in the center of
supplied by a dry vacuum pump at the rear of the en- travel.

gine on the accessory housing, is admitted to the auto-

pilot pneumatic system through a positive shut-off 3. Rig the aileron servo cables as noted on the
valve actuated by the ON-OFF switch in the flight con- .4ileron Cable Tension Temperature Chart.
troller. h pressure control valve (upstream from the

solenoid valve) maintains a pressure of 7-8 psi in the b. Elevator Control

system with the autopilot in operation. An air Filter

protects the servos from any impurities entering the 1. Place elevator and elevator servo in the neutral
system. This filter should be inspected for dirt on the position.
autopilot side. Ifdirt is present, replace the cartridge.
Servo actuators, powered by the air pressure, move 2, Center the servo bellcrank on the cable (approxi-
the aircraft controlsurfaces. Servos can be over- mate center is reached when the bellcrank is in the
poweied without damage to the unit, The elevator trim vertical position with the ser~o).
tab actuator, also powered by air pressure, moves

the aircraft trim tab to automatically maintain pitch 3. Rig the elevator servo cables as noted on the Ele-
trim, vator Cable Tension.Temperature Chart.

~erial TG-S1 through TG-84) c. Elevator Tab Control

The primary components of the H-14 ~ulopilot ~neu- The autopilot elevator trim tab actuator is connected
matic system are shown in Figure ~-18. Air prkssure, directly to the aircraft elevator tab control system.
supplied by two engine driven dr7 air pumps located oi the eleP~ator tab system may be aceom-
at the rear of each engine on the accessory housing, plished as described in this section.
is admitted to the autopilot on-off control valves

through 3.pressure manifold. Pressure in the mani- d, Rudder Control
fold is regulated by variable pressure regulators,
located in ~e nacelle of each engine. constant i. Release the rudder pedal adjusting levers and
pressure is maintained by the re~ulators for the place all pedals in the aft position.
combined operation of the autooilot and deicer

systems. Control valves are installed between the 2. Install the offset rig pin in the holes provided in
pressure manifold and the autooilot servos. Aircraft the pilot’s rudder pedals.
with only the H-14 autopilot installation have one

control valve; aircraft with both autopilot and deicer 3, Rjb LLhe rndde~ senro cables as noted on the Rudder
installocions have two controlvalves. One valva ~vifi Cable Tension Temperature Chart.
actuate ;vhen the autoDilot is in oDer~tion. When the

autopilot and deicer systems both are in operation, 1. Remove the rig pin from the pilot’s rudder Dedals
one valve automatically closes and the other valve and place rudder pedals in their original position.
opens to restrict the higher pressure (16-19 _osig
necessary for deicer operation) to 7.3 psig required
for autopilot operation.

MAINTENANCE AND REPAIRf
h sealed filter, located in the nacelle of each engine,
protects the pressure system from impurities. This
tilter should be replaced every 500 hours (or less if Maintenance, repair, troubleshooting, and testing pro-
operating in dusty and heavy smoke conditions). The cedures are described in the BEECHCRAr"T H-14
servo actuators, powered by the air pressure, move Xdapthte Autopilot IMaintenance ~Ianual. (See Supple-
the aircraft control surfaces. The servos can be mentar7 Publications listing this manual.)
overpowered without damage to the unit. The elevator
trlin tab actuator, also powered by air pressure,
moves the aircraft trim tab to automatically maintain

pitchtrim. NOTE

RIGGING
When test air pressure is required, apply air

pressure to the inlet side of the pressure con-

NOTE trol valve.

Before the autopilot control cables can be

rigged, the respective aircraft control sys-
tem cables must be rigged as specified in this
section.
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I. Rudder Servo

2. Aileron Servo

3. Elevator Servo

4. Computer
5. Pitch Trim Actuator

6. Air Filter

7. FLight Controller

8. Positive Shut-Off S;alve

9. Operboard Vent

10. E~ine Driven Vacuum Pump
11. Solenoid Vahre

i 12. Pressure Regulator Valve

13. \’erticai Gvro

’14. Directional Gpro
15. Suction Relie: T’alve

3 5 4 2 8 6

j
12 ii /5 io

1?7 %3~’ 115

Figure 4-17. H-14 Autopilot (TE1 thro~h TG-51)
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i. Elevator Servo 8. Instrument Panel
2. Pitch Trim Actuator 9. Variable I>ressure Regulator
3. Comnuter 10. Filter
4. Aileron Servo ii. Dry Air Pump
5. Positive Shut-off Valve 12. Filter
6. Pressure Manifold 13. Rudder Servo
’i. Plight Controller 14. Adjustabie "~essure Re~ulator

1 2 3 d 3

7 3 9 10

11 12

\L

i3

i

9 io 12 11

Figure 6-18. H-ld Autopilot (TG-S2 through TG-84)
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AILERON SERVO
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SERVOPITCH H23 E20
H23E20-----~ B

EJECTOR

RUDDER SERVO
~CTUXTORI I LH23F?O IC DISTRIBUTOR

VALVE

iI31A20Ei A

AUTOPILOT VALVE( I I IAUTOPILOT VALVE 1 H38520
AUTOPILOT VALVE

WITH DEICER "ON" WITH DEIC ER ..O FF" (’NITH DEICER "ON’?

TO DETCE PRESSURE GAGE ir
H?OAION

~O ENGINE TC;MP
RESTRICTOR

TO DEICER

DISTFIIB UTOR
VXLVE

hXUTOP~LOT
PRESSURE 4I;LUIFOLD

I

iH29A20 riI39r\lT)N
jTO P~HEL VALVE

rO ENGINE

a-id AUTOPILOT WITH DEICER ITC--j2 THROUGH TC-134) COILIPUTERXUTOPILOT

hILERON j~LilVO iI29B20N --C

O ELEVATOR SEIIVO rX~TOPILOT
RELAY

O
PITCH

T RIi~I
t Y

hCTC’XTOR Y-14 AUTOPILOT WITH DEICER (TG-32 THROUGH TG-~4)RUDDER SERVO

FILTER

AUTOPILOT

"ON-OFF’’ VALVE

TO ENGINE DRIVEN PUIMP

AUTOPILOT

VALVE
AUTOPILOT

I
G932A22N

PRESSURE ~IIXNIFOLD

TO INSTR[JILIZMT PANEL
TO ENGINE DRIVEN PU1LIP

H-14 AUTOPILOT WITHOUT DEICER (TG-32 THROUGH TC-~:L) H-14 AUTOPILOT WITHOUT DEICER (TCI-32 THROUGH TG-a4)

Figure 4-19. Pneumatic Interconnect (TG-j2 through TG-84),
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AUTOPILOT POSITIVE
TO VACUUM SYSTEM SIIUTOEE VALVE

AUTOPILOT COMPUTER I
C365A22N

DEICE CONTROL
VACUUM

VALVE-18 PSI
PUMP

C535A22 C5jJA22

TO DEIC~E 1
C555B22

.093ORFIC E

PITCH TRI~VI

C
C5jJB22

AUTOPILOT DUMP VALVE

ACTUATOR

SERVO
AUTOPILOT CIRCUIT C570A22N

E LEVXTOR

L~ IDUMP VALVE FILTER

PRESSURE

REGULXTOR
IVhLVE-7 to 8 PSI( POSZTIVF: ~ILERON

SHUTOFF SERVO SC’RFXCE DEICE L.H. DEICE CONTROL VXL~SE

f
VALVE T I ‘I I I 1 I I CONTROL REWY

VENT H2X20

LEFT ENCL~E R~TDDER

SERVO H23C20 I II30A20N

FUSELAGE

1i-14 AUTOPILOT X~FD DEICER

SYSTEM

R. B. DEICE CONTROL VALVE

DEICE CIRCUIT 1~
H 29A2 O:N

H23B20
PU;MP

DUMP V~LVE(

t XCTUATORPZTCH TRI~yI

VENT

ELECTRICAL CIRCUIT FOR PNEUMATIC INTERCONNECT

ELEVATOR

SERVO Normally open Dump Valve /a\ is energized

~TER ~4 i j closed when normally closed Positive Shut-

oCf Valve is energ~ized to operate autopilot.
I pRESSURE

RECU WTOR

VALVE- to 8 PSI POSITIVE i 1 I 1

SHUTOFF SERVO

VENT /I
VALVE

LEFT ENGkUE
RUDDER

SERVO

1i-14 WITHOUT DEICE FUSE LACE
Figure 4-20. Pneumatic Interconnect (TC-1 through TG-51)
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B EECH CRA FT N EW -M ATIC AU TO PILOT a torsuing movement proportional to the voltage im-

posed upon it. This unit also supplies an output volt-

(TG-52 and after) age proportional to the turning rate that is used for

dip compensation and nose up signal during turns.

The B-5 autopilot operates on an electro-pneumatic The pitch contrql system does not use a ~ro for

concept. Electronic circuitry is used for navigational reference, but uses the airspeed, rate of airspeed
beam detection, magnetic heading direction turns. change and inertial signals to control the elevator

Pneumatic servos are used for the flight control act- through the Ditch servos. .4 altitude hold sensing
uators. The systems are completely non-tumbling, unit works in conjunction with Ditch control to sustain

Yaw, roll and turn detection is made by a tilted ~ro a given altitude.

(EVT turn coordinator electrical vacuum torquing
combination) mounted in the instrument pane!. A dam- $G-8d and after)
pened miniature aircraft serves as the instrument

indication arm. ;Iny deviation from straight night Bt this serialnumber, the B-7 replaces the B-5 auto-

causes the rate gyro to move a pressure (or vacuum) pilot. Both systems are similar, the main difference

valve which puts force into the aileron or rudder to being the pitch trim on the B-7 is electrically operated
return the aircraft to the correct course. Turns or rather than pneumaticallv actuated.

beam following is made by rotating a valve sleeve by
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VOR./ILS

AILERON SERVO

dt
HDG CAP

TURN LOCTRKr 81O
CONTROL VALVE

MAN AILERON SERVOS

COMPUTER BRITTAM B-5OFF BE3
POWER SUPPLY 1 1 T ~ALT. HOLD

MAGNETIC DETECTOR
TURN COMMAND SIGNAL

DIP COMPENSATION

RUDDER SERVOS
AIRCRAFT GYXO DETECTS

ROLL YAW
BATTERY

,Q t-+-’ i IL-RUDDER SERVO

CONTROL VALVE

AIRCRAFT;MASTER SW

PILOT DISPLAY

2 POSITION ACTOPILOT

MASTER PNEUMATIC

PITCH CONTROL

VACUUM I I AIR SPEED

ELEVATOR SERVOS

ATTITUDE HOLD

ELEVATOR SERVO

CONTROL VALVE

AIRCRAFT STATIC LINE

Fi~ure 4-21. BEECHCRAFT New-Matic B-5 Autopilot System
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Figure 4-22. BEECHCRAFT New-Matic B-7 System Block Diagram

4-29



NS HEMISPHERE SWITCH

yp,q (ORANGE) SENSOR COMPENSATION
SENSOR COMPENSATION

-7~L /-LOC GAIN
TP-3 (YELLOW)

NAV CENTERING

HDG GRADIENT VOR GAIN

(if adiusted. recheck ’tII c-,

,-I

adjustment)
C’

r ‘a

FACTORY ADJUSTS i

-~a INTERCEPT
i’-

o
a

o I

MAN CENTERING

Q OUADRATURE ADJUST

(set at 450)

Figure ´•1-23. BEECHCRAFT New-~Mar;ic B-3 and B-7 Heading Lock/Navigation
Coupler System Adjusuneni: Poinrs
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AUTOPILOT TROUBLESHOOT1NG GI11DE

MOTE

This procedure applies specifically to the BBECHCIti~FT New-iMatic autopilots. Manuals

noted in the Supplementary Publications list and the appropriate test sets as listed in

those manuals will aid further in troubleshooting procedures.

PROBABLE CAUSE REMARKS

ROLL AXIS

i. Insufficient or e?rcessive a. Leak in aircraft pressure a. Check all lines and fittings
pressure indicated on aircraft system. for breaks, looseness, kinks,

system gage. etc.

b. Regulator valve improperly b. Adjust as outlined in

adjusted. Section 11.

c. Re~ulator improperly adjusted. c. Adjust as outlined in

Section 11.

d. Faulty ipressure) pump. d. Replace pump.

e. Ambient air filter clogged. e. Clean or replace.

i. Clogged system filter. i. Check as outlined in Section

11 and replace if necessary.

2. Aircraft hunts or recovers a. Regulator valve improperly a. Adjust as outlined in

slowly from turn in one direction. ~djusred. Section 11.

b. Loose aircraft primary cables b. Check security of attacfi-

or e.ucessive friction in aileron ment, binding, etc. and

and/or rudder cables, pulleys, adjust as outlined in Section

’oellcranks or loose servo cables. 4.

c. Leak in servo or servo lines. c. Check for leaks.

d. Obstruction in servo lines, d, Check for foreign matter.

e. Faulty turn coordinator gpro. e. Replace turn coordinator.

3. Autopilot sluggish a. Low system pressure setting. a. Check system filters and

adjust as outlined in Section

II.

4. Aircraft turns continuously a. Aircraft out of trim or improperly a. Trim aircraft or check

on basic stabilization (Controller rigged. controls for proper rig as

"OFF") outlined in Section 4.

b. Loose primary cables or exces- b. Check security of attach-

sive friction in cables and system. ment, binding, etc and

Loose servo cable. adjust as outlined in Section

4.

c. Defective turn coordinator gyro. c. Replace turn coordinator

J~o

d. Leak in servo or servo line. d. Check for servo or line

leaks

5. Aircraft rate of turn too a. Improper regulator adjus~nent. a. Adjust regulator as outlined

fast or too slow. in Section Il.

b. Turn coordinator faulty. b. Replace turn coordinator.
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INDICATION PROBABLE CAUSE REiLI;WIS

6. Continuous control wheel a. Turn coordinator faulty. a. Replace turn coordinator.

oscillation in smooth air.

b. Improper gyro speed or b. Adjust system pressure as

e?rcessive pressure system. outlined in Section 11.

7. No turns or turns in one a. Faulty turn coordinator, a. Replace turn coordinator.

direction only, in response to

turn control or on all modes b. Faulty controller amplifier. b. Replace controller amplifier.
of navigation coupler
operation.

a. Aircraft rolls in a. Servos improperly phased. a. Plumb as noted on Figure
one direction only either 4-22.

left or right. b. Turn coordinator not b. (Same as ?’a")
plumbed properly.

9. Aircraft turns in the a.’Nav input signal reversed. a. Reverse connectors to VOR.

wrong direction in ’’CAP"

and ’’TRK’’ modes.

10. No aircraft resoonse a. Faulty turn coordinator gyro. a. Replace turn coordinaror.

from navigation coupler in any

mode, ground check shows b. Obstruction in pressure lines. b. Check for foreign matter.

electrical.

11. Aircraft fails to turn a. Faulty magnetic heading a. Replace magnetic heading
to and hold magnetic headings. sensor, sensor.

b. Faulty heading selector b. ReDlace heading selector

resolver. resolver.

c. Faulty controller/amplifier, c. Replace controller/amplifier

12. Magnetic headings con- a. Heading sensor misaligned in a. Check for proper installation.

sistently high or low. aircraft.

b. Heading azimuth dial shifted b. Tighten screw and recalibrate.

on shaft.

c. Improper adjustment of c. Calibrate for the magnetic
conrroller/ampiir~ier. cardinal points.

13. Cardinal headings inaccurate. a. Controller/amplifier im- a. Calibrate for the magnetic
properly adjusted, cardinal points.

b. Leak in servo system. b. Check for leaks.

c. Low primary pressure. c. ~djust system as outlined

in Section 11.

14. Cardinal headings accurate a. Faulty heading sensor. a. Replace the heading sensor.

but intermediate headings
inaccurate, b. Faulty controller/amplifier b. Replace controller/amplifier

15. Insufficient or no control a. Faulty controller/amplifier a. Replace controller/amplifier
in "CXP" and "TRK’’ modes.

b. Faulty omni converter. b. Replace omni converter.

c. Insufficient signal from omni. c. Repair or replace omni

indicator.

d."NAV SENS" improperly d. Readjust.
adjusted.
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INDICXTION PROBABLE CXUSE

16. Localizer approach is a. Loc gain is set high or low. a. Adjust localizer gain.
either sluggish or too sensitive.

17. No electrical output left a. No Ai input or improperly a. Check ~t´• and ground.
or right on controller/ grounded.
amplifier test jacks.

b. Defective controlier/ b. Replace controller/
amplifier or power supply. amplifieror power supply.

18. Output only one way on a. Defective controller/ a. Replace controller/
controller/amplifier test jacks. amplifier. amplifier.

19. No output on HDG mode a. Defective controller/ a. Check controller/
on controller/amplifier amplifier, or harness, or amplifier; or replacetest jacks, hea;fing sensor. heading sensor.

20. Heading output on two a. Defective sensor: or a. Replace heading sensor,
reciprocal headings, but harness; or faulty controller/ or check harness. Replace
not on the other two, amplifier. controller/~amplifief.

21. ’’0" output when in a. Defective nav switchin~ a. Check nav input leads.
CAP, TRK, OR XPP mode, console; or no nav inior;na- Replace controller/amplifier.
with nav signal. tion; or defective

controller/amplifier.

22. Output voltage in CAP a. Wrong nav input signals. a. Check wiring.
mode decays to "0" voltage.

b. Defective switching console b. Repair or replace console.
(if installed).

c. Dirty input signal ~C c. Check indicators.
volts).

23. Voltage output in M,L~N, a. Polarization pins reversed a. Reverse pins. (See Figure
CXP, TRK, and XPP mode, but on heading sensor plug. LL-22.)
none in HDG mode.

24. Nav indicator needle a. One of the components is a. Check for shorts.
deflects left or right shorted to ground.
when controller/amplifier or

radio is turned on.

25. Low or high intercept a. Incorrect setting on a. Adjust intercept angle.
angle. controller/amplifier.

b. Low or high voltage output b. Check nav indicators
on nav indicators. to manuI^aciurer’s specs.

PITCH luaS

i. Pitch channel will a. Defective pitch/altitude a. Check on Test Set
not center up electrically sensor or amplifier. TS-108 or replace one

at a time.

2. Altitude channel will a. Defective pitch/altitude a. Check on Test Set TS-108
not center up electrically. sensor or amplifier. of replace one at a time.

3. Altitude hold solenoid a. Pressure switch on servo a. Check for faulty switch and
valve will not actuate. control valve out or" circuit. replace ir’necessary.

b. Defective solenoid valve. b. Replace solenoid valve.

c. Defective altitude switch c. Check continuity (see
on controller/ampli~ier. Figure 6-22.)



INDICXTION PROBABLE CAUSE RE~WRKS

´•I. Servo control valve a. Improper pressure a. Adjust as outlined in

will not center. adjustment. Section 11.

b. Sticky valve. b. Replace valve.

5. Output is a. Pitch/altitude amolifier See Figure 4-22

inadequate. sensor or harness shorted run continuity check and

or improperly wired. check for shorts.

6. Pressure switch will not a. Defective pressure switch a. Replace pressure switch.

make contact when pressure or not set at proper

is on. pressure.

7. Out~ut voltage one way a. Servo control valve shorted a. Replace valve.

only on pitch and altitude to ground.
channels.

8. System will not maintain a. Servo controlvalve not a. Disconnect electrical power.

trimmed configuration even pneumatically centered. Center valve pneumatically

though centered electricsllv. by use of differential gage
to 0.a in Hg.

b. Leak in servos or improperly b. Check for leaks and rig.

rigged.

c. Leak in Ditch/altitude c. Replace sensor.

sensor.

9. System will not respond to a. Primary pressure not a. Adjust as outlined in

airspeed changes. set properly. Section 11.

b. Pitot pressure inadequate. b. Check pitot plumbing.

c. Decay rate improperly c. Adjust as required.
adjusted.

10. System will not respond a. Defective pitch/altitude a. Replace pitch/altitude
to up-command adjustment. amplifier. amplifier.

b. No EVT potentiometer output. b. Replace turn coordinator.

11. System will not respond a. Pitch/altitude amoliiier a. Adjust as required.

to altitude gain adjustment. limiter improperly set.

12. Aircraft has long term a. Decay rate improperly a. Adjust as required.

oscillation about pitch avis adjusted.
with altitude hold OFF.

b. Pitch altitude gain improperly b. Adjust as required.
adjusted.

c. Friction in elevator or servo c. Check for friction and

system. correct.

13. Aircraft has short term a. Decap rate too tight. a. Adjust as required.

oscillation about pitch axis.

b. Pitch gain too high. b. Adjust as required.

c. Primary pressure c. Readjust as outlined in

too high. Section 11.

14. Aircraft oscillates with a. ~titude gain too high. a. Adjust as required.

altitude hold ON.
b. Decay rate improperly b. Adjust as required.

adjusted.
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INDICATTON P RO BAB L E C AC’S E: RE MARKS

15 Ai re raft doe s not return a. Altitude hold solenoid a. Replace sole no id.

to altitude when displaced. inoperative.

b. Leak in altitude syste m b. Che ck fo r leak s

c Altitude lim ite r im p rope rly c Adjust as recluired.

adjusted.

16 Ai re raft de s c ends o r a. Se rvo contro 1 valv e not a. Apply po s itiv e 6 O volts

as ce nd s continually whe n phased co rr ectly (m as) to blue lead and

sy ste m engaged. ve rify no se up re spon se
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BRAKE SYSTEM e. Test the parking brake adjustment by pulling the

(Figure 5-1) parking brake handle out and operating t~e brake

pedals
The fluid reservoir, accessible throu,ah the forward

baggage compartment, should be filled to within 1 1/2 f. If the brake pedals are not solid, ~Place the park-
inches of the top and a visible fluid level maintained ing brake control in the OFF position and recheck the
on the dip stick at all times by adding hydraulic fluid rigging.
(Item 13, Consumable Illaterials Chart).

g. Inspect the parking brake valve for hydraulic
In service, the brake discs will lose their green iluid loss.

(prime) color and become bright, then will assume a

light straw color as the result of heat. These changes ADJUSTING THE LINKAGE ON BRAKE MASTER
in color are normal and need not be a cause for con- CYLINDER
cern. .4 glazed appearance of the brake linirg~s also
is normal; the glaze actually improves the efiective-
ness of the brakes. The proper linkage arrangement will adjust the brake

pedals to a straight up-right position. This is con-

sidered the best adjustment since it will orevent the
BRAKE WEAR LIMITS pedals from hitting the firewall in their e:utreme for-

ward position. Linkage adjustment is obtained by re-

moving the clevis from the rudder pedal and rurni~-
The brake linings should be reolaced before the metal the clevis on or off the piston rod as required. ;\fter
back elate is elcoosed throughthe abrasive surface, both pistons are adjusted to the same lerqa~h, tighten
This can be checked visually without disassembiing the jam nuts.
the brake. The minimum allowable thickness for the
abrasive surface is .010 inch. The brake disc should
be replaced when its thickness measures .325 inch.

BLEEDING THE BRAKE SYSTEM

PARKING BRAKE ADJUSTMENT

ITG-1 through TG-76)
Use only hydraulic fluid (Item 13, Consumable Ma-
terials Cha-rc) in the brake lines and insure that no

dirt or foreign matter is allowed to get in the brake

system. Dirt can get under seals and cause leaks orPut the parking brake control in the off position and
clog the compensating valve and cause the brakes tocheck the ´•sarking brake valve to make sure it is in lock.

the off position. Loosen ~he locknut and setscrew and
take up the slack in the actuator wire. Tighten the Use either gravity flow or pressure bleeding to bleed
setscrew and lock nut down on the brake acruator wire. brakes. Using either method, the parking brake leverXiter the proper adjustment of the acmator wire is and toe brake pedals must both be fully released to
assured, bend the wire directlv behind the par~ing open the compensating port in the brake master cyl-brake valve control arm at a 9bo angle to prevent a inders.
loss of adjustment. Pull the brake control to ihe "ON"

position and pump the brakes to see if the pedals are

solid, if the brake pedals are not solid out the brakes
in the "OFF" position and recheck the rip.~ing. Inspect

GR~VITP BLEEDING

the parking brake valve to determine if it is leaking
and causing hydraulic fluid loss. The reservoir must be kept full during bleeding. The

brake pedals should be operated slowly and smoothly

(TG-77 and after)
to eliminate trapped air in the master cylinders.
~hen no more air bubbles aDDear in the fluid drained
from the bleeder plug, close the bleeder valve.

a. Place the parking brake control in the OFF (valve
OPEN) position.

b. Remove the floorboards forward of the pilots seats. T~ESSURE BLEEDING

c. Loosen the set screw in the cable attach fitting
(Figure 5-2)

and adjust the cable housing through the mounting
block to obtain 1 1/2 inch travel between the cable Connect the hoses from a pressure pot to the bleeder
housing and the cable attach fitting. The 1 1~2 inch fitting on the brake and bleed the system from the
clearance should be made with the parking brake valve wheel cylinder up. Disconnect the fluid supply line
lever in the OPEN position. at the reservoir, attach a hose to it and put the other

end of the hose in a large, clean container. Using
d. Tighten the mounting block, insertthe cable in not more than 30 pounds pressure, bleed the system

the cable attach fitting, tighten and safety wire the set until all air bubbles are gone from the draining fluid.
screw in the attach fitting. Pumping the brake pedals is not necessary.
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Fi~ure 6-I. Brake System
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B LE EDMC DUA L BRAKE SYSTEM ~i fte r the pilot’ s and c o p ilotl s b rake s have be e n bled,
close the bleeder valve and repeat for the other svheel.

In ai rplane s hav ing the optional dual b rake sys te m,
the c o-pilot’ s b rake sy ste m is bled by c i os ing- the

valve on the p re s s u re pot and pu m ping t he c o -pilot’ s

b rake pedal to c hange the s hu tt ie valve position. This R E M O V I N G T H E W H E EL A N D B R A K E A S S E M B L Y

c aus e s hyd rau iic flu id to be route d through the c o

pilot’ s sys tem and this sy stem should i,e bled as was

the pilot’ s syste m a. P lac e the ai rplane on a :ac k.
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BRI~KE RESERVOIR

PARI(ING BRAKE VALVE

lij
SOURCE OF COMPRESSED XIR

Fi~ure 3-2. Pressure Bleeding Brake System

b. Remove the four bolts which attach the back brake damaged grease seals, and be sure grease seal re-

plate and inner lining.s to the cylinders, then,-emove tainin~ rings are in place before reinstalling the

the back plate assembly, wheel.

c. Disconnect the brake hydraulic line, and remove b. Slide the wheel on the ~tule; and install the bear-

the cylinder assembly by sliding the two guide pins ings, spacers, and wheel retaining nut.

out of the torque plate.
c. Install the brake cylinder assembly by inserting

d. Remove the cotter pin, wheel retaining nut, the two guide pins into the torque plate.

spacers, and bearing. Slide the wheel off the axle.

e. The brake dise assembly can be removed, if NOTE

desired, by removing the six bolts which join the

wheel halves. If the torque plate has been removed, it should

be reinstalled so that the guide pin holes are

positioned aft, and are centered above and

NOTE below the horizontal centerline of the axle.

The brake linings and cylinder assembly can

be removed without removing the wheel; by d. Install the back plate (inner lining) assembly,

utilizing steps a, b, and c. and tighten the four attaching bolts.

e. Connect the brake hydraulic line.

INSTALLING THE WHEEL AND BRAKE ASSEMBLY f. Torque the axle nut to 15 20 foot pounds while

rotating the wheel to seat the bearings. Back off the

nut and re-tighten with fingers to remove end play.

Using a wrench, tighten the nut to the next available

keying position and install a cotter pin.
a. Clean and repack the wheel bearings (Item 15 and

9 in Consumable Materials Chart). Replace any g. Install a new wheel retaining nut and cotter pin.
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h, Bleed the brake system. BRAKE MASTER CYLINDER OVERHAUL

(Figure 5-3)

REMOVING AND INSTALLING THE BRAKE

MASTER CYLINDERS a. Re m ove the snap ring (1) and pu 11 the as se m b led

piston out of the brake cylinder (2).

a, C lo se parking brake valve by pulling parking b. Re move the clevis (3) from the piston (14), also

b rake handle. the c hec k nut 4) this will f ree the was he r 5) piston
guide bushing (6), retainer ’’0’’T?1B (7) and the rear

b. Unsnap the floo r mat and re move the floor board
section be lo w the brake pedals.

c. Re move the cotte r pin (9) from the c ollar (10)
c Dise onnec t the two brake hydraulic lines at e ac h and pul 1 the collar from the piston.

m as te r cy linde r and mark the lines to assure c o r

rect reinstallation.
d. Re m ove the c otte r pin (11) from the p lunge r end

d. Re move the mas te r c ylinde r attaching bolts and Of the piston and al I ow the ilow !oc.4 piston j12) to

nuts and re move the mas te r cv!inde rs c ome free The return s p ring 13) ~c;ill fall free of

the cylinde r with the piston re m oved.

e. If new master cylinders are to be installed, note

the positions of the maste r c y linde r -deg ree elbow C le an all parts inith s o ive nt (Ite m 1 5, C onsumable
fittings. Mate rials Chart). Checl< all parts for cr ac.Ls, cor-

r os ion, distortion and ´•Ne ar Re u lac e all was he r s

f. Re ins tall the maste r cylinde rs by reve rsin~ the and s eals at re as se m b iy Re as se m b le the c y linde r

re moval D roc e du re in re ve r s e of the above p roc e dur e Lub r icate riii

parts :vith Hydrauiic i:u id i!te m 1 3 L~ o ns u m ab ie
Re p le nis h and bleed the b rake hyd rau iic syste m ~vlate ria is Chart) n r io r to as s e m u ly

16 14 12

i ip A7? :j~ J)Y i
4 5 6

I 1’1

3 1 15 8

i. Snap Ring 9. Cotter Pin
2. Cylinder 10. Collar
3. Clevis 11. Cotter Pin
4. C heck Nut 12. Flow Lock P iston
5. Washer 13. Return Spring
6. Piston Guide Bushing 14. Piston
7. Retainer ’O’’ Ring 15. "0" Ring
8. Rear Seat Washer 16. Valve Spring

Figure 5-3. Brake Master Cylinder
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PARKING BRAKE VALVE OVERHAUL
ITG-1 throughTCr-76)
(Figure 5-4)

~I S

a. Remove the valve seat (1) ~rom the parking bra~e
valve assembly.

b. Remove the eibow (2) Irom the valve seat, t il;l
c. Remove the spring(3), washer(4) and the ball 2

(5) from the valve seat.

d. 10
CI!

Remove the lock washer (9) from the pin through
6

1
the brake valve handle, remove the spacers (7) on
the arm and push the plunger (6) through the housingand out through the valve seat bore, i

e. Remove the old "O" ring from the inside of the
brake housing.

i. ValveSeat 6. Plunger
f. Clean all parts in solvent and air dry all pans.

2. Elbow 7. Spacers
3. Spring 8. ~ozzle

g. Place a new "0" ri~ inside the bralce housinp.
4. Washer g. LockWashers
5. Ball 10. "0" Ring

h. Check the valve seat for wear and distortion. Lr’
necessary replace the valve seat. Figure 5-4. Parking Brake Valve

i. Reassemble the valve in reverse or’ the above
procedure.

(TG-77 and after)Check the parking brake valve for leaks by placi~o (Figure 5-4,4)1300 Ibs. pressure in the valve through ~he elbow (2).
Remove the pressure and place it in She nozzle (8). a. Disconnect and remove the fitting (13). O-ringThe valve should ooen;Kith application of a Ibs. (7), steel ball (6), O-ring(8), seal(2)pressure or less. if this is not the case the valve is and pin (3) from each of the t~o fittings on top of thenot serviceable.

valve body.

i. Soring 7. "O"Ring
2. Seal 8. "O"Ring
3. Pin 9. "O"Ring
1. Cam Lever 10- Snap Ring

6. SteelBall 13. Fitting

Xssembly 11. RollPin
Valve Body 12. Washer

3L 6

t 3

"1:.13 j
I

S

Figure 5-4A. Parking Brake Valve
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b. Disconnect and remove the snap-ring (10) from When the landing gear position switch is in the ~P
the end of the cam lever assembly position and an airspeed of TO mph has been attain-

ed, the pressure switch in the gear-up circuit closes
c. Remove the cam lever assembly (4) by grasping and actuates a relay mounted on the front spar, thusthe lever and rotating the cam lever assembly completing the circuit and retracting the landing gear.counterciockwise while pulling outward to prevent X diode locks the relay in the closed position until the

scoring of the cam lever assembly sul-I~ace. retraction cycle is completed. For the preceding to

occur, however, the microswitch adjacent to thed. Priorto assembly, inspect the cam lever as- throttie´• position switch must also be in the open posi-sembly surface as well as all other moving parts for tion. This microswitch is actuated by the throttle
signs of excessive wear and replace the components control when the throttles are advanEed sufficientlvif necessary. for the manifold pressure gage to register approx

imately 19 inches iig. Conversely if the throttles
e. Lubricate all parts with hydraulic fluid (Item 13, are retarded’oeyond the position corresponding toConsumable Materials Chart) and replace O-rings approximately i? inches Hg of manifold pressure,i7, 8, and 9) and seal (2) before reassembly. the microswitch will close. If at the same time the

microswitch closes the airsoeed has dropped belowf. Xssembly may be accomplished by reversing 120 mph, the resultant pressure differential betweenthe above procedure. the pitoc and static systems will actuate the pressure
switch in the gear-down circuit. With both the micro-
switch and pressure switch closed, the current flow1ANDING GEAR SYSTEM through the solenoid will cause the landing gear posi-

(Figure 3-5) tion switch to drop into the DOWiu‘ position, thus
completing the gear-down circuit.

IANDING GEAR SAFETY SYSTEM (OPTIONAL) If the landinggear position switch is placed in the WD
oosition:vhile the landii~a gear safetysystem is in the
bN position, the landing gears will retract when theThe ootional landing gear safety system functions
following conditions are mutually fulfilled.

through the action of a solenoid in the landing gear

nosition switch in with a three-position a. The airplane must have attained an airspeed of
;aiety system jwitch, a relay and diode mounted on at least TO mph.
the front spar, two pressure switches mounted on the
inboard side of the left main landing´•,aear wheel t.ve!!, b. The throttle setting musthave been advanced
and 3 microswitch located adjacent to the e.uiscinn sufficiently to have produced a manifold pressure of
throttle position warning switch. approximately 19 inches Bg.

Sach pressure switch is connected into the pitot and
static jvstem. The pressure switch in the gear-uo By the same token, the landing gear automatically
circuit Is actuatedby the pressure differential that extends under the following conditions:
exists between the pitot and static systems and will
close increasing pressure at approximately 70 a. The airspeed must have dropped below 120 mph.
moh. The pressure switch in the gear-down circuit
w;LI close ~cith decreasing gressure at 120 mph. b. The throttle setting must have been retarded
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e nough lo r manifold p re s su re to have dr opped be lo w c Adjust the mic ros witch unt ii the cam clicE;s the

3pp rosi m ate ly 17 i ne he s Hg s wite h c losed with the thr ott le in the pos ition indic

a~ed in the prece ding step.

The safe ty sys tem switch is a three position switch?
with normally ON or OFF positions. The switch also

c o nt a ins a mo me ntary o r te st pos ition fo r c he c king
t hat the sy s te m is function;n:P p r o pe r !y When re ie as PRE SS URE S WITC H eDJ US TME NT

ed from the te st position, the s wit c h re tu rn s to the

ON position.

The p re s su re s w itc he s are preset and will not nor

mally reyuire adjustment. Bec aus e of the built -in

t o ie r ane e (,I the s e s witche s, the y s hou id not be tam
S YS T E M 51 A INT E NX NC E X ND A DJ UST ?IIE NT

pe re d with un le s s ihe s wite h in yue st ion i‘ai is to act-

uate at an airspeed within 2 mph above or below the

s e tt ing rec ommended t‘or it. E ve n the n the syste m

plumbing and eiectricai wiring should be chec ked to
No m ainte nan c e is recjuired for the landing e a r

asce rtain that the source of trouble is not something
s ai e ty 3 y s te m othe r r h an re;,iac ing de fe c t ive units

othe r than imp rope r adjustment oi the pres sure
o r c hecking the e !ec t r ic al i.vi ring for c ondit ion, sec

s wite he s.
u rity of attac hm e nt, and t ightne s s of e iectricai c ?n-

nections The s wire he s are p re se t nnd adjus tme nt
a. Plac e the ai re raft on jac ks

;.v i i I not no rmallY !,e r e clu i re ci ho we v e r
1

s h ou id t he

jy s re m i a i I t o ~U ne r io n pr o pe r Iv, the f ol lo LV ing C hec kj
i,. With the master switch ON, ~he landing gear cir-

and adjustments maybe ?ccompiis ned
c uit i re aiie r ON. and tile landing g ear wa m ing c i re uit

O F F advane e the throttle to its maximum position.

C HE C K O F i YS TE ~SrITFI j,-1F E TY SWITC ’rI IN c. Place ~he landing i~ear sale~y position switch in

TEST POSITION
the ON position.

d. Place the landing gear pos ition switch in the UP

position.

a. Place the thrort le in the closed or retarded posi-
e. Clamp ajer, tion of soft rubber tubing over the

tion.
pitot he ad inle~, makin~ c e rrain that the c o nne c tion is

airtight
i,. Plac e the i,arte ry nl~jte r´• s witch ON. Tile landing

e ar c i re u it nlay i:e eithe r IN i, r´• OU T.
C rimp the e nd oi ´•he tubing and r o ii it up unt iii.

the ai r s peei indic at o r reqiste rs YO m ph. The landing
c P !ac e the landiny ge a r s ale tp s y s ts m s ~V ite h in

g e 3 r :M i i s iart retractirb~ imme diate ly if the p re s s u re

the m ome nrn ry t‘uli up ITES T) position. Noise o r
j wite h is prope rly adjusted.

nlove me nr c,t’ t he s lu no id i n the lanaln:r ~e ar pos it:on

switch indicates that the autc,matic landing ~enr e~-

te ns ion I):t rt o I the sp s re m is func~ioniny y r o pe rly

The on-oil s h ret~il.ns normairy to the ON posi-

r~on unie s s the p iiot i nte nt ional ly piac e s the s wite h in To avoid ruptur ing the diaphrag m of the air-

the O F F pos ition pe e d ind ic at o r, the rub be r tu bing must be

r o i le d S LOWLY

g If the ianding ge ar failed to retract in the pre

?IIIC R OSWIT C !I AD.T CS T~yI E NT c ediny ste p, tu rn the m as te r swite h O FF and adjust
the p re s su re s witch (outboard s witc h of the two in

stalled in the left main wheel well) as follows

The micros´•nitch cannot be accurltelv adjusted on the i. Secure ~ne rolled up tub ing so that it will

g r (,u nd. Be fo r e the m ic r o s w ite h i y ajjusted, it mus~ h o id the ai r s De ed indicat o r reading at 70 mph,

i,e asce rtained that the th rottie warning ho r n s wite h

is pr ot3erly set. T lie micr(, switc. h may then be adjust- 2 C onne c t a c ont inuity teste r ac ross the c on

ed 35 follows tacts of the pres sure s wi te h, the n turn the adjust

ment 3 C re ~R until the s witeh c lose s at 70 mph on the

a. With the airplane in E i ig ht m a r.4 the t h r o tt le c on- a i r s pee d indic at o r

trol at the contrl,l console when the manifold pres-

s u re gage registe rs approximate Ly 17 i ne he s Hg. h. Tu rn the maste r s witch ON and roil up the ru b

be r tubing unti 1 the airspeed indic ato r regis te r s 13 O

i,. With the airplane on the ground, move the throttle mph (to al low the switch to reset), then secure the

until the mark on the c ont ro i is aligned with the c on- tubing- s o that the airs peed indic ato r will ho id that

trol console as accolnpiis hed in step a. re ading.



i. Retard the throttle, d. Screw stop bolts in (V-brace assembly, main
gear) undl approximately four or iive threads are

j´• Slowly bleed off pressure until the airspeed in- showi~a.
dicator registers 120 mph. The landing gear will

perly adjusted.e;ut$nd immediately if the pressure switch is pro-

k. Should the landing gear fail to extend, turn the
When running the gear electrically before the
switches are reset or for the first time aftermaster switch OFF and adjust the pressure switch

(inboard switch of the two installed in the left main
resetting the switches, run it with extreme

wheel well) as follows:
caution to make sure the switches open the
electrical circuits before the sector gear hits

I. Secure the rolled tubing so that it will hold
the internal stops in the gear box. The sector

the airspeed indicator reading at 120 mph,
gear should not be touching the stop when the
motor stops coasting. Serious damage may

2. Connect a continuity tester across the con-
result if the internal stops are hit by the

Facts of the pressure switch, then turn the adjust-
sector gear.

ment screw until the switch closes at the 120 mph
reading on the airspeed indicator.

e. Run the gear about 2/3 up, then stop and inch

thegear the remaining distance to the limit switch byi. Turn the master switch ON and check the landing intermittent operation or’ the circuit breaker. Check
sysrem thra~h the complete cycle of the hand crank for 1/8 to l/d_ turn between retracted

position and the internalstop. If this clearance is
nor: obtained adjust the landing gear up limit switch.
The limit switches are located adjacent to the land-

RIGGING THE LANDING GEAR
ing gear actuator assembly under the pilot’s seat.
To adjust the up Limit switch, lower the landing gear
1j8 to 1;’4 turn of the emergency handcrank and ad-
just the switch by turning the screw in the actuator

Whenever the landing gear mechanism or doors are so that it just breaks the circuit.
removed or disconnected, retract the gear and check
:he rigging. The following procedure for rigging the f. Extend gear and check hand crank. There should
landing gear was written on the assumption that the be 1/8 to 1/4 turn betnteen the extended position and
entire landing gear is our of rig, the internal stop. The down limit ;witchadjustment

is accomplished by bending the switch actuator arm
tab so that it just breaks She circuit.

NOTE

g. Extend and retract the gear two or three times
Over-tightening the nut on the bolt that con- to assure that the switches are correctly set. Check
nec:s the retract rod to the shock strut can the hand crank each time to insure proper adjust-
bind the strut or distort the drilled shank of ment.
the bolt. Torque the nut only to 25 to 75

inch-pounds, h. ~djust the main retract rod (either right or left)
to maintain 1/16 inch minimum clearance between

~11 landing gear operations, tests and adjustments the joint (knee) of the V-brace and lift leg and the top
are to be made with a mauimum of 28.25 volts. wing skin with the landing gear fully retracted. The

main,oear should retract only far enough to clear the
a. Lengthen the main and nose gear retract rods inboard door in addition to maintaining the minimum

sufficiently to eliminate the danger of the main gear of 1/16 inch clearance. To decrease the clearance
V-brace damaging the skin when the gear is retract- between the knee and the top wi~ skin, shorten the
ed. Disconnect the uplock cables at the brackets, retract rod.

leaving the springs attached. if ~e springs are dis-
connected, the uplock arm may damage the upper i. When the proper setting is obtained, leave the
wing skin when the gear is retracted. Place the uD- gears in the retracted position and screw the stoplock block in the lower position. bolt down against the main strut. To assure a firm

seating, insert a .003 feeler gage under the bolt head
b. Disconnect the nose wheel door linkage at the dnd adjust the bolt until a firm, steady effort is re-

attaching point on the door and remove the links by quired to pull the feeler gage out. With the feeler
unscrewing at the upper ball joint. gage removed, screw the bolt down an additional 3/4

turn. Tighten locknut securely.
c. Remove the bolts attaching the main gear out-

board door Links to the main strut. Remove the in- j. Check the uDlock roller for free movement and a
board door actuator rod by unscrewing from the in- maximum clearance of .010-. 020 inch between the B
board rod ends and removing the bolt in the door roller and up-lock block. If this clearance is not cor-
bracket, rect, the up-lock must be adjusted. To adjust, loosen
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the block retaining bolts and adjust the clearance p. Connect the main gear inboard door linkage. re-

between the roller and the up-lock block. The up- tract the gear slowly and check for clearance between

lock bracket and the block are serrated and the door linkage and rooc rib. Run gear to 3/a down

serration must be inrerloclred with each other. position and adjust to maintain 1~ inch minimum

clearance between gear and inboard door with the

k. E.ucend gears and attach the up-lock cable to slack removed from the door linkage. With the gear

bracket. retracted, rig the inboard door linkage so that a force

of 24 29 pounds is reauired to deflect:he forward

outboard corner of the door 1/8 inch. The doors are

adjusted by disconnecting the linkage rods at the

i. Retract the gears intermittently as in steD e clevis fitting and screwing the rods in or out to vary

above and observe the locking action of the up-lock their lerg~th.
bracket. If it starts to lock too soon it is an indi-

cation that the up-lock cable is too tight. The cable

should 5e adjusted for a tension of 52-1/2 10 O

pounds. The tension is adjusted at the outboard end Install the main landing gear door push rod

of the cable. If sufficient adjustment is not obtain- attaching bolt in the door linkage bracket with

able at the cable eye, additional adjustment may be the head to the rear. If installed wrong, the

made at No. 3 wing rib by moving the cable housing bolt may catch on the fusel~oe skin and root

inboard or outboard. rib or’ the wing, causing damage to the Iand-

ing gear retract mechanism or preventing the

m. E~ctend the gear and check the force required to gear from retracting.
deflect the knee joint. With the gears in down posi-

cion, it should take ?5 to 65 pounds of force to de- a. Connect the nose door linkage and rig nose door.

tlect the MXIN GEhR knee joint. To increase tens- Check closely to see that the right hand ait hinge

ion, add 100951S 063 XP washers between the clears the tire. Xdjust the nose gear doors by vary-

spring and rod end. mauimum of five washers ing the lerqcrth of the push-pull linkage rods in the

maybe added. If more tension is needed, replace nose wheel well. With the gear retracted a slight
che spring. Eension from the actuator rods will keep the doors

from vibrating.
NOTE

r. With the gears down, check the adjustment of the

If unable to obtain adequate spring tension, safety jaritch. Refer to the landing gear safety switch

check for worn bushings in the retract in iiau~e 5-3, while adjusting the switch.

Wear in the bushings has the effect of

ening the entire linkage, causing the rod end i. Remove the safety switch actuator rod (1) from

spring to compress and stack, leaving nothing the upper torque ~ee, then remove the retaining nut

for spring adjustments. Near’oushi~os will iS) and switch arm i3) from the switch shar‘t.

shorten the linkage, again permitting adjust-
ment of the spring.

NOTE

n. With the gears e?ctended in the full down position
and che wheel clearing the t?oor, adjust the NOSE To prevent damage to the switch during arm

GEXR tension at the ait retract rod (shorten or removal, apply ressure similar 50 the manner

lengthen) to obtain deflection force of 35 pounds or in ~vhicha gear puller is used.

higher (providing the retract spring does not stack

at any point during the full travel of the nose gear)
at the union of the "V" brace assembly and the drag 2. Deflate the LH main gear shock strut and jack

leg assembly. The deflection force should be applied the landing gear so the shock strut is compressed to

at the pivot point or’ this union in a plane perpendicular .30 .12 inch from the fully e~utended position.
to the cencer line bet~veen these assemblies. To obtain

the above requirements, additional 100951DD 064 S~vl 3. Pull the landing gear circuit breakers and use

washers may be required at the for.vard end of the the hand crank to manually run the gear up enough to

retract rod spring. With nose wheel fully re- open the inboard main gear doors. DO ZTOT I;SE

tracted, a force of -10 to 15 pounds aDolied at the II.t\lD CR~NK TO FULLY X

center line of the a?tle downward, shall be required GEXR ~S THIS ~IAY THE XCTliXTOR.

to pull the gear away from the up stop.

o. Unscrew main gear outboard door attaching Link NOTE

to assure~the door is not damaged when retracted.

Connect outboard door linkage and retract gear Numbers in parentheses correspond to item

slowly, checking to see that clearance is maintained numbers in fi~re 5-5 detail G.

between the door and gear. Xfter checking to see

that the door is not too tight, run the gear down and

adjust linkage as required, continue this procedure Connect the leads from a test light or ohmmeter

until a snug, firm fit is obtained when the door is to wires number 1-7,0 and 3-20 (about 10 inches up

completely closed. from the safety switch.

Issued: February, 1971
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NOTE continue to indicate an open circuit as the shock strut
is compressed to the fully compressed position.Position the leads from the test light or ohmmer;er

so they will not interfere with the inboard g"ar c. As the shock strut is extended from the fullydoors when the gear is extended to the full down compressed position, the test light or ohmmeter
position. should continue to indicate an open circuit until the

shock strut reaches a position .50 12 inch from
the fully extended position. At this point the test5. With the landing gear circuit bre~t4ers still light or ohmmeter should indicate continuity betweenpulled, use the hand crank to manually run the land- wires number 1-20 and 3-20 and continue to indicateing gear to the full down positioh continuity up to and including the fully extended
position.

NOTE

NOTE
The safety switch is mounted on a clamp assembly
that is attached to the shock strut;. Determine The point at which the switch is actuatedthe clamp assembly is tight on the shock str~t during compression and extension of She shockbefore adjusting the safety switch

strut differs because of tolerances in the switch

6. Rotate the switch shaft in a clockwise direction
and it’s attendant linkage on the landing gear.

until continuity is indicated between wires number
1-20 and 3-20.

14. With the landing,oear circuit breakers still

pulled, use the hand crank to manually run the landing
gear up enough to open the inboard main gear doors.7. Remove the safety wire from the locking screw DO ~dT CISE CRehTK TO FULLY RETRACT X

on the switch arm (3) and back-off the loc.Li~ GEXR XS THIS MAY DAILli~GE THE
screw

8. Install the switch arm (3) on the switch shaft in 15. Disconnect the leads from the test light ora position perpendicular to the landing gear shock ohmmeter.
strut. Do not tighten the retaining nut (2) until the

adjustments in step Ilare completed. 16. Close the inboard landing gear doors.

9. Xdjusr the actuating rod end (6) to nLjo~ Irith 17. Remove the aircraft from the jacks and;he mounting hole in the upper torque knee. Ins~all inr‘la~e the LH main gear shock strut as described inthe actuating rod on the toraue la~ee. LL\iDDiG GEXR

NOTE

The switch shaft should remain as adjusted i?
MAIN GEAR REMOVAL AND INSTALLATION

step "6" while accomplishing step "3’ and "9".

10. Lower the shock strut to the fullv lutendeci When removing the landing gear, take care to pre-position, then jack:he landing gear so the shoc.l serve the original adjustments at the rod end fittinosstrut is compressed to .87,.12 inch. to facilitate reassembly.

1!. Use the adjusting screw (5) to adjust the swi~c‘n a. With the aircraft on a jack, retract the gearshaft in a countercloch7vise direction until an oDen until the inboard landi~a,aear door is in the fullycircuit is indicated between wires number 1-26 and open position.
3-20.

b. Disconnect the outboard landing´•,aear door from12. Tighten and safety wire the locking screw the landing gear strut.
Tighten the retaining nut (2). Do not exceed a torque
of j inch-pounds on the retaining nut (2). c. Disconnect the inboard landing gear door act-

uating rod at the forward door hinge.13. Lower the shock strut to the fully extended
and recheck the safety switch rigging as d. Unsnap the canvas cover and disconnect the up-

lock assembly from the strut.

a. With the gear fully extended, the test light or e. ODen brake cylinder bleed ports and pump allohmmeter shouid indicate continuity between wires fluid from the system.
.number 1-20 and 3-20.

f. Disconnect the hydraulic line where the flexibleb. i\s the shocl; is compressed, the test light hose couples to the tubi5~ on the landing gear.or ohmmeter should indicate an open circuit between
wires number 1-20 and 3-20 when the shock strui; g. Disconnect the safety switch wires.
reaches 3.gosition .87 12 inch from the fully e?c-

tended position. The test light or ohmmeter should h. Remove the bolt attaching the lift leg to the strut.

5-10 Issued: February, 1971
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i. Re move the ac c e s s door in the lowe r s u rfac e of b Inve r t the strut and d rain ou t the hydraulic fluid.
the wing le ad ing edge for ac c e s s to the forward hiIlge
bolt retaining nut and re move the nut, The rear strut c Cut the safety wire and remove the strut recaine r

b rac e hinge bolt is ac c es s ible by lowe r ing the flap, as se m b ly (1 7) us ing a ’’C wre ne h,

j Re m ove the hinge bolts sec uring the main ge ar d, Dis c onne c t the t o rclue knee s and slide the s hoc ii
s t rut as se mb ly and lowe r it away i ro m the ai re raf t, strut piston (16) our of the strut hous ing i5)
F3e c are fu 1 not to be nd the skin at the wheel we 11 edg e

when re moving the strut. e Re move the orific e me te r ing rod as se m b ly (6)
from the strut housing.

’n, Re ins tall the main landing ge ar as s e mb ly by re

v e rs i~ the removal p roc edu re Torque the hi~e i. Re move the snap ring (23) and slide the u ppe r

bolts 2 S 0 to 800 inch nounds Ope rate the gear to be ar ing (2 4) down to free the r´•e taine r r i ng i 2 5) S lide
c he c k fo r p rope r rigging of uploc k and doors the re maining c o mpone nts off the strut piston.

MAIN LANDING GEAR DISASSEMBLY
INSPE CTION AND PARTS REPLACEMENT(Figure 5-6)

a, Deflate the shock strut and re move the air valve

as s e m b iy 1) a. C he c k the c o mp le te s t rut as s e mb ly for c racks

and c or ros ion. Replac e .NO rn O r defective parrs

b. Re p lac e the ’’0’’ r ing seals Clean parts ´•.vith

WARNING s o lye nt (Ite m 1 i, Consumable ~LIaterials C h a rt) and

im me rse parts in c ie an hyd rau I ic i luid (Ite m 13

C ons uma b ie ~Iate ria is C hart) p ri o r to asse mbiv
Do not ilnse rew the air valve ssse mbiy until

all air p r e s s u r e has bee n re ie as e d or it may
c If fluid le aks have bee n o bs e rved on top i)r‘ the

j, blown our with c ons ide rab le ~o re e and
c ap as s e m b ly c hec k :he jmal I ’0’ ring of the valve

c au se inj u ry o r damage
then look ior defects in the valve.

T~´•IIPd F- el, rua rv. 19 71 5 1 OA
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i. Air Valve,4ssembly
2. Outer Hinge Bearing 11

3. Inner Hinge Bearing
4. Landing Gear Safety Switch

5. Strut Housing
6. Orifice Rod Assembly

/17. Orifice and "0" Ring
8. Upper Torque Knee

9. Upper Torque Knee Roll Pin

10. Upper Torque Knee Bushings

11
11. Torque Knee Bushings
12. ~xle Bushing
13. Lower Torque Knee Roll Pin

14. Lower Torque Knee Bushings P"n
15. Lower Torque Knee

16. Shock Strut Piston
15

17. Strut Retainer and Scraper Ring 6~
18. Lower Strut Bearing
19. "O"Ri~ 1´•
20. Back-up Ring (2)

13

21. "OU’~Ring
22. ReboundTube

23. Snap Ring
24. Upper Strut Bearing
25. RetainerRing
26. Bolt

27. Bolt

Figure 5-6. Main Landing Gear
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MAIN GEAR TOLERANCES remove them from the torque knees and apply a

small amount of Loctite XX to the outer surface and

then install the bushings in the torque knees and

The following are manufacturing tolerances which assemble them on the landing gear.

will aid in determining the extent of wear. The esact
f.,olace the strut in a vertical Dosition and fill throughallowable deviation from these tolerances must be

the air valve assembly hole will; approximately 1 pintdetermined by the performance of the strut. See Fjg- of hydraulic fluid (Item 13, Consumable Materials
ure 5-6 for Main Gear Xssembly illustration.

Chart) vnth the strut compressed. When the fluid

ove,rflows, cycle the strut (full extension to com-

a. Outer Hinge Bearing (2) pressed) and refill. Repeat until fluid cannot be added

(~Ia?timum) :OD .7192 to the strut in eche compressed position,

b. Inner Hinge Bearing (3) ID .5000 t .0005 g. Install the air valve assembly (1~
OD .6235 c.0000

.0015 h. To leak test the assembly, innate the strut to 410

psi and coat the air valve assembly and other surfaces
c. Upper Torque Knee with soaa suds. :Uter the leak test has been accom-

Roll Pin (9) (Maximum) ID .7200 plished deflate the strut.

d. Torque Knee Bushi~s(11)(Mauimum) OD .5325
IWARNINGI

~s with all operations involving equipment
e. Lower Torque Knee under high pressure, exercise caution;vhen

Roll Pin (13) (~a?ri- performing the leak test; avoid the areas

mum) ID .7200 directly above and below the strut.

f. Shock Strut Piston i. Install the wheel on the axle and tighten the nut
(18) (~linimum) OD 1.999 to 15 20 foot pounds while rotating the wheel to

seat the bearings. Back off the nut and re-tighten
g. Lower Strut Bearing with fingers to remove end play. Using a wrench,

(18) (OD Z(IIaximum) OD 2. ?90 tighten the nut to the next available keying position
(ID Minimum) ID 2.004 and install a cotter pin.

h. Rebound tube (22) j. Install the landing gear in the main gear wheel
(Minimum) Length 4. 540 well. Measure the gap between the landing gear as-

sembly hinge points and the spar structure. If the
i. UDoer Strut Bearing measurement is between .016 and .031, insert a

(i~j (~Iaximum) ID 1. 968 .016 thrust washer at each attach point. If the measure-
OD 2. 156 ment is between .032 and .047, insert a .032

thrust washer at each attach point.

MAIN LANDING GEAR ASSEMBLY k. With the aircraft on the around and the fuel cells

iFigure 5-6) full, i~ate the strut until 3 inches of the piston is

exposed.

a. ~ssembie components on the shock strut piston Torque the landing gear hinge bolts at 250 800 inch
in the following order; strut retainer (17), lower pounds. Torque the strut connection arm bolts (26)
bearing (18) with "O’’ rings assembled inside (19) which attach at the strut horizontal brace and at the
and outside (21), rebound tube (22), snap ring (23) strut housing to 290 410 inch pounds. Torque the
and the upper bearing (24). bolts (27) which attach the horizontal brace to the

strut housing to 25 40 inch pounds.
b. Install the retainer ring halves (25) in the top

groove of the shock strut piston. Slide the upper

bearing (24) over the lower flange of the retainer ring
(25) and secure with the snap ring (23). Torque the axle nut to 15 20 foot pounds while

rotating the wheel to seat the bearings. Back off the

c. Install the orifice metering rod assembly (6) in- nut and re-tighten with fingers to remove. end play.
side the’strut housing (5). Using a wrench, tighten the nut to the next available

keying position and install a cotter pin.
d. Slide the shock strut piston into the strut housing

and screw the strut retainer assembly (17) into the

strut housing. Safety the retainer assembly. LUBRICATION AND REPLACEMENT OF UPLOCK

ROLLERS

e. When installing the torque knee on aircraft serials

TG-1 through TG-81, check to see if the bushings in

the torque knees are tight. If the bushings seem loose, No specific time is set for lubrication of the up-lock

5-12



roller bearings other than applying Item 5, Consum- b. Partially retract the landing gear.able ~Materials Charr, every 90 hours to reactivate
the;rease. If during the Drocess of wheel well clean- c. Remove the bolt attaching the up-lock roller and
ing, the bearings have be~n subjected to frequent de- the "V" brace drag leg center hinge point.
greasing with solvent under pressure, lubrication of
the bearing may be necessary. d. Remove the up-lock roller bearing from the bolt.

To lubricate (the uplock roller bearings) e. Hold a linger over one end of the up-lock roller

a. Place the aircraft on jacks.

s-laA



center bearing race and place a grease ~un against g. Slide the shock strut piston out of the strut
the opposite side of the bearing. As grease is pump- housing.
ed into the inner bearing race, it will be forced

through the hole in the inner race and into the ~zr- h. Remove the orifice meterina rod assembly (22)ing cavitS. Compietellr fill the bearing with Item II, from the strut housing. The small alien-head screwConsumable Materials Chart. at the top of the strut housing is a bonded,instailatiorr
and should not be removed.

f. Reinstall the bearing by reversing the above
procedure. i. Remove the snap ring (26), slide the upper bear-

ing (25) down enough to remove the two halves of the
retainer ring (24) and remove the remaining com-

ponents assembled on the shock strut.NOSE GEAR REMOVAL AND INSTALLATION

INSPECTION AND PARTS REPLACEMENTWhen removing the nose gear, take care to preserve
the original adjustments at the rod end fittinSs to

facilitate reassembly.

a. Check all the metal parts of the strut assemblya. With the aircraft on a jack, partially retract the for cracks, and corrosion. Replace worn or defectivelanding gear to relieve the load on the retract rod Darts. Clean aarts with solvent them 15, Consumablecompression spring. Materials Chart); remove solvent and, to ease re-

assembly, apply hydraulic fluid (Item 13, Consumableb. Disconnect the steering voite at its rod end Materials Chart) to all friction surfaces.fittirbrrs at the top of the landiXg,pear.
b. Ii fluid leaks are observed on top of the air vzhe

c. Disconnect the drag leg at its fitting on the nose assernbl~- check the small "O’’ ring of the valve
gear brace assembly, assembly then look for defects in the valve assembl~.

d. Remove the hinge bolts securing the nose,aear c. Replace scored bushings, bearings and pins.
br´•ace assembly to the fuselage structure and lower
the nose gear au´•av from the aircraft. d. Replace self locking nuts which have lost their

locking ability and all cotter pins.
e. Reinstall the nose gear assembly br reversing

the removal procedure. e. Replace an~ other part considered to be worn or

damaged beyond serviceable limits.

NOSE LANDING GEAR DISASSEMBLY

(Figure 5-7)
NOSE GEAR TOLERANCES

a. Deflate the strut and remove the air valve

assembly (18). Listed below are manufacturing tolerances which urill
aid in determining the extent of wear. Exactlp how

IW~RNIN6) much deviation from these tolerances can be allowed
must be determined by the performance of the s:rut.
See Fjoure 5-7 for Nose Gear Assembly illustration.

Do not unscrew the air valve assembl~ until
all air pressure has been released or it may Chrorhe plated portion of absorber
be blown off with considerable force and assembly piston (32) O.D. (minimum) 1.750 in.
cause injury or damage.

Upper (25) bearing in the barrel
b. Remove the wire and bolts securing the assembly I.D. (maximum) 1. 748 in.

strut retainer cap (2). Remove the cap (2! and shims
(3). Lower (28) bearing in the barrel

assembl~ I. D. (murimum) 1. 755 in.
c. Remove the shimmy dampener (7).

Rushing (16) I. D. (masimurrt) .260 in.
d. Slide the strut housing (19) out of gear brace (6).

Rushing (16) O.D. (minimum) .310 in.
e. Remove the torque knee assemblE-.

Roll Pin (II) O.D. (minimum) .373 in.
f. Cut safety wire and remove strut retainer (31)

using a spanner wrench. Roll Pin (14) O.D. (minimum) .373 in.
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i. Steering Straightner Bearing 17. Fill Tube (Bonded In Strut Housing)

9 2. Strut Retainer Cap 18. Air Valve Assembly

;J 3. Laminated Shim 19. Strut Housing
20, ?10’ t Ring3 4. S pac er

1
5 Uppe r Gear B rac e Bear ing 2 1 Lowe r Strut Hous ing Shou ider

~s

6 Gear Brac e 2 2 Orif ice Rod Asse mb ly

4 7. Shimmy Dampene r 2 3 O’ Ring (Over Metal Ring)
2 8 Lowe r Gear B race Bearing 2 4. Retaine r Ring

9. S pac er 2 5 Upper Bearing
5 6 10. Upper Torque Knee 26. Snap Ring

11. Upper Torque Knee Roil Pin 27 Rebound Tube

28. Lc~wer Bear ing1 2 Upper Torque Knee Bush ing s

1 3 Lowe r Torque Knee
11 o, t Ring

14. Lower Torque Knee Roll Pin 30. Backup Rings (2)

1 5 Lower Torque Knee Bushing s 3 i. Lowe r Strut Retainer

i II 1 16. Torque Knee Bushing 3 2. Shock Strut Piston
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Bushing (12) in line and I. D. i. Install the shimmy dampener (7) using washers
(ma,uimum) .3740 in. between the shimmy dampener attach point and the

gear brace as required to align the dampener rod end
Distance between bushing (12) with the attaching lug.
faces when in knee (madmum) 2. 136 in.

Bearings (5) and (8) I. D. (maximum) 2. 5035 in. NOTE

Bearing~s (5) and (8) 0. D. t~hen installing the shimmy dampener, be
(minimum) 2. 6880 in, sure the rod end bolt is free to rotate.

Bushings (15) in line and I.D. j. Fill the strut with approximately 1 pint of hy-
(maximum) .3700 in. draulic fluid (Item 13, Consumable ~Iaterials Chart)

through the air valve assembly hole. When the fluid
Distance between bushing (15) overflows, cycle strut (full extension to compressed)
faces when in knee (mauimum) i. 580 in. and refill. Repeat until fluid cannot be added to the

strut in the compressed position.
Lower strut housinp shoulder

(21) (minimum) 2. 449 in. k. Install the air valve assembly (18).

Rebound tube (27) (ler50th) 3.380 in, i. To leak test the assembly, inflate to 300 psi and
coat the air valve, retainer cap and other surfaces

with soap suds. Deflate the srrut when leak test has
NOSE LANDING GEAR ASSEMBLY been accomplished.
(F!gure 5-7)

IWARNINGI
a. Assemble components on the shock strut piston As with all operations involving equipment

in the following order: lower strut retainer (31), under high pressure, e~uercise caution when
lower bearing (28) with the rings (29 and 30) performing the leak test; avoid the areas
assembled inside, rebound cube (27), snap ring (26) directly above and below the strut.
and up_oer bearing (25).

m. Install the wheel on the aule and toraue the axle
b. install the retainer ring halves (24) in the top nut to 10-15 pounds while rotating the wheel to seat

groove of the shock strut oisron. Slide the uDDe~ the bearings. Back off the nut and re-sighten with
bearing (25) over the lower flange of the ret~i;ner

nngers to remove any end play. Using a wrench,
ring (24) and secure with the snap ring (26). tighten the nut to the next available keying position

and instdll a cotter pin.
c. Install the orifice metering rod assembly (22) in

the strut housing (19). Install the "0" ring (20) in-
n. Install the landing gear in U~e nose wheel well.

side the strut housirqa. Place a .032 thrust washer on either side between
the gear strut and the keel structure. Using a feeler

d. Slide the shock strut piston into the strut housi~o gage, determine that a maximum gap of .015 exists
and screw retainer assembly (31) into the strut hous- between the thrust washer and the keel structure. If
ing. Safety retainer assembly. not, a maximum or’ two .016 washers teach side) may

be added to achieve the above tolerance.
e. Install the torque knees using the longer pin in

the lower torque knee (14).
o. With the aircraft on the ground and the fuel cells

full, inflate the strut until a-1/2 inches of the pistonf. Slide the strut housing into thegear brace (6). is exposed.

g. Place the gear assembly in a vertical position
and slio the strut retainer cap (2) over the strut NOSE GEAR SHIMMY DAMPENER OVERHAUL

housi~ and measure the distance between the cap (Figure 5-8)and strut housing to determine the amount of shim

necessary.
a. Remove cotter pin(8), washer(7), snap

h. Remove the cap (2), add the shims (3) and re- ring (1), and the scraper ring (2). Force the barrel
install the-cap and secure. Safety the bolts. end (3) out of the barrel by working the piston back

and forth. Remove the "0" rings (4) from the barrel
end.

NOTE
b. Remove all remaining hydraulic fluid from the

Add peel-shim layer as necessary for free shimmy dampener.
operation but do not allow more than .010 inch
clearance between the strut retainer cap and c. Remove the snap ring (5) and slide the piston
spacer (4). rod (6) and parts out of the barrel.
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d. Remove the washer and compression spring (9). clevis end of the piston and engage the floating piston
(12). Maintain tension on the floating piston while

e. Remove the aft floating piston (10) with a 6-32 drivinSa OUt the piston retaining pin (13).
screw and remove the "0’’ ring (11).

g. Release the floating piston slowly and push it out
I. Insert a long 6-32 screw into the hole at the

5-15
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i. Snap Ring 11. "O" Ring
2. Piston Scraper Ring 12. Floating Piston
3. Barrel End 13. Piston Retaining Pin
4. "0" Ring lLt. 11011 Ring
5. Snap Ring 15. Compression Spring
6. Piston Rod 16. Piston
7. Washer 17. "O" Ring
8. Cotter Pin 18. Barrel End
9. Compression Spring 19. Scraper Ring

10. Floating Piston 20. "0" Ring 56TC´•209´•2

21. Barrel

Figure 5-a. Shimmy Dampener
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the o pe n end of the piston rod and re move the "0" R E M O V I N G A N D I N ST ALLI N 0 T H E LANDING

ring (14). GEAR ACTUAIOR ASSEMBLY

h. Re move the re maining c om pre ss ion sp ring 15)
from the rod and slide the piston (16) off the piston
rod. Re move the ’0’ rings (17) from piston and the a. Re move the c ab in I rent s e at s

0’ r ings (20) from the bar re 1 e nd 1 8)
b. Re move the ac c e s s c ove rs on top and directly

i. Re move the barre 1 end (18) and the sc rape r ring behind the front carry through structure.
(19) from the piston rod.

c. Dise onnect the main landing ge ar retract rods at
C L E A N f N G REPAIR, AND P A R T 5 REPLACEMENT

the actuato r.

Repairs o n the s him m y dam pene r should be confined d. Re move the flap m oto r attac hiry bolts and dis
to replacing wo rn o r leaking "O" rings o r replacing connect the landing ge ar door actuating rods at the
the complete as semb ly When di s as sem bl ed, clean

ac tuato r

all parts with cleaning solvent (Itern 15, Con sun~ ble

~Llate rials Chart) and lub ri c ate the parts with
e Re mov e the four sc re ws se c u r ing the landing ge ar

hydraulic fluid (Item 13, Consum able Mate rials Chart), iimit s witc h as se m b ly on the left hand side of the

actuator and move the switc h as se mb ly aside to pe r

R E A S S E M B I Y O F S HI M M Y D A M P E N E R mit remov al of the ac tuato r.

iFigure 3-a)
f, Dis c onnec t the landing gear moto r e lec tr i c al

a. Replace the "0" rings (20) on the barrel end (18), wiring.
Slide the s c rape r ring (19) and barrel e nd on the

piston ro d (6)
y move the landing ge ar ac tuato r ac c e s s doo r

on the bottom of the r‘uselage, and re move ~he no se
b. Replace the"O" ring (14) o n -~he fo r~ard flo acing ge ar actuator retract arm and linka~e f ro m the act-

piston !12) and ins e rt the c o mp re E sio n sp ring 15~ uator
and the t’loating piston into the piston rod (6), With a

long 6 32 s c resv engage the floating p i s to n 12 j and h, Re move the I ou r ac tuato r attac hing nu~s anni re

pull it toward the c!evis end of the piston rod to move the ac tuato r

co m p re ss the sp ring 15) until the dampene r piston
retaining pin 1 3) can be in s e rted i. Installation is the reve r s e of re moval. When re

ins tal ling the no se ge sr ac tu ato r retracr arm D n the

c. Place the dampene r piston 16) on the piston rod ac tuator, make ce r:ain that the inde.u r,lark on the

and insert the retaining pin. Replace the 1 ’O’’ ring s arm c o inc ide s ~with the index mark on th e actu at, o r

(17) on the dam pene r piston shaft.

d. Inse rt the piston rod assembly into the barrel j. Make ce rtain that the landing gear limit s wite h

(2 1) and p lac e the snap ring (3) into position, ac tuato r s are installed whe n the re~ract rods are

c onnec ted to the actuator

e P lac e the dampe ne r in a vise w ith the open end

up and fill the barrel and piston with hydraulic fluid k, Re ins tall c otte r pins and s at‘e ty wire

(Item 13, Co nsum able Mate rial s Chart) Wo rk the

piston rod up and down un til bubbl e s stop appearing i. Afte r c omple ting the landing g e ar ac tuat o r in

in the fluid, then refill the barrel and the piston rod, stallation, check the landing ge ar for prope r rigging.

f. Replace the O’’ ring s in the other barrel end (3)
and "0" ring 1 1) on the floating p i s ton 10) and in-

se rt the barrel end and the s c rap e r ring (2) into the

barrel (2 1) and se cure them wi ~h the snap ring 1)
LANDING GEAR ACTUATOR OVERHAUL

g. Engage the fo nva rd flo ating pis ton 12) with the
(Figure 5-9)

6 3 2 long s c rew and pull fo rward At the sam e tim e

in se rt the aft floating pisto n 10) and co mp re s sio n

spring (9) and pu sh down. T he piston will foliow the

fluid dowP and p revent the entry of ai r into the rod
a. Re move the motor (1) from the actuator and re

assemdly Se cu re the spring and piston with the
m ove the gear (2) from the face of the mote r.

was he r (7) and the co tte r pin (8). To check the fluid

level in the shimmy dam pe ne r, sp read the po rtion of b~ R,,,,, the snap ring (3) from the end of the
the co tte r pin within the piston ro d and insert a wire

s haft 19) and remove the ge ar (4) from the shaft.
th rough the hole in the washe r at the aft end of the

piston ro d until the wire touch e s the bo ttom of the
c, Re move the s nap ring (5) from the end of the

hole in the floating piston, if the wire ente rs the actuator drive shaft (7) and remove the ac tuato r re

piston rod ove r 2 3/8 inche s, remove the ~loating tract arm (6) from the shaft. Pus h the shaft out of

piston and add mo re fluid to the piston rod. the as sembly in the direction of the arrow.
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Fi,vure 5-9. Landing Gear Actuator Assembly
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d. Remove the screws (8) from around the housing, b. Remove the access plate over the motor.

also the bolt (9). Separate the housing and remove

the sector gear (10) and gear stop assembly (32). c. Disconnect the electrical wiring at the landing
gear dynamic brake relay.

e. Remove the screw (11) from the actuator hand

crank (12) and remove the spacer (13) and "0" ring d. Remove the three landing gear motor attaching
(14) from the shaft. bolts and remove the landing gear motor.

f. Remove the screws (15) from the hand crank e. Reinstall the landing gear motor by reversing
housing (16) and remove the hand crank housing from the above removal procedure and safety the three

the actuator housing. attaching bolts.

g. With a lug spanner wrench, remove the retainer

nut (17) from the actuator housing. Tap out the
REMOVING AND INSTALLING THE LANDING

shaft (19) in the direction of the arrow. Remove the
GEAR DYNAMIC BRAKE RELAY

cotter pin and back off the lock nut (21). Slide the

bearing (20) down the shaft until the two sections of

the half ring (18) may be removed. The bearing can

now be removed from the shaft. Drive the seal (22)
a. Remove the right front seat.

out of the actuator housing.

h. Remove the bearings (23 and 24) from the act- b. Remove the access covers on top and directly
uator housing. behind the front carry through structure.

i. Remove the seal (25) and the bearing (26) from c. Disconnect the electrical wiring at the dynamic
the top and bottom housing halves. brake relay.

j. Remove the snap ring (27) from the shaft (7) and d. Remove the two dynamic brake relay attaching
slide the nose gear actuator retract arm (28) off the screws and remove the dynamic brake relay.
shaft.

e. Reinstall the dynamic brake relay by reversing
k. Remove the bearing (29) from the housing. the above removal procedure and check rigging.

Clean allparts in solvent (Item 15, Consumable

Materials Chart) removing the grease and oil. Check

all bearings for cracks and wear. Check the teeth NOSE WHEEL STEERING MECHANISM
of the sector gear for cracks and wear. Replace (Figure 5-10)
parts as necessary. Replace all seals at reassembly.
Seal the upper and lower housing joints using Perfect

Seal Sealing Compound (Item 5, Sealing Chart). Re- The nose wheel should be parallel to the fore and the

assemble the actuator in the reverse of the above aft center line of the airplane with the rudder pedals
procedure. Remove the filler plug (30) from the act- in the neutralposition. Take the nose gear steeri~
uator housing and fill the housing with 1/2 pint of actuator loose at the aft end and screw the end fit-

gear grease (Item 10, Consumable Materials Chart). ting either in or out to make the adjustment.
Before attaching the motor, pack the motor gear

housing with approximately one ounce of grease
(Item 8, Consumable Materials Chart) Fill within

t.00 .10 inch of the housing center-line. NOSE WHEEL TRAVEL STOP ADJUSTMENT

NOTE
The travel stop must be adjusted so the nose wheel

At assembly when instailinp the actuator drive travel is stopped when the shimmy dampener is 1/32
shaft through the sector gear make sure the to 1/4 inch from its maximum travel in either dir-

scribe marks on each piece match. The same ection.

applies when installing the nose gear actuator

retract arm and the main actuator retract arm
If adjustment is required the following procedure is

on each end of the actuator drive shaft, recommended:

a. Loosen the lock nuts on the adjustment bolts so

they clear the stops on the nose wheel straightener.
REMOVING AND INSTALLING THE LANDING

GEAR MOTOR b. Turn the nose wheel to the extreme left turn

position. The adjustment bolts must clear the stops
with the nose wheel in this position.

a. Remove the right front seat, c. Place tape around the aft end of the shimmy
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iUXTUST NOSE

a
STEERING HERE

j/

n

Fi~ure 5-10. Nose Gear Steering

dampener piston rod lj32 inch from the scraper ring. file and retouch with zinc chromate primer and alum-
inum lacquer to prevent corrosion. Replace anyd. Turn the lock nuts on the adjusiment bolts so the wheel garts. Replace tire casings showing

nose wheel is turned and the tape on the piston rod breaks, blisters, or excessive wear.
just contacts the scraper ring. Tighten the lock nuts
securely. In senrice, tire carcasses grow slightly due to shock

loads in landing. Normally, this growth is balanced
e. Turn the nose :vheel:o the e.utreme right, _Dlace by tread wear so there is no increase in tire dia-

the tape on the forward end of the piston and repeat meter.
steps b, c, and d.

Beech L~ircraft CorDoration cannot recommend the
use or’ recapped tires. The tires may pass the re-

WHEEL AND TIRE MAINTENANCE traction test when first installed; however, recapped
tires have a tendency to swell after use and may
cause malfunction of the retract system or damageSmooth wheel abrasions, nicks and burrs with a fine the landinggear doors.
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TROUBLESHOOTING

LANDING GEAR ELECTRICAL SYSTEM

INDICATION PROBABLE CAUSE REMARKS

i. Landing gear motor a. Up limit switch out of adjustment. a. Readjust switch.
fails to shut off when

gear is retracted. b. Defective switch, b. Replace switch.

3~ Landing gear fails a. Safety switch not closing. a. Readjust.
to retract.

b. Up limit switch remainirS~ open. b. Replace limit switch.

3. Landinggear motor a. Down limit switch does not open. a. Readjust Limit switch.
fails to shut off when

gear is e~ended. b. Defective down limit switch. b. Replace limit switch.

4. Landinggear a. Limit switch out of adjustment. a. Readjust limit switch.
actuator is hitting
internal stops. b. Dynamic brake switch defective. b. Replace switch.

5. Warning horn in- a. Open or grounded circuit. a. Check continuity.
operative or malfunc-

tioning. b. Throttle switches inoperative. b. Check and adjust as necessary.

8. Landing gear fails a. Tripped circuit breaker. a, Reset circuit breaker.
to e?c~end.

b. Down limit switches open. b. Check down limit switch. With

thegear retracred the down limit
switch should be closed.

c. Opencircuit. c. Run a continuity check on the
down limit switch.

7. Landingeearwill a. Bad electrical connections. a. Run a continuity check from
not retract or extend. circuit breaker to switch. Insoect

the dynamic brake relay.

b. Landing gear motor not grounded. b. Check motor ground.

c. Defective control circuit. c. Check items 1 through 3.

BRAKE SYSTEM

i. Solid pedal and no a. Brake lining worn beyond allowable a. Replace lining.
brakes. limit.

2. Spongy brake, a. Air in system. a. Bleed brake system.

3. Unable to hold a. Leak in brake system. a. Vis~aallv check entire system for
pressure, evidence of leaks.

b. Check master cylinder seals,
replace if scored.

4. parking brake will a. Air in system, a. Bleed brake system.
not hold.

b. Defective parking brake valve, b. Replace the valve.

5. Brakes grab, a. Stones or foreign matter locking a. Clean brake disc and lining.
brake disc.

b. Warped or bent disc. b. Replacedisc.
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POWER PIANT f. To reinstall, reverse the rem oval proc edure.

GROUND RUNNING AND WARM-UP COWL FLAP AND ACTUATOR REMOVAL

a, With the co wl flap open, disconnect the cowl fl ap

Because the turbocharged engines depend o n fo rward actuate r rod end from the cowl flap clip

air speed for cooling, caution should be used to pre-

ve n c ove rheating on the ground. Th e iollowing pre b. Remove the bolts from the cowl flap hinges and

cautions s houid be fo ilowed when pe rio rm ing power remove- the cowl flap.
checks or engine run up:

c Remove the XMP te rm inal s from th e cowl flap

a. iiead the aircraft dire ctly into the wind ac tuato r leads

b Operate the engines on the ground with the pro d, Remove the bolt holding the cowl flap ac ~ua to r to

peller blade s et at ~he minimum angle (uniearhered the ii rewall actuaro r suppo rt and remove the ac tua to r

po si tion)
e Reinstallation is ac compiished in the rev e rs e of

c IMain~ain the cylinder head tem pe ratur e be twe en the above procedure
15 O"C and ?a6"C. Never allow the cylinder head

temperature to exceed 246"C.

d. The Exhaust Gas Temperature ifCT) ;ag e mon- R IG G IN G T H E C O W L FLAP ACTUATOR

itored at ~he turbine inlet must not e.u-

ceed 165 O"F. a, Set the actuator ~o 3, j0 03 inches recrac~ed

and 12, 8 7 r O 3 inche s extended,

e. Extended periods of idling at low rpm may re-
b, T~stall the acmator on the firewall actua to r sun

suit in fouled spark plugs.
oo rr and attach the rod end to the cowi ’lap clip,

The mi~ure control should remain in ~he ’´•FULL

RICH’ pos ition unies s ieaning i s r equired iiurin~ c, ~dju st the ac~ato r so that the cowl flap side s :vill

checkout. e.u~ end in to the cowl by 25 inche s minimum when open

’Lf ~he cowl flap does no t m e e t the minimum roauired

e~tension into the C3Wl, adjust the ac ruato r to obtain
Warm up the engine at 1000 to 1500 rpm.

this ~o sition .1 minimum oi 0 6 inch clearance is

reauired betwe en ~he ac tuato r and the ac ’uato r

sucpo rt, and between ~he a c ~uate r rod end lug and
~IOT E

~he cowl rlap clip through the entire range oi m ov e

The oil should reach 75 osi within 30 jeconds:

normal o ii pr e s sur e sho;ld be approximately
90 psi at maximum rpm and 25 psi idling.

NOTE
COWIING REMOVAL

The life of the actuate r may b e reduc ed co ns ide r

a. Check magneto switches for ´•’O FFI’ position ably if the heat shield is no t installed.

b. Remove the two screws in each end of the two

no s e cowling fairing channels lo ca~ed j ust ait of the
ENGINE REMOVAL AND INSTALLATION

propeller spinner and remove the fairing channels.

c Open both cowl doo r s and r emove the four screws

on each side of the nose bug. This will separate the

forward end of the upper cowl from the lower cowl.

icnu´•rlo~i
The engine induction air is supplied thru a

the lower front cow 1 with blocks before fibe rglas s duct located in the right hand aft

r emoving the remaining s c rews in ~he cowl. section of the engine compartment. Care

should be taken when removing or installing

the engin e that no dirt or fore ign objects be

d. D is connect the cowl flap actuator rod end allowed to enter the induction system Be

from the cowl Bap. Then remov e the screws from careful not to damage the fiberglass ductwork

the aft end of the lower cowl and remove the cowl attached to the r"irewall

e. Rem ove the screws across the aft end of the up

per cowl and remov e the cowl. a. Check the m ~40neto switches for "O FF’’ position

6-1



CAUTION CAUT1ON

Place iuel selector valve handle in ~he "ON’’

position to relieve ap~rorimatelv 60 psi of

To be saie treat all rr. 3~ne t o s as ho t w he nev e r pressure on fuelline froni fir ewall to the

the ground lead i s di s c o n ne ct ed T o :rr ound lue i pum p

this magneto di s c o nne ct ch e magneto switch

lead wire at the capacitor and ~round the
e D i s c on n e c t 3 Il 2le ct r i c 31 at ii r ewall Be

capacitor pole. If this is impracticnl, remove

the ignition harness cap, or dis- sure to iden~iiv each wire iEor las~ and easy reins tail-

connect the s pa rk plug leads ~tion.

f. Place a win~ stand under the opposite winy anti a.

Remove the upper and lower co~vl. iSee cowliny support under r.he tail.

re moval proc edure, this se crion.)
Position the ent~ine hoist and attach ~o the three

c. Remove the propeller (See propeller removal iifting eyes on the en~ine.

procedu re, Section 7.
h. Rem ove ~he slack from the hoistin~ cable anci re-

ii Di s c o nne c r: 311 plumbing at ii r ewall Be sur e io r´•iio ve the boits that atta c h the e ngine nloo unt s to -,he

cap all op e n 1 in e s and fi ttlng s
lirewall
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i. Remove the engine. i. Adjustment of the miuture is obtained by turning
the "STXR" adjustment screw, one or two notches,

j. To reinstall, reverse the removal Drocedure. in the direction required, as noted on the linkage
When reinstalling the engine, torque the engine mount blocks with an ’’L", for lean, and an arrow for direc-
bolts 350 to 390 inch pounds, tion of rotation.

g. After each idle mixture adjustment change, clear
IDLE SPEED AND MIXTURE ADJUSTMENT the engine by running it up to 2000 rpm before making
(Figure 6-1)

a mixture check. For major adjustments refer to

Bendix Manual Form 15-33813.

a. Raise the right hand cowl on the engine requiring
adjustment. h. If the idle setting does not remain stable, check

the idle linkage; any looseness in this linkage will

b. Start the engine and run at 1000 to 1500 rpm until cause erratic idling. In all cases, allowance should

the oil and cylinder head temperature gages read be made for the effect of weather conditions upon
normal. idling adjustment.

c. Proceed to check magnetos. (See Magneto I)rop-
off Check.) Maximum "drop-off" should not exceed

125 rpm. If the "droD-off" is within iimiiations, pro- OIL PRESSURE ADJUSTMENT

ceed with idle adjustment. (Figure 6-2)

d. Slowly retard the throttle lever to idle position.
The engine tachometer should indicate 700 rpm The oil pressure adjustment screw is located approx-

inor3lal idle setting). To adjust, turn the idle speed imately 3 inches direct´•v below the oil filter housing.
adjusting screw at the throttle lever stop until the To adjust, turn the adjusting screw clock~vise to in-

desired rpm is reached.

-~o":

e. When the idle setting has been stabilized, move

the cockpit mixture control lever with a smooch b~

is set on the rich side of bes~ power setting. An im- t

steady pull, into the "IDLE CUT-OFF" oosition.

Observe ihe ehnge in rpm duriq The leaning out

process. Increased rpm indicates the idle mixture

mediate decrease in rpm indicates idle mixture is Z
set an the lean side ei best ooruer setting. The best On. P~9ESSURE SCRFW
mixture setting is obtained when the rich setting pro-
vides sacisiactol-I acceleration under all conditions
and Jet is lean enough to prevent spark plug fouling I
and rough operation. ~1: 13

"~:´•r t-

´•s
r_ -I

,o~
j/ t-

a

STAR ADJUSTING SCREW ~S1

Figure 6-2. Oil Pressure adjustment

crease or counterclockwise to decrease oil Dressure.
j Run the engine at 2600 rpm with oil temperature at

150"F, set the oil pressure at 80 psi.
MAfiKED BLOCK

ENGINE AIR INDUCTION SYSTEM

IDLE SPEED ADJUSTING SCREW i

En,oine induction air is available from two sources,

primary and alternate air. The primary air source

is supplied thru an intake duct, located on the engine
RH cowldoor. The primary air passes thru an air

Figure 6-1. Idle and Mixture Adjustment filter, and then into the turbocharger.
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d. Normal magneto drop-off is approximately 100
NOTE

rpm on either ma~neto and should be within j0 rpm

The air filter, located in the air box assembly of each other. If the maaneto drop-off persistently

has a service life of 500 hours with periodic exceeds 125 rpm, an insDection to determine the

cause should be accomplished. Common causes are
cleaning.

incorrect grade of fuel. fouled or incorrectly gapped
spark plugs, incorrectly timed magnecos, incorrect

When the primary source of air is obstructed, the air/fuel ratio.

turbocharger forms a suction that opens the ".Ute~-

nate ~ir Source" door and permits the required vol-

ume of air flow for normal engine performance. The MAGNETO BREAKER POINT ADJUSTMENT
alternate air door is located on the firewall behind

the induction air box assembly.
Each engine is equipped with two Bendix S-1200

series magnetos. The left magneto incorporates a

THROTTLE LANDING GEAR WARNING HORN retard breaker point assembly which provides a fixed

SWITCH ADJUSTMENT retard and long duration soark for easier starting.
The right magneto has only the conventional breaker

points which are grounded out when the engine is

a. In flight, place the prooeller lever in low Ditch. being started.

Slowly pull both throttle le;ers back until 12 to l~i,in.

Hg. is indicated. Mark this position on the quadrant. Every 100 hours check the breaker points for condi-

tion, clearance and timing. Breaker point clearances

b. Land the airplane and shut the engine down. for the magnetos are .016 .006 for the retard

points and .016 .003 for the conventional points. If

c. Position the throttle levers on the mark pre- the ooints are burned or worn excessively, do not try

viously made. Raise or lower the micro-switches to redress the contact surfaces. Install a complete
until the cams "click" the switches closed, new breaker assembly if the points are found to be in

an unsatisfactory condition. Wipe the breaker com-

NOTE partment free of any oil or dirt with a clean cloth.

The landing gear warning. horn micro-switches MAGNETO TIMING

are located on a bracket, at the lower end or’

the throttle linkage, in the console.
a. Remove a spark plug from No. 1 cylinder and

turn the crankshaft in the direction of normal rotation

d. Fly the airplane to check adjustment, until the compression stroke is reached.

MAGNETOS
STSRTER GEaR HOUSING7 r250 MilRKER

MAGNETO DROP-OFF CHECK TIMZNG REFERENCE I r20o ~IARICER
HOLE

The drop-off check is accomplished by switching the TDC a3ARX
magneto switch from "BOTH" to either the "RIGHT"

or ’’LEFT" position and noting any loss or variance

in rpm. O
a. Thoroughly warm up the aircraft and set the Dro-

peller control in low pitch. Place the mi´•irure cor;trol
in "FULL RICH".

b. Set the throttle to produce 1900 rpm.

c. 1Uote the amount of rpm drop-off as the magneto

switchzS turned from ’’BOTH" to "LEFT and then to

RIGaT’’ position.

II

1CAUTIONI Ctll

Operation on one magneto should not exceed

5 seconds to avoid fouling the spark plugs. Figure 6-2LL Ma~oneto Timing Reference Points
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b. Continue turning the crankshafl until the 200 ETC to the ground terminal of the magneto. Then turn the

advance timing mark, on the forward face of the crankshaft several degrees from the advance timing
starter ring gear, is in alignment with the small mark in direction opposite to that of normal rotation.

hole located on the face of the starter housing (see
FUustra~oin Figure 6-2A). e. With the timing Light on, turn the crankshaft

slowly in the direction of normal rotation until the
c. Remove the inspection plug on the left maoneto mark on the starter ring gear aligns with the hole in

and turn the drive coupling in the direction of normal the starter housing, If the timingis correct the
rotation until the first marked tooth is aligned in the timing light should go OUT.
center of the inspection hole. Without allowing the

gear to turn from this position, assemble the gasket
and magneto to the engine.

NOTE
d. Using an electric timing light, fasten the ground

wire to any unpainted portion of the engine and one When a battery powered timing light is used,
of the positive wires to a suitable terminal connected the Light will go ON when the marks align.
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FRONT

LEFT;L~G. I I I RIGEIT IMAG.

FI~RING ORDER: 1-1-.5-2-3-6

Figure 6-3. Wire Routing

TURBOCHARGER SYSTEM
pressure controller senses compressor outlet

(Flgure 6-4)´•
pressure and re,aulates the oil pressure controlling
~he wasregate actuator position. The wastegate
actuator is a hydraulic cylinder with spring tension

holding the wastegaee butterfly valve open. When oil
The turbocharger is mounted as an accessory to pressure increases in the actuator, the spring ten-
the engine and increases the power output and effic- sion is overcome and the butterfly valve closes,
iency of the engine by supplying compressed air 50 routing all exhaust ~s through the turbocharaer
the intake manifold. In operation, engine exhaust gas turbine. The variable Dressure controller re~ulates
passing over the turbine wheel causes the turbo- the oil pressure in the actuator by means of an ane-

charger compressor, which is mounted on the same roid bellows which is sensitive to pressure changes
shaft, to rotate. Ambient, filtered air is drawn in at the induction manifold. The metering valve which
from the engine cowl intake to the compressor, is connected to the bellows within the controller, is
where it is compressed and delivered to the engine. held closed by spring tension and vacuum. As the in-
The turhocharger reacts to engine exhaust variation duction manifold pressure increases, the force on the
to meet engine demands. As the engine power in- aneroid bellows causes the metering valve to open.
creases, the flow of exhaust also increases, result- The controller is by a cam which is con-

ing in a proportionate increase in the sDeed or’ the nected to the throttle valve. Thru this linkage, the
rotating assembly and turbocharger output. pressure setting of the controller is varied propor-

tionally to the amount of Dower the pilot selects
with the throttle. The control system prevents the

CONTROL SYSTEM engine from exceeding Lil.S Hg. manifold pressure;
however, rapid movement of the throttle with low oil

temperature or operation at low rpm, high manifold
The turbocharger control system is automatic and pressures may result in an overboost condition. An
functions continuously as engine power, speed and overboost condition may cause turbocharaer surge,
altitude are varied. The variable pressure controller, detonation or detuning of the engine counterweight
wastegate, wastegate actuator and engine oil are the system; any of which may cause serious erg~ine dam-
principal components of the control system. The age.
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Figure 6-d~ Tu’rb0charger Schematic
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I I

I\,

II;/

INSERT A.025 INCH FEELER GAGE
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FULL THROTTLE STOP PIN I I
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I i;I ii

p

/I
L/

C

Q.

HIGH 800ST STOP PIN

60-258-2

Figure 6-1A. Adjusting Throttle and Pressure Controller Linkage
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AND INITIAL RUN-IN OF TURBO- RIGGING THE THROTTLE AND TURBOCHARGER
PRESSURE CONTROLLER LINKAGE
(Figure 6-4A)

Immediately prior to mounting the unit, prime the
a. With the injector connecting rod installed,turbocharger lubrication system by inverting the determine that the throttle lever moves freely fromturbocharger and filling the center housing with new, idle to full open throttle.clean oil through the oil drain. Rotate the assembly

coat Ule bearings and the thrust washer b~ Adjust the pressure controller rod so that,
with the pressure controller cam arm against the
full boost stop (N1 for-ward position), the throttleCoat the threads of the attaching bolts or studs with lever is ap_Droximately .020 .030 inch from thehigh temperature thread 1ubricant. Connect the ducts full throttle position.and make sure all connections are air tight.

Flush oil through the oil supply line to assure the line
is clean and unobstructed. Connect the oil supplp VARIABLE PRESSURE CONTROLLER ADJUSTMENTline at the engine. To be sure that oil is being sup- (Fjo~re 6-6)
plied to the turbocharger, hold the compressor
impeller by hand and start the en~ine. The variable Dressure controller is mounted directly

to the turbocharger discharge ducting between the oil

(WP~RNINC)
filler neck and the engine throttle valve. Adjustment
of the controller is made as follows:

Do not attempt to stop impeller after unit
a. Head the aircraft into the wind. Set the brakes

and chock the wheels.
is rotating.

b. Warm up the engine until the oil temperature
reaches a mmlmum or’ 1850F.Xs soon as oil appears at the end of the oil inlet line,

attach the line to the turbocharger and allow the ro- c. Set the oroDeller control lever in the high rpmtatinS assembly ~o spin. position. Slowi; and smoothly apply the throttle until
dl in. Hg. manifold pressure or the full throttleOperate the engine at a load and listen for sounds of position is reached.metallic contact from the Eurbocharaer. If any such

noise is apparent, shut down immediately and correct
the cause.

LUBRICATION OF TURBOCHARGER SHAFTS ~P-I-

i~s

Rust deposits may form in the area of the turbo-
charger turbine shaft piston ring seal as a result oi

ADJZiSTINGwater vapor accumulation if the aircraft is subjected
to short intervals of engine operation.

This condition occurs only when the unit is new and
combustion deposits have not formed a protective
barrier on the seal surfaces. Units which are

binding after long time service are coked internally
and must be removed for cleaning or replacement.

These deposits while they do restrict, or even stot,
shaft rotation, are not harmful to subseouent turt~-
charger operation once they are remove~ s~fficiently
to give free shaft movement.

When this condition is noted, remove the eshaust dis-
charge sfa~ck and apply B30use Milk Penetrating Oil
(Item 32, Consumable Materials Chart) liberally to
the area behind the wheel around the turbine shaft
seal. Xfter a few minutes attempt to turn the shaft.
X light top on the shaft end with a soft mallet will
often assist in freeing the shaft. Once the shaft is
free the engine may be started and a power check
made to confirm turbocharger output either on the
ground or in flfght.. Figure 6-5. Variable Pressure Controller
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)cnuTloNI 1 Slowly and s moo thly s hut down the e ngineCAUTION

2 Loosen the locknut o n the adjusting s cr ew

Do not e?tceed 4 i. 5 in. Hg. manifold pr essure.

3. Turn t he ad j ust ing sc rew c lo c kwi se to d e

c r eas e t he man ifold pr e ssure. (One fui 1 turn

equals appr oximat e ly 1 in. Hg. manifold

d. if at the full Ulrottle position the manifold pres- pressure.)
sure has not reached 41 in. Hg:

4 Retighten the locknut on the adjustingr s c r ew

i. Slowly and smoothly shut down the engine.

2 Loosen the lock nut on the adjusting s crew

3. Turn the adjusting sc rew c ounter clockwise

to in crease the manifold pr e s sure. (One full

turn equals approldmately 1 in. Hg. manifold
Do not exe ee d 4 i. 5 in. Hg. manifold pr e s su re.

pressure

4 Retighten the !ocknut on the adjusting s crew

f. Repeat steps bthrough e until the manifold pres-

sure at full throttle is 4 1 in. Hg
e. if the manifold pressure reaches 41in. Hg. be-

fore obtaining full throttle:
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b. Loosen the lock-nut on the adjusting turnbuckle
ADJUSTMENT OF TURBOCHARGER WASTE GATE

VALVE
and remove the pin, washers, and cotter key.

(Figure 6-6)
c. Xpply 50 to 60 psig to the waste gate actuator

and adjust the closed position of the waste gate

The linkage connecting the butterfly valve to the actu- butterrly valve by rotating the turnbuckle counter-

clockwise to fully close the waste gate butterfly.
ator is adjustable. It is adjusted at the time of valve

.1Lfter the butterfly has made contact with the bore,
installation so that the piston in the actuator cylinder

back off the turnbuckle clockwise until the hole and
bottoms simultaneously with, or just before, the

butterrly valve seats in its bore, iMisadjustment of slot align.

the linkage may cause the butterfly valve to seat

before the actuator piston’oottoms and will result in

damage to the linkage as the hydraulic closing forces NOTE

are high at engine idle or during cold engine ooera-
~Iaintain a clearance of .005 to .025 between

tion. The linkage adjustment is used to establish

critical altitude which is the altitude at which the ’outterny edge and bore.

waste gate buttefly just fully closes. The adjustment
must be made with full hydraulic or air pressure d. Reinstall the pin, washer and cotter pin. Tighten
applied to the inlet port of the waste gate actuator.

the loc.lnut against the turnbuckle with 80 to 100 in-
The full open butterfly stop adjustment, located on

Ibs. torque.
the center of the actuator cover, may be adjusted to

stoo the butterrly at the position required for saJ~e
e. With zero air pressure in the waste gate actuator,

engine operation. In the event the butterfly valve fails

to close or fully open, adjustment of the valve is adjusr the full open stop position of the butterfly valve

with the adjusting screw located on the end of the
made as follows:

actuator

a. Disconnect both the inlet and outlet oil lines at

the waste gate actuator. Plug the actuator outlet port NOTE

and connect an air pressure supply line to the inlet:

port. This line musr’nave a pressure gage installed ?Iaai?tain a minimum clearance of .80 to .90

to maintain j0-60 psig into the waste gate actuator. between the edge of the butterfly and bore.

.80 TO .90

WASTEC~TE hCTUATOR-.005 TO

OIL INLET LOCfCNUT

.025

O

FLU
WASTEGXTE
BUTTERFLY

TURNB IJCiCLZ

i OIL OUTLET

;-,XDJUSTING SCREW

Figure 6-6. Wastegate Adjustment
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1U BR ICA TI O N O F T U R BO C H A R G ER W A ST E G ATE H artzog -Schneck Aviatio n, Inc
BUTTERFLY G re ate r Rockfo rd A i rpo rt

Rockfo rd, Illinois 61109
The tu rbo charge r wastegate butte rfly v alv e should

regularly be inspected, for free ope ration. If the M, A. N Turbo CMBH
Sutte rfly v alve doe s no t move f reelv it should be Dachauen St ras se 6 65
lub ricated and de aned of any accumulated ca rbon 8 Munc hen Allach
deposits. Remove the wastegate exhaust stack fo r We st Ge rmany
ac c e ss to the v alv e mechanism, and di sco nne c t the
valve linkage, so that the v alv e c an be freely moved Garrett M anufactu ring Ltd.
bac k and -fo rth. Inte rnatio nal Ai rpo rt

Rexdale, Ontario, Canada

Hawter de Haviland Australia P~y. Ltd.

Birnie Av e., Lidcombe
Be v e ry careful no t to alter the adjustment Box 78, Lidcombe, P O
of the linkage, Sydney, Australia

Squirt Mouse Milk Penetrating Oil (Item 3 2 Co n Mo to rte c Industria e Co m e rcio S A
sum able Ma re rial Chart) on the valve shaft and wo rk Av, F rank iin Roosevelt 137
it in until the v alv e m ov e s freely by hand. Knock c ar Rio de janeiro B rat ii
Son deposits out by tapping the valve c a sing. lightry
during lubricatio n (If this p ro c e dure is ineffe c tive Xlvis Limited
the entire valve should be removed, set upright on a Coventry, England
oench, and the carbon knocked out by tapping the

casing) Reinstall the wastegate exhaust stack and

connect the valve linkage. TIT INDICATOR CALIBRATION

(Figure 6-i)

APPROVED OVERHAUL FACILITIES CAUTION

The folio wing facilitie s are p re sently app rov ed fo r Dam age to the turbocha rge r turbine blade s,
providing complete 9 e rv ice fo r the exhaust tu rbo exc e s s ive turbine coking, and exce s s iv e oil
cha rge r and co ntrol s m anufac tu red by AiRe s earch consumption may be cau sed by tu rbine inlet
Industrial Divi s ion Ga rreEt C o rpo rar.io n, Lo s re mpe rature s above 1 6 5 0 F
ing ele s, C alifo rnia and us ed on Avco L vcom ing
i ir c raft engine s The se rv i c e s of the se organizations To p rev e nt a tu rSine inl e t ove r tempe ratu re condition,
include :,arts replac e m e nt and rebal ancing the rotat- due to an ina c cura re TIT indicator reading the TIT
ing as semblv .is new iaciitie s are app roved they system should be checked and the indic ato r c alib ra ~ed
will be addeh to this list. eve ry 100 hour s

Hagelin Xi re raft Mote rs Company
9 3 3 Airway 1 pLY T OR& UE SEA L HERE:

Gle ndale 1, Califo rnia 9 120 1

S ac ram en to Sky Ranch, Inc

Sac ramen to Mun ic ipal Ai rpo rt

D, O. Box 5550

(j ac ram ento C alifo m ia 9 5 8 2 2

Industrie Ae ronautiche E M ec c aniche

Rinaldo Piaggio S. p. ii.

Finale Ligure, Italy

Standard 4e ro Engine L td.
In te mati~nal Airport
Winnipeg, Manitoba,
Canada 1/

I;H CALIBRATION SCREW

Ae ro transpo rte s Wollkupf :Ili
RH CALIBRATION S

Libe rtad 1388

Buenos Aires, Argentina

Shimadzu Siesakusho, Ltd.

Kyoto, Japan Figure 6- 7. TIT Indi cator Calibration
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The following p roc edu re m ay be used to check and c. Raise the heat from the 1U Cal unit until the
calibrate th e TIT indicato r. tempe rature of 16 50 F i s indi c at ed on the unit’s

refe rence me ter.

a. Remove the TIT p robe fro m the tu rbo c ha rg e r

intake manifold on the RH e ngine (Do no t di s conne c t d, Because bo th the rmocouple s are m e asu ring
the wires from the probe. 1 the same tempe rature, the aircraft-installed TIT

indicate r should indic ate the same red line tem
b. Using the A1C al te st equipm ent, he at the p re be pe ratu re. If the indic ato r co rre spondin g to the engine

to 16500 F (900" C) be ing te s ted does not regi s te r 16 50
O

F refe r to

the adjustment procedure outlined under ’’TIT

c. If the TIT indicato r re ad s 1650" F, the indicato r Indicato r C alib ratio n
i’

is p rope r ly calibrated, if the read ing i s no t 1 65 O F

the calibration screw on th e fac e of the instrument e Repiac e the TIT the rmo couple in the turbo
should be adjusted to obtain this reading. cha rge r in take Lubricate the threads of the TIT

the rm o couple with anti se it e compound (MIL X 9 7 O C
d. If the seal was b roke n on the calib ration s c rew

T able of Thread L ubr ican ts
re s eal by applying a small amoun t of T o rque Se al as

shown in Figure 6-7.

e. Re in stall the probe in the turbocha r4e r intak e T U 8 B O C H A 8 G E 8 C 8 ITICA L A L T 1T U D E TEST
manifold. Lubi cate the thre ads o n the p ro be with

anti s eiz e com pound (MIL -X -907 C T abl e of The following procedure provide s a m e ans of checking
Thread Lubricants). turbocharge r p e rfo rmance. Refe r to the Tu rbocharge r

P e rfo rmanc e G raph. This graph indicates the mini-

f. Repeat the above p ro ce du re on the LH e ng ine. mum ac c eptable c ritical al titude ~he ai rc raft can

achieve while maintaining 41. 9 inch Hg. manifold

p re s su re T o check ~he tu rbo c ha rge r pe rfo rm an c e

A L C A L C A L I B 8 A T IO N V N IT against the graph it :v ill be necessary to flight re st

the aircraft. Place the ai re raft in a climb co nr~igu ra

The A1Cal Calibration unit, available locally th rough tion and note the altitude at which the m anifo id
the B E E CH C RAFT De ale r O rganitation,p rov ide s a Jimpie p,,,,,,e begin s to drop off, then ob se rve the outside
and accurate m e thod fo r checking and, if nec e s s ary air tem pe ratur e gage Locate the se points on the ;tue s

recalibrating aire raft pisto n engine EGT sys tem s. of the graph and proj ect line s from the se points
If the red line tempe ratu re is exe eeded by the TIT towa rd the center o f graph. The point at which the
indicate rs, the calibration unit will quicirly de te rm ine line s inte rsect is the aircraft’ s c ritical pre s sur e

if the fault lie s wi th the indicatio n system o r the altitude This point is lo cated below the minimum
ent~ ne. The following me thod will accomplish the acceptable pres sure altitude line on the graph, a

TIT calib ratio n te st: tho rough che ck of the turbocharging syste m including
variable centrolle r, induction jy srem 1 eak s and

a. L igh t the Al C al unit and suppo rt it from the wastegate adj us tm ent, should be ac complishe d

engine cowling.

b. Place the TIT the rmo c oup le into the comparator

po rt of the A1Cal unit until it is touching the reference

the rmo couple
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TROUBLESHOOTING

ENGINE

INDICATION PROBABLE CAUSE REMARKS

i. Failure of Engine to Start. a. Lackoffuel. a. Check fuel system for leaks. Fill

fuel cell, Clean dirty lines, strainers

or fuel valves.

b. Overpriming. b. Unload engine by standard clear-

i~ procedure.

c, Incorrect throttle setting. c. Open throttle to 1~ of its range.

d, Defective spark plugs. d, Clean and adjust or replace spark
plugs.

e, Defective ignition wire. e. Checkwith tester and replace
any defective wires.

f. Improper operationof magneto, f, Cleanpoints. Checktiminp,

g, Internal failure. g. Check oil screens for metal par-
ticles. If found, complete overhaul of

engine is indica~ed.

2. Failure of Engine to Idle a. Incorrect idle mixture. a. Xdjust mixture control.
properly.

b. Incorrect idle speed. b. Xdjust idle speed.

c. Leak in induction system. c. Tighten ail connections, re-

place any defective parts.

d, Uneven cylinder compression. d. Check condition of piston rings and

valve seats.

e. Faulty ignition system. e. Check ignition system.

3. Low Power and Uneven a, 1Miyiure too rich; indicated a. Readjustment of fuel injector is

Running. by slug~ish e~aine, red exhaust indicated.

name. Extreme cases indi-

cated by black smoke at ex-

haust.

b. Mixture too lean; indicated b, Check fuel lines for restrictions.

by overheating and back-firing. Readjust mixture.

c. Leak in induction system, c, Tighten all connections, replace
any defective parts.

d. Defective spar-~ plugs, d, Clean and gap or replace spark
plugs.

e, Improper fuel. e, Fill cell with fuel of recommended

grade.

f. Mag-neto breaker points not f. Clean points, check timing,
working properly.

g. Defective ignition wire. g, Check wires with tester, replace
any defective wires.

h, Defective spark plug h. Check and replace connectors if
terminal connectors. necessary.

6-10



ENGINE (CON T’ D)

INDICATION PROBABLE CAUSE REMARKS

4, Failure of Engine to a, Leak in the induction syste m, a, Tighten all connections replace
Develop Full Power.

any defective parts,

b. Throttle lever out of adjust- b. Check travel of throttle linkage.
ment.

c. lm proper fuel flow, c. Check s traine rs and flow at

fuel inj ec tor

d, Res triction in air sc oop. d. Examine air scoop and remove

any o bs tructions

e. Im proper luel. e. Drain and refill c ell with fuel

of recom m end ed grade

f. Fa u ity igni tion f. Check igni tion system,

5, Rough Engine. a, Cracked engine mount, a. Replac e or repair mount.

b. Defective mounting bushing. b. Replace bushing.

c, Uneven compression. c, Check compression,

6. Low Oil Pres sur e, a, Insufficient oil, a, F ill su m p with oil.

b. Air lock or dirt in r e lief 5. Re move and clean oil pr e ssur e

valve. relief valve.

c. Dirty oil strainers. c. Remove and clean oil str aine r s.

d. High oil te mperatur e s. d. See ’’High Oi 1 T e mper atur e s’’

e. Defective pressure gage. e. Replace gage.

f. Stopp~e in oil pu mp intake f. C heck line for obstruction.

passage.

7. High OilTemperature. a. Insufficient oil supply, a. Fill sump with oil of recom-

mended grade.

b. Low grade of oil. b. Drain and fill sump with oil

confor ming to specifications,

c. Clogged oil line s or strainers, c. Clean oil line s and str aine rs.

d. Excessive blow-by, d. Usually caused by worn or stuck

rings.

e. Failed or failing bearings, e. Examine oil strainer s for metal

particles. If found, overhaul of

engines is indic ated.

f. Defective temperatur e gage, f. Replace gage.

8. E re e ss ive Oil Consumption. a, Low gr ade of oil. a, Fill sump with oil confer ming
to specifications,

b. Failing or failed bearings, b. Check sump for metal particles.

c. Worn piston rings, c. Install new rings.

d. Incorrect installation of d. Install new rings,
piston rings,
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ENGINE (CONT’ D)

INDIC ATION PROBABLE CAUSE REMARKS

e. Failure of rings to seat e. Use mineral base oil. Climb to

(nitrided barrels) cruise altitude at full power and

ooerate at 75"o cruise power setting
until consumption stabilizes.

TURBOCHARGER

i. Excessive Noise or a. Improper bearing lubrication. a. Supply required oilpressure. Clean
Vibration. or replace oilline. If trouble continues

remove and send to the nearest approve

overhaul station for repair.

b. Leak in engine intake or b. Tighten loose connections, or

exhaust manifold, replace manifoid,aaskets as neces-

sary.

2. Engine Will Not f)eliver a. Clogged manifold system. a. Clean all ducting.
Rated Power.

b. Foreign material lodged b. Replace or send to the nearest

in compressor impeller or approved overhaul station for repair.
turbine.

c. Excessive dirt buildup in c. Service engine induction air filter

compressor. and check for leakage.

d. Leak in engine intake or d. Tighten loose connections, or

exhaust manifold, replace manifold gaskets as neces-

sary.

e. Rotating assembly bearing e. Remove and send to the nearest ap-
seizure. proved overhaul station for repair.

f. Restriction in return lines f. Remove and clean Lines.
from actuator to waste ~te
controller.

g. Waste gate controller out of g. Have waste gate controller ad-

adjustment. justed.

h. Oil pressure too low, h. Tighten fittings, replace lines

or hoses. Increase oil pressure.

i. Inlet orifice to actuator i. Remove inlet Line at actuator

clogged. and clean orifice.

j. PTaste,oate controller mal- j. Replaceunit.
function.

k. Waste gate butterfly not k Low pressure, butterfly shaft

closing, binding.

i. Impeller binding, frozen i. Check the bearings.
or fouling housing.

m. Piston seal in actuator m. ReDlace actuator or disassemble

leaking. and replace packing.

3. Critical Altitude Lower a. Controller not getting enough a. Check pump outlet pressure, oil
Than Specified. oil pressure to close by-pass filters and Lines for leaks or ob-

valve. structions.
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TURBOCHARGER (CONT’D)

INDICATION PROBABLE CAUSE REMARKS

b. Chips under metering valve b. Replace controller.

in controller holding it open.

c. ~Ietering jet in actuator c. Remove actuator and clean jet.
plugged.

d. Actuator piston seal leaking d. Clean cylinder and replace
excessively. piston seal.

e. Waste gate valve sticking. e. Clean and free action.

4. Engine Surges or Smokes. a. Air in oil Lines or a. Bleed system.
actuator.

b. Controller metering valve b. Replace controller.

stem seal leaking oil into mani-

fold.

c. Actuator to by-pass valve c. Correct cause of binding.
linkage binding.

d. Clogged breather. d. Check breather for restriction

to air flow.

~OTE

Smoke would be normal if engine has idled for a prolonged
period.

j. High Deck Pressure a. Controller metering valve a. Replace controller.

(Compressor Dis-Charge not opening.
Pressure)

b. Exhaust by-pass valve b. Shut-off valve in return line

sticking closed. inoperative.

c. Controller return Line c. Clean or replace line.

restricted.

d. Oil pressure too higk d. Reduce oil pressure.

e. Waste gate actuator piston e. Disassemble actuator, check

locked in closed position, condition of piston and pac,4ing.

f. Waste gate controller f. Replace controller.

maifunction.
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PROPELLER REMOVAL AND INSTALLATION PROPELLER GOVERNOR REMOVAL AND

INSTALLATION (Figure 7-1)

a, Remove the retaining sc rews and the nose cowl-
a. Re move the nuts around the base of the governor,

ing fairing channels from the base of the prope lie r

hub.
b. Loosen and re move the oil line from the outboard

end of the governor.
b. Re move the safety wire and r e mov e the nuts a-

round the propeller hub base, with the spec ial p ropel
c. Remove bolt, washer, nut, and co tter key, and

ler torque wrench adapte r i60-960900/D922.
remove adjusting rod end from the governor.

NOTE
NOTE

When propeller deicer equipment is installed, To insure p rope r adjustme nt, do not tu rn the
it is nec e ssary to dis c o nne c t the te rminal wires

adjusting rod end when reinstallin~. Replace
on the starte r ring gear. the gasket be twe e n the gove mo r and engine.

c. Pu 11 the propeller carefully from the mounting d. T o install the $ove rno r, rever se the disas se m
studs.

Sly procedure (T o rque gove mo r mounting nuts to

150 in. Ibs.

ADJU STING THE PROPELLER GOVERNOR

(Figure 7-1)
Do not damage thr e ads on artachment s tud s and

be c areiu 1 not to damage spinner. T he propeller gove rno r c an Se ad j usted fo r a high
and low rpm setting and a feathe ring ad j us tme nr. The

high rpm adjustment must be c hec ked while the air
d. To install the p ropelle r, reve rse the dis as se m c raft is in flight. Obse ne the take -off rpm to see if

Sly procedure. !To rque prope lier mounting nuts 90- it exceeds the redline fi~ure. If e.uces sive rpm is
100 Pt. Ibs.)

o bse rved, land the plane and adjust the high rpm

"i: j

?-*i~
KIGH RPM ADJUS T ING S CREW

PRO PE LLER GO VERNOR

f 9~
E Trslc~, Li

PROIP ~THERING

ADJUSTMENT SCREW

OIL LINE

ADJUSTING noD END

Figure 7 -1. Propeller Govemo r Adjustments
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screw inward to reduce the rpm to the redline fi~ure. ward to correct the setting. One half revolution of the
The high rpm adjustmenr screw is located at the screw inward will lower the feathering rpm approx-
rear of the governor just forward of the speed adjust- imately 100 revolutions. (See Figure 7-1.
ing control lever. One complete revolution of the
screw reduces the propeller rpm by approldmately
25-30 revolutions. LOW RPM ADJUSTMENT

(Figure 7-2)

FEATHERING ADJUSTMENT The low rpm adjustment is made while the aircraft is
on the ground. To make this adjustment, pull the pro-
peller lever back against the detent and observe the

To adjust the feathering action, pullthe control back rpm setting. If the rpm varies from the specified low
through the detent and observe the wint at which the rpm setting of 2200 rpm, che low rpm setd~ must
rpm setting begins to fall off sharpip, then bring the b~ adjusted. The low rpm adjustment is made on the
propeller back to low rpm. The point at which pro- detent rod which is located behind the instrument
peller leathering starts should be at 2100 rpm. Lf ad- panel on the governor control linkage. To increase
justment is required turn the square-head screw on the setting, leng-then the rod; to decrease the setting
the end of the governor control shaft inward or out- shorten the rod.

PROPELLER CONTROL LEVERS

LOW RPM ADJUSTMENT

Figure 7-2. Propeller Low RPM Adjustment
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’..iI
i

A-’
SECTION A-A

Figure 7-3. 1Winor Propeller Blade Repair

PROPELLER ADJUSTMENT b. Remove the oil Line from the end of the accumula-

tor

For Hioh and Low pitch adjustments, service, over- c. Remove the four clamps that hold the accumulator

haul and maintenance procedures refer to the manu- mounting brackets to the engine mount and remove the

r’acturers applicable FAA Approved Propeller Manuals. accumulator.

d. To install the accumulator, reverse the disassem-

bly procedure.
MINOR PROPELLER BLADE REPAIR

(Fiqure 7-3)

Minor nicks, dents, and gouges may be dressed out by
approved line _oersonnel. Blend any nicks or go~ps

OIL L~SE
into the leading edge with smooth curves, and gener-

ous radii as shown in figure 7-3. Reanodize reworked ´•f

area by ~he chromic acid process only.
-t~

PROPELLER ACCUMULATOR REMOVAL

(Figure 7-4)

a. Check the propeller control lever for unfeathering
(low pitch) position, to release accumulator pressure.

)CAUTION\
PROPELLER ACCU1MULc~TOR

This system has approximately 300 PSI of pres-

sure with the propeller in full-feather position. Figure 7-4. Unieatheri~a Accumulator Removal
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~UEl SYSTEM AIRCRAFT DEFUELING

(Fi~ure 8-1 and 8-M) To insure Ulat all fuel is removed from the system,
the fuel should be drained through the boost Dumos,

The standard fuel system, on aircraft, serials TG-1
To expedite the deiueling operation, the boost pumps

may be used to pump the fuel out of the system. The
and after, consists of an inboard leading edge fuel

following steps must be accomplished before emer-
ceil, and a box section fuel cell, utilizing the box

section filler cap for fueling both cells. The standard ~izing the pumps:

system has a total of 7lgallons per wing or a total

of 1~2 gallons of usable fuel. Xn interconnect tube a. ,L~pply external power to the aircraft electrical

between the inboard leading edge cell and the box sec-
system.

tion cell incorporates a flapper valve (at the leading
b. Place the fuel selector valve in the "ON" positionedge cell) to prevent fuel surging from the leading

and the mixture lever in "IDLE CUT-OFF".
edge cell back into the box section cell while the

aircraft is in a nose high attitude.
c. Remove the filler caps to vent the system.

The optional. fuel system for aircraft, serials TG-1
d. Disconnect the fuel line at the firewall and attach

through TG-58 has an additional fuel cell installed
a drain hose. Provide a suitable container for the

in the nacelle which increases the total fuel caoacity
to 89 gallons per wing. Total system capacity is fuel.

178 gallons of usable fuel. This system is filled
e. Ener~ize the boost pumps,through two fuel cell filler caps, one is located in

the box section fuel cell outboard of the nacelle, and
f. fuel is no longer pumped from the aircraft,the other on top of the nacelle fuel cell.

open the sump drains to complete the defueling oper-
adon.

The nacelle fuel cell is located higher than the
box section and leading edge fuel cells and ADJUSTING THE FUEL PRESSURE (ENGINE-DRIVEN
care should be used when checking the level

FUEL PUMP)of the fuel system. IX) ~jOT remove the wing
cell filler cap ii fuel is indicated on the nacelle

a. The fuel pumo is located at the rear, on the
filler cap dip stick, or if fuel is less than six lower right side of the engine.
inches below the filler opening.

b. install a fuel pressure gage (0-30 psi range) and
The fuel system on aircraft, serials TC--69 and after, a’’T" fitting on the pressure side of the pump.
consists of nacelle,box,inboard and outboard leading
edge fuel cells. This increases the total fuel capacity c. 13rP~ the safety wire and loosen the lock nut on
to 102 gallons per wing. Total sostem capacity is the adjusting screw.
aOd gallons of usable fuel. ~U1 tanks in this system
are filled from a single point filler car, located in d. Disconnect andplug the air reference line from
Ule ourboard leading ect~e ~uel cell. rlii the fuel cells th,,,~ine pump.
are interconnected in order to make all of the usable
fuel in each wing available to its engine when the ~OTE
fuel selector valve is turned "on’’.

The fuel system is actually two indeDendent systems ,Ulo~v the air reference line fitting on the

connected by a crossfeed. Each fuel cell (except the fuel pump to remain open while adjusting
box section cell and ou~board leading edge cell. is the pressure on the pump.

equipped with a float-type transmitter unit. These
units transmit their cd~lective fuel ouantito for each e. Operate the engine at 2100 rpm and set the engine

wing to the gage for that wing. The fuel ~uantity pump co 23 psi with the boost pump off.

gage is measured in gallons per wing.
f. Reinstall the air reference line to the pump.

X submerged boost pumD is located in each inboard lead-

ing edge tank. The boost aumDs are controlled by seoa- g. Tighten the lock nut and safety wire.
rate ON OFF toggle switches located on the pilot’s
subpanel. If a boost pump should fail, a pressure
switch Oocated in the fuel line) will cause the re-

.spective BQOST PUSIP FAIL sign on the annunciator ENGINE-DRIVEN FUEL PUMP REMOVAL AND

panel to illuminate. INSTALLATION

The fuel system is drained by 6 snap-type drains under a. Xccess to the engine-driven fuel pump is gained
the wings. drain is located in each leading edge through the right cowl door on each nacelle.

cell, box section cell and in the fuel strainer. ~n
additional fuel strainer drain for the heater fuel line b. The fuel pump is located at the rear, on the

is located in the nose wheel well. lower right side of the engine.
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BENDDi FljE L INJECTOR
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1
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I
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LE~LDING EDGE

CELL i
I
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~a ~;f

CRCSS FEEDi~
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BOX SECTION CE LL FLUSH

ISYPHONI3P,EXii)11111 r\i ~-4-- 1)(I1II(~ ~LI
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CELL
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VALVE
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Iry CHECK VALVE I f I FUEL SELECTOR VALVE
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Figure 8-1. Fuel System Schematic (TG-1 thro~h TG-68)
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Fig. 8-1A. Fuel System Schematic (TG-69 and after)
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c. Disconnect the fuel plumbing and drain plumbing e. Cut the safety wire from around the retaining
from the pump. Remove the fuel pump heat shield bolts and remove the bolts.

(TG-63 and after). (See Service Instructions No.

0007-283 for prior aircraft), f. Pull the pump down far enough to gain access to

the pump outlet line.

d. Remove the pump retaining nuts and remove ~e

pump. g. Disconnect the outlet line ~td remove the pump,

e. To install the pump, reverse the preceding steps. h. install the pump by the reverse of the above

procedure. Torque the pump mounting bolts to 20-30

inch-pounds and safety wire.
REMOVING AND INSTALLING FUEL BOOST PUMP

(ELECTRIC)
TESTING THE FUEL QUANTITY TRANSMITTER

a. Drain and purge the fuel system for the appro-

priate wing. a. To check the resistance of the transmitter, Dlace

an ohmeter between the transmitter cover and the
b. iMake sure the electrical power to the boost

terminal stud.
pump is off.

b. Refer to the chart below to determine the
c. Remove the boost pump access cover on the

desired resistance readings.
underside of the wing.

d. Disconnect the electrical leads to the pump.

FUEL QUANTITY GAGE RESISTANCE READINGS

TG-1 through TG-6a TG-B9 through TG-83 TG-84 and after

~Jacelle Fuel Cell 0.0 -2 ohms full, 0-0.3 ohms full, 0-0.9 ohms full,
40 =3 ohms empty 30 =2 ohms empty 90 =2 ohms empty

Leading Edge (Inbd) 0.0 ,2 ohms full, 0-0.5 ohms full, 0-0.6 ohms full,
120 =3 ohms empty 30 =2 ohms empty 90 ~2 ohms empty

Leading. Edge (Outbca 0.0 -2 ohms full, 0-0.3 ohms full, 0.0.5 ohms full,
120 ~x3 ohms empty 30 =2 ohms enp~y 90 =2 ohms empty

Box Section 0.0 -2 ohms full,
130 =3 ohms empty
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ADJUSTMENT OF THE FUEL QUANTITY inch steel pins are used for the protrusions whichTRANSMITTER contact the selector gear.

a. If the resistance reaches the desired reading
before the transmitter float reaches the full position,
bend the float arm up slightly.

b. If the resistance reaches the desired reading
before the transmitter float reaches the empty
position, bend the float arm down slightly. ~----lin.

c. Xfter completing the above operation, check the
transmitter in the full and empty conditions.

in. DWM. 1/4 in. LONG

~-----XPPROX. 1/8 in.
REMOVING AND INSTALLING THE FUEL SELECTOR
VALVES

Figure 8-2. Rigaaing Tool
a. Drain the fuel system.

b. Place the aircraft on jacks and partially retract a. Remove the cover plate (not shown), stop screw
the gear until the inboard main gear door is fully (1) and overtravel tube (2) from the fuel selector
extended. valve gearbox (3) located in the wheel well.

c. Remove the selector controlcabie. (See Control b’ Using the rig,ing tool, set the selector gear (4)
Cable Removal.) in the "CROSSFEED" position. The arrow on the

selector gear should be positioned at 12 o’clock.
d. Remove the fuel selector valve plumbing

c. Set the selector handle pointer on the fuel selec-
e. Remove the bolts securing the selector valve to

tO’ panel, 180" from the"OO" position and hold
the mounting bracket. firmly in this position.

f. =\ssembly is accomplished by the reversal of the
d’ I"sert the control cable (5) through the over-

above procedure. Lubricate the fuel line threads with
travel port and rotate the cable (LH thread) to

anti-seize compound (See Table of Thread Lubricants) e"page two threads in the selector valve gear.
before installation.

e. Rotate the selector gear 6-3/´•1 revolut~ons to
Refer to the rigging procedure for the control cable

feed the control cable through its housing up to the
installation. fuel selector panel gearbox in the cockpit.

i. Screw the cable in (LH thread) until the cable end
is L1.3 inches minimum to 4.5 incites maximum from
the face of the overtravelport. It wiU.be necessaryFUEL SELECTOR VALVE CONTROL CABLE RIGGINGI to have someone hold the selector handle pointer in
position until the control cable is engaged with the(Figure 8-3)
gears in the fuel selector panel.

g. iMove the fuel selector handle pointer to the
"CROSSFEED" position. The arrow on the selector
gear should now be at the 12 o’ciock position. TheTo aid in the rig,oing~ procedure, a locally rqanu- cable end should measure 9.7 inches minimum tofactured "rig~ing tool" (see Figure 8-2) may be con- 3.3 inches ma.dmum from the overtravel port.-structed fbf´• turning the selector gear. Tubing of i/a

or 3j8inch diameter is used for the handle and 1/8 h. Ins~all the stop screw and install and safety the
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overtravel tube. Place the selector handle in all CROSSFEED
positions to insure proper selection and operation.

i. Install and safety the cover plate. No lubricant
2

is used on the fuel selector valve.

TOFUEL SELECTOR VALVE CONTROL CABLE REMOVAL FliELO O
SELECTOR(Figure 8-3) i

PANEL

ON-

a. Remove the cover plate (not shown), stop screw I-t;I(1) and overtravel tube (2) from She valve gearbox i

(3) located in the wheel well.

b. The cable mav be removed through the overtravel
O~C)

port by rotating the selector,oear.
OFF

INSTALLATION OF FUEL FLARED FITTINGS
FUEL SELECTOR VALVE

(L. H. Shown, Cover Plate Removed)
I. Stop Screw 6. Slider

2. Overtravel Tube 7. Cable RousingWhen installing flared fittings and hoses, make sure
the threads are lubricated properly (see Figure 8-4) 3. Selector Valve Gearbox 8, Cross Feed Port
with anti-seize compound tin accordance with the Ta- d. Selector Gear 9, Over Travel PortBLE OF THREAD LUBRICANTS). When previously
installed fittings are removed, they should be wiped 3. Co"trol Cable
clean and relubricated before they are reinstalled.
Toraue all fittings in accordance with the FLARE
FITTING ;kUD HOSE FITTING TORQUE CHART. Figure 8-3. Fuel Selector Valve

TAPERED rLUBRICXTE rLUBRICXTE rLUBRICXTE
PIPE THREADS

STRAIGHT THREADS
DO NOT LUBRICATE
FEBWLE THREADS

NEVER ALLOW LUBRICANT TO
CONTACT THIS SURFACE

Figure 8--1. Lubrication of Flare Fittings
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FLARE FITTING TORQUE CHART

TORQUE -I3iCH POU~D

TUBING ALUMINIJM ALLOY STEEL HOSE END FITT~NG
OD TUBING FLARE FLXRE AND

INCHES XND 10061 OR AND 10078 XND 10062 HOSE ASSE~IBLIES

IMIMMUM M~ICIMUM blAXTPdUM MAXIblUM

1/6
3/16 90 100 70 100
1/4 40 65 135 150 70 120
5/16 60 80 180 200 85 180
3/8 75 125 270 300 100 250
1/2 150 250 ?50 500 210 420
5/8 200 350 650 700 300 480
3/4 300 500 900 1000 500 850

1 500 700 1200 1400 700 1150
1-1/4 600 900
1-1/2 600 900
1-3/4 I I I I

2 I I I I I I

NACELLE FUEL CELL REMOVAL AND c. Remove the screws securing the filler neck (3) to
INSTAI.LAIION the nacelle skin (if installed).

d. Remove clanlp from 3 inch interconnect tube in

f i bottom of cell and the vent nipple clamp inter-
connec~ line in wheel well.

e. Remove the fuel transmitter and the fuel cell
plate (1).

I f. Unsnap the fuel cell and remove it from the

I nacelle cavitv through the access hole (1).

NOTE

Tape edge of access hole to protect cell
4 from damage during removal.

i. Nacelle Fuel Cell Access and Transmitter
g. Installation is accomplished by reversing the

2. Forward Access Plate above Drocedure Use Permates No. 2 (Item 3,
3. ~lacelle Filler Neck (TG-1 thro~h TG-68) Sealinp Chart) between the skin and the adaoter

nange when installing the filler neck. Torque the
4. ~acelle Vent Line Access Plate bolts securing the filler neck to 45 to 55 inch pounds

and safety wire, Torque the bolts securing th~ trans-
mitter to 45 to 55 inch pounds and safety.wire. Tor-

Figure 8-5. Nacelle Fuel Cell Access Openings que interconnect clamp to 25 5 inch pounds. Tor-
~ue the rubber fuel cell nipples to 25 -1 5 inch Ibs.

a. Drain and purge the fuel cell.
NOTE

If the fuel cell is to be stored for a period ofb. Remove the fuel cell access plate (1), the for- 10 days or longer, coat the inside of the cellward access plate (2) and the vent Line access plate with light engine oil to prevent cracking or(4). deterioration.
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LEADING EDGE FUEL CELL REMOVAL AND i. Unsnap the fuel cell and remove it through the

INSTALLATION fuel access hole (2).

D NOTE

Tape edge of Liner and access hole to

1 2 prevent damage to cell.

j. Installation is accomplished by reversing the

I above procedure. Torque the transmitters to 25 inct

O pounds and safety wire. Torque U~e fuel boost pump
L, to 20 to 30 inch Dounds and safety wire. Torque the

fuel cell outlet plate screws and bolts to 20 to 30
inch pounds and safety wire the bolts. Torque the
fuel, cell plates (2 and 4) to 45 to 55 inch pounds and

safety wire. Torque interconnect clamps to 25 1 5
TOP VIEW inch pounds, the rubber fuel fitting nipples to 25

S inch pounds.

4 NOTE

3 1 I If the fuel cell is to be stored for a Deriod of
10 davs or longer, coat the inside oi the cell
with ~ght engine oil to prevent cracking orIa deterioration.

L,_ L,,,,~

1=3 BOX SECTION FUEL CELL REMOVAL AND
INSTALLATION

Ifl
BOTTOM VIEW

i. Access Plate and Transmitter

2. Fuel CellXccess and Transmitter

3. Fuel Boost Pump

´•I. Fuel Cell Access Plate (under the removable r ---7
aft nacelle section) i I 0’__,J

5. Outboard Fuel Cell Access

Figure 8-6. Leading Edge Fuel Cell Access Openings
TOP VIEW

a. Drain and purXe the fuel ceil.

b. Remove the fuel ceil access plate (2) and trans-

mitter.

c. Remove inboard access cover and transmitter (1).

d. Remove the access cover and the fuel boost r-- --I r -e

pump (3) under the wing. M IG)
"I-

e. Remove the lower aft nacelle section and the
fuel cell access plate (a). Remove the cotter pin
securing the flapper valve assembly to the internal

inboard interconnect. Remove the interconnect j BOTTOM VIEW

clamp. 1. Fuel Filler Neck (if installed)

t. Remove the oucboard internal interconnect clamp 2. Access Plate and Transmitter (If Installed)
through the fuel access hole (2). 3. Box Section Cell Inboard Access

g. Remove the outboard fuel cell access plate (5). 4. Box Section Cell Outboard Access

h. Disconnect all fuel and vent plumbing. Figure 8-7. Box Section Fuel Cell Access Openings

8-6



a. Drain and purge the fuel cell. NOTE

b. Remove the screws securing the filler neck (1) Tape the edge of the access hole to pro-

tect the fuel cell during removal and
to the wing skin.

installation.

c. Remove the access plate (2) and the transmitter

(if installed). CI
d. Remove the inboard (3) and outboard ((i) access

plates on the underside of the wing. I I 1 2

e. Remove the fuel cell plates and remove the in-

ternal fuel cell interconnect clamps.

i. Disconnect the drain and veni plumbing. I
g. Unsnap the fuel cell and remove it from the wing C3
cavity through the outboard access hole (4).

NOTE BOTTOM VIEW

Tape the edge of the access hole to protect
fuel cell during removal and installation.

h. Installation is accomplished by reversing the
i. Fuel Plumbing Access

above procedure. Use;eermate.u No. ’2 (Item 3,
2. FuelCe!l~ccess

Sealing Chard between skin and the adapter rlange

wnen installing the filler neck. Tomue the filler 3. Fuel Filler Neck

neck bolts to 45 to 55 inch pounds and safety wire.

Torque the transmitter (ii installed) to 25 inch pounds

and safety wire. Torque the access plates (3 and 1) Figure 8-8. Outboard Leading Edge Fuel

to ~j to 55 inch pounds. Torque the fuel cell inter- CellAccess Openings

connect clamps to 25 5 inch pounds. Torque the

rubber fuel cell nipples to 25 5 inch pounds.

g. Installation is accomplished by reversing the
~UT)TE

above procedure. Use permate?e No. 2 (Itern 3,

if the fuel cell is to be stored for a period of Sealing Chart) between the skin and the adaoter

10 days or longer, coat the inside o;:he cz~ ilange when installing the filler neck. Toro;e the

filler neck bolts to 45 to 33 inch pounds an;l safetv
with Light engine oil to prevent cracking or

wire. Torque the transmitter to 25 inch pounds and
deterioration.

safety wire. Torque the access plates to -15 to 55

inch pounds. Torque the fuel ceil interconnect clamps
to 25 5 inch Dounds and me rubber fuel nipples to

25 5 inch pounds.
OUTBOARD LEADING EDGE FUEL CELL REMOVAL

AND INSTALLATION (TG-69 and after) NOTE

a. Drain and purge the fuel cell. If the fuel cell is to be stored for a period
of 10 days or longer, coat the inside of

b. Remove the screws securing the filler neck (3) the cell with light engine oil to prevent

to the wing skin. cracking or deterioration.

c. Remove the access plates (2) and the fuel and

vent plumbing access plate (1) on the underside or’
TESTING FOR FUEL CELL LEAKS

the wing.

d. Dis~ohnect the fuel and vent plumbing.

e. Remove the fuel cell plates and remove the Although the chemical test is more sensitive, either

internal fuel ceil interconnect ciamps,
of the following test procedures maybe used to detect

leaks in the bladder cells.

f. Unsnap the fuel cell and remove it from the wing

cavity through one of the access openings (2). a. SoapSudsTest
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i. .-\ttach test plates to all fittings. 7. The solution and test cloth are satisfactory
only as long as ~hey remain clean. Indicator solution

psi
the cell with air Lo a pressure ai that is not in immediate use should be stored ina

closed container to prevent evaporation and deteri-
oration.

3. ~Poly a soar, and water solution to all re-

paired areas and an; areas suspected of leakage. Bub- After the test, remove ail plates and test equipment.bles will appear at any point where leakage occurs. Allow the cell to air out.

d. ;\fter test, remove all plates and wipe soap
residue from the exterior of the cell.

-\iOTE
b. Chemical Test

In conducting the tests outlined above,i. Attach test plates to all fitting openings e~u- thecell need not be confined by a cagecept one.
of llg, providing the 1/i psi pressure

2. Pour ammonia on the absorbent cloth in the
is not e?rceeded.

ratio of 3 cc per cubic foot of cellcapacity. Place
the saturated cloth inside the cell and install the
remaining test plate.

3. ~Iake up a phenolphthalein solution as fol-
FUEL CELL REPAIR

lows: add ?O grams phenolphthalein crystals to 1,/2
gallon of ethylalcohol, miu, then add lj2 ~llon of
water. REP,4IR OF RUBBER FUE L CELLS (COODYEAR)

I. Inflate the cell with air to a pressure of 1/? The followin~ items for field rPoairable injuries (in-psi mauimum. side or outside) are per~nissable. Damaged cells)
not covered by these items, should be returned toj. Soak 3 large white cloth in the nhenolphthal- rhe Goodyear Tire and Rubber Company, Rockrmrr,ein solution, then wring it our: thoroughly and spread Coorgia, for repair.

it smoothly on the outer surface of the cell. Press
die cloth down to insure detection of minute leaks. i. ,Punc~ures

8. Check the cloth for red spots which will 2. Slits to mauimum 3 inch lengthindicate a leak. JIIark any leaks found and move the
cloth to a new location. Repeat this orocedure until 3. Xbraided holes
the entire ´•?tterior surface of the ceil has been
covered If red soots auoear on the cloth, they may ´•1. Loose hangers and glove snags (hot repairbe removed by resoaking the cloth in the solution, only)

8-7



Repair the fuel cell as follows: NOTE

a. Thoroughly clean the damaged area, (at lease one Air cured repairs are to be made at

square foot surrounding the injury) with Methyl-Ethyl- room temperature of approximately
Ketone solvent. Three washings are recommended to 75’ F. Add 25~0 to the cure time for

assure cleanliness, each 10" drop in temperature.

b. Cut a patch from repair material furnished in re- If heat is to be used for curing, insert heat from No.

pair Kit, No. 2F1-2-31853, large enough to extend be- 2F 1- 3-25’721 cure iron (contained in Kit No. 2F1-2-

yond damaged area by 2 inches in all directions. The 31234) between "C" clamp until cement is forced from

patch should be thinned toward the edges. edges of the patch. Cure for 2 hours at 2400 F. Allow

iron to cool for 15 to 20 minutes before removing.

c. Place the dull or gum stock side of the patch ned Remove iron, metalpia~e, foam rubber and cellophane.

to the cell. Wash the patch thoroughly in Methyl-Ethyl- DamDen celloDhane with water, using a sponge, and

Ketone. remove by peeling off. Loose edges of patch up to

1/4 inch m;tuimum may be trimmed off anl. buffed

smooth. Protect area of tank around buffed area with

masking tape. Loose edges exceeding 1,’´•i inch may be

NOTE re-cemented using the same cure procedure as pre-

viously used.

No patch is required for loose hanger
or glove snap repair, but heat must Storage and Handling: Prior to storage, clean the cell

be used for curing. with warm water and soap. D~y and wrar, in as small

a package as possible and place in a cardboard box.

Store in a cool dry room away from any electric motor

d. Z~ix the cement in the following proportions and
that might be in operation.

sequence. Use one quart can containing 272 grams of

23´•62C, heat if necessary to liquify. To this add one
~Iaterials and Equipment needed for repair:

can of 2233C (185cc) and stir until smooth (a minimum
of 9 minutes is required), a. Air Care: (Kit 2F1-2-31853)

a. Apply two evenly brushed coats of cement to the QUAI\PTITY ?TOEdENCLXTTiRE GOODYEhR

cell and patch surface. Allow 30 minutes drying time
P-4RT NO.

between the second coat and the application of patch
(do not use cement airer it has been miued more than

2 QtS. Cement 2312C

two hours). 2 1/2 Pts. Mixrure 2333C

2 Bottles Jliucure 2315C

2(1Pts. Methyl-Ethyl-getone
i. Center repair Datch over reoair area and roll 1 Sheet 12" 1

do~vn firmly using the 1 inch stitcher. Start rolling i," Patch ETC 39
from center of patch to the outside edge. This will 1 Sheet 12" 1

remove any trapped air. Hanger or glove snap re- a4" Cellophane
pairs use the same cementing and drying time as 1 Sheet 1~ x Foam Rubber,
regular repair but will require heat for curing. 12" x 12" Cloth Back

g. Place cellophane over repair and on inside of b. Heat Cure: (Kit No. 2B1-2-31234). Kit consists

cell under reDair. It is very important that the cel- of all the above items listed in the air cure repair
lophane on thk inside or’ the cell be placed under the kit, plus the following items:

repair area, thus preventing the two inside surfaces

of the cell from being cemented together. Over the

outside cellophane place the 1/4 inch cloth backed QUANTITY NOMENCLXTURE GOODYEAR

foam rubber, cloth side up. Over the foam rubber PART NO.

place a i/ax 6 ?t 6 aluminum plate and place a "C"

clamp (8 inch min. clamp) over the metal plate and 1 1" Paint Brush

underneath the work bench too. With patch and plate 1 1" Stitcher
centered over repair area, tighten the’’C" clamp un- 1 Cure Iron (26-00 Fl 2F1-3-25721

til cement is forced out under edges of the repair (let 2 1/4’ x 6" x 6’

cure for 72 hours). Aluminum Plate
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THE HEATER CONTROL SYSTEM heater fuel pump. Luring flight, or withland-

(Figure 10-1) ing,oears retracted, heater operation is sup-
plied by both heater fuel pumps.

(TG-1 through TG-62)
(TG-63 and after)

The heating system consists of a 55,000 BTU com-

bustion air heater, (located in the fuselage nose A three position heater control switch replaces the
section) a six position mode switch, vent air blower, automatic heat control switch on aircraft (TG-63 and
combustion air blower, two heater fuel pumps, four after) that are not equipped with air conditioning. The
cabin outlet ducts, a defroster duct, an automatic ventilation blower, which operates through the landingtemperature control and three sensing elements. The gear down limit switch, provides ventilation air onlysix position mode switch controls the heater and air when the aircraft is on the ground and the BLOWER
conditioner systems. position is selected. When the HE-~T position is

selected, the heater operational limits are controlledThe CABIN ,4IR control is attached to the iris valve, by the heater ductstat. As heat increases to 200" =3",located at the heater inlet, and controls the heater the ductstat shuts off the hearer fuel solenoid and
and air conditioner air valve switch. When the con- fuel pumps; when the temperature has dropped belowtrol is pulled out (closing the iris valve) the air valve 600 g 2 0, the ductstat activates the fuel pumps andswitch will shut down the heater. If the CABIN ,4IR fuel solenoid and the heater isnites.control is pushed in (openino the iris valve) the switch
will shut off the air conditioner.

RIGGING THE HEATER CONTROLS
When placed in AUTO BEAT or AUTO COOL, the

heating and air conditioning are automatically con-

trolled through the temperature controller, located The CABIN ,UR control, on the far left side of the
on the forward cockpit bulkhead. The temperature subpanel, controls the iris valve at the heater inlet
controller regulates the comfort level by "balancing" and the he~ter-airconditioner air valve switch. Place
the readi~s transmitted by sensors located in the the iris valve Ictuator as far to the (faci~P Br-
heater inlet, cabin overhead air panel and heater out- ward) as possible. With the CABIN AIR control push-let duct. The heater is cycled by a 180"F thermal ed in, attach the control wire to the iris valve actu-
switch in the heater outlet duct. When the mode ator arm. The air valve switch is positioned on the
switch is placed in ~e BLOWER position, the vent underside of the radio shelf and may be adjusted byair blower on the heater intake is activated. The moving the snritch back or forth in its mounting slot.
blower will operate if the landing gear is in the ex- Pull the CABIN AIR control until it reaches the mid-
tended position only; if the gear is retracted, the point of its travel and adjust the air valve switch to
blower will shut off. When the aircraft is in flight, actuate ai:this point.
the heater relies on ram air and an additional com-

bustion air blower, which operates continually, to The Dilot and copilot air vent doors above the rudder
supply air at high altitudes. edais are controlled by individual push-pull knobs

located below the left and right subDanels. The doors
The CABIN TEMPERATURE control is located next are adjusted at the attachment or’ the cable and vent
to the CAB~ XIR control on the left side of the sub- door on the forward cabin bulkhead.
panel. When the mode switch is in the AUTO COOL
or AUTO BEAT position, the CABIN TE,MPETU-
TURE control may be used to increase the tempera- HEATER ELECTRICAL SYSTEM
ture (turn to the right) or decrease the temperature
(turn to the left). The CABIN TEMPERATURE con-

trol will not work in any other mode. OVERHEAT THERMOSTAT

An overheat thermostat is set to shut off the heater
at 300 degrees Fahrenheit in case the duct thermostat The overheat thermostat is set at the factory to oper-
malfunctions. As in other combustion hearer instal- ate at 300 degrees Fahrenheit and ordinarily ~viU. not

lations, it is a normally-open thermoswitch which need to be adjusted.
closes if an overheat condition develops. ~ihen clos-
ed, it shorts the heater power supply to ground, blow-
ing a fuse and shutting down the heater. The fuse can

IWARNINCInot be replaced in flight.

NOTE

Siri~le or dual heater fuel pump operation is Never set the thermostat for temperature
controlled by the landing gear limit switch. above 300 degrees Fahrenheit. The heater is
While on the ground, or with the landingaears not designed for higher temperature and fire
extended, heater operation is supplied by one may result.
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iTG-74 AND AFTER

fd´•
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r\ 1- f

1. Cabin Temperature Control
40

ih i I 2. o~tron´•r c~nlmi

3. Cabin Air Control
I,

J

je 4´• Front Floor Outlet

5. Fresh Air Scooo
I I

O3(
8. Overheat Thermostat (300?F)

6. Pilot’s Outlet

7. Heater Fuel Pumos
u

o
1,. Solenoid Valve

9. Heater FuelStrainer
IC-\

11. Heater Overboard Fuel Line

~oO O" o
12. Combustion FuelInlet Line

i i

1!’ 14. Heater Shroud Drain

i 1 13. Heater Exhaustr

n lj. Heater Spark PLuS
a

,r

o ´•i~ 16. Heater Ignition Lead Assembh-

i 17. Combustion Air Intake Duct

i
_

18. Iris Valve

19. Intake Blower Assembly
i’ -f’ 20. Heater Safety Switch

II i01O O 21. Ignition Assembly

i~S 0;~0 22. Heater Duct Thermostat

23. Overheat ruse

24. Heater Resistor

25. Duct to Rear Seat Outlet

26. Pilot’s Air Control

27. Go-Pilot’s Air Control

28. Canopy Fresh Air Vent

29. Cabin Heat Circuit Breaker

30. Cabin Temperature Sensor

31. Outside Air Temperature Sensor

32. Combustion Air Blower

33. Temperature Controller

34. Six-Position Mode Switch

35. Overhead Fresh Air Control

Location Without Optt>nal :4ir Conditioning 36. Compressor
37. Condenser

38. Evaporator
39. Rear Floor Outlet

40. Butterfly Valves

Figure 10-1. Heating, Ventilation and Optional Air Conditioning.
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To determine the temperature at which the points thermostac. A letter "’ll with an arrow through it on
close, place the thermostat and a thermometer into the head of the switch indicates the direction the
a pail of oil. Heat the oil. slowly until the points close. screw should be turned to increase the temperature

setting. One turn will change the temperature setti~oIf it is necessary the overheat thermostat may be ad- approldmately 125 degrees Fahrenheit.
justed by an adjusting screw on the bottom of the
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CLEANING HEATER REMOVING AND INSTALLING THE CABIN

HEATER IGNITION UNIT

a. Remove the nose cone, heater vent blower and
iris valve assembly. Disconnect the high tension lead To remove the heater ignition unit, disconnect thefrom the spark plug. wiring atthe electricalpiug, disconnect the ignition
b. Remove the spark plug using a deep socket.

lead, remove the ignition unit attaching screws and
remove the unit. Reinstall the ignition unit by re-

c. Before cleaning, versing the removal procedure.e?ramine the spark plug for evi-
dence of cracked or broken porcelain, arcing or car-
bon tracks. If cracks are found in the porcelain, the REPLACINGIGNITION VIBRATORplug should be discarded without further e~uamination.
Arcing or carbon tracks may be caused by shorting
or’ the plug or by dirt on the spring connector. ~n

a. Remove the safety wire and the vibrator retain-either case the fault should be corrected before in- ing ring (1).stalling the plug in service or using a new plug,

d. Wipe out the inside of the heater with a clean
b. Remove the vibrator (2) and radio noise shield

cloth dampened with solvent, (Item 15, Consumable
t3).

Material Chart) to remove any grease or carbon de-
posits

-~OTE
e. Clean the spark plug by sand blasting.

Be careful that "0’’ ring packing (5) does not
drop out of place while replacing the vibrator.

~JOTE

Cover the spark plug hole with a stopper or
c. Install new vibrator (2) with radio noise shield

cap to prevent dirt or sand from lodging there
t3).

during the cleaning.
d. Ens-~FL1 the vibrator retaining ring t1).

e. Safetywire ihe retaining ring to one of the screw;
HEATER SPARK PLUG GAP in the vibrator support collar (a).

Heater spark plug gap should be set from 0. 312 to J

0. 250 inches. The gap is determined by measuring 1 2 3

~llt1the distance between the spark plug electrode and
the ground electrode. Thegap may be adjusted by
adding or removing shims under the electrodes until
the desired distance is obtained.

V v

HEATER IGNITOR POINTS
i. Retainin,aRing 3. Radio Noise Shield
2. V~brator 4. Support Collar

5. O-ringPacking
?kro sets of heateri~nition points are installed in the
vibrator of the heater ignition unit. The primary set
of ignitor points has a service life of 1000 hours, Figure 10-2. Sonition Unit Assemblytheater operation). At this time the alternate set of
points should be put in use. When the alternate set of
points has been used for 1000 hours, replace the
vibrator. Failure to switch to the alternate set of REMOVING AND INSTALLING THE CABIN HEATERpoints at 1000 hours may make the alternate set of
points inoperative,

a. Remove the nose cone tdisconnect the nose tauiThe duplicate set of points are placed into se,rvice by light wiring on airplanes incorporating the optional’LI’

adding an 18 gage jumper wire between terminals "A’; taYi light).and "B" of the heater ignition unit tsee wiring
diagram) on aircraft serials TG-1 through TG-51. b. Disconnect the iris valve control and blowerOn aircraft, serials TG-52 and after, this is ac- wiring. Remove the clamp that secures the blowercomplished by a switch on the LH subpanel. to the supporting bracket.
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c. Remove the bolts that attach the iris valve to the f. Installation is the reverse of removal. When in-
fiberglass plenum and lift the blower and iris valve stalling the blower, apply Item 4, Sealing Chart as
from the plenum. needed to obtain a good seal between the iris valve

and the fiberglass plenum.
d. Disconnect the heater ignition lead from the spark

plug and the heater ignitor.
REMOVING AND INSTALLING THE

e. Disconnect the combustion air flexible tubing from
COMBUSTION AIR BLOWERthe combustion air inlet at the heater.

f. Remove the fiberglass plenum from the heater by
removing the clamp and asbestos strip. The combustion air blower is located under the nose

baggage compartment floor along the right keel dir-
g. Disconnect the fuel inlet line from the solenoid in ectly aft of the forward bulkhead. The blower intake

the nose wheel well and the drain line a~ the heater and exhaust ducts e~ucend through the forward bulk-
fuel inlet, head. To remove the blower assembly, use the fol-

lowing procedure:
h. Disconnect the heater shroud drain line in the

nose wheel well.

a. Remove the nose cone (disconnect the nose taxi
i. Remove the clamp securing the plenum to the light wiring on airplanes incorporating the optional

rear of the heater. taxi light).

j. Remove the two clamps securing the heater in the b. Disconnect the electrical wiring at the Slower.
wheel well.

c. Remove the screws securing the blower mounti~k. Remove the heater attaching bolts that secure the bracket to the keel.
heater supporting ring to the ETo. 1 bulkhead and re-

move the heater from the nose section. d, Remove the wire screen over the end of the blower
intake duct.

i, Installation is the reverse of the removal pro-
cedure. When installing ’he heater position the sup- e. Remove the screws securing the blower intake
port ring and gasket so that the heater exhaust ex- duct the bulkhead.
tends to the left of perpendicular approdmately 8".

f. Remove the clamps and pull the flexible combust-
m, ~Make certain the clamps securing the inlet and ion air hose from the blower exhaust duct.

outlet plenums are properly positioned to prevent
damage to the plenums, g. Remove the screws securing the blower exhaust

duct to the bulkhead.
n. Use Item 8. Sealing Chart as required to obtain

a good seal between the iris valve and the fiberglass h. Turning the blower assembly slightly to gain
plenum. clearance for the intake duct, the blower assembly

out through the baggage comparument. Installation is
accomplished by the reversal of the above procedure.

REMOVING AND INSTALLING THE HEATER

VENT AIR BLOWER

HEATER PRESSURE TEST

a. Remove the nose cone (disconnecting the nose

taui light wiring on airplanes incorporatir~a the opt- The following information is intended to serve as a
ional taui light), guide for testing Janitrol hearers without removal

from the aircraft. This test will determine w’nether
b. Disconnect the electrical wiring at the blower. lea4a~ae through the combustion chamber is within

the allowable limits or if the heater should be over-
c. Disconnect the iris valve control at the iris valve, hauled. The heater should be subjected to this pres-

sure test after each 500 hours of heater operation or
d. Remove the blower attaching clamp. 1000 hours of airplane operation.

e. Remove the bolts that attach the iris valve to the To conduct this test, seal the fuel inlet, the com-
fiberglass plenum and remove the blower and iris bustion air inlet and the exhaust opening, Connect an
valve, air line to the heater drain connection. This air line
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should have two shutoff valves in series to assure to the heater fuel pumps and filters foreign matter

positive air shutoff and a 20 inch mercury manometer from the fuel. The strainer is equipped with a snap-
(or an accurate pressure gage) located between the type drain and should be drained daily during cold
shutoff valves and the heater. Slowly apply air pres- weather to remove accumulated moisture which, if
sure till the gage has a reading of 7 psi or 14. 25 allowed to freeze, could cause heater malfunction.
inches of mercury, then lock in the air pressure by
closing both shutoff valves. The m~udmum allowable

pressure drop of 2.5 psi or 3. 1 inches of mercury REMOVING AND INSTALLING THE CABIN
represents normal leakage at fittings and gaskets.
If the pressure drop e?rceeds this limitation, remove

HEATER FUEL DISCHARGE NOZZLE

the heater and repair the leak. If the pressure drop
is sdlle~cessive, the heater should be overhauled.

The heater is normally overhauled every 1500 hours a. Remove the nose cone.

of heater operation or 3000 hours of airplane oloera-
tion. 5, Disconnect the combustion air fle.uible tubing

from the combustion air inlet at the heater.

c. Disconnect the heater ignition lead at die ignition
HEATER FUEL SYSTEM unit and remove the clamp securing the lead to iris

valve assembly.

d. Remove the blower attaching clamp and discon-
HEATER FUEL PUMPS nect the iris valve control.

e. Unfasten the clamp secu,ri~ fiberglass plenum
After every 100 hours of airplane operation, remove to -Jle heater and lift plenum and blower assembly
the hearer fuel pump strainers by turning the base of forward.
each pumD Wash the strainer in

clean unleaded gasoline and dry:vith compressed air. f. DiscoMecr Ehe i~nition lead at spark plug and

remove the plenum and blower assemblv.
(See Bendix Electric Fuel P?1ITID rns´•alladon and Ser-

vice Instructions, ="orm EM-2j6 and Supplement ~o. g. Remove the fuel inlet cover and disconnect the
I for detailed coverageof d~e heater fuel pump). combustion fuel inlet line.

h. Remove the screws securing the fuel inlet shroud

HEATER FUEL PUMP REMOVAL AND assembly and remove the shroud assembly and the

90-degree fuel inlet elbow.
INSTALLATION

i. Disconnect d~e aerating line at the heater forward
end.

Two electric fuelpumps, connected in series for high
pressure, are located on the left side of the nose j. Remove the fuel discharge nozzle body from the
wheel well, To remove the pumps, the following hearer and remove the discharge nozzle using a Sj8-
must be accomolished: inch socket wrench.

4. Flush the heater fuel system before reinstalling
a. Drain all fuel from the left wi~ cells. the fuel discharge nozzle.

b. Disconnect the electrical plugs from the pump i. Reinstallation procedure is the reverse of ’Lhe
condensers. removalprocedure. When securingthe inlet plenum

to the heater, make certain that the clamp cleats are

c. Disconnect the inlet and outlet lines to the pump. cositioned between the plenum and the heater or the
cleats may damage the plenum.

d. Remove the nuts securing the pump mounting
Z

base to the aircraft.

AIR CONDITIONING SYSTEM (OPTIONAL)
The installation of the fuel pumps is accomplished !Figure 10-3)
by reversing the above procedure.

The air conditioning system is a recirculating air
HEATER FUEL FILTER cooling system containing a 14,000 BTU Freon

refrigerative type cooler. The unit is controlled by
an automatic temperature control and three sensing

A fuel filter is Installed in the nose wheel well next elements.
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A si.u position mode switch controls the heater and SERVICING fHE AIR CONDITIONER
air conditioner systems; however, each system
operates independently of the other. When placed in
AUTO position, the temperature is automacic~y the air conditioner system consists ofcontrolled through the temperature controller located checking and maintaining the correct refrigeranton the forward cockpit bulkhead above the cooilot level, compressor oil level, belt tension and beltpedals. It also regulates the cabin temoerat;re vari- condition.
ations monitored at the sensing units. The sensing
units are located in the cabin overhead fresh air vent,
at the heater inlet and the heater outlet duct.

SPECIAL SERVICING PRECAUTIONS

A fresh air inlet shut off door is located in the dor-
sal fin airscoop. X push-pull control located in the When working on a Freon refrigerative air coolingoverhead fresh air panel controls the airscoop door. system, observe the following special servicing pre-This door should be kept closed to prevent heater cautions:
and air conditioned air loss.

a. Remember, this is a high pressure system. When
disconnecting a Freon line, loosen the fittings justThe air scoop and ramD assembly located in the upper enough to bleed off pressure slowly, then disconnectRH naceile controls the air circulation through the the fitting.condenser compartment and is completely automatic.

The air scoop and ramp assembly has three positions: b. Whenever a Freon line is disconnected, purge"ciosed" (when the air conditioning is not in use), ~he entire system with a vacuum pump operating at"flight" lair scoop elctended about 2 inches above the the 125 micron level.nacelle), and "ground" lair scoop fully e.utended).
When the air conditioning is turned on, a switch in-

c. Use only refrigerant 12 in this system; other re-corporated in the landing gear selects air scooo Dosi- frigerants, particulary those containing methyltion: gear down, the air scoor, will ooen to the chloride, will cause rapid deterioration of the alum-’’ground" position; gear off the groun;i, the air scoop inum compressor components.will open or lower to the "aight" position. The con-
denser fan operates any time the air conditioning d. When the system with R-12, avoidmode is selected.

smoking or working near an open flame. R-12 Dass-

ing over an open flame will produce a highly to~ic
Phosg´•ene gas.

FREON REFRIGERATIVE A1R COOLING SYSTEM

The air conditioning system is similar to many home CHARGING THE FREON SYSTEM
and automotive units and consists of si.Y major com-

ponents. (See Air Condidoner Schematic.) The belt-
driven compressor, which Is coupled by a m~ede
clutch, compresses the Freon to a high pressure,
high temperature gas. At aircraft TG-T4 and after, The system should be recharged when:
a pressure relief valve is installed in the line to Dre-
vent e?rcessive pressure buildup in d~e system. The a. The Freon level is insufficient or:he Freon ob-
gas passes through the condenser where cooling air Served through the sight glass (see Figure 10;1) in the
removes heat from the gas, condensing it to a liquid right hand wheel well contains bubbles or appears
state. The liquid is then stored in She receiver-dryer milky.
where any moisture or foreign material is removed
from the system. The Freon flows to the ex~ansion b. Leaks are detected after inspection with avalve where it is metered into the evaDorator at a halide gas torch.
rate which allows all the liquid to ret;rn to a gas.
The heat reauired for evaporation is absorbed from c. Air has entered the system.the cabin air passing over the evaporator coils.
After passing through the evaporator, the Freon d. Freon carrying components have been replaced.returns to the compressor at a reduced pressure.
For partial cooling, a hot gas bypass valve allows a The Freon system should be serviced by a qualifiedportion ai the gas to bleed off from the condenser, air conditioner service man. The Air Conditionercycling back d~rough the compressor. Schematic shows a typical service unit hook-up.

10-7



CHECKING COMPRESSOR 011 LEVEL

(Fi~ure 10-5)

~r
The compressor oil level should be checked by a

aualified air conditioner service man at the following
times:

GL;AS~ Xfter the air conditioner has operated for the
first time.

b. ~t the bepinninp of each season’s operation.

c. When oil is emitted from the compressor during
servicing operation.

d. ,Uter Freon system is recharged.

FUEL STRIUNER
The compressor is ~charged with 3/8 pint of 500 viscos-
ity, Suniso Number 5 or Tesaco CaDella E oil. Only

Figure 10-J. R.tl. Wheel Well Looking Forward these or equivalent oils should be used when adding oil.

NOTE a. To check the compressor oil level, use the fol-
lowing procedure:

The Freon system contains a total charge or’
5 pounds 4 ounces of Refrigerant 12.

1. Operate the air conditioner for approldmately 15
minutes.

Hook the service unit to the connections on the com-

pressor. The abbreviation DISCH or the letter ’’D" 2. Xttach service gages to compressor service
on the compressor cylinder head designates the dis- valve ports.
charge service valve. The word SUCTION or the
letter "S" on the compressor cylinder head desig- 3. With air conditioner operating, slowly close the
nates the suction service valve. suction service valve until the suction pressure gage

reads 0 or slightly below.
Charge the system until the flow stops. The r"rpon
should be added in a vapor form toprevent liquid Stop the air conditioner and quiclly close the
"jlugging", whicn may cause damage to the comDres- suction service val~-e when the suction gage reads a
sor. Xt’ter the system has been fully charged and run little above O.
appro~dmately 13 minutes, me compressor oil level
should be checked as outlined below. 5. Close the discharge service valve.

FINGER RING

ca~ I
1080

,I
’I

on CHECK PLUG 3!
(ALSO OTHER SIDE)

5
~i3´•’

12 WOTCSES

1/8’’ AP,L~RT

Figure 10-5. Compressor Oil Check Plup.4nd I3iDstick
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OTL r,EVEL

INITWL CHARGE
Dip Stick Oil Dip Stick Oil DiD Stick Oil

Depth Quantity Depth Quantity rjeoth Quantity

7/8" 6 oz. 1" 8 oz. 1-1/8" 10 oz.

6. With both service valves closed, the suction Two limit switches control the air scoop actuator
pressure will slowly rise to about 5 pounds gage travel for the "flight" (or intermediate) position.
pressure. The "e?rtend" switch that limits upwacd travel is lo-

cated on Yle right side of the air scoop. The "retracc"
7. The remaining pressure is relieved by unscrew- switch that limits the downward travel is located on

ing the oil check plup S full turns and bleeding off the the left side of the air scoop. Because the area of
pressure until the gage reads O. operation is overlapped by the two limit switches,

the switch that governs air scoop travel in a specific
8. Remove the oil plug and "0" ring and determine (up of down) direction must actuate first. To adjust

the oil level on the dip stick by the oil level chart. the switches, raise the dr scoop 1. 9 inch above
To ~lace the crank throw in the best ~osition for dip the too of the nacelle. ~LIove the switches in their
jtic~kinsertion, point the keywav on the comDressor slotted mounts until they actuate (a distinct click will
shaft up toward the cylinder head, be heard) in’che following order: ~e "e.utend" spritch

actuates first:vhen the air scoop moves up from the

’%losed’’ position; the "retract" snitch actuates first
b locally manufactured dip stick (see Fj~ure 10-J) when the air scoop moves down from the ";round"
may be fabricated from 1/8" diameter rod; a non position.
ferrous material, which is not subject to corrosion,
is preferred. Xotches cut 1j8" apart will aid in

visually detecting oil, depth.
CONDENSER AND EXHAUST BLOWER REMOVAL

AND INSTALLATION

COMPRESSOR BELT TENSION ADJUSTMENT

The condenser compartment is located aft of the right
~fter 36 to Id hours operating time, a new belt will "acelle Cirewall.

stretch to it’s normal operating length. The belt
tension should be checked at this time and adjusted a. Remove the screws securing the skin covering the

(by moving the compressor up or down in it’s slotted c0"denser compartment. Dosition ~e air scoop and

mounts) so the belt can be twisted, t~vith some effort, ’am-D vertically to remove the skin.

1/4 to 1/2 turn at, a Doint midway on the longest span.
b. Remove the pins attaching the push rod devises

to the air ramp. Remove the pins ar:the air ramp
hinge points and lift the air ramp out.

RIGGING THE AIR SCOOP AND RAMP ASSEMBLY
c. Disconnect the electrical wiring at the terminals

on the e~haust blower. Remove the screws securing
(Fipure 10-6) the blower to its’ mounting brac-~et and then lift out

the blower.

The air scoop and ramp assembly is rigged by adjust- d. Remove the screws securing the blower mount
ing the two oush rods located on each side of the bracket and the two baffles to the condenser compart-
assembly, i~ith the air scoop in the "closed" position, ment. Lift out the mounting bracket and baffles.
adjust the dr ramp until it’s trailing edge is flush
with the upper nacelle J~dn. e. Disconnect the fittings on the condenser and cap.
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AUR SCOOP--\ ~-’’FLIGHT" POSITION

"GROUND" POSITION

/L’ i

ROD

ALR RAMP

1.9 LUCH

"RETRXCT’ LIMIT SWLTCH---/~
("EXTE~D" S~ITCH ON i

´•r´•i

OPPOSITE SIDE)

CONDENSEX--7;-
~UR PRESSt?LE-------~ B

RELIEF DOOR
i

EXHXUST SLOWER

Figure 10-6. ~ir Scoop And Ramp Assembly

(W~RNINCII
lift the blower assembly and top off the evaporator.

c. Disconnect the electrical wiring at the blower and

d. Remove the old filter.
The lines connected to the condenser are under

high pressure. Refer to the Special Senici~
e. When installing the new filter, be sure the ~ein-

Precautions, in this section. before discon- forced of the iiiter is placed against che
necting any fitting in the r’reon system. evaDorator coil.

f. Remove the screws securing the condenser to its COMPRESSOR REMOVAL AND INSTALLATION
mounting flange and lift -~he condenser out of the com-

partment. Installation is accomplished by the re-

versal of the above proceriure.
a. Remove the RH engine cowling to gain access to

the air conditioner compressor.

EVAPORATOR AIR FILTER REPLACEMENT b. Disconnect electrical leads to the magnetic clutch.

c. Disconnect Freon lines at compressor service

The evaporator air filter should normally be reolaced Valves.

annually. Actual replacement time may be required
more often due to edremely dusty operating condit-

ions. IWAR_NINC)
a. Remove the aft cabin bulkhead to oain access to

the ev~jiorator. The lines connected to the compressor are

under high pressure. Refer to Special Servic-

b. Remove the screws securing the top of the eva- ing Precautions in this section before discon-

porator case. necting any fitting in the Freon system.
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d. Loosen the compressor mounting bolts. b. Loosen compressor attaching bolts and slide the

compressor upward in its slotted mount to relieve

e. Slide the compressor up in it’s slotted mounting tension on the belt. Slip the belt off the compressor
to relieve tension on the drive belt. Roll belt off the pulley.
compressor pulley.

f. Remove mounting bolts and remove compressor. c´• Remove the bolts attaching the compressor/
mrbocharger mount support to the engine.

g. Installation is accomplished by reversal of the

above procedure. See compressor belt tension adjust-
ment.

d. Remove the belt from the engine crankshaft pulley
and slip it out between the compressor/turbochargor

COMPRESSOR BELT REMOVAL AND
mount and the engine.

INStALLATION
e, installation is accomplished by reversal of the

above procedure. ~ter adjusring tension on a new

a. Remove the RH engine cowling to,oain access to belt. be sure the belt has ample clearance on all
the compressor belt. sides. See Compressor Belt Tension Adjusunent.
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TROUBLESHOOT1NG

HEATER SYSTEM

INDICATION PROBABCE CAUSE REMARKS

1, Blower runs but heater will a. Blownfuse. a. Check ductstat operation; check

not start. combustion chamber and ducts Sor

obstructions.

b, Faulty ignition unit b. Switch to reserve vibrator con-

vibrator. tacts. ii ~his corrects trouble, re-

place vibrator at first opportunity.

c. Faulty janition unit coil. c. Remove lead from spark plug and

hold so spark may jump to structure.

if no spark, repair or replace ignition
unit.

d. Faulty spark plug. d. L test in (c) produces spark, re-

move and clean or replace spark plug.

e. Fuel solenoid valve not e. Check electrical connections. Dis-

energized. connect fuel line and check for fuel

flow. Replace defective valve.

f, Fuel filter clogged. i. Cleanfilter.

g. Spray nozz!e clogged. g. Clean spray nozzle.

h. Insuir^icient combustion air. h. Remove obstructions or repair
leaks

2. Heater will not shut off a. Defective ductssat. a. Connect continuity meter across

automatically. ductscac leads and operate control, Xs

the control is pulled out, ductstat

switch should close, completing the

circuit.

3. Heater backfires inter- a, Loose connection in a. Check electrical connections.

mittently, control circuit of loose joni-
tion lead to spark plug.

b. Jlli~ure too rich. b. ~Maka checks in item ;l below.

4. Fuel misture too rich; a. Restriction in combustion a. Check ifis valve. Check ducts

e.uhaust smudges fuselage. air duct, for obstructions,

b, Restriction in duct. b. Check e~uhaust outlet,

c. Loose core in fuel nozzle. c. Clean nozzie. 1LIake sure core is

seated tightly in shell.

d. Ijoth aumps operating with d, Check limit switch.

gear e.utended.

e. iris valve opening too snail. e. Check limit switch to operate at

li2 opening.

5. Heater produces a. Thermostat not properly a. Adjust thermostat.

inadequate heat. adjusted.

b. Fuel filter partially clogged, b. Clean filter.

c, Clean line or otherwise remove
c, Restriction in fuel lines.

restriction.

d. Restriction in air ducts, d, Check air valve and ducts for

obstruction.
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HEATER SYSTEM ICONT’D)

INDICATION PROBABLE CAUSE REMARKS

e. Spray nozzle partially clogged. e, Clean spray nozzle.

f, One pump operating f. Close L. G. limit switch and check
with gear retracted, both pumps for operation,

AIR CONDITIONER

i. Insufficient cooling. a, Blower not functioning, a. Repair.

5. Obstructed or disconnected b. Remove obstruction or repair,
air duct,

c. Compressor clutch or belt c. Repair or adjust.
slipping.

d. Evaporator filter clogged. d. Replace,

e. Freon level low, e. Leak-test and recharge.

f. Hot gas by-pass valve f. Replace.
defective.

2. ~o cooling, a. Blown fuse, loose a. Check connections, fuse, condnu-
connection, ity.

b. Blower not functioning, b. Repair,

c. Leak in system. c. Leak-test and recharge.

d. Compressor reed valves d. Repair or replace.

inoperative.

e. Expansion valve stuc!i open. e. Replace.

3. Air conditioner will not a. 1Misadjustment of heater a. Replace.
operate in AUTO mode bur will control box.
function in the IMXN COOL mode.

b. ~Ialfunction of control box. b. EZeola’ce.

c. ?/lalfunccion of ~emperarure c, Replace.
sensing elements.

a, Air conditioner runs a. SIaLfunction of temperature a, Replace.

constantly in either AUTO sensing elements.
or MAN COOL.

5. Excessive vibration of unit. a. Overcharge. a, Correct ,preon charge,

b. Air in system. b. Purge and recharge system.

c. iLIount or compressor bolts c. Tighten.
loose.

d. Drive pulley loose. d. Tighten.

6. .Uoisy unit. a, Compressor oil level low, a. Addoil.

b. Defective belt, b. Replace,

c. Low refrigerant level. c. AddR-12.
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AIR CONDlflONER (CONT’D)

INDICATION PROBAB~E CAUSE REMARKS

d. E.ucessive moisture in d. Replace receiver-dryer and

system, recharge,

e. Fan hitting shroud. e. Align and tighten shroud.

i. Defective compressor. i. Replace.

7. Hissing in evaporator case, a. Lowcharge. a. Add R-t2,

8. Chatter or knock in evaporator a. Defective e~pansion valve, a. Replace.
case.

9. Belt Slipping, a, Loose. a. Adjust.

b. Overcharge, b. Correct Freon level.

c. Air in system, c. Evacuate and recharge.

10, Excessive belt wear, a, Pulleys not in line, a. Align pulleys,

b. Belt too tight, b, Adjust or replace,

c. Pulley groove wrong size, c, Replace,

d. d, Replace,

!1, EJroken’oeit. a. Check all causes above. a, Replace.
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OXYGEN SYSTEM valve on the console turned off, plug a pressure test
(Figure 11-1) gage into a mask outlet.

The oxygen system consists of an altitude compen- b. Plug a low pressure oxygen supply into a second
sated oxygen regulator, six outlets, a nose mounted mask outlet.
cylinder and recharging valve. The system may be
fitted with a 65 or 114 cubic foot cylinder. The alti-

c. Pressurize the system to 50 55 psi and shuttude compensated regulator limits system Operation off or remove the supply line.
to above 8, 000 feet where its sensing element meets
each increase in altitude with increased oxygen flow, d. Wow two minutes for pressure to stabilize inWhen the system is not in use, Shut off the control the system. Pressure loss in the next 15 minutesvalve on the console to prevent oxygen loss. shall not exceed 5 psi.

To recharge the oxygen system, remove the protec- High pressure system test (supply cylinder to regulator)tive cap from the filler valve located in the nose for-
ward baggage compartment. a. With the supply cylinder turned on and the low

pressure system turned off at the regulator, the

system pressure gage should be.read 1500 to 1900

LW~RNINQ( psi.

b. Turn off the supply cylinder and observe the
Keep fires, cigarettes and sparks away when

pressure loss on the system gage; the system loss
outlets are in use. Open and close all oxygen should not exceed 400 psi in 5 minutes.
valves slowly. Make sure the oxygen shut-off
valve is in the closed position. inspect the fil-
ler connection for cleanliness before attaching
it to the filler valve. Keep tools, hands and OXYGEN SYSTEM PURGING
components clean, as fire or explosion may
occur when pure oxygen comes in contact with

organic material such as grease or oil. The oxygen system may be rid of obnolcious and of-
fensive odors by purging. Also, the system should be
purged any time the system pressure falls below 50

Attach a hose from an oxygen recharging cart to the psi or the lines are left open for a period of time. The
filler valve. To prevent overheating, fill the oxygen purging operation consists of nothing more than con-
system slowly by adjusting the recharging rate with necting a recharging cart filler hose to the applicablethe pressure regulating valve on the cart. The oxygen oxygen filler valve and allowing oxygen to flow throughcylinder should be filled to a pressure of 1850 50 the system and escape at the outlets carrying awaypsi at a temperature of 70"F. This pressure may be the bad odors. The following steps outline the pro-increased an additional 3.5 psi for each degree of cedure for purging the oxygen system.increase in temperature; similarly, for each degree
of drop in temperature, reduce the pressure by 3.5 a. Connect a line from a recharging cart to the ap-psi. When the oxygen system is properly charged, plicable oxygen filler valve.
disconnect the filler hose from the filler valve and

replace the protective cap. If at any time, in the pro- b. Slowly open the oxygen supply.
cess of servicing and purging the system or replacing
the oxygen cylinder, it becomes necessary to discon- c. Slowly open the high pressure line valve on thenect a fitting, the threads should be treated with MIL-

oxygen control console.
T-5542 anti-seize compound prior to being connected
back into the system.

d. Plug in an oxygen mask at each outlet in the cabin
and cockpit.OXYGEN SYSTEM LEAK TEST

e. Open all doors and windows.
A soap solution, per Ma-L-25567A-1 or TEC 915
Leak Detector (a product of TEC Chemical Co., f. Set the cart pressure regulator to deliver 50 psiMonterey Park, Calif. may be used to locate to the system.
system leaks if the system does not meet the follow-

ing test procedure,
g. Allow system to purge for one hour and check for

NOTE
the presence of odor. If the odor is still present con-

tinue purging for one additionalhour. If the odor is
still present after the second hour of purging replaceOnly aviator’s breathing oxygen per MIL-O- the supply cylinder.27210 shall be used in testing the system.

Low pressure system test (reguiator outlet) OXYGEN CYLINDER REPLACEMENT

a. With the oxygen supply cylinder and control The oxygen cylinder is mounted on a shelf in the nose
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OXYGEN FILLER VALVE

I~

i

I OXYGENGAGEI PRESSURE

OXYGEN

65 CUBIC FOOT OXYGEN CYLINDER

SHUT-OFF
VALVE;

114 CUBIC FOOT OXYGEN CYLINDER

Fi~ure 11-1. Oxygen System
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baggage compartment. The cylinder may be removed d. Remove the screws securing the shelf support
as follows: tube located in the center of the shelf in front of the

cylinder.

IW6~RNINOI
e. Loosen the bracket clamp wing nuts.

f. Raise the cylinder clamps and remove the cylinder
from the brackets.

Keep fire, cigarettes and sparks away from
the vicinity of the oxygen cylinder. Hands, g. Place the new cylinder in the brackets and close
clothing and tools should be clean. Oil and the cylinder clamps.
grease will ignite upon contact with pure oxy-
gen under pressure. h. Tighten the bracket clamp wing nuts.

i. Install the shelf support tube.
a. Slowly close the oxygen supply cylinder valve.

j. Carefully inspect the fittings on both the cylinder
b, Disconnect the line from the supply cylinder.

c. Cap the open line immediately with a clean metal

fitting.
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and the line for cleanliness and the presence of fore- UAL position will inflate the boots only while the

ign matter, which may contaminate the oxygen until switch is held in engagement; when the switch is re-

it is unfit for breathing. leased, the boots will return to the vacuum hold-down

condition.

k. Connect the line fitting to the cylinder fitting.
An air filter is connected to the pressure outlet of

i. Slowly open the supply cylinder valve. each control valve to remove foreign particles from

the deicer boot inflating air. The deicer system also

m. Test the connections for leaks with Item 14, contains a gage in the cockpit to register system

Consumable Materials Chart. pressure and a standard reset type circuit breaker

to protect the deicer system electrical circuit.

SURFACE DEICER SYSTEM

(Figures 11-2 and ll-2A) DESCRIPTION (TG-52 and ofter)

DESCRIPTION (TG-I through TO-Si) The principle components of the deicer system are:

rubber and fabric pneumatic deicer boots

The principle components of the deicer system are: cement-bonded to the wing and empennage leading

lightweight rubber and fabric pneumatic deicer boots edges; the two engine-driven dry pressure pumps

cement-bonded to the wing and empennage leading which provide air pressure (16-19 psig) for deicer

edges: the two engine-driven dry vacuum pumps which boot inflation and evacuation; an electric timer; a

provide air pressure for deicer boot inflation and distributor valve and control switch.

vacuum for deicer boot deflation; an electric timer

forward of the instrument panel which actuates a In operation, the engine-driven pumps supply air to

solenoid operated combination overboard-pressure a pressure manifold in the pilots compartment and in

relief control valve in each engine nacelle; pressure turn to the distributor valve. When the distributor

sensitive shuttle valves to control the now of air to valve is actuated to inflate the boots, a time delay

and from the boots; a three-position switch to control relay is energized. After 5 to 8 seconds, the relay

the operation of the timer land hence the deicer sys- returns the distributor valve to the original or

tem); and the necessary plumbing and wiring com- "evacuate" position. In the "evacuate" position, the

air rlow is routed through an in~ergrated venturi
ponents.

which creates a vacuum in the deicer supply lines

Normally, the engine-driven vacuum pumps apply to hold down the boots.

vacuum to the deicer boots at alltimes, except when

the boots are being inflated. When the deicer system Either an AUTOMATIC or MANUAL position may

control switch is olaced in either the MANUAL or be selected by the Deicer Control Switch located on

AUTOMATIC position, the timer energizes the com- the instrument panel. The AUTOMATIC position

bination overboard pressure relief valves; the en- provides one complete cycle of 5 to 8 seconds before

ergized control valves port pressurized air to the resuming a vacuum hold-down condition. The

pressure sensitive shuttle valves which, in turn, shut MANUAL position will inflate the boots only while

off the vacuum normally applied to the boots and al- the switch is engaged; when the switch is released,

low pressurized air to inflate the boots. A deicer the boots will return to the vacuum hold-down posi-

system pressure of 16 to 19 psig is maintained by the tion. A Deicer Pressure Cage on the instrument

pressure relief function of the controlvalves. When panel indicates the system pressure.

the control valves are de-energized by the timer, the

shuttle valves port the boot inflating air overboard SYSTEM CHECKOUT

through the control valves; system vacuum is then

reapplied to the boots. Control Valves

Through the electric timer the solenoid operated a. Check control valve operation as follows:

control valves cause all of the boots to be inflated

simultaneously; therefore, the system is described 1. Turn on the battery master switch.

as a "single-inflation" type. Since the control valves

operate simultaneously and are positive in position- 2. Momentarily place the deicer system switch in

ing from "dump" to deicer pressure; the system will the AUTOMATIC position.

operate with one engine-driven vacuum pump in-

operative, which permits operation of the deicer 3. The control valve solenoid should be actuated

sysfiern-i~n one engine. immediately for seven seconds as evidenced by an

audible "click" at the beginning and at the end of the

Both MANUAL and AUTOMATIC positions of the de- cycle. The "click" can also be detected by placing

icer switch are momentary. Momentary engagement the hand on the solenoid.

of the AUTOMATIC position will automatically innai~e

the deicer boots for five to eight seconds before they b. If a control valve does not function, proceed as

resume the vacuum hold-down condition. The MAN- follows:
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VERTICAL STABILIZER

R. H. STABILIZER L. H. STABILIZER
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Figure 11-2. Surface Deicer System, Vacuum (TG-1 through TG-51)
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Figure ll-2A. Surface Deicer System, Pressure (TG-52 and after)
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i. Unplug the electrical connector at the solenoid, b. Place the deicer switch in the MANUAL position
and hold for a few seconds; the deicer boots should

2. Attach a test light or other suitable test equip- innate and remain inflated while the switch is retain-

ment to the connector and place the deicer switch in ed in the MANUAL position. Check for correct sys-

the AUTOMATIC position, tem presscom.

3. If the test equipment does not indicate a com- e. Release the deicer switch, permitting it to re-

plete circuit, check the circuit from the timer, to turn to the OFF position; the deicer boots should

the solenoid connector, to ground, deflate and reach a vacuum hold-down condition.

4. Replace defective timer component (holding re- d´• Repeat Steps a through c with each engine operat-

lay or time-delay), if necessary. ing individually at cruise rpm.

5. Use an ohmmeter to check the solenoid for an

open circuit. If the solenoid circuit is open, re-

place the control valve. COMPONENT MAINTENANCE AND REPLACEMENT

c. If the solenoid circuit is satisfactory, perform Air Filters (TG-1 through TG-51)

the following check:
Examine the filter airer each 100 hours of engine

1. Remove the solenoid safety wire and unscrew operation for dirt accumulated in the filter housing.

the solenoid. For a cleaning agent use a commercial hydrocarbon
type solvent such as naphtha, petroleum ether, or

Icnuno#i gasoline; kerosene type distillates should be avoided.

Ii necessary, re-olacement filters may be obtained.

Do not lose the steel hex actuator pin or Torque filter bolt to d0 to 60 in. Ibs.

the valve poppet.
Control Valves (TG-1 through TG-51)

2. Reattach the connector to the solenoid, insert

the hex actuator pin into the solenoid, and actuate the After approximately 100 hours of engine operation,

deicer switch. If the pin is not ejected from the the valve poppet and internal lining of the control

solenoid, replace the control valve. valve may become coated with a film substance caus-

ing the valve poppet to stick. To determine if the

Air Leakage Test valve poppet is sticking, perform the checks out-

lined in System Checkout, Control Valves. If the

a. Cap the overboard port of the control valve in solenoid ejects the hex actuator pin (Step c, 2) pro-

either the left or right nacelle. ceed as follows:

b. Connect a source of clean air to the inlet port of a~ Remove the solenoid electrical connector.

the capped controlvalve. .l.minimum inlet pressure
of 18 to 20 psig is required for the test. b. Remove the valve poppet.

c. Install a pressure gage in the air line to observe NOTE

system pressures.
It may be necessary to apply slim nose

d. Apply 18 psig pressure to the system and with a pliers to the pin projection in order to

hand operated valve, trap the pressure in the deicer pull the poppet from the valve.

system
c. Thoroughly clean the control valve bore and

e. Observe the system for leakage; the leakage rate poppet with a commercial hydrocarbon type solvent.

should not exceed a pressure drop of d.0 psig per

minute, d. Reassemble the valve and reinstall and safety
the solenoid.

f. Remove the test equipment, lubricate all threads,
and replace all system components. Timer

OPERATION CHECK The timer consists of a holding relay and a´•time-

delay device. Defective components may be replaced

a. With both engines operating at cruise rpm (2750), as required.

momentarily place the deicer switch in the AUTOMA-

TIC position; the deicer boots should inflate for five Shuttle Valves

to eight seconds, then deflate and reach a vacuum

hold-down condition. During inflation, the system No field maintenance is recommended or authorized.

pressure gage should register approximately 16 to 19 Defective valves should be sent to Beech Aircraft

psi. Corporation for repair or replacement.
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Component Replacement applied sparingly with a brush or trigger type oil can

with a spout. Slowly peel the boot back, allowing the
No component maintenance other than that described solvent time to undercut the boot. Exercise care not
in this shop manual is recommended. Repair or re- to injure the boot during removal.
placement of parts should be made only through Beech
Aircraft Corporation. Preparation of Metal Surfaces

RESURFACING DEICER BOOTS Solvent Cleaning: The metal surface should be com-

pletely clean to prevent adhesion failure. Using a
Static electric charges, if allowed to accumulate, grease-free cloth dampened in methyl ethyl ketone,
would eventually discharge through the boot to the go over the area to be covered by the boot. Change
metal skin beneath, causing static interference with the cloths frequently, to avoid contaminating a pre-
radio equipment and possibly puncturing the rubber. viously cleaned area. Do not contaminate the clean
Also, such static charges are a temporary fire supply of iLIEK, by dipping a used cloth into it. Re-
hazard after each night. To dissipate static electric neat the process. Now, using a clean, damp cloth
charges, a thin coating of conductive cement is ap- and a clean dry cloth, go over the area again; use

plied over the neoprene of the boot. From time to the dry cloth (following the damp cloth) to wipe the
time it may be necessary to restore the conductivity surface dry, rather than letting it air dry.
to efficiently dissipate such charges. The principle
factors involved when resurfacing seems advisable Chemical Cleaning Follow the solvent cleaning, with
are: a grease-free cloth wetted with an acid cleaner such

as Turco Metal-glo ~c3 (a product of Turco Products,
a. If the surfacing material has abraded off. Inc., Los Angles, California). Vigorously scrub

surface
b. If the surfacing has developed cr’acks.

ICAUTIO~
c. If the conductivity is low.

Although the acid cleaner is a mild acid
The following procedures should be followed when solution, protective rubber gloves should
resurfacing deicer boots. be worn and contact with the skin should

be avoided.
a. Clean the deicer boot thoroughly with toluol or

uncontaminated unleaded aviation,oasoline. After the acid cleaner has had one minute’s contact,
wipe dry with a clean cloth. Allow a minimum of one

b. Roughen the entire surface of the boot with fine hour dry-time before applying cement. At the end of
sandpaper, the dry-time, wipe the surface with a clean cloth and

inspect the cloth for dirt. If dirt is present, reclean
c. Clean the surface again with a clean lint-free with blEg; if not, cover the clean surface with paper

cloth moistened with toluol or uncontaminated un- until the cementing operations are begun.
leaded aviation gasoline.

Preparation of the Rubber Surface
d. Apply masking´• tape beyond the upper and lower

trailing edges, leaving a 1/4-inch gap of bare metal. If the deicer boot has a smooth back finish, roughen
it slightly with sandpaper before beginning the clean-

e. Brush one coat of Goodrich A-56-B cement on ing operation. Wet a clean cloth with toluol and care-
the boot and allow it to dry at least one hour. Then fully clean the rough back surface of the boot. Change
apply a second coat and allow it to dry at least four cloths frequently to avoid contamination of the clean-
hours before operating the deicers. The airplane ed areas. Clean the boot a minimum of two times, if
may be flown as soon as the cement is dry. the area still seems dirty, reclean the surface in the

same manner.

NOTE

Application of Adhesive: The drying of the cement is
If A-56-B cement has aged three months a function of time and temperature, and the table
or more, it may be necessary to dilute it below should be used as a shop ~uide when applying
with toluol to obtain the proper brushing the cement:

consistency. Mix thoroughly, approximately
five parts cement to one part toluol. Temperature "F Minutes of Dry Time

Above 80 30
DEICER BOOT REMOVAL AND INSTALLATION 60-80 65

Below 60 60
RemoGal

Do not apply cement under dusty conditions or in high
To loosen or remove an installed deicer boot, use humidity (80~ relative humidity or above). Prior to
toluol to soften the "adhesion" line where the boot is cementing, mask off the boot area on the metal sur-

joined to the metal surface. The solvent should be faces, allowing 1/2"to 3/4" margin.
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Spray Coat Method: Mining and Manufacturing Company) and cover all

exposed adhesive. Never try to remove excess ad-

It the adhesive is applied by spray, the first coat on hesive closer than 1/4 inch from the boot edge.
the back surface of the boot and on the metal surface After all adhesives and sealing compounds have dried

should dry a minimum of 30 minutes. The second and cured, remove masking tape and clean adjacent
cross coat on each surface should be allowed to dry with solvent.

a minimum of 30 minutes, ,referably one hour.

Brush Coat Method:
STALL STRIP INSTALLATION

Apply an even brush coat of EC 1403 adhesive (a pro- (Pigure 11-3)
duct of Minnesota Mining and Manufacturing Co., St.

Paul, Minnesota) to the back surface of the boot and
a. The stall strips are 10. 62 inches long for the

the metal surface of the aircraft. Allow a minimum right wing and 7.88 inches long for the left. The

of 30 minutes to dry. Apply a second coat to each right stall strip is installed with its inboard end at

surface in a smooth, even layer. Brushing in one Wing Station 122.75 and the left stall strip is in-

area too long, tends to soften the first coat and "rol- stalled with its inboard end at Wing Station 129.88.
ling" and "balling up" will result. Allow the coating
to thoroughly dry a minimum of 30 minutes, pre- b. Clean boot surface thoroughly, removing all old

ferably one hour before installation. Excess drying glue. Mask off the area where new strip is to be in-

time (not to exceed 7 days) is not critical as long as stalled and wipe with methyl ethyl keytone.
the surfaces are not contaminated.

Installation of the Boot c. Bostic 1008, a two part cement, is used to join
the stall strip to the deicer boot. Mix the Bostic

Using a chalk line, snap a line centrally located on 1008 in the following manner: 30 parts (by weight) of

the leading edge of the surface. Snap a line, central- th, base material jin the "A" package) with 1 part
ally located cordwise, on the cemented side of the (by weight) of the accelerator jin the "B" package).
boot.

Securely attach hoses to the deicer connection, being d. Apply a coat to both the stall strip and the area

careful to handle the boot section without getting to which it will be bonded. Allow to dry 10 to 15

finger marks on the adhesive. Using a lint-free cloth, minutes, then install the strip as described in the

heavily moisten (not dripping) with toluol, reacti- illustration. The cement will set in about 6 hours.

vate the surface of the leading edge and boot about 3

inches on either side of the chalk Line. Position the e. When dry, coatthe area with A-56-B cement

boot chalk line directly on the leading. edge chalk line (Item 1, Sealing Chart) to replace the conductivity

and hand roll the boot surface onto the leading edge, of the boot.

Moving along the center line of the leading edge, con-

tinue reactivating the adhesive in strips 6 inches wide

by 24 inches long. Avoid excessive rubbing of the

adhesive surface as some of the adhesive may be

removed. Hand roll the joined surfaces to insure w.s. 122.75 W.S. 129.88

complete contact of the adhesive and elimination of

air pockets. If the boot does not follow the chall5 line

on the leading edge, pull it up immediately with a

quick motion and reposition properly. Now complete
W. S. 130. 63 U U W.S. 140. 50

the installation by activating the adhesive surfaces

and rolling on the top and lower half of the boot in

sequence. Finally roll the entire boot (applying pres-

sure) moving in a direction parallel with the innatable

tubes. Use a narrow stitch roller between tubes to

eliminate air entrapment. If an air pocket or blister

is noted immediately after boot installation, the air

may be removed by inserting a hypodermic needle

into the blister and allowing the air to escape. The

surfaces to adhere.
A

surfaces may then be pressed down, permitting the

NOTE

Right Wing Left Wing
When removing entrapped air from the

boot by use of a needle, by extremely Dimension "A" is 14.50 Dimension "B" is 14. 19
careful not to puncture one of the in-

at Wing Station 122.75 at Wing Station 129.88
-~flatable tubes.

and and

14.00 at Wing Station 13.50 at Wing Station
Sealing Edges 130. 63. 140. 50.

Fair in ail around cut edges and trailing edges of the

boot with EC 801 sealer (a product of Minnesota Figure 11-3. Stall Strip Installation
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TROUBLESH0011NG

AUTOMATIC SURFACE DEICER (VACUUM, TO-i through TO-Si)

The following troubleshooting procedures are based on the assumption
that the aircraft engine-driven vacuum pumps and the aircraft electrical

system are operational.

INDICATION PROBABLE CAUSE REMARKS

i. Deicer boots do not a. Open circuit breaker. a. Push deicer circuit breaker to

inflate (either or both reset.

engines operating at min-

imum cruise rpm for a b. Loose electrical connection b. Tighten of repair as required.

period of eight seconds), or broken wire.

c. Timer not functioning. c. See Component Maintenance and

Replacement, Timer.

d.. Control valves not d. See system Checkout, Control

functioning. Valves.

e. Control valve poppet e. See Component Maintenance and

sticking. Replacement, Control Valves.

f. Piping lines kinked, blocked, f. Inspect lines and connections; blow

or not connected, out lines.

g. Leak in system. g. See System Checkout, Air Leakage
Test.

2. Deicer boots in- a. Piping lines kinked, partially a. Inspect lines and connections; blow

nate too slowly (either blocked, or not connected se- out lines.

or both engines operating curely.
at minimum cruise

rpm for a period of b. Leak in system. b, See System Checkout, Air Leakage
eight seconds). Test.

c. Shuttle Valve not functioning. c. Check fitting in shuttle valve deicer

port for proper installation.

d. Deicer boot puncture. d. Repair as prescribed in this section

or replace.

3. Deicer boots deflate a. Defeat in aircraft vacuum a. See Vacuum System, this manual.

too slowly, system.

b. Clogged air filters. b. See Component Maintenance and

Replacement, Air Filters.

c. Piping lines kinked or c. Inspect and blow out lines.

partially blocked.

d. Overboard line from con- d. Inspect and blow out lines.

trol valve partially blocked.
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TROUBLESHOOTING

AUTOMATIC SURFACE DEICER (PRESSURE, TG-52 and ofter)

The following troubleshooting procedures are based on the assumption that the aircraft engine-driven dry air

pumps are operational.

TROUBLE PROBABLE CAUSE CORRECTION

i. Deicer boots do not inflate a. Open circuit breaker. a. Push deicer circuit breaker to

(either or both engines reset.

operating at minimum

cruise RPM for a period b. Loose electrical connection b. Tighten or repair as required.
of eight seconds). or broken wire.

c. Time delay relay not c. See component maintenance and

functioning, replacement, time delay relay.

d. Deicer boot puncture, d. Repair as prescribed in this

section or replace.

e. Distributor valves not e. See Items d and i (Troubleshooting
functioning. Chart).

f. Piping lines kinked, f. Inspect lines and connections;
blocked, or not connec- blow out lines.

ted.

g. Leak in system. g. See system checkout, locate and

repair

2. Deicer boots inflate too a. Piping lines kinked, a. Inspect lines and connections;
slowly (either or both partially blocked, or blow out lines.

engines operating at not connected securely.
minimum cruise RPM

for a period of eight b. Leak in system. b. See system checkout, locate and

seconds). repair.

c. Deicer boot puncture. c. Repair as prescribed in this

section or replace.

d. Distributor valve not d. See item 4 and 5 (Troubleshooting
functioning. Chart).

3. Deicer boots deflate a. Clogged instrument air a. See Component maintenance and

too slowly. filters. replacement, air filters.

b. Piping lines kinked or b. Inspect and blow out lines.

partially blocked.

c. Overboard line from c. Inspect and blow out lines.
distributor valve par-

tially blocked.

d. Distributor valve not d. Overhaul or replace.
operating properly.

e. Electrical circuit e. See system wiring diagram.
malfunctioning.
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NOTE

The following items might aid in ascertaining whether or not the distributor
valve is functioning properly.

4. One or more boots do not a. Defective wiring in external a. Refer to system wiring diagram
innate with pressure circuit or other units, and make complete check. Dis-

gage at normal reading connect plug at distributor valve.
and tinter cycling. Voltage should cycle at approxi-

mately 28 volts.

b. Faulty solenoids in distri- b. Measure resistance of solenoids.
butor valve. Reading should be 17. 5 5~ ohms

through the receptacle pins. Replace
if readings do not check.

c. Mechanical failure in c. Disconnect Lines at the outlet
distributor valve. ports of the distributor valve

and check valve operation with

a gage. If trouble is not found

in the distributor valve, inspect
boots and lines for leaks or

blockage.

5. One or more boots inflate a. Exhaust port of distri- a. Reroute exhaust line to low
but do not denate readily- butor valve not vented to pressure area.

with pressure gage at normal low pressure area.

reading and timer cycling.
b. Vacuum ejector on dis- b. Overhaul or replace distributor

tributer valve plugged or valve.

partigllv blocked.

c. Defective boots. c. Repair as prescribed in this

section or replace.

d. Obstruction of lines. d. Disconnect line from exhaust port
of distributor valve and see if line
is clear to low pressure area.

e. Mechanical failure in e. With line disconnected see if
distributor valve, exhaust port is discharging; if

not, replace distributor valve.
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ELECTRIC PROPELLER DEIC)NG SYSTEM, front of the engine case and is conducted by the brush

GOODRICH assembly to the slip rings installed on the starter

ring gear. The slip rings distribute current to the
(Figure 11-4) deicer boots on the propeller blades. Heat from the

boots reduces the grip of the ice, which is then re-

The electric propeller deicer system includes an moved by the centrifugal effect of propeller rotation
electrically heated boot for each propeller blade, and the blast of the air stream. Power to the two
brush assemblies, slip rings, an ammeter, and an heating elements on each blade is cycled by the timer
on-off circuit breaker switch. When the switch is to the outboard and inboard heating elements in the
turned on, the ammeter registers the amount of cur- following sequence: RH outboard, RH inboard, LH
rent (14 to 18 amps) passing through the system. If outboard, LH inboard. Since each of these phases is
the current rises beyond the switch limit, an integral 30 seconds in duration, the timer makes a complete
circuit breaker will cut off the power to the timer. cycle every two minutes. Whenever the timer switch-
The current flows from the timer in the RH wing es to the ne,ut phase of operation, the ammeter will
center section to the brush assembly mounted on register a momentary deflection.

PROPELLER DEICER

ANTI-ICE PLUG j PROPELLER DEICER ANTI-ICE PLUG

R.H. FIREWALL CIRCUIT BREAKER L.H. FIREWALL

-t AMMETER

BRUSH BLOCK

J r"TIMER~ I BRUSH

C
---75

i.v I DEICER BOOT \v
DEICER BOOT --1

Figure 11-4. Propeller Deice System
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DEICER BRUSH REPLACEMENT
~RUBBER

The propeller deicer brushes should be replaced BaNos

when a minimum of 1/4 inch of brush material re- I

mains. It is good practice, however, to replace the BRUSH It I IN PLACE

remains. Brush length may be determined by in-

serting a piece of safety wire into the holes at the

back of the brush block assembly (Figure 11-5).

When 1-7/16 inch dimension is measured, there is NTING

approximately 1/4 inch of brush materialleft. Re- BRACKET

place the brushes as follows:

NOTE

The brush block and mounting bracket should

be removed intact so the brush block’s exact

location with respect to the mounting bracket

can be marked. This will facilitate ali~nment PP~INT THIS
O

of the brush block during reinstauation. AREA WITH

BLACK PAINT

S6TC-’151-J

Figure 1l-5A. Marking Location of Brush Block

f. Remove the terminalplate, brushes and springs

from the brush block.

g. Mask off and paint a white stripe 170 to .180

inch wide on th~e brush block;lnd brush guide. Locate

1-7/16"
as shown in figure 1l-6A. The white stripes should

MAX.r
be in line with the outer brush and will be used to

align the brushes with the slip ring during reinstal-

lation.

h. Remove the termindlplate, brushes and springs

from the brush block.

Figure 11-5. ‘Determining Deicer Brush Wear

t

a. Loosen both ends of the brush block mounting

bracket and remove the complete assembly. d)

b. Tag the lead wires attached to the terminals

on the brush block and disconnect them.

Paint the side of the brush block and the edge of the
c. Clean the brush block and mounting bracket.

mounting bracket as shown in Figure 11-5A with

black paint.

d. Remove the brush block from the mounting 1
i. TerminalPlate

br~cket. 2. Support Block

3. BrushSpring

e. Disassemble the brush block (Figure 11-6) by 4. GuideBlock

removing the screws attaching the terminal plate to 5. GuidePins

the brush block, then separate the bruskblock by

pulling the guide black approximately 1/4 inch to-

ward the terminals to disengage the ~ide pins. Figure 11-6. Deicer Brush Block Assembly
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i. Disconnect the wires from the brushes being re- ~--SLIP RING ASSEMBLY BRUSH BLOCK

placed, noting which terminal they correspond to. 20-~t- ASSE~BLY

j. Solder the wires from the new brushes to the
I

appropriate terminals holding the "wicking" to 1/8 t
inch maximum. 1/32 MIN.

3/32 MAX. U
20

k. Install each brush in its correct groove in the

guide block. Insert new springs into the guide block
it

behind the brushes. Taking care not to apply a side

load on the brushes or damage or pinch the brush

leads, bring the support block into position. Install

the opposite end of the springs into their correspond-
ing holes in the support block. Press the two blocks

together until the guide pins in the support block slip
MOUNTING SCREWS 56TC´•151-J

into the holes in the ~uide block. Install the screws

which hold the terminal plate to both blocks.

Figure 11-7. Deicer Brush Block Installation

BRUSH BLOCK
propeller to remove the broken pieces of rubber

WHITE PAINT~
band.

.170 70.180 INCH

NOTE

The white stripes on the top and bottom of the

brush block should ali,an with the outer slip ring,
d ~b y the ivhite stripes do not align with the outer3

r
slip ring it may be necessary to add or remove,
all or part of the laminated skin. Removing shim

material will move the brush block out. Each

laminate in the shim is approximately .003

j inch.

p. Check for proper clearance between the slip rings
BRUSH GUIDE and the brush block (see Figure 11-7). The clearance.170 TO .180 INCH

56Tc-zs1.5 should be 1/16 1/32 inch with an angle of approxi-
mately two degrees from perpendicular, as measured
toward the direction of slip ring rotation. If not correct,

Figure 1l-6A. Deicer Brush Alignment Stripes loosen the brush block mounting screws and move in

the elongated holes to correct the brush block position.

NOTE q. To preclude arcing caused by the rough surfaces

of the new brushes, the engine should be operated for
When replacing brushes or brush retainer at least five hours before the deicer system is turned

assemblies, always install new brush springs, on. This does not apply to ground checks of the sys-
tem performed while the engine is not running.

i. Check the amount of brush protrusion from the

block. If the brushes protrude less than 9/16 inch,
the brush leads should be untwisted to give more SLIP RING MACHINING

length. If this distance is more than 5/8 inch, the lead

should be twisted to shorten the effective length until Slip rings which have roughened or damaged surfaces,
the brushes protrude from 9/16 to 5/8 inch. The but which are structurally sound, can be machined and
brushes should then be checked for free sliding action. restored to serviceability. Remove the slip ring as-

sembly from the aircraft and mount it in a lathe.
m. Reinstall the brush block assembly on the mount- Position it concentrically in the lathe, with not over

ing bracket, using the black paint (see step "c") as a 0.002 inch wobble or run-out over 360 degree rota-
guide for correct alignment, tion. Take li~ht cuts for a smooth finish and cut no

deeper than required to remove surface damage. The
n. ~arefully push the brushes back into the brush contact surfaces of the three slip rings must be parallel

block and secure them in place with a rubber band, within 0.005 inch, and flat within 0.005 inch overall.
(See Figure 11-5A). Deviation from flat is not to exceed 0.002 inch over

a 4 inch are. If necessary, undercut the insulation
o. Using care not to bend or distort the mounting between the slip rings to a depth of 0.020 to 0.030

brackets, install the brush block and bracket inches below the contact surface of the slip rings.
assembly as originally removed from the engine In this operation, width of the slip ring MUST NOT
in step "a". Cut the rubber band and rotate the be reduced more than 0.005 inch. Contact surfaces
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of the slip rings must have a finish of 29-35 micro After a voltage reading of 24 volts DC is obtained,
inches. Deburr the slip ring edges and reinstall in hold the voltmeter probe on the pin until the voltage
the aircraft and align. drops to zero before moving the probe on to the next

pin in the sequence noted above. After the correctness

NOTE of the cycling sequence has been established, turn

the deicing system switch OFF at the be~inning of

If, in machining, the solder or braze connec- one of the "on-time" periods and record the letter

tion on the underside of the slip ring is ex- of the pin at which the voltage supply is present to

posed, replacement of the slip ring assembly facilitate performance of the following test.

willbe necessary.

D EICER TIM ER CHECK HEAT TEST

Experience in the field has indicated that often the

timer is considered defective when the source of the Before this test can be performed, the jumper wire

trouble lies elsewhere. For this reason, the follow- installed for the timer test must be removed so that

ing test should be performed before the timer is re- the connector plug can be replaced in the timer re-

moved as defective: ceptacle. Two men are required to perform this test,
one in the cockpit to monitor the ammeter while the

a. With the wiring harness disconnected at the timer other checks the deicer boots. The man in the cock-

and the deicer switch in the ON position, check the pit turns the deicer system circuit breaker switch

voltage from pin B of the harness plug to ground. If ON while the man outside feels the deicer boots to

no voltage is present, the timer is NOT at fault; how- see if they are heating properly. The man in the

ever, if system voltage is present at pin B, check the cabin observes the ammeter for the proper readings
circuit from harness plug pin G to ground with an (14 to 18 amperes) throughout the timing sequence.
’ohmmeter. If no circuit is indicated, the fault is in The ammeter needle should deflect every 30 seconds
the ground lead rather than the timer. If ground con- in response to the switching action of the timer. Each
nection is open, the timer step switch nrill not change time this occurs, the man in the cockpit must notify
position, the man inspecting the propeller deicer boots so that

the latter can change the position of his hands to

b. After the ground and power circuits have been check the proper heating sequence or’ the propeller
checked, connect a jumper wire between pin B of the deicer areas. If any irregularities are detected,
timer receptacle and terminal B of the connector a continuity check should be performed on the wiring
plug and from pin G of the timer receptacle to ground. from the timer to the brush block holders and the
With the deicing system switch ON, check the voltage propeller deicer terminal connections.

to ground from pin B of the timer. The voltmeter

should indicate approximately 25 volts when the air-

craft battery supply is being used. Next, check the CONTINUITY TEST

DC voltage to ground from pins C, D. E, and F, the

points at which the system voltage is impressed in After removing the plug from the timer, use an ohm-

sequence to cycle power to the propeller deicers. meter to check continuity from:

Each of the plugs should read 24 volts in the follow-

ing sequence. a. Pin C of the plug to the outboard terminal of one

prop boot on the right engine.
Timing Time

Sequence ON Areas of Prop Deicers Heated b. Pin D of the plug to the inboard terminal of one

prop boot on the right engine.
Pin C 30 sec. Right engine prop, Outbd. halves

Pin D 30 sec. Right engine prop, Inbd. halves c. Pin E of the plug to the outboard terminal of one

Pin E 30 sec. Left engine prop, Outbd. halves prop boot on the left engine.
Pin F 30 sec. Left engine prop, Inbd. halves

d. Pin F of the plug to the inboard terminal of one

NOTE prop boot on the left engine.

The timer does not reposition itself to start

at pin C when the system is turned off, but

will begin its cycling at the same position in

which it was when last turned off. Cycling
will ehdn proceed in the order of C, D, E,
and F as before.
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Figure 11-8. Propeller Deice Instdllatian
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e. Pin G of the plug to ground. PROPELLER DEICER BOOT REMOVAL

f. Ground terminal of one prop boot on the right a. Remove the propeller spinner.
engine to ground.

b. Disconnect the deicer boot leads from the spin-
g. Ground terminal of one prop boot on the left ner bulkhead.

engine to ground.

DEICER RESISTANCE CHECK

To check for incorrect resistance or the presence of
Unless the boot being removed is to be scrap-

a short or open circuit at the brush-to-slip ring con-
ped, cushion the jaws of any pulling tool to

tact, disconnect the harness at the timer and check prevent damaging the boot surface.

the resistance from each deicer circuit lead (pins C,
D, E, and F of the harness plug) to ground with a low

c. Remove the clip securing the lead strap to the

range ohmmeter. If the resultant readings are not
spinner bulkhead and the clamp securing it to the

i. 55 to i. 78 ohms, disconnect the deicer lead straps
pr0peller hub.

to measure heater resistance individually. Individual
boot resistance should measure between d. 58 and

d. Using methyl ethyl ketone or toluol to soften the

5. 26 ohms. If the readings in the first check are not
adhesion line between the boot and the blade, loosen

within the accepted limits but those in the second
one corner of the boot sufficiently to grasp it with

check are, the trouble is probably in the brush-to-
vice grip pliers or a similar tool.

slip ring area. If the readings in the second check are

also off, the deicer concerned is damaged and must
e. Apply a slow, steady pull on the boot to pull it

be replaced. off the propeller surface while continuing to use the
solvent to soften the adhesive.

BRUSH BLOCK RESISTANCE CHECK
f. Remove the remaining adhesive from the boot and

To check for an open circuit, a short, or high re-
pfopeller blade with toluol or’methyl ethyl ketone.

sistance in the brush block, measure the resistance
from the face of the brush to its terminal studs or

PROPELLER DEICER BOOT INSTALLATION

receptacle pin with a low range ohmmeter. If this
resistance measure over 0.013 ohm, locate and re-

pair the cause of excessive resistance. If the resis-
a. Position the deicer boot on the DroDeller blade

tance is infinite locate and correct the open circuit
so that its center line at the inboard end is adjacent

or else replace the brush. Check the resistance
to the split in the propeller blade clamr, and 2~1/16
inch outboard of the clamp, and the center line at thebetween the three terminalstuds or receptacle pins. outboard end falls on the blade leading edge. Be sureThis resistance should not be less than 0.5 meg-ohm, the lead strap is in the proper position to be clamped
to the blade retaining clamp.

b. NIask off an area approximately 1/2 inch from
NOTE the end and each side of the boot. (See Figure 11-

9.)
The above adjustments may affect the clearance
between the brush block and slip rings/ conse- c. Remove the deicer boot and strip any paint in the
quently, after slip ring alignment, a check should masked area from the retaining clamp outboard.be made to ascertain that a distance of Clean the area thoroughly with methyl ethyl ketonefrom 1/32 to 3/32 inch is maintained between or toluol. For final cleaning, wipe the solvent off
the brush block and slip ring surface (see quickly with a clean, dry, lint-free cloth to avoid
Figure 11-7). leaving a film.

DEICER BOOT

1/21´•

2=1/161

:j
1/2" FyLASKING TAPE

Figure 11-9. Deicer Boot Installation
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CAUTION

The metal and rubber parts must be thoroughly Never use a metal or wooden roller for this

clean to assure maximum adhesion. purpose, for they would damage the heating

elements in the deicer boot.

d. Moisten a clean cloth with methyl ethyl ketone or h. Gradually tilting the roller, work the boot care-

toluol and clean the unglazed surface of the deicer fully over each side of the blade contour. Avoid

boot, changing the cloth frequently to avoid contam- trapping air pockets under the boot. (See Figure 11-

ination of the clean area.
11.

NOTE

To prevent the edges of the deicer boots

from curling while applying the cement,

place masking tape around the glazed side

of the boot. Remove the masking tape
before installing the boot.

e. Apply one even brush coat of EC-1300L (Minnesota

Mining and Manufacturing Co.) cement to the propeller

blade. Allow the cement to dry for at least one hour

at 40"F or above when the relative humidity is less

than 75a~,, or two hours if the humdity is between 75S"o

and 905&. Do not apply the cement if the relative

humidity is higher than 90~b.

f. After allowing sufficient drying time, apply a Figure 11-11. Side Rolling

second brush coat of cement to the propeller and one

coat of cement to the unglazed surface of the deicer

boot. It is not necessary to cement more than 1/2 i. Roll outwardly from the center line to the edges

inch of the deicer lead strap. Allow the cement:o of the boot. (See Figure 11-12.) If excess material at

the edges tends to form puckers, work them out

dry. smoothly and carefully.

g. Position the deicer boot on the propeller, start-

ing 2t1/16 inch from the blade retaining clamp, mak-

ing. sure the lead strap is in position to clamp to the

blade retaining clamp. Moisten the cement lightly
with methyl ethyl ketone or toluol and tack the boot

center line to the blade leading. edge. If the center

line of: the boot deviates from the blade leading edge,
pull up with a quick motion and replace properly.
Roll firmly along the center line with a rubber roller.

(See Figure 11-10.)

I’l Figure 11-12. Edge Rolling

j. Roll the tapered edges of the boot with a narrow

steel stitcher roller.

k. Clean the blade with a clean cloth moistened with

toluol or methyl ethylketone. Be careful not to let

solvent run into the edge of the boot.

i. Apply one even brush coat of either EC-801 or

EC-750 sealer behind the lead strap where the boot

and the blade meet.

NOTE

The EC-750 sealer is a one part sealer and

requires no mixing. The EC-801 sealer is a

two part sealer and must be thoroughly mixed.

Figure 11-10. Center Rolling Mix 12 parts EC-103lto 100 parts EC-801.
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Apply one even brush coat of either EC-801 or
NOTE

EC-750 sealer around the edges of the boot, allowing

1/16 to 1/8 inch overlap on the boot but extended If any of the heating element wires are ex-

to the masking tape. Remove the masking tape posed (but not broken) in the damaged area,

immediately after applying the sealer to obtain a cut a second patch big enough to extend 1/4

inch beyond all sides of the first patch.
neat border.

n. Allow sufficient time for the EC-801 or EC-750 d~ Apply one even brush coat of EC-1300L cement

to dry (from 24 to 72 hours, depending on conditions). to the area of the boot to be patched. Allow the cement

to dry for at least one hour at 400 F Or above when the

o. Apply satin finish black urethane paint to an relative humidity is less than 754"0, or two hours if the

area around the boot so that it covers all of the humidity is between 75~Boand 905"0. Do not apply the

sealer and overlaps the edge of the boot and the cement if the relative humidity is higher than 90~70.

blade by a minimum of 1/8 inch.
e. Apply masking tape to the open side of the patch

to prevent the patch from curling as the cement

dries.

NOTE f. Remove the protective paper from the side of the

patch to be cemented.

To prevent propeller blade bearing grease

from causing the boot to peel back or deter- g. Apply an even brush coat of EC-1300L cement to

iorate, the urethane paint should be applied the patch and allow sufficient time for the cement to

in a uniform coat so that grease cannot eer dry. Apply a second coat of cement to the patch and

to the boot cement or sealer. allow to dry.

p. Allow the urethane paint to dry as specified by h. Moisten surfaces of the patch and deicer boot

the manufacturer, with a cloth slightly dampended with methyl ethyl

ketone of toluol.

q. Install the clamp securing the lead strap to the

?ropeller blade retaining clamps. i. Stick either the center or one edge of the patch

lightly in place on the boot, then work the remain-

r. Connect the lead terminals and install the clip der of the patch down carefully to avoid trapping air

on the spinner bulkhead. There must be no slack between the surfaces of the patch and boot.

between the terminal and the clip to assure enough
j~ Roll the patch down securely with a rubber roller.

slack between the clip and the clamp on the blade to

PROPELLER DEICER BOOT REPAIR

Never use a metal or wooden roller for this

purpose, for they would damge the heating

I‘CA~iiONI element in the deicer boot.

Running the engine with the spinner removed k. After allowing i-hour’s drying time, rub the

may damage wiring to deicer boots. edges and center of the patch to see that it is holding

before releasing the airplane for flight.

Minor damage to the deicer boots may be repaired NOTE

with the rubber patch material provided in the manu-

facturer’s (B. F. Goodrich Company, Akron, Ohio) if the patch covers a heating element that was

Field Repair Kit No. 77-802. The following infor- previously exposed, the second patch should

mation describes the proper procedure for repair to be installed at this time as indicated in the

the propeller deicer boots. preceding steps.

a. Clean the rubber area being patched with methyl i. Wrinkled or loose patches must be reattached.

ethyl ketone or toluol to remove all grease and dirt. Loosen the bond for an additional 1/4 inch beyond
the wrinkled or loose area with methyl ethyl ketone,

b. Wipe the surface dry with a clean lint-free cloth then reattach the loose portion of the patch with

EC-1300L cement as noted in the preceeding steps.
to remove the solvent film.

c. Cut a patch big enough to overlap the damaged NOTE

area 1/4 inch on all sides. Since this patch will be

exposed to the airstream, the edges should be cut If the material is stretched and will not

cement flat, replace the boot.
clean (without fringes) and beveled.
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TROUBLESHOOTING PROPELLER ELECTRIC DEICER the timer will either feed current to the welded con-
SYSTEM tacts continuously or will not cycle. If the former is

true, the heat test will show two phases heating sim-

ultaneously throughout three of the four phases: Un-
The ammeter of the deicer system can be used to in- less the grounded power lead is located and correct-
dicate the general nature of most electrical prob- ed, any new timer that is installed may suffer the
lems. Consequently, it is recommended that trouble- same internal damage during the first use of the sys-
shooting be preceded by the ammeter test outlined in tem. In the following troubleshooting chart, the "in-
step a of the 50-hour inspection in Section 16 and dication" entries should be read to locate that which
the heat test described in this section to determine matches conditions of the particular system being
which circuits are involved. A reading of two-thirds checked. The numbered "probable cause" and "re-
the normal amount of current is an indication that one marks" then indicate the proper sequence of checks.
of the circuits is open between the slip ring and de- It should be noted, however, that such numbers are
icer heater. If the ammeter registers excess current, assigned with respect to the appro~dmate usefulness
the power lead is shorted to ground. It may be pos- of the check rather than to the most likely sequence
sible that the excess current has welded the timer of occurrence.

contacts in one phase. Under these circumstances.
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TROUBLESHOOTING

PROPELLER ELECTRICAL DEICER SYSTEM

INDICATION PROBABLE CAUSE REMARKS

i. Ammeter shows zero current. a. Switch circuit breaker tripped. a. Locate and correct short before

resetting circuit breaker by turning
(Ali 4 phases of the 2 minute

switch OFF, then ON.

cycle.)

b. Switch faulty. b. If no voltage at switch output
with voltage at switch input, replace
the switch. If voltage is OK at switch

output, go to step d,

c. No power from aircraft. c~ If no voltage into switch, locate

and correct open circuit.

d. Ammeter faulty. (If some or d. Test for voltage up to and out of

all deicers heat with ammeter ammeter. If low or zero output but

at zero, replace the ammeter.) proper input, replace ammeter. If

no voltage to ammeter, locate and

fix open between switch and am-

meter.

e. Open circuit between am- e. Disconnect harness at timer

meter and timer. and check voltage pin B (of harness)
to ground. If none, locate and cor-

rect open circuit.

2. Ammeter shows normal a. Open in wiring between timer a. Refer to the paragraph on heat

current part of cycle, zero cur- and firewall connector. test to find deicers not heating and

test for voltage on that pin of fire-

rent rest of cycle. wallconnector. If zero over 2 min-

utes, locate and fix open in wiring
from timer to firewall.

b. Open between firewall and b. If voltage Og to firewall plug, try

deicer lead straps, voltage at junction of deicer lead and

slip ring lead. If no voltage, find and

correct open in wifi~o to brush

block, open within brush block, or

no contact brush to slip ring.

c, No ground circuit, one c. If voltage at deicer leads, locate

engine. and fix open from deicer to gpround.

3. Ammeter shows normal cur- a. Inner and outer deicers a. Locate and repair incorrect con-

rent part of cycle, low current heating same phase, nections.

rest of cycle. b. Disconnect deicer straps to check
b. Open in deicer or slip ring

heater resistance. If resistance is
assembly.

within specified limits, locate and

fiu open in slip ring leads. If not,

replace deicer with open circuit.

c. High resistance in circuit c. H not in contact of brush to slip

with low current. ring (including ground brush), trace

wiring to deicer and to timer to fix

partially broken wire, loose or cor-

roded connection.

4. AmRleter shows low current a. Aircraft volt~e low. a. Checkvolt~e into switch.

over entire cycle,
b. Refer to step l-d.

b. Ammeter faulty.

c. High resistance up to c. Check for partinllv broken wire,

loose of corroded connection in wir-
timer.

ing from aircraft supply to timer

input.
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PROPELLER ELECTRICAL DEICER SYSTEM (CONT’D)

INDICATION PROBABLE CAUSE REMARKS

5. Ammeter shows excess a. Ammeter faulty. a. Refer to step I-d.
current over entire cycle.

b. Ground between ammeter b. Disconnect harness at timer and,
and timer. with ohmeter, check from pin B (of

harness) to ground. If ground is in-

dicated, locate and correct.

6. Ammeter shows normal a. Ground between timer and a. Disconnect leads at brush block
current part of cycle, excess brush block. and check from power leads to
current rest of cycle. ground with ohmter. If ground is

indicated, locate and correct.

b. Ground between brush block b. If no short exists at brush-slip
and deicers. (Excluding ground ring contact, check for ground from
brush circuit.) slip ring lead to bare prop while

flexing slip ring and deicer leads.
If a ground is indicated, locate and

correct.

c. Short between two adjacent c. Check for shorts or low resis-
circuits, tance between circuits, if any, ioc-

ate and correct.

d. Timer faulty, d. Test timer as indicated in para-
graph on timer check.

7. Ammeter does not "flick" a. Timer ground open. a. Disconnect harness at timer and
each 30 seconds. check with ohmeter from pin G (of

harness) to ground. If no circuit,
refer to wiring diagram to fix open
circuit.

b. Timer contacts are welded b. Test timer as in paragraph on

(caused by short circuit in timer check. If timer does not cycle
system). with voltage at pin B, replace timer

but be sure short causing original
failure has been located and correct-

ed.

8. Ammeter flicks between a. Loose connection between a. If trouble occurs over entire
30 second phase periods (con- aircraft power supply and timer cycle, trace wiring from power
firm by ground test as in step input. source to timer input to locate and
j of 100 hour inspection), tighten loose connection.

b. Loose or poor connection b. If trouble occurs in part of cycle,
timer to deicers. find which deicers are affected and

check for rough or dirty slip rings
causing brush to "skip". If not this,
trace circuits to locate and fix loose
or poor connection. (If all deicers

on one prop are affected, check the

ground circuit.)

c. Timer cycles erratically, c. Test timer as indicated in para-
graph on timer check.

9. Radio noise or inter- a. Brushes "arcing", a, Check brush alignment as in
ference with deicers on. step i of 100 hour inspection. Look

for rough or dirty slip rings. Ifthis
is the cause, clean, machine or re-

place slip ring assembly. Check for

slip ring alignment.
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PROPELLER ELECTRICAL DEICER SYSTEM (CONT’D)

INDICATION PROBABLE CAUSE REMARKS

b. Loose connection. b. Refer to step 8 above.

c. Switch faulty. c, Try jumper wire across switch.

If radio noise disappears, replace
the switch.

d. Wiring located within less d. Replace at least 8 inches from

than 8 inches of radio equipment input wiring to radio equipment.

10. Cycling sequence not cor- a´• Crossed connections, a. Check system wiring against cir-

cuit for improper connect-
rect. ions.

11. Rapid brush wear or frequent a. Brush block out of alignment. a. Check brush alignment as in step

g of 100 hour inspection.
breakage.

b. Slip ring nrobbles. b. Check slip ring alignment with

dial indicator.

11-18



PITOT AND STATIC SYSTEM TESTING THE PITOT SYSTEM FOR LEAKS
(Figure 11-13)

The pitot and static pressure system provides a A functional test of the pitot system can be made bysource of impact tram) and static air for instrument
operation. The impact air entering the pitot mast is

using an observer in the cabin to watch the airspeed
indicator while air pressure is built up artificially byrouted through the leading edge of the left wing to the using a section of soft rubber tubing as follows:airspeed indicator. A heating element is in-

stalled in the pitot mast to prevent it from becoming a. Clamp the rubber tubing over the pitot head inlet,clogged by icing conditions. An optional pitot system making certain that the connection is air tight.may be installed on the right wing if the aircraft is
equipped with dual instruments. The static air is
taken from two static air ports, located on either

b. Crimp the end of the tubing and slowly roll it up
until the airspeed indicator registers approximatelyside of the rear fuselage, and routed along the left 100 miles per hour.side of the fuselage to the rate-of-climb, altimeter,

and airspeed indicator. Should the normal static
source become restricted, an emergency static air
source control (located on the upholstery panel for-
ward of the pilot’s seat) will provide an alternate To avoid rupturing the diaphragm of the air-
source of air. When this air source is used, air- speed indicator, roll up the rubber tubing
speed and altimeter readings will be slightly higher. slowly and do not build up excessive pressure

in the line.

NOTE

c. Secure the roiled up tubing so that it will hold the
On aircraft TG-84 and after, the pitot mast airspeed indicator reading.
is located on the left side of the nose. The
dual instrument installation is optional and d. If there is no decline in the reading after several
incorporates a second pitot mast on the minutes, there is no leak in’the pitot system.
right side of the nose,

e. If a decline in the reading of the airspeed indica-
tor is observed, check the pitot system plumbing for

CLEANING THE STATIC AIR SYSTEM leaky hoses and loose connections.

Blow LOW pressure air through the lines from the
disconnected line at the airspeed indicator to the
static ports. Cover each static port separately when
blowing to insure that each line is clear. Instrument Release the air pressure slowly by unrolling
error or possible damage could result if even one the rubber tubing; a sudden release of the air
port is clogged with dirt or foreign matter. pressure may damage the airspeed indicator.

INSPECTING THE PITOT SYSTEM HOSE

Never blow air through the line toward the in-
strument panel; to do so will seriously damage After the pitot system is checked for leaks, inspectthe instruments. When blowing back through the hose sections for signs of deterioration. Check
the line from the instrument panel, make sure all polyethlene tubing for hardness or brittieness.
that no air is blown into the instruments. Remove the pitot mast to inspect the hose section

attached to the airspeed indicator. Rubber hoses
with outer surfaces checked or cracked, particularly

NOTE at the bends or connecting points, or have become
hard, should be replaced. Replace defective hoseWax or polish applied to the static air buttons with rubber hose complying to Item a’l,Consumable

can cause wrong instrument readings. The Materials Chart. When a new hose is installed, re-static air buttons should be cleaned periodically check e~e pitot system for leaks using the abovewith a cleaning solvent to insure that no film procedure.
exists on the static air buttons.

The static air system may be drained by opening the INSPECTING THE STATIC AIR SYSTEM
emergency static air source valve located on the
left hand upholstery panel forward of the pilot’s
seat. Frequent draining of the static air line is The static system should be checked for leaks in
recommended when humidity is high, heavy rains accordance with the instructions set forth in
are frequent or the aircraft is washed down. Federal Aviation Regulation 91. 170.
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STALL WARNING SYSTEM ADJUSTMENT of the complete stall, although from 5 to 10 mph

(Figure 11-14) ahead of the complete stall will meet FAA require-
ments. The switch setting should be checked and ad-

The stall warning. switch is carefully adjusted when justed as necessary whenever a wing or wing leading
the airplane is test flown at the factory. Should it edge is replaced or e;utensively repaired, or if a new

require readjusting, proceed as follows: Locate the switch is installed. The switch should require no ad-

switch installation on the under surface of the left justment in normal service.

wing and loosen the two phillips-head screws, one

on either side of the vane. If the stall warning has

been coming on too early, pull the vane back and

down. If the stall warning has been coming on too i’ Adjust Up to

late, push the vane up and forward. Moving the vane Actuate Sooner

O
with the phillips-head screws loosened moves the

entire unit up or down inside the wing causing the

switch to be closed earlier or later. Retightenthe1 O
screws after making each adjustment. NEVER TRY

THE SWITCH BY BENDING THE I I
As a rule of thumb, moving the vane 1/4 inch will

\o
change the time the stall warning actuates by about 5 Adjustment Screws O

mph of indicated air speed. The only way to test the i O
accuracy of the setting is to fly the airplane into a O
stall, noting the speed at which the warning horn O O

comes on and the speed at which the full stall occurs.

The stall should be made with the naps and gear up
and power off. Prior to stalling decelerate no faster Adjust Down to
than one mph per second. It may be necessary to Actuate Later
make several alternate adjustments and test nights
before the desired se~ting can be reached. The stall

warning should actuate, ideally, at 7 to 9 mph ahead Figure 11-1´•1. Stall Vane Adjustment

11-21



TROUBLESHOOTING

PITOT AND STATIC PRESSURE SYSTEM

INDICATION PROBABLE CAUSE REMARKS

1. Heating element inoperative. a. Defective switch

b. Grounded or open circuit. Check for

continuity.

c. Defective heating element in pitot
head.

2. Circuit breaker keeps trip- a. Grounded wire.

ping.

3. Instruments inoperative or a. Lines clogged. Drain lines at Emer-
erratic in operation. gency Static Drain. Disconnect lines

at instruments and blow out with low

pressure air.

b. Line leaks. Check lines for loose-
ness at all connection points.

STALL WARNING SYSTEM

1. Warning system inoperative. a. Warning circuit breaker tripped. If
circuit breaker persists in tripping,
check for grounded circuit.

b. Open circuit. Check for continuity.

c. Defective switch

d. Defectivehorn.

2. Horn continues to blow. a. Defective warning horn switch.
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VACUUM SYSTEM (TG-1 through TG-51) d´• Repeat steps a and b with the opposite engine.

(Figure 11-15)
e. After both relief valves have been individually

The vacuum system provides air for deicer, auto- adjusted, start both engines and set throttles to obtain

pilot and instrument operation. The vacuum is derived 2200 RPM. The gage should then read between 5.0

by engine-driven pumps and is controlled by suction and 5.2 in Hg.
relief valves which limit the air entering the vacuum

lines to the instruments. A central air filter (2 in-

stalled for dual instruments) is incorporated in the NOTE

lines to protect the instruments from dust and other

foreign particles. This filter(s) is mounted on a A vacuum source indicator located in the vacu-

bracket behind the instrument panel and contains a um gage will indicate failure of either vacuum

sealed unit which should be replaced every 500 hours pump.

(or less during operation in dusty or heavy smoke

conditions). The only other servicing required is the

suction relief valves located on each side of the for-

wnrd cockpit bulkhead, behind the instrument panel. ADJUSTMENT OF SUCTION RELIEF VALVES WITH

Since the suction relief valves bleed outside air into AUTOPILOT
the vacuum system, it is essential to the operation
of the vacuum-driven instruments that the suction

reliefvalvescreens should be kept clean. The poly- The procedure is the same as above except the fol-

ethylene element in the screen should be removed, lowing values should be used: each individual relief

cleaned in solvent and dried with compressed air. valve should be set at 8. 0 in Hg. With both engines
The screens should be cleaned every 100 hoursor running the gage reading should be 8. 4 in Hg.
more frequently as required. If it appears that the

valves need adjustment, especially to lower the vacu-

um, the screens should be cleaned and the setting
checked before readjusting the valve. REMOVAL AND INSTALLATION OF THE VACUUM

PUMP

SUCTION RELIEF VALVE ADJUSTMENT The dry air vacuum pump is located towards the rear,
on the lower left-hand side of the engine. Should re-

placement become necessary, the pump may be re-

a. Check that the suction relief valve screens are moved by the following method:
not clogged, causing the suction gage reading to be

higher than normal, a. Disconnect the fittings at the outlet and inlet ports
of the pump. The vacuum lines should be capped to

b. Start only one engine and set the throttle to obtain prevent entrance of foreign material.
12200 RPM.

b. Remove the bolts securing the pump to the engine
and slip the pump off the spline drive,

NOTE

Because the exhaust-driven turbocharger pro- NOTE

duces considerable heat, prolonged ground
operation at high elSoine RPM may cause heat- A nylon shear plate is incorporated into the

ing in the accessory compartment. If the com- pump drive mechanism which may be replaced
partment and it’s components become exces- should the pump seize during operation.
sively hot, shut down the engine and allow to

cool.

To install the vacuum pump, reverse the disassembly
procedure. Do not use thread lubricant or pipe com-

e. Adjust the appropriate vacuum relief valve to pound when connecting the lines to the inlet and outlet

obtain a gage reading of d. 8 to 4. 9 in II~. Shut down ports. Such compounds may cause damage to the vacu-

engine. um system or the instruments.

11-23



VACUUM GAGE

VACUUM RELIEF VACUUM RELIEF

VALVE VALVE
CHECK VALVE

CHECK VALVE
FILTER

GYRO DIRECTIONAL

HORIZON GYRO

VACUUM PUMP VACUUM PUMP

Figure 11-15. Vacuum System (TG-lthrough TG-51)
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PRESSURE SYSTEM (TG-52 and after) pressure reading on the gyro pressure indicator

should be 5. 0 1 -.2 inch Hg.
The pressure system on the Model 56TC, serials

TG´•52 and after, provides filtered air for deicer,
autopilot and gyro instrument operation. Air pressure ADJUSTMENT

is supplied by two engine-driven dry air pumps.

Pressure is controlled by a pressure regulator lo- If the basic pressure system does not meet the re-

cated in each nacelle. From the pressure regulator, quirements of the preceding inspection, adjust the

air then flows to the pressure manifold, located be- system as follows:

low the floorboards, aft of the front spar and to the

left of the aircraft centerline. Air from the manifold a. Remove both inline filters from the system an´•1

Is distributed to the instruments and the deicer and check for obstruction by comparing the resistance to

autopilot systems (if installed). Pressure from the flow with a new filter. Use a low, dry air pressure

pressure manifold to the instruments is controlled source (maximum 10 psi) to accomplish this tes t. If

by a gyro instrument adjustable-orifice, located on the resistance to air flow in a filter removed from

the LH side of the aircraft, fornard of the instrument the aircraft exceeds that of a new filter by more than

panel, under the upper upholstery panel, one psi, replace with a new filter.

b. Install a test gage (0-10 psi) at the "out" side of
NOTE each pressure regulator.

Aircraft with four (or more) air driven gyros c. Operate one engine at 2300 rpm and adjust the
and an air-operated autopilot installed should regulator for that side to obtain a reading of 5. 0 psi
be equipped with high capacity air pumps to on the test gage.
safely operate these components in the event

of single-engine operation. A pump of the d. Repeat the above step on the opposite engine and

same capacity must be used as a replacement. pressure regulator.

The foam rubber filter on the intake side of the pres- NOTE

sure pump, located forward of the rear engine baffle,
should be removed and cleaned every 100 hours of Rotating the adjusting screw on top of the pres-

operation (or sooner if conditions warrant). The sure regulator cloclnvise increases pressure
sealed tilter on the pressure side of the pressure and counterclockwise decreases pressure.

pump, located in each nacelle air of the firewall,
should be replaced every 300 hours of operation (or e. Locate the gyro pressure regulator on the LH

less if operating in dusty conditions), side of the aircraft, forward of the instrument panel
and adjust as follows

PRESSURE SYSTEM INSPECTION AND ADJUSTMENT 1. Loosen the check nut and rotate the adjusting
screw clockwise to increase pressure or counrer-

clockwise to decrease pressure to obtain a reading
BASIC PRESSURE SYSTEM (INSTRUMENTS ONLY) of 5. 0 .1 .2 inch Hg on the gyro pressure indica-

(FIgure 11-16) tor with both engines running at 2300 rpm.

To determine that the pressure system is adjusted 2. Tighten the check nut and recheck the gyro

properly, inspect the system as follows: pressure indicator to read in the green are with both

engines running at 500 rpm.

NOTE f. After adjusting the gyro pressure regulator, the

pressure on the test gages in the nacelles should be

Test gage connections are provided by a tee rechecked with each engine running at 2300 rpm. If

fitting in the air supply on the "out" side of ~he pressure readings are not 5. 0 i.5 psi, the re-

the pressure regulator in each nacelle. gulators should be readjusted to this value. The

difference between the pressure readings of each test

gage should not exceed .5 psi.
a. Install a test gage (0-10 psi) at the "out" side of

both pressure regulators, located on the RH side of NOTE

each nadZSlle aft of the firewall.

If the requirements of this adjustment procedure
b. Operate each engine individually at 2300 rpm cannot be obtained, the complete system, in-

and check the readings on the test gages. The pres- cludilSa the check valves and the gaskets in the

sure on each test gage should be 5. 0 i.5 psi. The manifold, should be checked for leaks and/or
difference between the pressures recorded on the restrictions, the discrepancy repaired and the

test gages should not exceed .5 psi. system readjusted.

c. prith both engines running at 2300 rpm, the Remove the test gages from the aircraft.
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SYSTEM PLUS DEICER INSTAL- d. "eTear step "c" on the opposite side of the
aircrr~ft.

(Flgure 11-17)

INSPECTION NOTE

Rotating the adjusting screws on the pressure

a. Install a test gage (0-20 psl) at the tee connec
regulator clockwise increases pressure and
counterclockwise decreases pressure.tions provided at the "out" side of each two-stage

pressure regulator located on the RH side of each

nacelle, aft of the firewall. e. Locate the gyro pressure regulator on the LH
side of the aircraft, forward of the instrument panelb. Run each engine individually at 2300 rpm and and adjust as follows:

chec’r for the following readings.
i. Loosen the check nut and rotate the adjusting1. 7. 5 .5 psi on the deicer pressure gage and a screw clockwise to increase pressure or counter-maximum of 9. 0 psi on the test gage in the nacelIe clockwise to decrease pressure to obtain a readingwith the deicer OFF. of 5. 0 .1 .2 in Hg on the gyro pressure indicator

with both engines operating at 2300 rpm.2. 16 to 19 psi on the deicer pressure gage and a

maximum of 20 psi on the test gage in the nacelle 2. Tighten the check nut and recheck the gyrowith the deicer ON. pressure indicator to read in thegreen ace with both
en~ines operating at 1500 rpm.c. With both engines running at 2300 rpm, the

pressure on the gyro pressure indicator should be f. After adjusting the ,qrro pressure regulator, the5.0 .1 .2 psi.
pressure on the test gages in the nacelles should be

d. P’ith b3th engines running at 2300 rpm, the dif- ’echecked with each engine operating individually at
ference between the pressure on the test gages in the

2300 rpm. If the pressure on the test gage has been
nacelles should not exceed .5 psi. affected by the adjustment of the orifice (re~ulator),

the re~tlators inthe nacelles should be readjusted as
If the pressure system does not meet the require- specified In steps "c" and "d".
ments of the preceding inspection procedure, the
system should be adjusted as follows: g. With both engines operating at 2300 rpm, the

difference between the pressures on the test gages at

ADJUSTMENT the pressure regulators in the nacelles should not
exceed.5 psi.

a. Remove both inline filters from the system and
check for obstruction by comparing the resistance to

NOTEnow with a new filter. Use a dry, low pressure air
source (ma~imum of 10 psi) to accomplish this test. If the required pressures of the above adjust-U the resistance to air flow in the filter removed ment procedure cannot be obtained, a completefrom the aircraft exceeds that of a new filter by check of the system (includlng the check valvesmore than one psi, the filter should be replaced. and the gasket in the manifold) should be made

for leaks or restrictions, the discrepancy re-b. Install a test gage (0-20 psi) at the test fitti~s paired and the system readfusted.on the "out" side of each two-stage pressure re-

gulator.
h. Remove the test gages from the aircraft.

c. Run one engine at 2300 rpm and adjust the two-
stage pressure regulator, for that engine, as follows: BASI C PRESSURE SYSTEM PLUS AUTOPI LOT

(Figure 11-18)
i. Adjust the low-pressure section of the pressure

regulator (section with solenoid) to obtain a reading INSPECTION
of 7. 5 ~.5 psi on the deicer pressure gage with the
deicer system nFF. A pressure of 9. 0 _Dsi on the a. Install a test gage (0-10 psQ at the tee fittingtest gage in the nacelle should be sufficient to obtain provided in the "out" line of the pressure re~ulatorsthe reading of 7. 5 ´•L .5 psi on the deicer pressure located on the RH side of each nacelle, aft of thegage. firewall.

2. Adjust the high-pressure section of the pres- b. Install a test gage (0-10 psi) in the turn coordina-sure re~lator (section without solenoid) to obtain a tor supply line.
reading of 16 to lP psi on the deicer pressure gage
with the deicer system ON. A pressure of 17 to 20 c. Operate each e~ne individually at 2300 rpmpsi on the test gage in the nacelIe should be sufficient and check the readings on the test gages with theto obtain the reading of 16 to 19 psi on the deicer autopilot turned ON. The pressure on the test gagepressure gage. i- the turn coordinator supply Ifne should read 5. 0
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.O .5 psi with a reading on the nacelle test gage pressure on the test gage in the turn coordinator
of 6. 5 psf (maxlmum of 7 psi). supply line should be rechecked with each engine

running individually at 2300 rpm. If the pressure on
d. With both engines running at 2300 rpm, the pres- the test gage has been affected by the adjustment of

sure on the gyro pressure indicator should be 5. 0 the orifice (reguIator), the regulators In the nacelles
c .1 .2 In Hg. should be readjusted as specified in steps "d" and

"e".
e. With both engines running at 2300 rpm, the dff-

ference between the pressure on the test gages In the h. With both engines operating at 2300 rpm, the
nacelles should not exceed .5 psi. difference between the pressures on the test gages

at the pressure regulators in the nacelles should not

ADJUSTMENT exceed .5 psi.

NOTE
If the pressure system does not meet the requirements
of the preceding inspection pr’ocedure, the system
should be adjusted as follows:

If the requirements of this adjustment pro-
cedure cannot be obtained, the complete sys-
tem, including the check valves and the

a. Remove both inline filters from the system and
check for obstruction by comparing the resistance to

gaskets in the manifold, should be checked for

flow with a new filter. Use a dry, low pressure air
leaks and/or restrictions, the discrepancy

source (maximum of 10 psi) to accomplish this test.
repaired and the system readjusted.

U the resistance to air flow in the filter removed

from the aircraft exceeds that of: a new filter by more
i. Remove the test gages from the aircraft.

than one psi, the filter should be replaced.
BASIC PRESSURE SYSTEM PLUS DEICER AND
AUTOPILOT

b. Install a test gage (0-10 psi) on the tee connec-

tion at the "our’ side of each pressure regulator. (Figure 11-19)

c. Install a test gage (0-10 psi) in the turn coordin-
~NSPECTION

ator supply line.
a. Install a test gage (0-20 psi) at the tee connec-

d. Run one engine at 2300 rpm and adjust the pres-
tfon provided at the "our’ side of each two-stage

sure regulator for that engine to obtain a reading of pressure regulator located on the RH side of each

5. 0 c .0 .5 psi on the test gage in the turn coordin- nacelle, aft of the firewall.

ator supply line with the autopilot ON. Nrrmdly a

pressure of 6. 5 psi on the testgage at the pressure
b. Install a test gage (0-10 psi) in the turn coordin-

regulator is sufficient to obtain the 5. 0 .0 .5 psi
ator supply line.

reading at the turn coordinator. Under no circum-

stances should the reading at the pressure regulator
c. Operate each engine individuallp at 2300 rpm and

exceed 7. 0 psi.
check for the following readings:

e. Repeat step "d" on the opposite side of the air-
1. 7. 5 -L .5 psi on the deicer pressure gage, mauf-

craft. mum of 9. 0 psi on the test gage in the nacelle and 5. 0

psl on the test gage in the turn coordinator supply line
with the autopilot ON and the delcer OFF.

NOTE
2. 16 to 19 psi on the deicer pressure gage, maxi-

Rotating the adjusting screw on the pressure mum of 20 psi on the test gage In the nacelle and 5. 0

regulator clockwise increases pressure and .O .5 on the test gage in the turn coordinator

counterclockwise rotation decreases pressure. supply line with the autopilot and deicer ON.

f. Locate the gyro pressure re~lator on the LH
d. With both engines operating at 2300 rpm, the

pressure on the gyro pressure Lndicator should beside of the aircraft, forward of the instrument panel
and adjust as tollows:

5. 0 c .1- .2 in Hg.

e. With both engines operating at 2300 rpm, the
1. Loosen the check nut and rotate the adlustinp difference between the pressures on the test gages In

screw clockwise to increase pressure or counter-
the nacelles should not exceed .5 psi.clockwise to decrease pressure to obtain a reading

of 5. 0 c .I .2 in Hg on the gyro pressure indicator
with both engines operating at 2300 rpm.

If the pressure system does not meet the require-
ments of the preceding inspection procedure, the

system should be adjusted as follows:
2. Tighten the check nut and recheck the gyro

pressure indicator to read in the green are with both

engines running at 1500 rpm. ADJUSTMENT

g. After adjusting the gyro pressure reguiator, the a. Remove both inline filters from the system and
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check for obs truction by compar ing the resistance pressure on the test gage in the turn coordinate r

to flow with a ne w f Llte r. Use a dry, low pressure aupply iine, should be rechecked wi th each engine

air source (maximum of 10 psi) to accompl ish this operating individually at 2 3 00 rpm. If the pres sure

test. If the res is tance to air flow in the tilter re- on the test gage has be en affected by the adjustment

moved from the ai rcraft exe eeds that of a new fil ter of the orifice (reguiator), the regulators in the

by more than one psi, the f ii ter should be replaced, nacelles should be readj us ted as specified in steps

d’’ through h’’.

b. Install a test gage (0-20 psf) at the tee connec-

tions provided at the ’’out’’ side of each two-stage k. With both engines operating at 23 00 rpm, the

pres sure regulator. difference between the pressures on the test gages

at the pressure regulate rs in the nacelles should

c. Install a test gage (0-10 psi) in the turn coordin- not exceed .5 psi.
ator supply line.

NOTE

d. Operate one engine at 2 3 00 rpm and adjus t the

low-pres sure section of the two-stage pressure reg- If the requirements of this adjustment pro-

ulator (s ectio n with solenoid) to obtain a readi ng of cedure cannot be obtained, the complete sgs-

7. 5 5 psi on the deicer pressure gage wi th the tem, including the check valves and the gas-

deicer OFF. A p ressu re of 9. O psi on the test gage kets in the manifold, should be che cked for

in the nacelle should be suffi c ient to obtain a 7. 5 leaks and/or restrictions, the dis c repancy

5 psi reading on the deicer pressure gage. repaired and the system readjusted.

e. Repeat step "d" on the opposite side of the 1 Remove the test gages from the aircraft.

aircraft.

BASIC PRESSURE SYS TEM PLUS H- 14 AUTOPILOT
NOTE INSTALLATION

(Figure 11-2 0)
Rotating the adjusting s crew on the pres sure

regulator clockwise increases pressure and
INS PEC TION

counterclockwise rotation decreases pressure.

a. Install a test gage (0-15 psi) at the tee fitting

f. Operate both engines at 2300 rpm and adjus t the provided on the "out" side of both pressure regula-

pres sure regulate r to obtain a reading of 5. O tors, located on the RH side of each nacelle, aft of

.0 .5 psi on the test gage in the turn coordinator the firewall.

supply line with the autopilot ON and the deicer OFF.

The pressure regulator is located in the nose b. Install a test gage (0-10 psi) in the autopilot

baggage compartment or under the pilot’s seat aft of supply line, at the "out" side of the pres sure mani-

the main spar. fold. The pressure manifold is located under the

upholstery side panel, aft of the pilot’s seat,

g. Operate one e ngine at 2300 rpm and adjus t the

high-pressure se ction of the two-s tage pressure c. Run each engine individually at 23 00 rpm and

regulator (section without solenbid) to obtain a read- check the readings on the test gages with the auto-

ing of 16 to 19 psi on the deicer pressure gage with pilot ON. The pressure on the test gage at the mani-

the deicer system ON. A pressure of 17 to 20 psi on fold should read 7. 5 5 psi with a reading on the

the test gage in the nacelle should be s~rfficient to test gage in the nacelle of 8. 5 psi (maximum of 9. 0

obtain the 1 6 to 1 9 psi reading on the de i cer pressure psi).
gage.

d. With both engines running at 23 00 rpm, the

h. Repeat step "g" on the opposite side of the air- pressure on the gyro pressure indicator s hould be

craft. 5. 0+.1 2 in Hg.

i Lo c ate the gyro pr es sure regulator on the LH e. With both engines running at 2 300 rpm, the dFf-

side 3f the ai re raft fo rward of the ins trument panel ference betwe en the pressures on the test gages in

and adj us t as follows: the nacelles should not exceed 5 psi.

1. Loo s en the check nut and rotate the adjusting If the pres sure system does not meet the require-

s crew clockwise to inc reas e pressure or counter- ments of the pre ceding inspection procedure, the

clockwise to de c reas e pres sure to obtain a reading system should be adj us ted as foliows:

of 5. 0 1 2 in Hg on the gyro pressu re indi cater

with both engines operating at 2300 rpm.
ADJUSTMENT

2. Tighten the check nut and recheck the gyro

pressure indi cator to read in th e green are wi th beth a. Remove both inline filters from the system and

engines operating at 15 00 rpm. check for obs tru ction by comparing the resistance to

flow with a ne w filte r, Use a dry, low pressure air

j After adj us t ing the gyro pressure regulator, the source (maximum of 10 psi) to accompl is h this tes t.
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If the res is tance to air flow in the filter removed i. Remove the test gages from the aircraft.from the air craf t exeeeds that of a new fll ter by more
than one psi, the filter should be replaced.

b, Install a test gage (0- 15 psi) at the tee connec-
BASIC PRESSURE SYS TEM PLUS DEICER AND
H- 14 AUTO PILO Ttion provided at the "out" side of each pres sure (Figure 11-21)regulator.

INS PFCTION
c. Install a test gage (0-10 psi) in the autopilot

fSOUPd~lY line, at the "out" side of the pressure mani-
a. Install a test gage (Q´•20 psi) at the tee connec-

tion provided at the "out" side of each two- stage
pressure regulator located on the RH side of eachd. Run one engine at 23 00 rpm and adjus t the pres- nacelle, aft of the firewall.sure re~ulator, for that engine, to obtain a reading

of 7. 5 5 pal on the test gage in the au top ilot supply b. Oprate each engine individually at 2300 rpmline with the autopilo t nN. Normally a p res sure of and check for the following readings:8. 5 on the test gage at the pressure regulator is
suff i c i ent to obtain the 7. 5 i 5 reading in the auto-
pilot supply line. Under no circumstance shouid the

1, 7. 5 i 5 ps i on th e deic er pressure gage with a

reading of 8. 5 ps i (maximum of 9, 0 psl) on the testreading at the pressure regulator exceed 9. Opsf.
gage in the nacelle with the autopilot ON and the
deicer OFF.e. Repeat step "d" on the opposite side of the air-

craft.
2. 16 to 19 psi on the de ic er pre s s ure gage with a

reading of 17 to 2 0 psi (maximum of 2 0 psi) on the
NOTE test gage in the nacelle with the detcer and autopilot

ON,

Rotating the adjusting screw on the pressure
regulator clockwise increases pressure and

c. With both engines operating at 23 00 rpm, the
counterclockwise rotation de creas es pres sure.

pres sure on the gyro pressure indicator should be
5, 0+.1 2 in Hg.

f. Lo cate th e gyro pressure regulator on the LH
d. With both engines operating at 23 00 rpm the

dlffe renc e betwe en the pressures on the test gages inside of the ai rcraft fo rwa rd of the instrument panel
and adjus t as follows: the nacelles s hould not exceed 5 psi,

1. Loosen the check nut and rotate the adjusting
If the pressure system does not meet the require-

screw do ckwis e to inc reas e pressure or counter-
ments of the preceding inspection procedure, the
system should be adjusted as follows:clockwise to decrease pressure to obtain a reading

of 5. 0 1 2 in Hg on the gyro pressure indicater
with both engines operating at 23 00 rpm.

2. Tighten the check nut and recheck the gyro ADJLTSTME NT
pressure indicater to read in the green are with both
engines operating at 1500 rpm. a. Remove both inline filte rs from the system and

check for obs truction by comparing the res is tance to
g. After adjus t ing the gyro pressure regulater the flow with a ne w filte r. Use a dry, low pre 3 sure air

pressure on the test gage in the autopilot supply line source (maximum of 10 psi) to accomplish this test.
should be rechecked with each engine runni ng indi- If the res is tance to air flow in the filter removed
vidually at 23 00 rpm. If the pressure on the test gage from the aircraft exce eds that of a new filter byhas been affected by the adjus tment of the orifice more than one psi, Ule filter should be replaced.(regulate r) the regulators in the nacelles should be
readjusted as specified in steps "d" and "e". b. Install a test gage (0-20 psi) at the tee fitting

provided at the "out" side of each two- s tage pres sureh. With both engines operating at 2 3 00 rpm the regulator,
difference betwe en the pressures on the test gages in
the nacelles should not exceed 5 psl. c. Operate one engine at 2 3 00 rpm and adjus t the

two-stage pressure regulator, for that engine, as
follows:

NOTE

1. Adjust the low-pressure section of the pressureIf the requi re ments of this adjus tment pro c ed- regulator (section with solenoid) to obtain a readingure canno t be obtained the complete system of 7, 5 5 psi on the de icer pressure gage with thei ncluding the check valves and the gas ke ts in defcer system OFF and the autop ii ot ON. A pre s surethe manifold, should be checked for 1 eaks and/ of 9, 0 psi on the test gage in the nacelle should be
or restrictions

t
the di s c repan cy repai red and sufficient to o btain the reading of 7, 5 5 psi on thethe system readjusted. deicer pressure gage.
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2. Adjust the high-pressure section of the pressure NOTE
regulator (section without solenoid) to obtain a read-

ing of 16 to 19 psi on the deicer pressure gage with If the requirements of this adjustment proced-the deicer system and autopilot ON. A pressure of ure cannot be obtained, the complete system,17 to 20 psf on the test gage in the nacelle should be including the check valves and the gaskets in
sufficient to obtain the read;ng of 16 to 19 psi on the the manifold, should be checked for leaks and/deicer pressure gage, or restrictions, the discrepancy repaired and

the system readjusted.
d. Repeat step "c" on the opposite side of the dr-

craft.

h. Remove the gages from the aircraft.

NOTE

TURN AND SLIP ADJUSTABLE ORIFICE
Rotating the adjusting screws on the pressure
regulator cloclnr´•fse increases pressure and A turn and slip adjustable orifice is installed for
counterclockwfse rotation decreases pressure. each pressure-driven turn and slip indicator. The

regulator Is located on the turn and slip indicator
forward of the instrument panel. The orifice may be

e. Locate the gyro pressure regulator on the LK adjusted as follows:
side of the aircraft, forward of the instrument panel
and adjust as follo~as:

a. Remove the glareshield and/or radio panel to
provide access to the back side of the turn and slip1. Loosen the check nut and rotate the adjusting indicator.

screw clockwise to increase pressure or counter-
clockwise to decrease pressure to obtain a reading b. Remove the plug on the upper side of the orificeof 5. 0 .1 .2 in Hg on the gyro pressure indicator and install a test gage (0-5 inches Hg).with both engines operating at 2300 rpm.

c. Loosen the check nut and adjust the turn and slip2. Tighten the check nut and recheck the gyro orifice to 2 -L .2 inches Hg on a test gage. Both
pressure indicator to read in the green are with both engines should be running at 2000 rpm while the
engines operating at 1500 rpm. adjustment is being made. Rotate the adjusting screw

counterclockwise to increase pressure and clockwise
f. After adjusting the gpro pressure regulator, the to decrease pressure.

pressure on the test gage in nacelle should be re-

checked with engine running individually at 2300 rpm. d. Tighten the check nut, remove the test gage andIt the pressure on the test gages has been affected by reinstall the plug in the orifice.
the adjustment of the orifice (regulator), the regula-
tors in the nacelles should be readjusted as specified e. Reinstall the glareshield and/or radio panel.in steps "c" and "d".

g. With both engines operating at 2300 rpm, the
difference between the pressures on the test gages
at the pressure regulators in the nacelles should not
exceed .5 psf.
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AIRCRAFT FIN ISH CARE damaged area with the rre~-´•:.

d. When the edge of the Fa:r.t begins to "feather"

Enamel paint is the primary finish used on the ex- into a smooth joint, use! line grade of sarldpaper to

terior of the aircraft. Epoxy and Urethane paints are eliminate the sand scra~::r-s left by the coarse paper
available as optionalfinishes. This section will so that the finish will be perfectly smooth. Take care

cover primarily the care and preserving of the ex- to avoid removing any more metal than is absolutely
terior finish. Special procedures such as, removal necessary.
and application as well as touch up repair are listed e. Wash the sanded area with a solvent, such as

to aid in preserving and maintaining the exterior naphtha, (Item 20, Consumable ~Iaterials Chart), or

finish of the aircraft. Each type of paint available toluoi, Otem 22, Consumable Materials Chart).
for the Turbo-Baron with paint names and numbers, Change the wash cloths used for this purpose fre-

is listed to aid in reordering matching colors. Areas quently so that all the sanding dust will be picked up.
of the aircraft requiring other paints and special f. After the area to be touched up has been cleaned

procedures such as, battery box and lid, magnesium with solvent until all trace of discoloration is gone,
surfaces etc, are also listed, apply a coat of pretreatment primer to the damaged

area.

PAINTING ALUM IN UM g. Spray two or three coats of zinc chromate

primer, (Item 26, Consumable h3aterials Chart), for

PREPARATION OF AIRPLANE ALUMINUM EX- a heavier than normal build-up.
TERIOR FOR PAINT h. After the primer has dried, sand the area being

repaired with a medium fine sandpaper. Sand the

a. Mask windows with a double thickness of paper. edge of the repair area until the indention where the

Cover all openings where paint might enter airplane. metal and the old paint meet is gone. If it is neces-

b. Sand scratches and rough areas to improve sary, apply additional primer until the junction of the

smoothness. paint and metal is no longer visible.

c. Clean surface of airplane with solvent, (lacquer i Spray on two thin topcoats of finish paint.
thinner or methyl ethylketone), to remove shop
primer, euposed sealer, and other shop soils. The following is a list of the Enamel paints available

d. Lightly roughen all scratches with a nylon pad for the BEECHCRAFT TURBO-BARON.
to insure a satisfactory paint base.

e. Reclean the roughened surface with solvents to

insure removal of all hand prints, dirt, and etc. ENAMEL

(Exterior Colors)
APPLICATION OF MTERIOR PAINT ON AL-

UNIINL~M SKINS Pacific Blue 118684-1

Morning Glory Blue 118684-3

a. Prime surfaces with zinc chromate primer (Item Blueberry Blue 118684-5

26, Consumable Materials Chart). Mix only enough Surf Green 118684-7

primer for use within an 8 hour period. Primer mix- Shamrock Green 118684-9

ed longer than 8 hours must be discarded. Turquoise 118684-11

b. Apply one coat of wash primer (Item 25, Con- San Mateo Wheat 118684-13

sumable Materials Chart). Keep air pressure at a Lemon Yellow 118684-15

minimum to prevent overspray. Saturn Cold 118684-17

Castle Tan 118684-19
NOTE Beaver Brown 118684-21

Flamingo 118684-23

Temperature and humidity will effect drying Huntsman Red 118684-25

time of the primer. It should dry at least 15 Toreador Red 118684-27
minutes before recoating the surface Gest Chianti Red 118684-29
surface with light fingernail pressure). Matterhorn White 118684-31

Black 118684-33

c. Proceed to prime with a wet coat of zinc chro- Champagne Gold 118684-39

mate primer, (Item 26, Consumable Materials Chart) Jubiiee Gold 118684-221

thinned one part primer and two parts toluol. A heavy Sable Brown 118684-223

hiding coat of this primer is not desired and will Sunshine Yellow 118684-231

impair performance. Capri Blue 118684-265

d. The exterior surfaces are now ready for color Omaha Orange 118684-273

coat. Kingston Gray 118684-299
Peacock Turquoise 1i8684-333

EXTERIOR PAINT TOUCH-UP REPAIR Terrace Blue 118684-335

Sahara Tan 118684-337

a. Mask around the skin containing the damaged Prairie Beige 118634-339

area. Antique Gold 118684-3´•11

b. Remove any loose edges of paint by using a high Klondike Yellow 118684-343

tack adhesive tape around the edge of the damaged Beechwood 118684-345

area. Embassy Red 118684-347

c. Using a coarse sandpaper, fair the.edge of the Marlin Blue 118684-349
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ENAMEL (Continued) b. Apply Epoxy stripper as indicated by the manu-
(Exterior Colors) facturer’s directions. Try to stay approximately 1/8

inch away from the masking tape. This will necessiCLce
Bahama Blue 118684-351 a little more clean up upon finishing, but will prevent
Pavonne Blue 118684-3 53 any damage to the finish on the next skin. The stripper
Matador Red 118684-355 will not attack aluminum during the stripping process
Sunburst Yellow 118684-357 and can be neutralized by rinsing the affected area
Jade Mist Green 118684-3 59 with water.
Astro Blue 118684-361

EPOXY PAINT (OPTIONAL)
Epoxy stripper usually contain acids that will

Besides forming a tougher film than enamel or lacquer, irritate or burn the skin. Wear rubber gloves
epoxy has a very lustrous sparkle. However, the and eye protection when using the stripper.
painted surface oxidizes a little faster than enamel

or lacquer, and must be polished more frequently to
retain the sheen. Oxidation is accelerated by ex- c. Rinse the area with water and dry.
posure to the sun, hence in hot weather oxication will d. Wash the stripped area carefully with a solvent
occur faster than in cold weather. A good coat of wax such as acetone, methyl ethylketone, or lacquer
will protect the aircraft surface from the sun’s rays thinner. This will prevent tiny particles of loose
and keep the surface from oxidizing as fast. Any good paint from adhering to the stripped area.
automotive polish or wax can be used. e. Using a nylon scratch pad or aluminum wool

dipped in clean water, clean the surface with a

cleanser such as Bon Ami, Ajar, Comet Cleaner,
etc. A good scouring will leave the surface completelyPAINT REPAIR PROCEDURES clean.

f. Rinse thoroughly with clean water and dry the
NOTE affected area carefully. If the stripped area includes

several joints or skin laps, let the aircraft sit until
At temperatures below 70"F, the paint cure all moisture has dried. This may be accelerated by
time required for any of the paints used in this blowing the skin laps with compressed air. Wet
procedure will extend beyond the time nor- masking should be replaced.
mally required. Under no circumstances should
the paint be applied at temperatures below

600F, since the paint will not cure.

PRETREATMENT (WASH) PRIMER
The aircraft maybe finished with pretreatment (wash)
primer, Epoxy primer, and a topcoat of Epoxy enamel. An acid etching primer that conforms to specification
The following procedures include cleaning, paint MIL-C-8514 should be applied to improve adhesion of
stripping, prepaint preparation, priming, Epoxy the finishing coats. M2016G base and EX2016 catalyst
painting, and an alternate method for small repairs (products of Enmar Paint Company, Wichita, Kansas)
that does not involve paint stripping. Careful ob- are used in equal parts as apretreatment wash primer
servance of these procedures should result in a at the factory.
smooth, high lustre finish with firm adhesion for

maximum life. a. Mix the primer in accordance with the manufactur-
ers instructions.
b. Apply a thin wet coat of primer. It should dry for

at least an hour, but not over 6 hours before applying
PAINT STRLPPINC AND CLEANLUG Epoxy primer.

Epoxy paints and primer are difficult to strip because
of their resistance to chemicals and solvents, there- EPOXY PRIMER
fore, a paint stripper made specifically for Epoxy
paints should be used, a. ~vIix 54-23985 Epoxy primer (product of Enmar

Paint Company, Wichita, Kansas) in accordance with
If an Epoxy stripper is not available, use a good the manufacturers instructions.
enamelstripper. Removing the finish with such a

substitute will require several applications and work- NOTE
ing the stripper with a stiff brush or wooden scraper.

For the best results these directions must be
followed carefully, since some manufacturers

a. Mask around the edge of the skin or skins con- require that the primers be allowed to set for
taining the damaged area. Use a double thickness of 1/2 hour after the catalyst and base have been
heavy paper to prevent accidental splashes of paint mixed while others allow immediate use after
stripper from penetrating the masking. mixing.
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b. Apply a thin coat of Epoxy primer with a spray EPOXY TOPCOAT

gun using 35 to 40 psi of air pressure. A dappled ap-

pearance indicates that the coat is too thin The following optional Epoxy paints are used as top-
c. If the initial coat is allowed to cure for more than coats at the factory:

24 hours before topcoatin,o, sand the primer slightly
to roughen the surface to assure adhesion. Wipe off BLUE
the surface with a cloth dampeni?d with a solvent (such
as lacquer thinner), then apply the topcoat. Blueberry Blue 118684-185

Capri Blue 118684-267
APPLMNG EPOXY TOPCOAT Morning Glory Blue 118684- 189

Pacific Blue 118684-187
a. Miu the paint ahd catalyst as directed by the Turquoise 118684- 197

manufacturer.

b. Apply the topcoat with a spray gun at 35 to 45 psi GREEN
of air pressure. Two coats are normally required to

fully conceal the primer and buildup the topcoat film Shamrock Green 118684-195
to a thiclmess necessary for adequate service life and Surf Green 118684-193

beauty. The Epoxy finish will normally cure to ap-

proximately 85C~b of its full hardness in 24 hours at RED

temperatures of 80"F or higher.
Chianti Red 118684-215

EPOXY TOUCH-UP PAINT REPAIR Huntsman Red 118684-211
Toreador Red 118684-213

a. Mask around the skin containing the damaged
area. YELLX)W

b. Remove any loose edges of paint by using a high
tack adhesive tape around the edge of the damaged area. Champagne Gold 118684-269
c. Using a coarse sandpaper, fair the edge of the Jubilee Gold 118684- 185

damaged area with the metal. Lemon Yellow 118684-201
d. When the edge of the paint begins to fair into a San iMateo Wheat 118684-179

smooth joint, use a fine grade of sandpaper to elimin- Saturn Gold 118684-203
ate the sand scratches left by the coarse paper so Sunshine Yellow 118684-233
that the finish will be perfectly smooth. Take care to

avoid removing any more metal than is absolutely WHITE

necessary.
e. Wash the sanded area with a solvent, such as Matterhorn White 118684-217

lacquer thinner or methyl ethyl ketone. Change the

wash cloths used for this purpose frequently so that ORANGE
all of the sanding dirt will be picked up.
f. After the area to be touched up has been cleaned Omaha Orange 118684-281

with solvent until all trace of discoloration is gone,
apply a thin coat of pretreatment primer to the damaged BROWN

area.

Beaver Brown 118684-201
Castle Tan 118684-205

NOTE Sable Brown 118684-227

If a metal conversion coating such as iridite GRAY
or alodine is used, the wash primer coating can

be dispensed with. If the metal has not been Kingston Gray 118684-301
treated with a metal conversion coating but no

wash primer is available, carefully clean the BLACK
surface to be touched up and apply Epoxy primer
to th(? bare metal. This will produce a satis- Black 118684-219
factory undercoat for the repair area.

NOTE

g. Spray two or three coats of Epoxy for a heavier Any order for the Epoxy paints listed above
than normal buildup of primer. MUST include No. 54,00 catalyst.

h. After the Epo?ty primer has cured for 24 hours,
sand the area being repaired with a medium fine URETHANE PAINT (OPTIONAL)
sandpaper. Sand the edge of the repair area until the

indentation where the metal and the old paint meet The need for an e;utremely hard finish for protection
is gone. If necessary, apply additional Epoxy primer against sandblast during takeoff and landings led to the
until the conjunction of old paint with metal is no development of urethane coatings for aircraft.

longer visible. Urethane paint dries into a high ~loss and retains
i. Spray on two topcoats. color much better than standard finishes. It is un-
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;r:~ected by the chemicals in hydraulic fluids, deicers, paint from adhering to the stripped area.
ar,d fuels and requires far less care and maintenance e. Using a nylon scratch pad, or aluminum wool
chan other finishes. dipped in clean water, clean the surface with a

cleanser such as Bon Ami, Ajar, Comet cleaner, etc.
URETHXNE PAINT REPAIR PROCEDURES A good scouring will leave the surface completely

clean.

f. Thoroughly rinse with clean water and carefully
NOTE dry the affected area. If the stripped area includes

several joints or skin laps, let the aircraft sit until
The time normally required for urethane paint all moisture has dried. This may be accelerated by
to cure must be extended at temperatures be- blowing the skin laps and seams with compressed
low 70"F. The paint will not cure at tempera- air. Wet masking should be replaced.
tures below 60"F.

PRETREATMENT OYASH PRIMER FOR URETHANE
PAINT)

The surface on the aircraft may be finished with pre-
treatment (wash) primer, urethane primer, and a An acid etching primer that conforms to Specification
top coat of urethane enamel. The following procedures MIL-C-8514 should be applied to improve adhesion
include cleaning, paint stripping, prepaint preparation, of the finishing coats. M2016G base and T6070
priming, applying a urethane topcoat, and an alternate catalyst (products of Enmar Paint Company, Wichita,method for small repairs not requiring paint stripping. Kansas) are used in equal parts as a pretreatmentCareful observance of these procedures should result wash primer at the factory.
in a smooth, hard, glossy finish with firm adhesion for
maximum life. a. Mix the primer in accordance with the manu-

facturer~ instructions.
b. Apply a thin wet coat of primer. It should be

NOTE permitted to dry for at least one hour, but not over
six hours, before the next coat of urethane primerPrecut stripe and number patterns are available is applied.

through Mid-America Marking, Inc., 1720 S.
151W, Wichita, Kansas 67052. URETHANE PRIMER

a. Mix the urethane catalyst and base in accordancePAINT STRIPPING AND CLEANING URETHANE with the manufacturers instructions when preparingPAINT the primer.

Because of their resistance to chemicals and solvents,
urethane paints and primers require a special paint NOTE
stripper. If a methane stripper is not available, a

good enamel stripper may be used. Rembving the For the best results these directions must be
finish with such a substitute will require several followed carefully, for some manufacturers
applications while working the stripper in with a stiff require that the primer be allowed to set for
brush or wooden scraper. 1/2 hour after the ca~lyst and base have been

mixed while others recommend immediate
a. Mask around the edge of the skin or skins con- use after mixing.

taining the damaged area. Use a double thickness of
heavy paper to prevent accidental splashes of paint b. Apply a coat of methane primer with a spraystripper from penetrating the masking, gun using 35 to 40 psi of air pressure. A dappledb. Apply urethane stripper as indicated by the appearance only indicates that the coat is thin
manufacturer’s directions. Try to stay approximately c. If the initial coat is allowed to cure for more1/8 inch away from the masking tape. This will nec- than 24 hours before the topcoat is applied, sand the
essitate a little more cleanup upon finishing, but will primer slightly to roughen the surface and assure
prevent damage to the finish on the next skin. The adhesion. Wipe off the surface with a cloth dampenedstripper will not attack aluminum during the stripping with a solvent (such as lacquer thinner), then apply
process and can be neutralized afterwards by rinsing the topcoat.
the affected area with water.

APPLYI~NG OPTIONAL URETHANE TOPCOATS

a. Mix the paint and catalyst as directed’by the
Urethane strippers usually contain acids that manufacturer.
irritate or burn the skin. Wear rubber gloves b. Apply the topcoat with a spray gun at 35 to 45
and eye protection when using the stripper. psi of air pressure. Two coats are required to fully

conceal the primer and build up the topcoat film
c. Rinse the area with water and dry. necessary for adequate service life and beauty. Thed. Wash the stripped area carefully with a solvent urethane finish will normally cure to approximatelysuch as acetone, methyl ethyl ketone, or lacquer 8546 of its full hardness in 24 hours at temperaturesthinner. This will prevent tiny particles of loose of 80"F or higher.
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URETHANE TOUCH-CP REPAIR GREEN

a. Mask around the s~ the damaged Shamrock Green 118684-307

area. Surf Green 118684-306

b. Remove all loose edges of paint by using a high
tack adhesive tape around the edge of the damaged GRAY

area.

c. Usinga coarse sandpaper, fair the edge of the Kingston Gray 118684-325

damaged area with the metal.

d. When the edge of the paint begins to fair into a ORANGE

smooth joint, use a: fine grade of sandpaper to eliminate

the scratches left by the coarse paper. Take care to Omaha Orange 118684-324

avoid removing any more metal than is absolutely
necessary. RED

e. Wash the sanded area with a solvent, such as

lacquer thinner or methyl ethylketone. Change the Chianti Red 118684-317

wash cloths used for this purpose often so that all Flamingo 118684-314

the sanding dirt will be picked up.

f. After the area to be touched up has been cleaned Huntsman Red 118684-315

with solvent until all traces of discoloration are gone, Toreador Red 118684-3 16

apply a thin coat of pretreatment primer to the damaged
area. WHITE

Matterhorn White 118684-318
NOTE

YELLOW
If a. metal conversion coating such as iridite or

alodine is used, the wash primer coating can Champagne Gold 118684-323
be dispensed with. If the metal has not been Jubilee Gold 118684-302

treated with a metal conversion coating but Lemon Yellow 118684-310

no wash primer is available, carefully clean San Mateo Wheat 118684-309
the surface to be touched up and apply urethane Saturn Gold 118684-3 rl

primer to the bare metal. This should produce Sunshine Yellow 118684-321

a satisfactory undercoat for the repair area.

PAINTING MAGNESIUM

g. After the urethane primer has cured for 24 hours,
sand the area under repair with medium fine sand- PAINT REMOVAL FROM MAGNESNM SURFACES

paper. Sand the edge of the repair area, until the

indentation where the metal and old paint meet is gone. a. Mask around the edge of the damaged area with

If necessary, apply additional urethane primer until a double thickness of heavy paper to prevent acdidental

the juncture of old paint with metal is no longer splashes of paint stripper from penetrating the mask-

visible, ing.
h. Spray on two topcoats. b. Apply Turco No. 4260 (product of Turco Products

Inc., Los Angeles, California) to the skin under re-

URETHANE TOPCOATS pair with a brush or non-atomizing gun.

The following colors are available at the Iactory f~r IcnuTlaNI
optional urethane topcoats:

Stripping should be accomplished in a well

BLACK ventilated area since prolonged exposure to

high concentrates of Turco No. 4260 vapor
Black 118684-319 may irritate the eyes and lungs.

BLUE c. Allow the paint stripper to work for 20 to 30 min-

utes, then work the remaining paint loose with a

Blueberry Blue 118684-305 bristle brush.

Capri Blue 118684-322

Morning Glory Blue 118684-306

Pacific Blue 118684-303

Turquoise 118684-308 Never use a wire brush for it will damage the

m~nesium surface.

BROWN

d. Remove the masking paper and wash the affected
Beaver Brown 118684-313 area thoroughly with water under high pressure.
Castle Tan 118684-312 Remove all remnants of paint with lacquer thinner.

Sable Brown 118684-320 e. Sand the repaired area lightly, then apply BEECEI-
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CRAFT Dow Number 1 solution to prevent corrosion. INTERTOR LACQUER
The surface must be dried completely after Dow

treatment. Driftwood 118 684 -183
Desert Beige 118684-181

NOTE Autumn Smoke 118684-155
Banff Blue 118684-241

If surface is not completely void of moisture Alpine Blue 246-57655
before finish coat is applied the finish will Seminole Beige 246-55762
blister and aake oft. Anchor Gray 246-57298

Lakewood Green 246-55911
MAGNESIUM SURFPCES Nairobi Pearl 27H-19251

a. Prepare the surface to be repainted as indicated INTERIOR VINYL
under PAINT REMOVAL FROM MAGNESIUM SUR-

FACES. Clean the affected area thoroughly with Driftwood 118684-245
lacquer thinner or an equivalent solvent.

~NTERIOR ENAMEL
b. Prime the affected area and apply the topcoat as

indicated under the applicable (for urethane or Black 94-515
epoxy) paint procedure in this Section. Driftwood 82A-23294

NOTE
SPECIAL PROCEDURES

Do not apply wash primer to magnesium sur-

faces. Allow a minimum of four hours drying The following special procedures should be followed

time between application of the primer and for best results when applying paint to the following
topcoat. areas:

CLEANING AND WAXING THE AIRCRAFT FINISH BATTERY BOX AND LID

Because the wax seals the paint from the outside air, Apply a minimum of three coats of vinyl paint to the
a new paint job should not be waxed for a period of interior of the battery box and lid in the following
90 days to allow the paint to cure. For uncured manner.

painted surfaces, wash only with cold or lukewarm

(never hot) water and a mild nondetergent soap. Any a. One coat of EX2016G wash primer.
rubbing of the painted surface should be done gently
and held to a minimum to avoid cracking the paint b. One coat of intermediate vinyl paint.
film.

c. One coat of finish viny~ paint.
After the paint cures a thorough waxing win protect
painted and unpainted metal surfaces from a variety
of highly corrosive elements. Flush loose dirt away NOTE
first with clear water, then wash the airplane with a

mild soap and water. Harsh,abrasive or alkaline To insure complete coverage, each coat must

soaps or detergents should never be used. Use soft be of a different color and must completely
cloths or chamois to prevent scratches when cleaning hide the preceding coat. The final coat shall
and polishing. Any good grade automobile wax may be gray in color.
be used to preserve painted surfaces. To remove stub-

born oil and grease, use a soft cloth dampened with NOSE RADOME

naphtha. After cleaning with naphtha, the surface

should be rewaxed and polished. No filler shall be used on the forward 13 inches of
the nose cone. Spray with only one coat of primer
and a maximum of two topcoats of non-metallic

NOTE pigmented paint.

Frequently inspect the underside of the wing RUBBER SEALS
and naps in the area covered by the engine
turbocharger exhaust stream for fuel lead Apply one coat of a thoroughly dissolved solution of
deposits. If such deposits are discovered, they one part Oakite No. 6 and two parts wateP to all
should be removed immediately wi~t a water rubber surfaces that are to come in contact with
and mild detergent solution and the surface either metal or other rubber surfaces. Apply a thin
rewaxed. r:oat of Dow Coming No. 7 after completing the

painting.
INTERIOR COLORS

~’:?PELLER BLADES
The following is a listing of the interior colors avail-

able for the BEECHCRAFT Turbo-Baron.
1´• t the backs of the propeller blades with quick dry-
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ing enamel per hIIL-E-5556, color No. 37038 per a. Console cover.

Federal Standard 595.
b. Elevator tab drum shield.

L*ANDING LIGHT
c. Upper and lower center console.

Paint the landing light wells, excluding the ribs at the

inboard ends, with quick drying enamel per MIL-E- d. Engine control levers.

5556, color No. 37038 per Federal Standard 595.
e. Nose gear indicator bezel.

PA~T FREE AREAS
f. Instrument faces and bezels.

The following areas shall be kept free from paint.
g. Radio

a. Engine controls
h. Bendix ignition switch handles.

b. Flight control cables and chains.
i. Instrument panel cutout covers.

c. Controlpedestals.
Apply Aluminum Lacquer to all sound deadener

d. Exhaust manifolds and exhaust stacks, material above the baggage compartment floor in

the forward baggage compartment.
e. Firewalls and wrought aluminum surfaces forward

of the firewall, with the following exception:
LOWER WING AND FLAP SKINS

(TG-I through TG-81)
1. Aluminum parts attached directly to the fire-

wall shall be primed and painted in detail. If inspection of the lower wing and flap area s~t of

the exhaust stacks disclose corrosion from fuel lead

f. Aluminum flexible conduit. deposits, remove with a mild soap and water solution.

Use a stainless steel wire brush to remove deeper,
g. All tubing except unplated steel, which shall more resistive corrosion. If corrosion is so deep

receive two coats of primer on the exterior, and that 150/0 or more of the skin thickness is removed,
except as noted for the interior of the engine com- the surface should be replaced. If skin thickness

partment, and interiors where the color scheme has been reduced by less than 15C~o(after the cor-

must be maintained. rosion has been removed), the area should be

treated with a 50~ solution of nitric acid in water

h. Interior of all fluid lines, and then given a protective coating as described

below.

i. Chromium plated portions of the landing,oear
piston tubes.

IcnunontUTION
j. Rubber and rubber like surfaces.

Be careful to keep the 50~ nitric acid solution

k. Electrical wiring, unless otherwise noted as a off control cables. After the nitric acid treat-

specific requirement. ment, rinse with water.

i. Glide path antenna (if installed). The protective coating should be placed on all access-

ible interior aluminum wing parts on the lower side

m. Pitot mast and static button. of the wing, between wing stations 66.00 and 108. 281

and aft of the second stringer aft of the front wing

n. Cabin door sill and upper latch. spar.

The following items are painted with Insignia Red, a. Mix Alodine 1200 or 1200S (a product of Amechem

Enmar 94-509 Baking Enamel on all BEECHCRAFT Products, Inc,, Ambler, Pennsylvania) with water

TURBO-BARON AIRCRAFT. in a ratio of 3 to 4 ounces per gallon of water.

a. Fuel selector handle. b. Place in a plastic container and allow to dis-

solve at least one hour.

b. Landing gear emergency op~?´•ation handle.

c. Add 10 milliliters of nitric acid per gallon of

c. Control lock assembly except the portion of the solution.

pin which extends into the cone-i L column.
d. Prepare the surface by wiping with Stoddard

d. Lock assembly, rudd´•lr 3~3-,2) Safety and chain. Solvent or methyl ethylketone, then scrubbing with

a nylon abrasive pad to remove oxide films. Rinse

The following items are p..~ ;d th Instrument with water and repeat the above procedure until

Black, ANA Col,r Nc. f~h. water will not bead on the surface.
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e. After cleaning, immediately treat the surface, for epoxy primers. Streaks from brushing, or run-

using a cheesecloth pad, cellulose sponge, or nylon down or excess solution are allowable, as are

brush to apply the solution, with light pressure and slight chromic acid stains.

continuous, even motion. On curved or inclined

surfaces, begin application at the lower edge of the f. Remove excess solution with cold running water

work to minimize streaking Keep the surface wet or a cheesecloth pad wetted with clean water. Never

with the solution for 1 to 3 minutes so that a con- use a high pressure hose rinse, since the freshly

tinuous film is obtained, with neither a grayish appear- formed chemical film will be removed or damaged.

ance nor a dark, powdery, non-adherent coating. All treated parts should be kept clean before priming

Generally, a light coating, rather than a heavier and painting, which should follow the chemical

coating is preferable for a paint base, especially film application as soon as practical.
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ELECTRICAL SYSTEM d. Insert a transDarent tube perpendicularily into

the filler well until the oDen.end rests Ilghtl~ on the

cellbafne, then olace the index finger over the cop

open end and the tube.
Direct current for the electricalsystem is sup_Dlied
by a 24 volt, 13 ampere hour battery and two 28

volt, 60 ampere alternators or two ootiondl 125 IcAunoNI
ampere generators, connected in parallel.

Do not push down, for the light material

COMPONENT REPLACEMENT of the baffle will give enough to result in

a false indication of the electrolyte level.

Do not spill electrol~te on ~ing, wiring
Federal Aviation Agency hlanual AC 43. 13-1 should or structure.

be used as a guide to aid in establishing a standard

of workmanship for inspection, replacement and re-

pair of electrical components. e. The electrolyte level of afully charged battery
should be between 1/8 and 1/4 inch above the bottom

of the baffle. If the level of liouid in the tube exceeds

NICKEL-CADMIUM BATTERY l/o, inch, remove the excess with.a syringe or

saueeze bottle. If the level of the electrolyte is less
than 1/8 inch above the bottom of the baffle, add DIS-

B~TTERE’ ELECTROLYTE LEVEL ADJUSTMEhT TILLED WATER with a syringe or squeeze bottle.

Although the electrolyte level in the nickel-cadmium

batter3- varies with the state of charge, it should at

all ~times be visible above the bottom of the baffle

when the battery is fully charged. When the state of
Tao water contains minen~s, chlorines,

charge of the battery is low, the plates absorb some
softening agents, and other foreign materials

of the electrolyte then release it as the battery is which will contaminate a storage battery and
recharged. Ti;e electrolyte level on any battery must shorten its Life.
be ad;usted after a full charae and a two to four hour

p-

rest on open circuit. Check ~the electrolyte level of

the batte~r (Nly charged) in the following manner

after each 100 hours of service or every 30 days,
whichever occurs first:

The battery may be damaged if the proper
procedure is nor: followed when adding water

to the cells.

IWARNINCI
f. Clean as instructed in this section and reinstall

the filler cap vent plugs, check the battelJ: terminal
Never use acid or tools contaminated with Links for tightness. Discolored lirks or melted nylon
acid during this adjustment, for both bodily around cell terminals indicate loose link connections.

injury and equipment damage mzy result, jf
possible, use equipment reserved for nickel-

cadmium batteries. If lead-acid battery

equipment must be used, remove all pos-

sible acid contamination with a sodium bi-

carbonate solution and rinse. Even minute To prevent damage from freezing after
traces of acid can damage a nickel-cadmium addition of distilled water during cold

battery. weather, recharge the battery.

a. Remot~e the upper access door of the electrical
g Reinstall the hold-down bar and batterg access

equipment compartment aft of the L.H. nacelle fire- door.
wall.

b. Remove the two nuts securing the battery hold-

donn bar in place and remove the bar and lid.

c. Remove the filler cap vent plug on each cell. If water or electrolyte is spilled into the

One cell at a time do not drip electrolyte on air- battery container, the resultant electrolyte
craft. corrosion may cause battery failure.
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IWARNINCI
the battery. Do not wash the battery withWARNING water except when disassembled so it can be
air dried.

The potassium hydroldde used as an electro-

lyte for nickel-cadmium batteries is highly
caustic and will burn skin or clothing. Spilled b. Clean the top of the cells, the filler cap vent
electrolyte should be neutralized with vinegar plugs, and the battery terminal links with a soft bris-
or a mild boric acid solution. If neither of tie brush or compressed air. Never use a wire brush
these is available, wash the contarninated area for this purpose as short circuiting or other damage
thoroughly with water. Immediate medical at- may result. Do not use solvents to clean the battery,
tention is necessary if the electrolyte comes they may damage the battery case insulation.
into contact with the eyes.

c. Wipe off the top of the cell cases, the filler cap

JWARNINC~
vent plugs, and battery terminal links with a clean
cloth.

Potassium hydroxide is an alkali. Never use d. Remove the filler cap vent plugs from the bat-
equipment that is contaminated with acid, for terp. Avoid contact with any portion of the vent plug
bodily injury, equipment damage and damage that has electrolyte on it.
to the battery may result. If possible use

equipment reserved for nickel-cadmium bat- e. Wash the filler cap vent plugs under running
teries. If acid contaminated equipment must water while removing all deposits from the plug with
be used, remove all possible acid contamina- a nylon brush or its equivalent. Make sure that the
tion with a sodium bicarbonate solution and vents are unobstructed.
rinse. Even minute traces of acid can dam-

age a nickel-cadmium battery, f. Dry the filler cap vent plug with a clean cloth or

compressed air, then reinstall the plugs on the bat-

tery.
BATTERY CLEANING

For peak performance, nickel-cadmium batteries
g. If the inside of the battery container is damp or

wet, discharge the battery to approlrimately 4. 0 V,must be kept clean and dry. If foreign materials are
remove links and cells, using a mild solution of boric

present in sufficient quantities, the resultant de- acid or vinegar to neutralize the affected area. Wash
posits may form conductive paths that permit a rapid the batterp case, insulation, links and cells clean
self discharge of the cells of the battery. To prevent with water and dry thoroughly with a clean, dry cloth
the collection of such deposits the battery should be

or with compressed air.
cleaned after each 100 hours of service or every 30

days, whichever occurs ~irst. h. Reassemble battery per Fi~ure 13-1. Make sure

cells are connected correctly, positive of one cell

ICAUTION1 to negative of next. Recharge, adjust electrolyte and
return battery to use.

Excessive spewage may result if cell vents
EQUALIZING BATTERY CELLS

are not kept clean and open.

To equalize the cell voltages, proceed as follows:

a. Remove the battery and wipe off the battery case

and cover with a clean cloth, then remove the cover.

NOTE

a the batiery eapaeiigis to be chec~eb, that

procedure will’ serve to equalize the cell
Damage to the battery case liner or cover voltages. The following procedure is then
gasket may result if solvents are used to clean not required.
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B
NOTE

end of the one-hour discharge period is defective
and should be replaced.

OOI’O jjU
Tighten the terminal screws holding the+I:O cell cross links in place to a torque of fromf7II

e
III

48 to 60 inch-pounds, (4 to 5 foot-pounds).

I’ f. Rechar~e the battery and it Is ready for service.
Illi;i I

I
BATTERY CHARGING

=)01-50"7
Never charge a nickel-cadmium battery in the prox-
imity of lead-acid batteries, for there may be enough
fumes or acid spillage to contaminate the nickel-Figure 13-1. Cell Link Arrangement. cadmium battery. When the same battery charging
equipment is used to charge both types of batteries,

a. Loosen(but do not remove) the cellvents, then
the equipment should be thoroghly cleaned with a

discharge the battery at the rate of 2. 2 amperes until
sodium bicarbonate solution before using it on nic-

the battery voltage reaches 19 volts.
kel-cadmium batteries. The battery must be in an

upright position during charging.
b. Continue dischar,oing at 1. 1 amperes for at least

12 hours. ICAUTIoHI
c. Remove the load and recharge the battery.

Complete servicing of the battery is re-
d. Check and adjust the electrolyte level. quired if subjected to more than 32 volts

for 2 minutes.

PERIODIC BATTERY CAPACITY CHECII

CONSTANT CURRENT CHARGING

It is recommended that the condition of the battery
be determined annually if temperatures are 100"F or When charging is necessary, the following constant
below, or more frequently if temperatures, are a- current method is recommended.
bove 1000F. When the battery condition is checked,
it also serves to equalize the cell voltages.

a. When a new or completelydischarged battery is
being charged, the single cell voltage will be 1.4

a. Discharge the battery at 2.2 amperes until the volts at the beginning of the charge and from 1. 50 to
battery volt~e drops to 19 volts. 1. 65 volts at the end depending on the charge current.

b. Continue discharging for at least 12 hour; with
a resistive load that gives an initial rate of 1. 1 am- NOTE
peres.

c. Completely recharge the battery as soon as it
If the state of~char,oe of the battery is un-

cools to room temperature, la~own, completely discharge it before com-

mencing with this procedure.

d. After adjusting the electrolyte level as neces-

hours.sary, let the battery stand idle for from four to eight

e. Discharge the battery at a rate of 11 amperes To prevent damage to the battery, allow
until the battery voltage drops to 19 volts. If less batteries that have been discharged at
than one hour is required to do this, the battery may temperatures of 1400F and above to return
have defective cells that need replacement. If the to ambient temperature before recharging.
battery fails this test, let it stand idle from four to A four to six hour period of rest should be
eight hours, then recharge and discharge the battery sufficient for the battery to return to the
again. Any cell that falls below one volt before the ambient temperature.
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Charge the battery at 2. 5 amperes for a period of 1. 8

hours. Monitor all cell voltages during this time to

assure that they are rising evenly. Approximately 3 1.7

hours before the battery is fully charged, the cell
rn i. 6

voltages will rise sharply as indicated in Figure
13-2, which is typicalcell :oltage variation curve

during constant current charging. 0~
1.4

1.3
b. The charging rate for a partially discharged

battery is the same as that for a new battery, but the 1.2

charge time can be shortened. By checking the single 0 1 2 3 4 5 6 7

cellvoltages, the charge time required can be de- HOURS

termined by using Figure 13-2. Otherwise, use the

procedure described above.
Figure 13-2. Cell Voltage Variation Curve.

CONSTANT-POTENTIAL CHARGING h. Insert the new cell with the polarity symbols in

the right direction for connecting plus to minus. If

the cell is difficult to insert, apply a light coat of

In the field it may be necessary to charge the battery petroleum jelly or silicone grease to the sides of the

by the constant-potential method. When this method cell case.

is employed, a current-limiting charger is not re-

quired. Charge the battery with a voltage re~ulated i. Reassemble the attaching hardware linger tight.
at 28. 25~ .25 volts for a period of two to four hours. Arrange the cell links as illustrated in Figure 13-1.

BATTERY CELL RGPL~CEMENT Icnurlonl

a. Remove the upper access door to the electrical
iVIany of these parts are specifically designed

equipment compartment aft of the L. H. nacelle fire-
to produce an adequate electrical connection,

wall. so NEVER use homemade hardware for this

purpose.
b. Remove the two nuts from the battery hold-down

bar and remove the bar and Lid.

j. Tighten the link screws to a torque of 48 to 60

c. Remove the battery from its compartment and
inch-pounds (4 to 5 foot-pounds).

clean in accordance with the cleaning procedure out-

lined in this section. k. Discharge the battery at a rate of 2. 2 amperes

until the voltage reaches approdmately 4.0 volts.

Some cells may reverse during the discharge period,
reversal will not damage cells. Short the cells In-

dividually until each cell is completely at zero.

(WARNINGI
i. Recharge the battery as indicated in this section

under the heading of "BATTERY CHARGING".

To avoid personal injury or battery damage,
do not remove cell or terminal lugs from a m. Allow the battery to stand from two to four hours,
charged battery. If the battery has not been then adjust the liquid level as outlined in this section

discharged through normal use, discharge it under the heading of "BATTERY ELECTROLYTE

as indicated in step ’Ic". LEVEL ADJ~STMENT".

d. Remove the two terminal connections from the
ICAUTloNIbattery, but be sure to save the attaching hardware.

e. Loosen all the vent plugs with the vent-plug
wrench. If the battery is to be recharged by the con-

stant potential method, all cells, including
f. Remove the cell connections from the cell to be new ones, must be individunilv shorted a

replaced. minimum of 8 hours before charging. This

is also a good procedure to use with constant

g. Withdraw the cell from the battery case only current charging, as it tends to start all the

when a replacement cell is immediately available. cells out at the same state of charge.
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ALTERNATOR SYSTEM f. The opposii~t´• r"g’ Zat;r may De checked and ad-
justed in the sai~e rcnrJ;cr.

The standard electrical system includes two 60 am- g. For final check and adjustment both engines
pere alternators. Alternator output is controlled by should be operat~d at cruise rpm (2750 rpm) with
either of two transistorized voltage regulators and both alternators on and Each carrying agproximately
two overvoltage relays. A "REGULATOR SELECT" 50~0 load (30 amperes).
switch, located on the pilot’s subpanel, allows either
voltage regulator to operate both alternators.

ADJUSTING OVERVOLTAGE RELAY (On The Air-
craft)

The alternators are not self-excited and require an

outside source for the electrical energy to "flash"
the alternator field. To meet such emergencies as If it is necessary to adjust the overvoltage relay and
a completely discharged battery, an emergency ex- it is not feasible to make the adjustments on the
citation circuit is incorporated into the system. The bench, it may be made on the aircraft. To make this
circuit consists of a small, rechargeable battery and adjustment the alternator is used as a power source,
its charging circuit which will "flash" the alternator and the voltage regulator must be put out of adjust-
field when the "ALT RF: EXC" switch on the left side ment and the entire system subjected to abnormal
panel is pressed momentarily, voltages. Prior to making the adjustment, turn off

all unnecessary electrical and avionics equipment
and open all circuit breakers not necessary for the

Should an alternator fail, a relay which senses alter- test.
nator output will cause the appropriate "ALT OUT"
light on the annunciator panel to illuminate.

a. Connect a precision voltmeter to the circuit
breaker bus.

VOLTAGE REGULATOR ADJUSTMENTS
(With Alternators) b. Operate the REI engine at cruise rpm (2750 rpm),

c. Monitor the voltmeter to determine the voltage
Voltage Adjustment at which the overvoltage relay trips and removes the

alternator from the line. Slowly adjust the voltage
regulator to increase the bus voltage. The overvoltage

Both alternators are controlled by a single transis- relay must trip at 32 I volt.
torized voltage regulator, therefore, paralleling of
the alternators is not necessary. The voltage reg- Icnvn-di~ulators are located in the electrical equipment com-

partment in the LH nacelle and requires very Little

adjustment. When making an adjustment to the volt-

age regulator, use the following method: If the battery voltage exceeds 32 volts for 2
minutes. The battery must be serviced as

noted in the battery service instructions.

a. Bring the voltage regulator to be adjusted and the
alternators up to ope~atine: temperature by operating
both engines at 1200 rpm with appro~imately 50C~b load d. If the overvoltage relay trips at below voltage re-
(30 amperes each alternator) for a minimum of 20 quirements or fails to trip before the bus reaches
minutes. 33.0 volts as measured on a precision voltmeter, the

overvolt~e relay must be adjusted. Remove the
b. Connect a precision voltmeter to the circuit plastic plug marked O.V. and turn the adjustable po-

breaker bus. tentiometer clockwise to increase voltage and coun-

terclockwise to de~rease the trip voltage.
c. Check the bus voltage. Lf it is not 28. 25 .25

volts, adjustment should be made, e. Recheck the adjustment

d. Operate the RH engine at cruise rpm (2750 rpm)
with the RH alternator "OET’, and the electrical load NOTE
reduced to a minimum.

e. Remove the plastic plug labeled "REG" from the The overvoltage relay may be reset by
cover of the regulator and adjust the regulator by turning the alternator "OFF".
turning the potentiometer clockwise to increase volt-

age and countercloclnvise to decrease the voltage.
Make any adjustments in small increments and allow f. Readjust the voltage regulator to 28. 25 .25
2 or 3 minutes operation for the system to stabilize volts. This adjustment should be checked with both
between adjustments. e~o"ines running at cruise rpm (2750 rpm) and both
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alternators on and stabilized as noted in the

regulator adjustment procedure. CAUTION

g. Replace the plastic plugs over the adjustable ~o-

tentlometers. The output terminal of the alternator is con-

nected directly to the battery. Make sure the

master switch is "OFF" before removing the
wires at the alternator or serious damage to

OVERVOLTAGE ADJUSTMENT (Off The Aircraft) the wiring harness and alternator may result
from accidental grounding of the output stud.

The overvoltage relay is preset at the factory to trip b. Loosen the bolt at the upper mounti~ bracket

at 32 c 1 volt. The relay should be adjusted only if until the alternator can be rotated to a position where

there is reason to suspect a maladjustment (such as the drive belt can be removed.

frequent overvoltage tripping after determining that

the voltage regulator is properly adjusted). The over- c. Remove the bolts anchoring the unit to the upper

voltage relay can be adjusted on the bench to prevent and lower mounting brackets, then remove the alter-

subjecting the aircraft circuit to excessive high vol- nator from the aircraft.

tage.

ALTERNATOR INSTALLATION

a. Unplug the connector from the voltage regulator/
overvoltage relay unit in the electrical components
compytment in the LH nacelle. ICAUTIONI
b. Remove the mounting screws from the base of the

unit and remove it from the aircraft.
Never close the master switch until all

wiring harness connections have been

The equipment needed for making this adjustment con-
made and properly tightened or serious

sists of a precision voltmeter, a variable power sup- damage to the wiring harness and alter-

ply, and a test harness. The test harness may be nator may result from accidental ground-
constructed from an MS3106-18-13 connector (or ing.

equivalent) with pins A, F, H, and J jumpered and

connected to the positive side of the variable power

supply; pin C connected to the negative side of the

variable power supply; and a 30 volt indicating light a. Secure the alternator to the upper and lower

connected between pins G and C. mounting brackets with the attaching bolts, making
Proceed as follows: certain the upper mounting bolt is loose enough for

the alternator to rotate freely in the bracket slot.

a. Plug the test harness into the voltage regulator/ b´• Slide the unit in the slot of the upper mounting
overvoltage relay unit, bracket until the drive belt can be mounted on the

alternator pulley.
b. Connect the voltmeter, indicator light, and the

variable voltage power supply.
c. Position the alternator in the mounting brackets

at the point where the belt tension will be 100 5
c. Slowly increase the power supply voltage and mon- pounds, then tighten the adjustment bolt until the

itor the voltage and indicating light. The indicator alternator is anchored securely in place. Torque the
light should go out at 32 L 1 volts. Do not exceed 33 adjustment bolt to 250 to 270 inch pounds. Torque the
volts. lower bracket bolt td 500 inch pounds.

d. Reconnect the wiring to the alternator.

e. If the overvoltage relay does not trip at the pre-
scribed voltage, remove the plastic cap marked O.V.

IenuTloNIand make the necessary adjustment until the pre-
scribed voltage is obtained.

f. Reinstall the unit on the aircraft. prhen adjusting the drive belt tension,
always place pressure against the rear

ALTERNATOR REMOVAL of the front housing, never against the
stater (steel center) section of the alter-

a. Disconnect the wiring from the alternator. nator,

13-6



ALTERNATOR OVE;sHI:~i: c. Attach the test lead from the 2 ampere circuit
breaker (or fuse) to the "C" or "Gi-" terminal of the

R.H. voltage regulator. Do not remove the existing
Refer to Beech Publication 98-33398 for complete wire from the "C" or "Gi-" terminal.

overhaul and maintenance procedures.
d. Monitor the overvoltage relay trip voltage with

a precision voltmeter that is known to be accurate

GENERATOR SYSTEM within one percent over a range of 0 to 50 volts.
Connect the positive lead of the voltmeter to one of
the circuit breaker buses behind the subpanel.

The optional electrical system includes two 125 Connect the negative lead of the voltmeter to the air-

ampere generators. The generators are isolated from craft structure.

the aircraft bus by reverse current diodes and gen
erator control relays and regulated individually by a e. Adjust the 150 ohm rheostat to its minimum
carbon-pile type regulator. The circuit of each gener- resistance setting.
ator contains an overvoltage relay to protect the air

craft systems from excessive high voltages. ParalLnli~Lo IcAvtlo~
relays are used to connect the equalization circuits of

the voltage regulators and to sense generator output
to the annunciators in the pilot’s comp~rtment.

To prevent excessive overvoltage, check the

resistance with an ohmeter to ensure the rheo-

stat is set for minimum resistance prior to

OVERVOLTAGE RELAYS initiating this test. Do not operate the

system above 29 volts for more than two minutes

No attempt should be made to adjust the overvolt~e during the test. If the battery is subjected to

relays. They are preset at the factory to trip at a
voltages in excess of 32 volts for more than

voltage of 32 i 1 volt for aircraft prior to TG-84 and
two minutes, the battery must be removed

33 c .00 .25 volts on aircraft TG-84 and after. from the aircraft and completely serviced.

When the relay is determined defective, it should be

replaced with a new or exchange relay.
f. Start the engines and advance the throttles as

required to obtain desired voltage output.

OVERVOLTAGE RELAY CHECK g. Turn off all switches and circuit breakers except
the battery master switch and the alternator or genera-

The overvoltage relays should be functionally tor protection circuit breakers.

checked for proper operation at 500 hour intervals

or whenever an overvoltage relay, voltage re~ulator lenvTloE~
or generator is replaced. This test may best be

accomplished in the aircraft. Should the test equipment be improperly
installed, the aircraft electrical equipment

A variable resistance introduced in series with the
may be damaged unless all switches and cir-

voltage regulator input will allow the,aenerator cult breakers except those noted above are
system to be driven into an overvoltage condition

turned off.
without disturbing the voltage regulator adjustment.
The electrical components involved in this check are

located in the electrical equipment compartment,
TO "C" Or "G~"

immediately aft of the L.H. nacelle firewall. Test
Terminal of Voltage

each overvoltage relay separately as outlined in the
Regulator

following procedure.
a. Attach a set of 16 gage test leads to a 2 ampere T

circuit breaker (or fuse) and a 150 ohm rheostat

with a minimum rating. of 50 watts.
16 Gage

b. Remove the jumper bus between the terminals
Circuit

of the R.H. voltage regulator which may be marked
Breaker

ItC,~ and ItBt, Or "Gi" and ’’Lc".
(Or Fuse)

NOTE 150Q

50ttr

Refer to the Generator Wiring Diagram (Figure Rheostat

14-5) in this manual for the applicable wiring 16 Gage

code. \1´•
To "B" or "L~ Terminal

Attach the test lead from the wiper contact of the 150 Of Voltage Regulator
ohm rheostat to the "B" or "L+" terminal of the R.H.

voltage regulator. Figure 13-2A. Overvoltage Test Circuit
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h. ;Ifter the aircraft’s loadmeters stabilize at a negative voltage then decrease the voltage by turning

point below 10 percent of full scale, observe the the rheostat back 1/8 turn.

precision voltmeter while slowly increasing the re-

sistance setting of the 150 ohm rheostat. A sharp
f. Repeat steps c, d, and e for the RH system.

drop in voltage will indicate the operation of the

overvoltage relay. This should occur when the pre-

cision voltmeter registers a reading of 32 to 34 STABILIZATION OF GENERATOR SYSTEM

volts. The ALTERNATOR/GENERATOR OUT light

on the annunciator panel should illuminate at the
The generators and regulators must be stabilized for

same time the overvoltage relay trips. If the over-
temperature changes before any final adjustments are

voltage relay does not operate within the prescribed
attempted. Operate both e~oines at approdmately

limits, it should be replaced with a new one, then
1000 rpm with both generators "ON" and a heavy

rechecked for proper operation as in steps "f"
electrical load turned on. Use the Lights, blowers,

through "h". radio equipment, etc. to obtain a 20~0 electrical load

for each generator. Allow a minimum of 20 minutes

to stabilize the system.
VOLTAGE REGULATOR ADJUSTMENT AND GEN-

ERATOR PARALLELING

It is desirable that both generators share the electri-

cal load equally. To obtain this condition, the voltage

regulators and the paralleling rheostats must be pro-

perly’adjusted. The adjustment procedure is outlined
Do not operate the landing lights, rotating

below. beacon, or pitot heat for e~tended periods

during ground operation. Excessive heat

Preliminary Adjustment of Paralleling Rheostats
build-up may cause damage to these com-

ponents.

a. Open the electrical components compartment ac-

cess cover on top of the LtI nacelle aft of the engine
VOLTAGE ADJUSTMENT (Minimum Load)

cowling.

b. Connect the negative lead of a voltmeter to ter-

minal ’p" on the LH voltage regulator base and the The voltage regulators are adjusted to produce a

positive lead to the aircraft structure. (Terminal ’a" voltage of 28.25 L 0. 25 volts measured at the circuit

breaker bus with a minimum electrical load on the

carries a voltage that is negative with respect to air-
system as ~ollows:

craft structur~.

c. Operate the LH engine with the generator charo,-

ing and carrying a moderate to heavy electrical load. a. Connect the positive lead of a portable precision

voltmeter to the circuit breaker bus. The meter must

be capable of measuring 28. 25 volts with an accuracy

of 14"0. Connect the negative lead of the voltmeter to

a good ground, such as a seat track.

b. Operate both engines at 1800 to 2000 rpm with

Monitor the bus voltage as soon as the gen-
both generators "OET’, and the electrical load re-

erators are turned on. Voltages in excess
duced to a minimum.

of 32 volts for two minutes will damage the

battery.
c. Turn the RH generator off. Determine the bus

voltage as maintained by the L.H. generator.

d. 1\IIonitor the voltmeter and turn the LH paralleling
rheostat first clockwise then counterclockwise to de- d. Turn R.H. generator "OfS’ and L.tf. generator

termine which direction of rheostat rotation results "OFF". Determine the bus voltage as maintained by

in an increasing negative voltage at terminal ’a". the R.H. generator.

e. Turn the LH paralleling rheostat to a maximum e. Turn the L. H. generator "0~, and idle the engines.

13-7



NOTE d. Adjust the paralleling rheostats until the load is
equally shared by increasing the output from the low
generator and decreasing the output from the highMaintain temperature stabilization by generator.

operating the generators individually for
only short periods.

NOTE
f. Make the necessary voltage adjustments by turn-

ing the voltage adjusting potentiometer on the voltage
regulator clockwise to increase the voltage and To maintain sensitivity keep both rheostats as
aounterclockwise to decrease the voltage. Make the near the mardmum voltage end of the rheostat
adjustments in small increments only. Allow ample as possible. There is a possibility of ex-
time for the voltage to stabilize before making further cessive sensitivity resulting in a "hunttng"
adjustments. condition. Should such a condition be en-

countered, sensitivity may be reduced by
g. Repeat steps b. through f. until the minimum turning both paralleling rheostats away from

load voltage is satisfactory. the high voltage end.

e. Check both minimum current voltage and max-
CAUTION

imum current paralleling at cruise engine rpm (2150
rpm).

Never adjust the core or carbon pile adjusting
screws (slotted heads in the ends of the

regulators). The regulating characteristics
of the regulator will be altered as well as FINAL PARALLELING CHECKS
the voltage setting.

a. Secure the access cover in place using sufficientCURRENT ADJUSTMENT (Maximum Load) fasteners to hold the cover securely in place during
engine operation.

The paralleling rheostats are adjusted to produce b. Stabilize the regulator and generator temper-equal outputs from the generators at heavy loads, atures as outlined in Stabilization of Generator Sys-
tem.

a. Check the accuracy of the loadmeters on the in- c. Check minimum load voltage and m~udmum
strument panel by alternately switching from one gen- current paralleling at cruise engine rpm (2750 rpm).erator to the other while a normal load is turned on.
If equal readings are obtained as each generator sup- d. Remove the cover and make any necessary ad-plies the current individu~lhr, the loadmeters are justments. Replace the access cover and repeat the
satisfactory. If excessive deviation in loadmeter checks.
readings edst the loadmeters should be replaced.

e. After determining that the adjustments are sat-b. Operate both engines at 1800 to 2000 rpm with isfactory, secure the access cover in place using allboth generators "ON". Turn on all feasible electrical fasteners.
loads using lights, blowers, radio equipment, etc.

Icnunon~ GENERATOR REIMOVAL

Do not operate the landing lights, rotating a. Remove the lowei´• ergaine cowling.
beacon, or pitot heat for extended periods
during ground operation. Excessive heat b. Remove the generator wiring.
concentrations will result in damage to
these components. The landing lights draw c. Remove the generator cooling air duct.
heavy currents and may be used for very
short periods of time to check the paral- d. Remove the bolt from the adjusting bracket andleling adjustments. loosen the attaching mounting bracket bolts until the

generator can be rotated to permit removal of the
drive belts from the generator.

c. Read the loadmeters. Each generator should take
its share of the load within 10~ of the loadmeter N1 e. Remove the attaching bolts and remove the gen-scale reading´•. erator from the aircraft.
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GENERATOR MSTXLLATION STARTER INSTXLLXTlON

a. Secure the generator to the mounting brackets
a. Place starter into position and install mounting

with the attaching bolts. Leave the bolts loose enough
nuts and cap screws. Tighten securely.

to allow the generator to rotate sufficiently to install b. Connect starter lead.
the drive belts.

c. Fasten engine cowling.
NOTE

To equalize belt service life, the belts
must be replaced in pairs. ST,SRTER OVERHAUL

b. Install the bolt and washer in the adjusting brac- Refer to the applicable Vendor Publication for Starter
ket. Overhaul procedures.

c. Position the generator in the mounting brackets

so that the belt tension is 100 5 pounds, then tighten
the adjustment bolt until the generator is anchored

ST,4RTER‘ iMAINTENANCE
securely in place. Torque the adjustment bolt to

250 to 270 inch pounds.
Starter circuit checks

d. Safety as necessary.

e. Attach the generator cooling air duct. a. The starter circuit wiring should be inspected at

regular intervals to determine that all connections
f. Attach the electrical wiring and tighten securelp.

are clean and tight and that the insulation is sound.

GENERATOR BRUSH b. The starter circuit should be checked to deter-
mine if there is excessive resistance in the circuit.

During periodic maintenance insDections, the genera- This test is made with a low reading voltmeter while

tor brushes should be inspected for cracks, chipped crankirS~ the engine.

edges, loose or frayed wire. Xlateral groove in the

edge of the brush is an indication of the minimum I, The voltage loss from the battery positive
wear length (approximately 1/2 inch). The brush terminal to the starter terminal should not

should be replaced if it has been worn to the indicator exceed 0.3 volts,

or if it is obvious that the brush will reach the min-

imum length before the next inspection time. 2. The voltage loss from the battery ground
terminal to the starter frame should not

New brushes must be properly seated on the commu- exceed 0. i volt.

tator surface before the generator is subjected to

heavy loads to prevent arcing which will cause burn-

ing and pitting or’ the commutator. New brushes If there are greater voltage losses than indicated a-

should be sanded and run-in to properly seat them on bove, additional chec~s should be made to locate the

the commutator surface. Refer to the ap_olicable Ven- high resistance connections.

dor Publication for replacement and run-in proce-
dures. Starter Lubrication

No lubrication is required on the starting motor ex-

GENERATOR OVERHAUL cept at the time of overhaul. At ~is time the entire

shaft under the Bendix Drive should be lubricated,

Refer to the applicable Vendor Publication for com- the grooves in the armature shaft at the drive end

plete Overhaul and ;Maintenance procedures, should be filled, and the gear box should be packed
usingLithium Soap Base grease ~:1925 iMolytex "0"

or an equivalent luh~icant,

STARTER SYSTEM
Starter Brushes

STARTER RE~LIOVAL The starter brushes should slide freely in their hold-

ers and make full contact on the commutator. The

a. Open engine cowling. brushes should be replaced when they have worn to

one half their ojainal length (appro~mately ljd inch).
b. Disconnect and tape starter lead. Proper brush spring tension with new brushes in-

stalled is 32 to 40 ounces. This tension is measured

c. Remove starter mounting nuts. with a scale hooked under the brush spring near the

brush and the reading taken just as the spring leaves

d. Lilt starter up and aft to remove. the brush.
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VIEW A LEFT HAND NACELLE

OPTIONAL EQUIPMEhTT (GENERATOR)

1. L. K. Heat Sink and Reverse Current Diode 22. R.H. Voltage Regulator
2. R.H. Heat Sink and Reverse Current Diode 23. L.H. Overvoltage Relay
3. External Power Relay 24. R.H. Overvoltage Relay

I ii "Z 18 4. L.H. Starter Relay 25. Stall Warning Switch

5. RH. Starter Relay 26. Navigation Lamp42K 6. Battery Master Relay 27. Fuel Cell Transmitter

7. Battery 28. Flap Limit Switches

I--L

n
8. Battery Relay Diodes 29. Flap Position Transmitter

~3 9. Regulator Fuses 30. Heater Fuses

10. Regulator Isolation Diodes 31. Heater Resistor

11. L.H. Alternator Out Relag’ 32. Heater/Air Conditioner Relays
\k

~cri I I

1‘‘
12. R.H. Alternator Out Relav 33. Navigation Light Flasher

i 1
13. tl Voltage Regulator/Overvoltag´•e Relay 34. Starting Vibrator

CJfl~ 14. #2 Voltage Regulator/Overvoltage Relay 35. Warning Horn Flasher

i i
15. Inverter, Fuel Flow Indicator 36. Landing Gear Warning Horn

1 16. L.H. Shunt and Loadmeter Fuse 37. Stall Warning Horn

17. R.H. Shunt and Loadmeter Fuse 38. Limiters

18. L. H. Generator Control Relay and Fuse 39. Landing Gear Motor

i i II 1_ i 19. R.H. Generator Control Relay and Fuse 40. Ventilation Blower Relay
20. Paralleling Rheostats 41. External Power Receptacle

~...--,I
_

1 j 21. L.H. Voltage Regulator 42. Paralleling Relays

/Q- i\

T ii 13i.

jj lo
14

OI

j~=/= i

´•44 23

\1

j
6 j A 41 25

I

17 j
2 12 17I

G, ’b
jg Bi jIS e)

--71 r/
;L___ Fj3 ,I

VIE~r A LEFT HAND NACELLE

c~\ 32 31

i
__

jss--O 37

/j VIEW B
26

Figure 13-3. Electrical Equipment Location.
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LIGHT BULB REPLACEMENT GUIDE

LOCATION BULB PART NUMBER

Instrument Post Lights 327

Rheostat Light 321

Placard Lights 327

Fuel Selector Placard Light 321

Wing Navigation Lights 1524

Nose Cone Light (Trt~d) 4626

Tail Light 1203

Landing Light 4596

Cabin Dome Light 303

Overhead Instrument Lights 303

IMap Light 1495

Reading Light 1495

Tab Position Indicator Light 1819R

L. G. Visual Indicator Light Assembly 95-324006-75

Compass Light 327

Instrument Lights 327

Rotating Beacon A-7079B-24

Taxi Light (Landing Gear) 4626

Landing Gear Position Light 327

Ice Light A-7796A-24

Alternator Warning Light 2390A17

Generator Warning Light 2390812

Fuel Boost Warning Light 2390A20

Glareshield Instrument Lights 1829

Nose Baggage Light 303

Cowl Flap Position Indicator Light 313

Light Tray Assembly 58-380022-11
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STROBE LIGHT SYSTEM b. the oower cable from the inoperative

(TG-84 and after) :leht at t4e power su3ply module.

NOTE
HOSK~ UNIT

Pulsating strobe lights mounted adjacent to the wing To avoid the chance of shock through contact

tip and tail lights greatly increase the visibility of the with the cable at the light fixture or with

aircraft during night flight. A circuit breaker switch connector pins "A" and "B" at the power

on the instrument panel actuates the strobe light supply module, short out these pins to pin "C"

system. The strobe lights are powered by a master (ground) to dissipate any residual charge left In

power supply assembly which is located in the nose the condenser after the system has been turned

baggage compartment. This assembly consists of off.

three power supply modules tone for each strobe

light) and a timing circuit mounted in the negatively Disconnect the power cable from one of the function-

grounded subchassis. A transistorized circuit in the ing lights and plug it into the power supply unit of the

power supply unit steps up the voltage of the aircratt inoperative light. If the flash tube of the good light

electrical system to the level (450 volts) required to then fails to fire, the power supply unit has either

operate the strobe light. The stepped-up voltage is failed or has tripped a circuit breaker.

stored in a condenser until released to the strobe
IcAutfo~

light by the timer. The current from the power supply

assembly is conducted to the flash tube of the strobe

light by a specially shielded power cable. A charge of Never place the power supply unit of the funct-

high Yoltage electricity is momentarily released to a ioning light circuit into the circuit of the inop

coil in the flashtube assembly. The coil further steps erative light, for a short In the defective circuit

up the charge to a point where it ionizes the xenon would then damage the functioning power supply

gas in the flashtube. The high voltage stored in the unit.

condenser then surges through the gas to produce the

brilliant burst of energy that characterizes the strobe A short in the power cable will normally trip the cfr-

light. cult breaker in the power supply unit. The most

likely reasons for malfunctions of this unit are shorts

POWER CABLE CHECKS in either the power cable or the lamp assembly,
shorts caused by contact of the transistor case with a

a. Check that the individual conductors of the power foreign object during operation of the unit, moisture

cable are soldered to the connector pins as follows: in the connectors, and the buildup of excessive heat

Red wire to the "A" pin, white wire (or striped wire within the unit due to inadequate ventilation.

of red and white) to the "B" pin, and black wire (or

striped wire of red and black) to the "C" pin. POWER SUPPLY UNIT REMOVAL AND

INSTALLATION

Remove the two aft seats and the aft panel partition

Failure to hookup the conductors and pins in of the cabin to gain access to the power supply unit.

this manner will result in extensive damage to This unit consists of three power supply modules tone

both the light units and the power supply for each light) and a timer mounted in the subchassis.

modules. The entire unit map be removed by disconnecting the

wiring from the power supply and removing the

b. Using a 500 volt megger, check that the power screws anchoring the subchassis to the support stntc-

cable resistance between the connector pins and be- ture. To refnstall the unit, merely reverse the fore-

tween all the pins and ground (the cannon plug) Is 15 going procedures.

megohms or greater.
TROUBLESHOOTING STROBE LIGHT POWER

c. Check the condition of the potting for the power SUPPLY

supply cable at the terminals, connectors, and clamp

cavfties. The potting compound used to protect the A. MODULE TROUBLESHOOTING

system against moisture is RTV No. 102 silicon

rubber.
CAUTION

d. Make sure the cable clamps are not tight enough
to cause a short In the cable. Do not operate the unit without a light attached.

Use extreme caution working around the opened
unit. Capacitors ~ifll remain charged to 600

SYSTEM CHECK-OUT volts for approximately 15 minutes after power

is removed. Do not exceed 5 minutes continuous

The following check is recommended when the flash operation without light Hashing.

tube of a strobe light unit fails to fire:

a. Check that the flash tube is not broken and that 1. Connect a light assembly to the Cannon Connec-

the connectors are tight. tor S-2.
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~I III~

101: RESISTORS

2 EACH

DC POWER

SUPPLY

567C-~62-1

Figure 13-4. Test Set-up For Troubleshooting

2. Apply appropriate DC voltage to pin 1 and C. POWER PACK TROUBLESHOOTING
pin 3 of the Jones connector P-l located on the
bottom of the module. Referring to Figure 13-4, i. Connect a voltmeter (1000 volt range) to pins
wire two 10K resistors across pins 1 and 3, tying A and C of S-2. This can be done at the red
the junction to pin 3. The light should flash when and black wires at the board connection. Apply in-
pin 2 (the center pin) is intermittently shorted to put power. The meter should read 500 to 700 volts
either pin 1 or pin 3. If this test proves OK, the DC. If this reading is present, the power pack is
module is good and may be returned to service. If good and the next three steps may be ignored. If no

not, proceed to step two (case reading exists, proceed to step 2.

2. Unsolder the three pigtails and remove the

power pack assembly. With the unit removed apply
B. CASE DTSASSEMBLY voltage to the green or yellow lead and the black

lead. Measure the output between the black (1)
and the red wires. The no-load voltage should be

1. mace the case on its top, remove the four approximately 900 volts. If there is no reading,
bottom screws, andlift away the bottom, replace or repair the power pack assembly.

2. Reverse the case, remove the four top screws, 3. The power pack assembly consists of a simple,
and lift away top assembly. single transistor, DC to DC converter. The diodes,

resistors, and transistor can be checked with an
3. Remove the circuit breaker retainer ring from ohmmeter. If the lajrge sllicone transistor Is de-

the front
fective, replace only with a Hosklns P/N 61-1015.
This is an RCA No. 40363, selected for gain.

4. Remove the four screws from the MS connec-

tor and pull the connector from the case. Substitutes will usually not be satisfactory. If unit
does not oscillate, check for shorted diodes SC-3 or

5. Move the connector wires to one side and slide SC-4.

the case halves apart.
4. If the power pack operated unloaded, but not

when connected, the output capacitors C-l and C-2
The assembly may be laid out for troubleshooting. are shorted or a short circuftexists on the timer
Carefully separate all exposed components before board. Check or replace C-l and C-2. (Use only
operating the unit. Refer to Figure 13-4 for bench H(Bkins P/N 61-1000-401 special duty capacitors.)
hook-up instructions for troubleshooting, If the short persists, carefully check the printed
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boar :I.~il tt-.r.i!;r;ls for loose solder, etc. unsoldering R-10 and lifting it intermittently. A

shorted driver or predriver aill occasionally load

5. tnt- po~ver pack Is operating, check out the down the circuit.

timer and trigger circuits by operating the unit as

desc~t;,ed Freviously. If the light does not flash, NOTE

proceed to tile trigger circuit troubleshooting pro-
The IC flip flop is extremely reliable and ruge

cedure.
ged. Carefully check out the drivers (TR-4 and

D. TRIGGER CIRCUIT TROUBLESHOOTI~G TR-5) and predrivers (TR-2 and TR-3) before

suspecting the IC itself.

1. Measure SCR anode voltage at the junction of

R-2 (100K) and C-5 (.22 uf 400V). This point is also c. If the driver transistors are suspected, un-

the anode of SC-I (the mounting terminal) and should solder the base of TR-4 and TR-5 ehe junction of

measure 250 to 300 volts DC with respect to ground TR-4 and R-ll or TR-5 and R-12) and measure the

(T-2), dropping to zero when a trigger pulse is voltage swing, at the point removed. This should be

applied. If this voltage is O, replace SC-1 and R-i! several volts. The drivers or predrivers should be

and repeat the measurement. replaced as needed.

NOTE BULLOCK UNIT

(TG-80 and after)

When SC-1 falls it will often cause R-2 to open.
The system consists of a solid state power supply

2. If the above measurement is correct, but no unit, a circuit breaker switch on the instrument

switching is observed, measure the control gate of panel, a shielded power cable and a single, ventral-

SC-1 Ounction of C-4 and R-5) with an oscflloscope. mounted xenon gas light. System operation is based

This should appear as a pulse of approximately 2 on the capacitance discharge principle. ADC con-

volts peak. Other components may be checked and verter steps up the aircraft battery voltage to ap-

proximately 400 volts to charge the capacitor. The

replaced.
trigger circuit consists of a unijunction oscillator

E. SUBCHASS/TIMER TROUBLESHOOTING and a silicon controlled rectifier which applies a

pulse of negative voltage to the trigger transformer

i. The metal subchassis is the power distribution in the lamp. The trigger transformer produces an

center. The following steps can be performed to ionization voltage of approximately 4000 volts to

determine proper operation: With the modules re- ignite the xenon ~is in the lamp. As the lamp ignites,

moved, apply power to the input wire and measure the energy stored in the capacitor is discharged

each pin of the three Jones pl~gos. through the lamp to produce a peak light intensity of

over a million candle power. When the capacitor

Pin 1 (the pin turned lengthwise) Gnd. voltage drops below 50 volts, the lamp will go out

Pin 2 (center) alternating lOV (approximately and the capacitor begins recharging for the next

and 0 cycle. System operational cyclewill repeat, until

Pin 3 14 or 28 volts input voltage the strobe light is turned off, at a flash rate of 45

flashes per minute.

It all measurements except pin 2 are correct, replace

the timer board. TROUBLE ANALYSIS

2. The timer map be observed for proper opera-
Whenever trouble occurs, check all primary power

tion with a dual trace oscilloscope Each output

should be a square wave (oppostte in phase) of lines, external circuit elements,.fuses and wiring

approximately 10 volts peak-to-peak, at fo’ a malfunction before troubleshooting the strobe

light system. System electrical failure may be

a rate of 50 times per minute.
traced to any of three general areas: power unit,

lamp assembly or wiring. A quick method of isolat-

3. If one or both outputs of the timer are not cor-

ing the trouble source is to remove the lens of the

rect, troubleshoot the timer as follows:
?renonlamp and test the lamp. Insgect the lamp to

see if it Is broken or l’oose In its socket. If the lamp
a. Observe that the unijunctlon is operating by

placing an oscilloscope lead at the junction of C-2 is intact, use a DC voltmeter to check for approxi-

and C-3. If the unijunction does not operate, check mately 350_volts at the top of the lamp with the sys-

for approximately 12 volts across CR-1. Repair the tem turned on. The rate that the voltage peaks should

unljunctton circuit by replacing TR-1 or related com- be between 40 and 55 times per minute. If no voltage

ponents. Usually, a defective IC will not prevent the is present, the fault is probably located in the power

uni]unctfon from operating. The correct oscilloscope unit.

indication sho~id be a,oulse height of 1 to 2 volts at
TROUBLESHOOTING POWER UNIT

a rate of 100 pulses/minute.

b. When the unijunction is operating, the IC flip Disassemble the power unit by removing the screws

flop can be checked by placing the oscilloscope at securing the end plates to the power unit. Remove

the IC end of R-9 and R-10. If no signal exists, try the end plate which has the power plug and slide the
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bottom heat sink forward until it can be separated, e. Low voltage coupled with very slow voltageThe large capacitor may be attached to the rear end buildup can be traced to a faulty transistor 2N3055.
plate by thermal epoxy for efficient heat transfer and An ohmmeter check will indicate which transistor
care should be taken to avoid breaking this bond. The has failed. Select replacement transistors having a
upper heat sink (wfth transistors mounted on It) can collector to emitter resistance of 100 ohms minimum.be slid forward, exposing the component board and

capacitor bracket. Remove the nuts securing the TRIGGER CIRCU~ TROUBLESHOOTING
board to the metal bracket and the component board
will be completely accessible.

a. Using a high impedance voltmeter, check for
180 volts DC at the junction of R8, R9 and C5. IfCONVERTER TROUBLESHOOTING there is no voltage, check C5 and SCR T1 145A2.

a. If the fuse keeps blowing, check transistor b. If there is voltage at the junction, it should2N3055 for a possible short. It will be necessary to periodically drop to around 30 volts as the SCR
remove the emitter wire, and unsolder the base wfre triggers. If the SCR does not trigger, measure thebefore an ohmmeter check can be made. Many times voltage across R7 (100 ohms). This ~oltage will beonly one transistor willfaF1. Failure of Capacitor C1 below.5 volts. If the voltage is indicated, place anwill also cause the fuse to blow. oscilloscope across R7 and look for a positive going

pulse of around 4 volts at the repetition rate of 40 tob. If the converter won’t start when voltage is first 55 times per minute. If the pulse is recorded on theapplied, a small current "kick" is noted and then no scope, then the SCR is not triggering and should becurrent is drawn; look for a poor solder feint in the replaced.
starting circuit, R2 2. 7K and R1 82 ohms. The con-

verter map be started by applying about 2 volts to the c. When no voltage is observed across R7, checkjunction of R1 and R2. for battery voltage at R5 and R6. If voltage is pres-
ent, then the trouble is in the unijunctfon.

c. Low or no output voltage, but converter operates
otherwise. Using an ohmmeter, look for a shorted d. If normal voltage is obsertred across R?, checkdiode in the bridge circuit. In extreme cases, the the capacitor C4 for shorts and leakage.transformer could have a shorted winding. As a

check, disconnect a lead from the transformer e. Hunijunction 03 is to be replaced, it may be
secondary, ifthe current remains the same, the necessary to readjust the flash rate. This can betransformer should be repiaced. done by changing R5 or by changing the value of C4,

In many cases, the value is recorded on the com-d. Low output voltage can be the result of a faulty ponent board, and it is only necessary to order the
capacitor C2. Check by removing the positive lead exact value from the manufacturer (see the Vendorfrom the capacitor. Publication List).

~1 3
n FI

_2N3055(2)
2 1)US

VOLTAGE
.047 p~

a I I irl I .A.CRP
CRI

02
RZ BI+JSOV

2.1K CR3
CR4

RP

1.5

P!,B,2" I II I R4 _L C2 IMEG~I
7ITRIG100 RJ TJOOpi

04 R8
CRS dj jS n 1.5 CS

T1145A2 MEGn .zSP’

41GND

n543 OR~ R6 C3RS

1.5 MEG II
2N1~71 330n 4500pl

0(
C4

Irf--T T R7

100 n

OSELEtTEO TO ADJUST RATE
~67C-603-12

Figure 13-5. Bullock Power Supply Schematic (Internal)
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ELECTRICAL UTILIZATION LOAD CHART

Number Per Load Per Load Per

Aircraft Unit Aircraft

In ~mps. In Amps.

CONTINUOUS LOAD (STANDARD EOUIPMENT)

Battery Relay 1 0. 60 0. 60

Fuel Quantity System 2 0. 06 0. 12

Fuel Flow System~ I 0. 94 0. 94

Flap Position Indicator 1 0. 06 0. 06

Alternator Control System

Alternator Regulator 2 0. 07 0. 01

Alternator Out Relay 2 0. 09 0. 18

Alternator Out Annunciator 2 0. 08 0. 16

Field ESrciter Printed Circuit Board 1 0. 03 0. 03

Heater System

VentBlower 1 14. 0 14. 0

Vent Blower Relay 1 0. 10 0. 10

Combustion Blower 1 2. 90 2. 90

Fuel Pump 2 0. 40 0. 80

Solenoid theater fuel) I 0. 39 0.39

iManual or Auto Select Relay 1 0. 09 0.09

Cabin Temperature Control Box 1 0. 18 0. 18

Ignitor 1 1. 90 1. 90

Lighting

Edge Lights (Circuit breaker and switch

panel) 7 0.04 0.28

Compass 1 0.04 0.04

Dome 1 0.30 0.30

F~el Selector 2 0,04 0. 08

Landing Gear Position 2 0. 04 0. 04

Landing Gear Visual Indicator 1 0. 1? 0. 1?

Navigation 4 0. 75 3.00

ONLY ONE ~S USED AT A TIME

MAXIMUM STALL LOAD
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Number Per Load Per Load Per
~ircraft Unit Airc raft

In Amps. In .enps.

CONTINUOUS LOAD (STANDARD EQUIPMENT
CONT’D)

Lighting (Continued)

Navigation (Tail) 1 0. 65 0.65

Flasher (Navigation) 1 0. 10 0. 10

Overhead Instrument 2 0. 30 0.60

Reading 2 0. 30 0.60

Rheostat 1 0. 04 0. 04

Tab Indicator 2 0. 18 0.36

Cyli‘nder Head Temperature Indicator 2 0. 49 0. 98

Oil Temperature Indicator 2 0. 31 0.62

Turn and Bank Indicator 1 0. 15 0. 15

Pitot Heater (L. H.) 1 3.30 3.30

Stall Warning Switch Heater 1 1. 60 1. 60

CONTINUOUS LOAD (OPTIONAL EQUIPMENT)

Air Conditioner

Heater and Air Conditioner Control Relays 2 0. 09 0.18

Condenser and Evaporator Blower Relay 1 0. 50 0,50

Evaporator Blower 1 17. 50 17. 50

Condenser Blower 1 15.00 15. 00

Nacelle Scoop Relay 1 0. 09 0. 09

~lagnetic Clutch 1 0. 20 0. 20

Suction Throttling Solenoid 1 0. 75 0. 75

Hot Gas By-Pass 1 0. 75 0. 75

Autopilot (H-14) 1 3.1 3. 1

Propeller Deicer 1 12.0 12. 0

Pftot Heat (R. H. 1 3.30 3.30

Generator Control System

Overvoltage Relay 2 0. 03 0. 06

Generator-Out Annunciator 2 0. 08 0. 16

Generator Control Relay 2 0. 60 1. 20
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Number Per Load Per Load Per
Aircraft Unit Aircra~t

In Amps. In Amps.

CONTINUOUS LOAD (OPTIONAL EQUIPMENT

CONT’D)

Lightine;

Oxygen Indicator 1 0. 04 0. 04

Control Wheei Map 1 0.30 1;. 30

Clock Light 1 0. 04 0. 04

Instrument Post 41 0. 04 1.64

Wing Ice Light 1 2. 14 2. 14

Rotating Beacon 2 3. 75 7.50

Engine Hour Meter 1 0. 05 0. 05

Flight Hour Meter 1 0. 05 0. 05

INTERMITTENT LOAD (STANDARD EQUIPMENT)

Lights

Landing 2 8. 90 17. 80

T~ud 1 6.00 6.00

Fuel Boost-Out Annunciator 2 0. 08 0. 16

Stall Warning Horn 1 1. 50 1.50

Fuel Boost Pump 2 14. 0 14. 0

Cowl Flap Actuator 2 1.2 1. 2

Cigarette Lighter 1 7.5 7. 5

Starter Relay 2 0. 6 0. 6

Starting Vibrator 1 2. 00 2. 00

Starter 1 ""275.00 275.00

Flap Motor 1 13.0, 13.0

L.G. Warning Horn 1 1.5 1. 5

L. G. Horn Flasher I 0. 40 0. 40

L.G. Dynamic Brake Relay 1 0. 40 0. 40

L.G. Motor 1 20. 00 20. 00

ONLY ONE USED AT A TI~IE

iMAXI~IUM STALL LOAD
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Number Per Load Per Load Per
Aircraft Unit Aircraft

In Amps. In Amps.

INTERMITTENT LOAD (OPTIONAL EQUIPMENT)

Surface Deice Relay 1 0. 09 0. 09

Surface Deice Time Delay Relay 1 0. 17 0. 1?

Surface Deice Valve 2 1. 50 3.00

Magic Hand Switch 1 2. 50 2. 50

Nacelle Scoop Actuator I 1. 20 1. 20
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TROUBLESH00flNG

ALTERNATOR SYSTEM

1N DICATION PROBABLE CAUSE REMARKS

1. Failure to charge. a. Loose drive belt. a. Adjust belt, Check for cracked
or frayed belt. Replace if neces-

sary.

b. Open field circuit breaker. b. Reset breaker, check for short
circuit if breaker opens during
operation.

c. Open fuse in field circuit. c. Replace fuse and check for
short circuits.

d. Open current limiter in d. Check for short circuits (alter-
output line. nator output will not normally be

sufficient to burn out the current

limiter).

e. Voltage regulator failure e. Switch to alternate regulator to
(neither alternator operative). determine if the regulator will con-

trol alternators.

f. Worn or broken brushes, f. Check resistance between field
shorted field or open field. terminal and alternator frame, it

should be approximate~y 12 ohms.
if resistance varies greatly from
12 ohms, repair alternator per Al-
ternator Service ~anual,

g. Shorted or open diodes. g. Check resistance with ohmmeter
from BAT terminal to alternator
frame. Note reading and reverse

the ohmmeter leads. One reading
should be low and one high. If both
are low or high, repair alternator

per the Alternator Service Manual.

2. Noisy Alternator. a. Loose, worn or frayed a. Replace.
drive belt.

b. Loose, bent or improperly b. Straighten or replace.
installed pulley assembly.

c. Defective bearings. Shorted c. Replace or repair per the Al-
rectifier (magnetic whine). ternator Service hlanual.
Loose housing.

d. Loose mounting bolts. d. Tighten.

3. Loadmeter or light flicker. a. Loose connections. a. Tighten.

b. Defective brushes. b. Replace at 2000 hours or as nec-

essary.

BATTERY

1. No power indicated with a. Battery discharged or de- a. Test.
battery master switch key "OET’. fective.

b. Open circuit between battery b. Check continuity.
and master switch.

c. Master switch defective. c. Check switch for operation, Re-

place if necessary.
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BATTERY (CONT’ D)

INDICATION PROBABLE CAUSE REMARKS

d. Defective relay, d. Check relay for ope ra tion. Re

place if necessary.

2. Power on with master switch in a, Master switch defective, a. Check s wi tch fo r op era tion.

’’OFF’’ pos ition. Replace if nec e s sary.

b, Relay contac ts stuck. b. Replac e relay.

3. Apparent los s of capac ity. a. C ells unbalanc ed. a. Equaliz e c ell vo ltages.

4. Complete failure to operate, a. Loose or broken lead a. S ecure lead.

b. Loose or disengaged b, Secure terminals.
terminals in battery.

c, Battery not charged, c. Charge battery.

5 Excessive spewag e (crys a, Excessive charge rate. a. Clean the batre ry and charge as

talline deposits on outside of required, then adjust the ele ctro

battery). lyre level.

b. Excessive ambient tempe ratu re b. Clean the battery and charge as

during charge. required, then adjust the electro-

lyte level.

c. flee trolyte level too high, c. Clean the jatter´•j and charge as

required, then adjus t the ele c tro

lyte level.

6. Cell cases distorted, a. Excessive charge rate, a. Replace distorted cells.

7. Unequal vo itages among cells. a. Cells unbalanced. a. Equaiiz e cell es

8, Foreign ma tte r within c ells a. Impure or ac id -eontaminated a. Such c e ils will not no rmaily re

wa te r spend to charging. They will show

up as unbalanced cells and must be

replaced.

b. Electrolyte cone entration b. Same as above.

too high.

9. Frequent addition of water. a. Unbalanc ed cells, a. Equaliz e c ell volt~es

10. Burn marks on connectors. a. Loose connectors. a. Secure c onnec to rs.

1 1 Overheating of inte reell a. Loose or dirty inte reell a. Disassemble, clean, reas

connectors connectors, se m ble and properly to rclue inte r

cell connectors.

STARTER SY STEM

i. Both starters inoperative. a, Circuit ’oreaker tripped in a. C heck for sho rt ci reuit; re s e t.

s ta rte r -switch circuit.

b. Battery relay inope rative b. Check continuity of ba tte ry sys
tem.

c. Low battery, c. Test batte ry, if low, replac e o r

start with external power.
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STARTER SYSTEM (CONT’D)

IN DIC ATION PROBABLE CAUSE REMARKS

d. Loose connection or open d. Check connections and continuity.
circuit between battery relay
and left starter relay.

2. One starter inoperative, a. Starter relay inoperative. a. Check relay terminal connec-

tions and continuity of solenoid

energizing circuit, Lf energizing
circuit is closed and relay does not

operate, replace relay.

b. Poof ground at starter, b. Test continuity fro ;rtlature

lead toground. Repa’ Lf necessary.

c. Open circuit. c. Check continuity to starter.

d. Defective starting motor. d. Check brushes, springs, condi-

tion of commutator; replace if nec-

essary.

GENERATOR SYSTEM

1. Zero or low charge indicated, a. Erga~ne speed too low, a. Increase speed.

b. Loose connection. b. Check connections thro~hour
system.

c. Ooen or shorted field circuit c. Test resis~ance of field. Check

in generator; defective armature. field circuit connections. Replace

generator if defective.

d. Brushes not contacting com- d. Clean brushes and holders with

mutator. a clean, Lint-free, dry cloth. Re-

place weak springs.

e. Brushes morn out. e. ReDlace brushes if worn to a

1/2 inch or less.

f. Dirty Commutator. f. With generator running, clean

commutator with ~To. 0000 sand-

paper. Use filtered air jet to re-

move grit,

g. Defective voltage regulator. g. Replace regulator.

h. Defectiveloadmeter. h. Replaceloadmeter.

2. No generator output. a. Current limiter blown, a. Check Sor short circuit; replace.

b. Open circuit. b. Check continuity of circuit.

c. Defective generator control c. Test switches relay, or diode.

switches, generator control re- Replace if defective.

by, or reverse current diode.

d. Generator not turning. d. Check generator drive belts.

Replace ir’necessary.

3. Low generator output. a. Generators not paralleled. a. Readjust minimum-load voltage.
Then readjust paralleling rheostats.
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GENERATOR SYSTEM (CONT’D)

INDICATION PROBABLE CAUSE REMARKS

´•I. Loadmeter reads off scale in a. Generator field m~eiized in a. Plash field. (Do not flash field

wrong direction. wrong direction, when generator is running.)

5. Loadmeter does not read. a. Loose connection on ’’SW" a. Tighten.
terminal or reverse current

relay,

b. Loose connection or ground b. Check entire system.
in airc,caft wiring.

c. Open fuse in loadmeter c, Check for short circuit; replace.
circuit.

LIGHTS

I. Lights inoperative. a. Circuit breaker ’L~ipped. a, Check for short circuit.

Reset circuit’orealer.

b. Loose connection. b. Check and tighten electrical
connections,

c. Battery defective. c. Replace battery or use esternal

oonrer,

2. One bulb does not light. a. Bulb burned out, a, Replace bulb,

b. Fisrure not grounded. b. Check for good bonding benveen

iisture and structure. Tighten
mounting screws.

c. Loose connection, c. Check all connections in circuit.

d. Defective or switch. d. Replace fiuture or switch.

LANDING LIGHTS

i. Lamp fails to light, a. Circuit breaker tripped. a. Check for short circuit. Reset

circuit breaker.

b. Lamp burned out, b. Replace lamp.

c. Loose connection or defective c. Tighten connections and chec~
wire. circuit con~inuity. Replace or re-

pair wire if necessary,

d. Landing-light switch defective, d. Check continuity through switch,
Replace if necessary.

STALL WARNING CIRCUIT

i. Warning horn inoperative. a. Horn circuit breaker tripped. a. Check for short circuit; reset.

b. Open circuit, b. Check continuity: ii) Circuit
breaker to indicator, (2) Indicator
to switch. (3) Switch to ground.

c. Defective switch, c. Check switch operation.

d. Defective indicator, d. Check horn operation,
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STALL WARNING CIRCUIT (CONT’D)

IN DICATION PROBABLE CAUSE REMARKS

2. Horn sbys on. a. Grounded circuit between a. Test for ground.
horn and switch.

b. Defective switch. b. Check switch operation.
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ELECTRICAL WIRING DIAGRAMS

To aid in th e loc a tio n and tracing of wires in the circuit jia~rams on the following pa~es.
each wire is identifie d b y the numb e r i t b e 3.rs i n the a ire r 3.t‘t. Indivi d ilai i r e ms 3 re i nds se i

an d iden ri~ie d Terminals wire numb ers an d its ms are jhow n i n a Inanner w h ic h w~l

make opera tion of each io mponent easily understandable Symbols used in rhr

diagrams appear on pages 1-1-3 and 11-i. In most instances. components wtuch appear in

ihe diagrams and in the pages o i sy m b ois are ire mite d. C ircu i ts are shown in a io n d i r i on

~onsisren t with the positio n of the co ntrol switches and as no re d o n rhs jiagr Lin: s. The

arrangement o f the c omponen ts in the iiiagr ams h as b se n i´•h osz n io r ~la ri ty :s die r rh an r o

show physical locatio n in fhz aire r
a

r‘t The in ter-re!arionship o
i

the various i irs u i t s in

mo st instances, has 5een ignored.

,V te m a to r I ´•1-1 3 Lights Co n t ’d

~nnunciator 11-jS Control Panel and Indicator 14-50

Autopilot, H-14 14-~8 Courtesy and Baggage il-~o

Battery and E x te rn ai Power 1 4-7 Do me and Reading 1 4 41

Cabin Temperature C o n trol 1 4-73 Ele ctr o lumincie n t Panel I -1-51

Cigarette 14-66 Engine Instrument 1~-5j

Cowl Flap Actuators iii-3.7 Flio~ht Instrument 14-5h

Cviin der Head and Oil Instrument Flood 14-~

Tempe ra ru re In dic ato r 1 4-21 I nstrume n t Panel i 4-5’

Deice Landing 1413

Propeller 1~-63 Navigarion 14-~1

Suriace 13-60 Rotating Beacon 14-~0

Electrical Symbols 14-1 Strobe

Engine Ho u r Me re r 1 4-69 Taxi 1 3 -13

Flight Ho ur ~le re r 1 3-69 Wing Ice 1 3- Z

Fuel Power Distribution 141

Boost Pump 14-31 Pitch Trim 14-jo

Flow Indicator 14-j0 Pitot Heat 1~-65

Quantiry In dica. tor 13-1S StallWarning 14-65

Vzn t, He are d 1 4-7 1 S t arte r and I gni tio n

Ce ne ra to r 14-1 6 Tachometer 14-66

Lan din g Ge ar 1 4-i 2 Turn and Slip Indicator i 3-70

Lights Wing Flaps 14-jb

Cabin and Map 1436
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ELECTRICAL SYMBOLS

SWITCHES g RELAYS

O Pos~tive Contact

~Iomentnry Contact OFF---O-,
---O

These contacts may be found in var-

ious combinations on most of the iol-

loaing type switches and relays. 2 Position 3 Position q

I

--------O I

+j---O

2 Pole Pressure Switch

MOTORS

r,

i;-

Low Current High Current 2 Wire 3 Wire

CIRCUIT BREAKERS

;i
O 3~ O O 5AO O ~A O

Push-Pull Toggle Push to Beset

TERMINAL BOARDS 8, BUS BARS

OOO151(13123
Terminal Board

Terminal Board with Bus Bar Open Bus Bar

sa~aoel

14-2



ELECTRICAL SYMBOLS (Conr’d)

WIRES. CONNECTORS. CABLES

Wire Crossing
(Not Connected) Permanent ~3lice Wire Connection Quick Disconnect

---t---t------
--tt

C i I

~iultiple Conductor

Shielded Wire Twisted Wiring Cables Plug and Receptacle

GROUND CONNECTORS a
´•I r a ~LIGHIS

I /77

Case Ground

Ground Connection Connection Press to Test Light Light

MISCELLANEOUS

~iililllt V V

Battery Capacitor Heating Element Thermocouple

v-

Speaker or

Electrical Instrument Warning Horn

60´•369´•88
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i.
n;La

P57n2
I i

P5iBZ r P42C2 i L~IZA2

n

to .I~
JSA2

I i
~13AZ

3, ~L,

P4282 011 P3386 PIC6 OR PI2J2

i‘;P32Bb PI86 OR

OR P3ZA2

m Eia
P42F6

P1206

P THROTTLE WARNING

STALL WARNING

PITOT sE~f I C1 INSTRUMENT LIGHTS

PROPELLER DEICE r C] CABINLIGHTS

HEATED FUEL VENT C1 O LANDING GEAR MOTOR

)OTA;ING BEACON LANDING GEAR RELAY

NAVIGATION LIGHTS FLAPS

ICE LIGHTS 3~ TURN AND SLIP

TAXILIGHT i I COWLFLAPS

LH LANDING LIGHT a a C(LINDER HEAD aND 011 TEMPERATURE

PH LANDING LIGHT o i I ~i NE?QUANTITY

LH FUEL 800ST Ili]l STARTER AND IGNITION
r4388

Rn FUEL acosT CIGARETTE

SnD109VS ;FL Hd2Nla LIGHTER

PsZRIO

~dlH *ITERNATORICENEI*TOII

VENT AND CONDENSER

BLOWEREVnPORArOR
BLOWER

PdZSIO
v 3H

I Eiternal Porer leloy 6. RH SLorter i(elo~ II. LH Storter

2. Bat,erv Bu, 7 Limiler 12. aH Storter

3 8oi,crv 8 3uI 13. RH

Ba,,cry Islal J Podio Bui 1I. Ln AllcrnotorlCenero)or
5 Ln Storter Reloy 10 Eirernal For er Plug

Figure 14-1. Power Distribution (TG-1 thru TG-52)
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P
P~7A2 t~IZAtLP P~1C2--!

~L.

1542

;O~9 T-_

I L
XllA2

P(2B2 OR P33B6 P1Cb OR P12~2

oR P32A2

8j t"rin2m
PS2B6 )l86 01

m
P42F6 P4?06

BLOwER MOTOR

AIR CONDITIONER

RIEL VENT nurrx THaoma W*INING

PITOT HEAT 1l----------------------- STALL waRNING

SURFACE DEICE PITCH TRIM P90A18------Q INSTRUMENT LIGHTS

wlNDSHIELD DEICE B ~ijl CA81N LIGHTS

PROPELLER DEICE R L3 LANDING GEAR MOTOR

POTATING BEACON i) LANDING GEAR RELAY

NAVIGATION LIGHTS B FLAPS

ICELIGHTS 1Eil TURN AND SLIP

TAXILIGHT 1 COwLFLAPS

LH LANDING LIGHT n CYLINDER HEAD AND 311 TEMPERATURE

Pn LANDING LIGHT U FUEL OUANTITY

LH FUEL BOOST 8;3~ STARTER AND IGNITION
pajse

RH FUEL 8005T CIGARETTE
P12N18

LIGHTER
RADIO 3US

I. ExlernaI Porer Pslay 6. RH S,ortsr Rslo~ II. LH Storier
2. Batlsry Bui 7. Limiter II. RH Slar,er
3. Ba,tery 8. Bui IJ. PH Al~erno,orlGenara,or

Saltsrl Reloy 9. Rodio Bu. 14. LH AlternatoriGenerotor
5. LH S,arier aeioy 10. Ei,ernol Porer Plug

Figure 14-1. Power Distribution (TG-53 thru TG-83)
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eX12*2n~il
L

P~7921 r
P~CZZ-I

STALL

WARNING
0-W6A20

COURTESY AND

4 B
B

LI13A2

J~
BAGGAGE LIGHTS

P129t OR P33B6 PICb OR Pd?J2m P7P2SAt~-?pj5AZ

OR 8186 V RP3IBb

r fil
RH L~NDING LIGHT P ,3;ab m

LH LANDING LIGHT ~,----,--J PJdA6

TAXI LIGHT IOPTJ

NAVIGATION LIGHTS -pZSBb- J

ROTATING BEACON [3--------P39A6

~ING ICi LIGHTS

P Pil M*NIKILD IPESSURE

STRGBE LIGHT (1 OIL PRESSURE

PROPELLER DEICE a FUEL FIOWMETCR

P64A6------------------ ENGINE nOURMETE4

i

i I

FUEL VENT HEATER C----- P62

RH PITOT HEAT s---I I ~IR.CONOITIONER-aLOwER

rH PITOT HEAT I i a SURFACE DEICE
862910

P6!c\6 i a zn.rua BOOST

,,1,,
pa~elo

LH FUEL BOOST

HEATER 3LOWE4 I I I FUEL OUANTITY

LANDING GEAR MOTOR a I I u CYLINDER HEAD TEMP

LANDING GEAR RELAY I U OIL TEMP

FUIPMOTOI n COWL FII\~S

FLAP POSITION P61C10 u STARTER AND IGNITION

ALTERNATOR FIELD INSTRUMENT LIGHTS

ALT. AND CIG. LTR. ~3----,--1 ~3 CABIN LIGHTS

THROTTLE ´•NnRNINC ~----------------P63B10 --------------C] ALT. OUT LIGHTS

PITCH TRIM C>-P90A18-~ GENERATOR ONLY TURN AND SLIP

167C-369.35

I. EIrernal Porer a´• 3ul

2. Bon+ry Bu, P Elrernol Porer Plug
3. BoncF/ 10. LH S,or,sr

i. aa,ter~ Rcloy II. RH Slorter

5. LH S,oner Seiar 12. RH Allsrno,or/Generotor

6. RH Srorter 9ela)r 13. LH Allsrna~or/Goneroror

7. Lim;ler

Figure 14-1. Power Distribution (iG-84 and after)
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P57B2 rssAla--+o
X2 I ~1

P57X2---i-of

B
X’

rP89A2NX2

P56X18N 3F~3
-L

e3

P45A2 --~--f I I I I P~384N

fB

A2 I X1

,D45C 18 pd5B18

pdST)18 PdSE18
X1

Ejl

X2

P46X18N----4

56TC-369-87

i. Bus

2. E:cternal Power Safety Relay
3. E:cternnl Power Receptacle
4. Battery
5. Battery Relay
6. Battery Switch

Figure 14-2. Battery and External Power (TG-1 thru TG-83)

14-7



P57B2 P5SX1S --~-o f
A2 I X1

D57~2 --tof

1E4
To P89~2N

I f~jl

COURTESY X2
XND

NOSE BAGGAGE P56A18N

LIGHTS I

T TO

P4jF18 STALL

WXRNING

W6r20 ~f

P4j~2 ----~--I I I I I I~--P43A2N~

I la
i X1 I X2

Pd5C 18 P45B18

P4SE18

X2

1’46X18N-----CL

P

i. Bus

2. External Power Safety Relay
3. External Power Receptacle
1. Battery
3. Battery Relay
6. Battery Switch 561C-369´•9

Figure 14-2. Battery and External Power TG-84 and after)
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ciYIIo
591!20 1 I BAT

LC~’ J8A18---~Lt0 SW I~
LR J77118--=jf0 RET

G"D S OC- K14A 2 0 1 J6k18
BO 0~----7 1 I I‘ L" SW

It~
10 B20N

Ilij
J5B20

Al
i A2

K12 B2 I K13A2 ----´•0~

BO

J10A20N I I I K10A20

IN

K11A20N P42C2
-L

J5A2

K13 B2~ I A K13 A2 ---1 i m

59 B20

X2

59~20 1 I 1 1
J5A20

GND L Ot--C~- J 2A 18 r~r
SW m x,

LR J1A18 --~O RET K15A20N

1-
R J3Al 8

BAT
BoDe----~ I L~Sosw

IP
K10A20

J5A20 -------------J 56TC- 369--10

1 C ire u it B r e ake r 8 L H Mag R. H E ngin e

2. R. H. Engine ignition Switch 9. R. H. Mag R. H. Engine

3. Starting Vibrator 10. R. H. Cenerator Firewall Connector

´•1. I,. H. Engine Ignition Switch 11. L. H. Mag-L. ii. Engine

5. L. H. Starter 12. R. H. Mag L. H. Engine

6 L H Ge n e rato r And Starter F ir e wall C onnec to r 13 L H Start e r Relay

7. R. H. Starter 14. Battery Bus

1 5 R. ii Start e r Relay

Figure 14-3. Starter and ignition; (TG-1, TG-3 thru TG-6, TG-8 thru TG-10, TG-12 and TG´•14)

14-9



C(~sO
J 9A 2 O

BAT ml~sw IE3L 58A18

LR J 7 A 1 8 RET

\rl:

C"D s c~-- K1´•1A20 7 56A18

BO I -r\ L~ SW

10 B2 ON

i J5B20

E)I

Al
i ;\2

K12 B 2 K12 rl 3

SO I I I X2

J 10 i\2 ON I I I I 1.i O A 2 O ----O---´•h

$~[p
IN lt1<11.120 rj ~Z,y

X1
P42C2

J5 A20

Al T

.J 9 2 o I I ‘I d K 1 3 B 2 I K13A2 I L
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3. Emergency Excitation Supply 9. Shunt (75 amp 50 my) 15. Voltage Regulator Overvoltage Relay
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6. Alrernator Switch 12. Firewall Connector (Accessories) 18. Current Limiter (Alternator)
7. Relay (Annunciator) 13. Alternator 19. Circuit Breaker (Throttle Warning)

20. Lbadmeter Fuse

Figure ’14-4. Alternator (TG-1 thru TG-9, except TG-7)
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2. Annunciator Test Switch 8. Loadmeter 15. Voltage Regulator Overvoltage Relay
3. Emergency Excitation Supply 9. Shunt (75 amp 50 my) 16. Fuse (Alternator Stater)
4. Regulator Select Switch 10. NotUsed 17. Fuse (Alternator Field)
5. Circuit Breaker (Alternator Field) 11. Annunciator (Alternator Out) 18. CurrentLimiter (Alternator)
6. Alternator Switch 12. Firewall Connector (Accessories) 19. Circuit Breaker (Throttle Warning)
7. Relay (Annunciator) 13. Alternator 20. Fuse (Loadmeter)

14. Firewall Connector (Cenerator and Starter) 21. Filter Capacitor

Figure 14-4. Alternator (TG-7, TG-10 thru TG-51)
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3. Emergency Excitation Supply 9. Shunt (75 amp 50 my) 16. F‘use (Alternator Stater)
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Figure ’14-4. Alternator (TG-52 thru TG-83); Aircraft complying with S.I. 0001-350)
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Figure 14-4. Alternator (TG-84 and after)
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Figure 14-5. Generators (TG-1 thru TG-83)
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4. Wing Tank Outboard Transmitter

Figure 14-6. Fuel Quantity Indicator (TG-1 thru TG-68)
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Figure 14-6. Fuel Quantity Indicator (TG-69 thru TG-83)
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4 L H Oil T e m pe ratur e Bulb

L. H Cylinde r Head T e m pe ratur e Bulb

6 Oil T e m pe ratur e Indicator

7. R. H. Firewall Connector (Ace essories)
8 R. H Oil T e mpe ratur e Bulb

9. R. H. Cylinder Head Temperatur e Bulb

Figure 14-8. Cylinder Head and Oil Temperature indicator (TG-4, TG-25, TG-34, TG-52, TG-53, TG-56,
TG-63 thru TG-83; Aircraft complying with S. 1. 0029-390
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i. Oil Temperature Circuit Breaker
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´•1. L. H. Firewall

5. L.H. OilTemperature Bulb

6. L.H. Cylinder Head Temperature Bulb

7. OilTemperature Indicator

8. R.H. Firewail Connector (Accessories)
9. R.H. Oil Temperature Bulb

10. R. H. Cylinder Head Temperature Bulb 161C.369.13

~igure 14-8. Cylinder Head and Oii Temperature Indicator (TG-84 and after)
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1. Circuit Breaker

2. L.H. Cowl Flap Control Switch

3. R.H. Cowl Flap Control Switch

4~ L.H. Firewall Connector (En~ine Accessories)
5. R.H. Firewall Connector (Engine Accessories)
6. L.H. Cowl Flap Motor

7. R.H. Cowl Flap Motor

Figure 14-9. Cowl Flap Acautaors (TG-1 thru TG-51)
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1

I. Circuit Breaker

2. L. H. Cowl Flap Control Switch

3. R. H. Cowl Flap Control Switch

4. L. H. Firewail Connector (En~ine Accessories) 567(3--369--53

5. R. H. Firewall Connector (Engine Accessories)
6. L. H. Cowl Flap iMotor

7. R. H. Cowl Flap Motor

8. Cowl Flap Open Indicator

Figure 14-9. Cowl Flap Actuators (TG-52 thru TG-83)

14-28

ii



K1A20 5A

K1B20 PI
RETRACT EXTEND RETRACT EXTEND

K7A 2 6

K6A 20 K4A 2 O

K2A20 ----i T O ANNUN C IATOR ~t--- K5 A2 0 K3iii20
PI

C D P CPCD

RED YE LLOW YE L,LOW I BLACK

18 BLACK 1~ 1’8 RED 1’8

18
II~

RED YEL LOW YEL LOW BLACK

SLXCK RED

WHIT E WHITE

W HIT E WHITE

1;3 18

_L -i

sarc-~ap.l4

1 Circuit B reake r
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i. L. ii. F i r ewall Connector (En~ine .i\e c e ss o r ie s)
R. H. Firewall Connec to r (Engine X c c e s so r ie s)

6. L. H. Cow! Flap Motor

7. R. ii. Cowi Flap iMotor

Figure 14-9. Cowl Ftap Actuators (TG-84 and after)
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A 8 6 E B 6 F

1. Inverter

2. Fuse

3. L.H. Fuel Flow Transmitter
567C--369--41

4. Firewall Connector (Accessories)
5. Fuel Flow Indicator

6. Firewall Connector (Accessories) 10
7. R.H. Fuel Flow Transmitter

Figure ’14-’10. Fuel Flow Indicator (TG-1 thru TG-83)
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O I I I I E27D20

E28A20hT

E38A20N LT~ A

lil

ACDEBCf

1. Circuit Breaker

2. Inverter

3. Fuse

4. L.H. Fuel Flow Transmitter

5. Firewall Connector (Accessories)
6. Fuel Flow Indicator

7. Fireu´•all Connertor (Accessories) B 56TC3W3~

8. R.H. Fuel Flow Transmitter

Figure 14-10. Fuel Flow Indicator (TG-84 and after)
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96-590003-5811

i. Landing Gear Motor Circuit Breaker

2. Throttle Warning Circuit Breaker

3. Landing Gear Control Circuit Breaker

4. Control Switch

AC1D20
5. Down Limit Switch

6. Gear Down Indicator

7. Gear Up Indicator

8. Dynamic Brake Relay
G1A20 9. Up Limit Switch
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~ml 113DN
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1 C3A20
12. R. H. Throttle Warning Switch
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17. L. H. Throttle Switch(Gear Safety System)
18. R. H. Throttle Switch (Gear Safety System)
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820---\ /G6R20

110RED

BLACK
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40 R 3-20
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m ce G17A20

0 G4A20
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RIG AND CONNECT LANDING GEAR SAFETY NOTE: CIRCUIT SHOWN WITH AIRCRAFT

SWITCH IN COMPLIANCE WITH S. I. NO. 0417-350 ON GROUND, GEARS FULLY EXTENDED,
G4C 20 C4B20 AND THROTTLE CLOSED. 56TC´•36C54

Figure 14-11. Landing Gear (With Safety System) (TG-I thru TG-83)
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96-590003-58/1
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2. Throttle Warning Circuit Breaker
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4. Control Switch
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COMPLIANCE WITH S. I. O 0417-350 AND THROTTLE CLOSED.

56T(3´•369-18

Figure 14-11. Landing Gear (With Safety System) (TG-84 and after)
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96-590003-5311
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RIG AND CONNECT L~UDMG GE-~R

SAFETY SWITCH I~I COhrlPLIANCE

WITH S. I. 0417-350

i. Landing Gear Motor Circuit Breaker 9. Up Limit Switch

7. Throttle Warning Circuit Breaker 10. Landing Gear Jllotor

3. Landing Gear Control Circuit Breaker 11. L. H. Throttle Warning Switch

-1. Control Switch 12. R H. Throttle Warning Switch

5. Down Limit Switch 13. Warning Horn

ij~ Gear Down Indicator ~4. Warning Horn Flasher
7. Gear Ug Indicator 15. Gear Safety Switch sere 369´•(5

;3. Dynamic Brake Relay

Figure 14-12. Landing Gear (Without Safety System) (TG-1 thru TG-83)
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7. Gear UD Light 15. Gear Safety Switch
8. Dynamic Brake Relay jarcj6916

Figure 14-12. Landing Gear (Without Safety System) (TG-84 and after)

IZCIIPCll.llnllarV ~071 ~n_sE



o 3

0- O d

O OO 2 cl~ls

I 1
1

CIB16
NOTE:

PHYSICAL LAYOUT
2 CIRCUIT IS SHOWNOF PRINTED CIRCUIT 2~ WITH FLAPS UPBOARD

VPC IP DN
31 1 6/ 4

C2A16

NO NC

~------C7X16
D

NCC4A16 NC~

rrod NOQ Y ~roe
150 150 DN

C5A16

INSTRZi’;MENT LIGHTS I
,SC16

C3A16

CIRCTirT BREAKER

r
L1A18

I
BLUE- 18

C3C16
2

11B20--t--WMTE -20

D
0-160Z! 3

12520--e-RED-10

C6A12N

C13A20N _I-I,

PRINTED CIRCUIT BOARD
MOUNTED O~ INDICATOR
TERMINALS i. Circuit Breaker (Flap)

2. Flap Control Switch
3. Up Limit Switch

4. 15" Limit Switch
5. Down Limit Switch
6. Flap Position Transmitter
7. Printed Circuit Board

8. Flap Position Indicator
9. FlapMotor

Figure 14-13. Wing Flaps (TG-1 thru TG-83)
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Figure 14-’13. Wing Flaps (TG-84 and after)

?d.R7



fo SA)´•
,,,,,-I

193820

TO

01 1 W’N20

W1*20j N*VIG*IION

B nAio LIGHT
LEFT

8U t I rT7
o 21 i 1 06020 1

06CZOI III_I L,,J wsa20nii~l v o

E 5 i 1,
r I

OUT
~J w3c20 TO FUEL 8OO5T

PRESSURE SWITCH
W3M20

F
O 21 I

05F20

OSEZOI
n L1820

RIGHT B

Q U

E 5
LT3 r------- 1

OVT W3020

n
W33Z2I

LICZO

El I I I II’

LEFT ~--j ~1

Q
a I?, F49418 P49C18

1T P49818

.IU
OUT I W3~29W3EZO TO 10

CENER~TOR ALTERN~TOR
aDlo aaculr clnculr --I

EI -r

PJOA18-3- PSOCIB

n
RIGHT P50818

R 2;

T I i. Circuit a,´•oic´•r

,I I I Dimming I´•loy

OUT W3FZO
P 3. T´•rt Sritch

W1~20

LIEZO
´•i. Bloc~ing Diod´•~

El 5. Lights

B
LEFT

´•Csn´•rator Oplionol

C F

ZJ
I(ZA20

o L

w A

L p

W3G20
OPEN

W3H20 TOCOWL

FLXP ACTUATOR
LIFZO

B
LI

RIGHT

C F

O C 2, 1 i K5A20

W a

LP3

OPEN L1 B ~67C´•369´•82

Figure 14-14. Annunciator (TG-84 and after)
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1. Circuit Breaker

2. L.H. Wing Ice Light 56TC-369-SS

Figure 14-15. Wing ice Light (TG-1 thru TG-83)
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Figure 14-15. Wing ice Light (TG-84 and after)
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Figure 14-lfj. Rotating Beacon (TG-84 and after)
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56TC--369-59

1. Circuit Breaker

2. Navigational Lamp Flasher

3. L.H. Wing Navigational Lights
4. Tail Navigation Lights
5. R.H. Wing Navigational Lights

Figure 14-17. Navigation Lights (TG-1 thru TG-83)
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Figure 14-17. Navigation Lights (TG-84 and after)
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Figure 14-18. Taxi Light
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Figure 14-19. Landing Lights
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Figure 14-20. Dome and Reading Lights (TG-1 thru TG-51)
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Figure 14-20. Dome and Reading Lights (TG-52 thru TG-83)
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A a c A C 1. Crcuit &co~´•e

2 Pown Unit
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Figure 74-23. Hoskins Sbobe Light
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TO BATTERY AND

EXTERNAL POWER

P45F18

II
P45G1B

L76A18 LTI*20

L76818

El

176(320 BLACK

B

L76D20N i. Ful´•

2. Court´•~y Light Swilch

I 3. NQM Bpggag´• Light Switch

4. Light
5. No~´• B~ggag´• Light

l~le

Figure 14-24. Courtesy and Nose Baggage Lights (TG-84 and after)
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iP~a
L1X1B~;t--- L1D20

L1B20 i LrF20
L1C20

RADIO LIGHTS
L1G20

L2~20

~-´•´•-f
L2C20

~511 L2F20

L2D20 +CF
L2G20

L2E20
tCF

L2H20

+CF
L2J"ec~"

Q L2K20

fCF
L2L20

tCF
L2M20

NOTE:

WIRING FURNISHED BY VENDOR IS NOT CODED

1. Circuit Breaker 56fC-369d2

2. Radio Light Rheostat

3. Instrument .4nd Edge Lights Rheostat

4. Landing Gear Visual Indicator Light
5. Rheostat Light
6. Tab Indicator Light
7. FuelSelector

8. Circuit Breaker And Switch Panel Lights

Figure 14-25. Control Panel and Indicator Lights (TG-1 thru TG-51)
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L1A’8

/T\
L1D20

L1B20 I L1F 20
OFFC~ L1C20

L1G20
OFF

I ~f
L30B20

OFF"-~J
L2A20

D(

L2B20-I L31~20

I~ L31B

L2C20

L2F20 L32A20N

L21~20

L2G20

L2E~20 +CF
L2H20

n
~F

L2Ji~%F2O ~I

L2K20

~OT E:
+CF

WZRING FURNISHED BY L2L20

VENDOR IS NOT CODED

L2M20

56TC-369-63

2. Circuit Breaker 6. Tab Indicator Light
2. Radio Light Rheostat 7. FuelSelector

3. Instrument And Edge Lights Rheostat 8. Circuit Breaker And Switch Panel Lights
4. Landing Crear Visual Indicator Light 9. Switch Panel Light Rheostat

5. Rheostat Light 10. Switch Panel Light Assembly

Figure 14-25. Control Panel Indicator Lights (TG-52 thru TG-75)
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r’UP RADIO AND

INDICATOR L1A20
m

L1020--------~ INDICATOR LIGHTS

OVERHEAD t--- L1820--------------/ I L1F20---------------I FUEL 80087

INSTRUMENT I ANNUNCIATOR

LIGHT L1C20

t
L30820 L30C20

1 2 L26A20-----b----L26820E131
L2A20

L26C20N L2820

_L
1~1

128C20

L31 A20

L28020

o--~ 1
_L

"~-’i
L28E20

L28F20

1. Circuit Breaker

2. Aadio, Instrument and Edge Light Rheostat

3. Dimming Transistor
j6Tc-3692B9

4. Fuel Select Lights
5. Switch Panel Light Assembly
8. Tab Indicator Lights
7. Rheostat Light
8. Landing Gear Visual Indicator

Figure 14-25. Control Panel Indicator Lights (TG-77 thru TG-83)
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RADIO AND INDICATOR
FLAP

LIGHTS
INDICATOR

OVERHEAD I FUEL BOOST

ANNUNCIATOR

LIGHTS L1D20

L~E20

OPTIONAL

-1
OLvq

El

L4A20T i ?L4Z20
L22A20NT

L4U20

t
WHITE

t BUCX

RED

L13A20

PL4W20
L24A20

1A20N

rn
n

L21A20N L23A20

L4X20

P Y L

NOTE:

_I

r j WIRING FURNISHED BY

I
VENDOR IS NOT CODED

L"_i
56TC--369--64

1. Circuit Breaker 6. L.H. Engine Lights
2. Rheostat 7. Oxygen Indicator Lights
3. Omni ~2 Lights 8. Clock Light
4. Omni 81 Lights 9. Maplight
5. R.H. Engine Lights 10. Map Light Switch

Figure 14-26. Instrument Panel Lights (TG-1 thru TG-83)
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L1A18 -----L FLAP ~DICATOR

LlB20---1 OVERHEAD INSTRUMENT LIGHTS

L4A20 --t- L4Z 20 L4B20 --~r-- L4C20 ---t-- L4 F20 --f~---- LIG20 L4H20

II O jA

LID20 E3

LIFB0 ----1 FUEL BOOST ANNUNCIATOR

L1C20--~ RADIO AND INDICATOR LIGHTS

El Cj IPI r~

NOTE: WIRING FURNISHED BY VENDOR IS NOT CODED I L4D20 L4E20 L4Y30

P m m rn

L4R20 L4Q20--jt--- L4P20--t-- L1N20 L4M20 L4L20 L4K20 L4J20

i. Instrument Edge Panel Lights Circuit Breaker
2. Instrument Lights Rheostat

3. FuelQuantity Lights
4. Ammeter Lights
5. Fuel Pressure Lights
6. Manifold Pressure Lights
7. Tachometer Lights

[10 m m m m m 8. Suction Light
9. Prop Anti-Ice Light

10. Miuture Lights
11. Altimeter or Airspeed Lights

L4S20 L4T20 --e-- L4U20 L4V20 L4W20 L4X20 -----~--------7 12. Engine Hour Meter or Flight Hour Meter Light
13. Altimeter Lights
14. Gyro Horizon Lights
15. Airspeed Lights
16. Clock Light
17. ADF Lights
18. and Bank Lights
19. Direction Cyro Lights
20. Rate of Climb Lights
21. Omm ii2 LightsPI EII 22. Omm X I Lights
23. R.H. Engine Lights
24. L.H. Engine Lights 56TC-369-65

25. Oxygen Indicator Light

Figure 14-26. Instrument Panel Lights (Optional) (TG-1 thru TG-83)
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r
L2A10

~LIIZOY I I I ~L2C20

II5*PON--C~LSI 20N

P

TC-89 and a~i´•r

L2AZ0 5A

EI

g

L4A20 ISA20N

I
OC IC

RED BLACX nED a~acK

I i

i. Inltrum´•n, Lioh,l Circui, Br´•ak´•r

2. El´•c,ralvmin´•~c´•n, Lioh,r Dim Control

i. Dimminp
4. In*´•rt´•r

5. LH 5ri,ch Pan´•i Lioh,l

Figure 14-27. Electroluminescent Panel Lights (TG-84 and after)
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96-590003-5813

r----’---------,

J-LIZAZO 1 1 LtZCZO

I

j"Lize20zP saj LIOIZO 2 2 LIOB~OL30~20N

81 L12A20

LH 1- SLACK-i--C--- LIIAZO

ICLI3AzoN 3 3 JBZON--´•J
1-1

LI L’OAZO I TO-SO AND AFTER

LOAD

METER WHITE
LIJAZON

LOAZa _L FUEL
LJOB’0ON E;I SELECT

uiaz

erncx--i--~ L32A2011
TACH 1 I

WHITE -t I L31A20

IISELECT
LIICZO FUEL

Lf
L30C20N

PH SLACK

METER rWHIIE
L11020 L31820 t WHITE

LOAD OiL PRESS I P LO820

ELV TIE

t tL32920N HEAD C1

n ,,o
g LJODZDN

m*N smcx
i

al*cx
CYL

PRESS WHITE-t
LIIEZO LJICIO tWHITE TEMP

JLACK
IL32CZON L9C20

~iFi, FLAP

L30E20N POS

BLACKAILERONLH iWHITE

all TEMP

FUEL OTr WHITE

LllF20

L30F20N IAB

BL~CI(
r9E2oFUEL

PRESS
,,I,,

IWHITE~llC20 VISUAL

CG

L30C2ON

FUELSLACK
OTr

1. Inr,rumen, Liph,i Circuli Breai´•r
56rC´•369´•83

2. Dimming Zh´•o~rat

3. Dimming Tranriilor

’J. Engin´• Inrtrum´•nl W.dg´• Lighri

5. Lishti

´•W´•ds~ Ligh,i-Opiionoi

Figure 14-28. Engine Instrument Wedge Lights
TG-84 and after
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LSPC10

I J--L5982IL59A20

P Lssnzo-eTI~S
~LLsaazo J ~seazo-,

LS9820SI
IL L53~20N 2 2 LSJBZON

TO LIGHTED
TG-89 AND AFTER _1WHEEL CLOCK LS3AZDN L

I~
r- r -IOMNI --7

LQ‘OMN1
LS7820 L57AZO

L57D20

i
_,,,,,,

LSIEZO L57FZ0 L57HZO L57JZ0

BLICX.LILFI n n B

RATE
Lr

DIRECT TURN ADFOF

CLIMB ~1
CIRO C00RD

WHITE WHITE WHITE WHITE

i)
L78H20N L78~20N L78L20N L78M20N

r
Lt8AZON1

L78GZ0N

I
L78020N A

L7da~20N L78FZON L78E20N L78CZON L78B20N

f’ f
WHlrE n WHITEWI;ITE

AIR PRESS M HORIZWHI1E’
WHI~E

OYRO
AIR SPEED CLOCK

BLACK 8LACK BLACK BLACK BLACK

t t i t j
L57R20 L57P20 LS7MZO L57L20

R57520 ~57N20

56TC-369-84

i. Inllrum´•n, Ligh)l Circuit

2. Oimming Rh´•orlo~

3. Dimming

4. Omni Ligh,r

’5. Inr,rum´•nt W´•dp. Lighn

~W´•do´• Lioh,i-Optionnl

Figure 14-29, Flight Instrument Lights (TG-84 and after)
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L5IA10

~LS1BZO

3
5a

1
LSIA20

t´•uonlo i

L51820

Ls~nzo

Lsonzo -j’rL49A?ON-1 Z 2 ~--L)9B?O

TC-89 ond afl´•r

rLS6aZON
L~PAZON

P 6 I
L56AZON

it L5-laZ0

L5-1C20 ---~R--- L54020

i-

i. In~rrum´•n, Ligh,l Circuli BI´•a~´•r

2. Dim Cun,rol

1. Oim Tronlirlor

Clar´•ihi´•ld Conn´•ctor

5. Ini,tvm´•nr Flood Ligh,i

Figure 14-30. Instrument Flood Lights (TG-84 and after)
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51 C553A22 (12-a) -1, 3. PitchServo

54 Cjj4A22(12-19) 4. Autopilot Release Switch

SS CjSjA22 (14 B) 5. Autopilot Circuit Breaker

56 C519A22 (1-19) 6. Vertical Cyro

(5) 7. Turn and Slip Indicator Notes: (1 -1) Denotes wire termination. The first numher indicates the component while

8. Directional Gyro thenumber or letter following the dash indicates the pin or terminal.

9. Turn and Slip Circuit Breaker
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m m 10. Radio Junction Box

ii. RollServo a mating connector with optional wire harness is installed as in Detail "A".

,t~cssjAzz (’-55) B 12. Flight Controller
When a Headinp Preselect is not installed, a mating connector urith a jumper

(3555822 13. Heading Selector

ltC565A2ZN _L
14. Autopilot Shutol( Yalve behveen pins J and L is instalied.

15. Autopilot Dump Valve

Figure 14-31. H-14 Autopilot
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lei; a
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BIOWN
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33

56TC-)6P-36

i. Pitch Trim Circuit Br´•o~´•r

2. Control Column Coil´•d Cord

3. Trim Co ntrol Sritch
4. Trim Actuator

5. Conl,ant 5o´•´•d R´•~iltor (751110W)
6. 5 pac d Co ntrol P ii ito r (5 On Z 5 W) I A DJ.)
7. Trim ON/Off Sri~ch

8. Bui

Figure 14-32. Pitch Tri m (TG-84 and after)
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TO CIRCUIT

BRE,4KER BUS

T
P42P10

4;´•´•
H28A14

E9
H23X20~-0

I
H28B20 AUTO

/r ’iOFF/t

H24i\20

H28C20

H25A2P
H27820 ""1

H23C20
-r

H26A20N

A 8l H30A20N I 122420

IPI I H2?A20

H23B20

A B
H29A20N

I

56TC--369--67

1. Circuit Breaker

2. Surface Deice Switch

3. Surface Deice Relay
4. Surface Deice Time Delay Relay
5. R. H. Deice Valve

6. L. H. Deice Valve

Figure 14-33. Surface Deice (TG-1 thru TG-51
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IE~ MANUAL
H23A20 113 OB20

P 104 H 2 8 A14 OFF

P4 2P10 AUTo I
H28 C20 I L~Y--, Ii 30 C 20

H24A20
H 2 3E 2 O I ii 3 1A 2 O

H28B20
j I ~L
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B REXKE R BUS

O

r
H 2 5 A2 ON

H24B 20

H27B 20
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2 13 iH26A20N

H27A20
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Al H38B20 H2 3E2
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B ~7 AUTO PILOT C55j A22 --1 H23E2O
COMPUTER I) BI(il H40A20N

O--H 30 B 2 O

I HzlFaa---i c

I i LS.IIElLS, m
H 30A20

A o_C9 H31A20N A

8 ~7 /K)- H 2 9A 20 1 --L 1 Circult Br eaker

2. Surface Deice Switch

D H39~20N H, i 3. Surface Deice Relay

I
4. Surface Deice Time Delay Relay

H29B20N
5. L. H. Variable Pressure Regulator

1_
6. R. H. Variable Pressure Regulator
7. Ejector-Distributor Valve

WI TH H 14 AUTOPILOT
8 Autopi Io t Valve

9 Autopilo t Valve

10 Au topilo t Relay
56TC- 369--68

Figure 14-33. Surface Deice (TG-52 thru TG-83)
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1Ell MANUA L

;r; t~---- H 2 3~ 20------7 ~-H30820

P4
H28C20 H30C20

H24X20 H3W20NH2 3E20

-L
H28B 20

TO C IRCUI T

BREAKE R BUS

D
H27B20

r
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H24B 20
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2 13
I1-126A20N

H27A 20
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H23E20

1 C;r cult B reaker I H 2 3F 2 0
i A

2 Surfac e De i c e Switch

3 Sur fac e Dei c e Relay
Suriace Deice Time Delay Relay H33A20N ------------1 C

5. L. H. Pressure Regulator
6 R. H i~ r e s sure Regulator
7. Ejec tor-Dis tributer Valve

567C´•169-19

Figure 14-33. Surface Deice (TG-84 and after)
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H1 1 A2 O

H1 2 k2 O

I I \m
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F H6B16
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1. Circuit Breaker

2. Shunt

3. Ammeter 567C--369--69

4. Timer

5. R. H. Fi rewall Connec to r (Engine Ac c e s so rie s)
6. L. H. Firewall Connector (E ngine Accesso ries)
7. Brush Block

8. L. H. SLip Ring
9. L. H. Prope lie r De ic e Boot

10. R. H. Slip Ring
11. R. H. Prope lier Dei ce Boot

Figure 1 4-34. Pro pel ler Deice (TG-1 thru TG-83)
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1. Circuit Breaker

2. Shuni:

3. Ammeter

4. Timer

5. RH. Firewall Connector (Engine Accessories)

6. L. H. Firewall Connector (Engine Accessories)

7. Brush Block

8. L. H. SLip Ring
9. L. H. Propeller Deice Boot

10. R. H. SLip Ring
11. R. ii. Propeller Deics Boot

Figure 14-34. Propelier Deice (TG-84 and after)
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M1A201 ENGINE HOUR

II METER (OPTIONAL)

o
5A CF--~--W1A20 W2A20

PI B
TO PITOT HEAT

F6A20N
567C-369-71

i. Circuit Breaker
2. Wing Detector Switch
3. Switch Heater

4. Stall Warning Horn

Figure 14-35. Stall Warning Horn (TG-1 thru TG-83)

iP

a
TO PZTOT HEAT ~--´•W7A20

W8A20N

-L

i. Circuit Breaker

2. Wing Detector Switch

3. Switch Heater

4. StallWarning Horn

Figure 14-35. Stall Warning Horn (TG-84 and after)
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H22A183il
fl

1. CTrcuit Breaker

2. Resistor (2 Q 50W)
3. Ci,aarette Lighcer

Figure 14-36. Cigarette Lighter

BAC CAB

E2c~20N

E22X20E2dB20N E23A20

"L21A20 E25A20

g
K 1 I\ )I 1 K

E22B18 E25B18

E21B20 E23B18

nla7n rslAIP

LH RH

1. Tachometer 561C--369-72

2. Firewall Connector (Engine Accessories)
3. Tachometer Generator

Figure 14-37. Tachometer (TG-1 thru TG-83)
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E45~20 E43k20
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K I i\ )I 1 ´•X
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il~-e

A I Sl~i TBJ;Z)~

B I IB
r;r RH

i. Tachometer

2. Firewall Connector (En~ine Accessories)
3. Tachometer Generator Connector

d. Tachometer Probe
56~C-364´•22

Figure 14-37. Tachometer (TG-84 and after)
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F3B2

F3~20 r
F3Da0

\I/ F4,120N

Y 1

TO STALL WARNING

SWrrCH HEATER

F5Aa0N

-L
56TC-369-73

i. Circuit Breaker

2. L. K ~Pitot Heater

3. RH, Pitot Heater (Optional)

Figure 14-38. Pitot Heat (TG-1 thru TG-83)

W7Azo TO STALL WARNING SWITCH HEATER

d SA ~F5A20 FSA20 ii.

6~ FSrl20N

1-

F4Aa0N

-L

i. Circuit Breaker

a. L.H. Pitot Heater

3. R& Pitot Heater

Figure 14-38. Pitot Heat (TG-84 and after)
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4g
MIAzo iM2A20

)El
W1X20 ----i STALL

SYSTEM

567C-369-74

i. Circuit Breaker (StallWarning)
2. Oil oressure Switch
3. En~ine Hour Meter

Figure 14-39. Engine Hour Meter TG-1 thru TG-83)

I
P

r 6P
F
~C.^

M4A20MUOX~B
I

i. Circuit Breaker (Stall Warning)
2. Oil PressureS~vitch
3. Engine Hour Meter

Figure 14-39. Engine Hour Meter (TG-84 and after)

TG-l,hru TG-a3

~67C´•369.17
TG-84 ond ai,´•r

Figure 14-40. Flight Hour Meter (TG-84 and after)
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111
5 A F1;5~20

F2A20N C

56fC-369--75

i. Circuit Breaker

2. Turn and Slip indicator

Figure 14-41. Turn and Slip Indicator ITG-1 thru TG-83)

Ljl
d;f~F3A20 IA

n

F2A20N C

i. Circuit Breaker

2. Turn and Slip Indicator

Figure 14-41. Turn and Slip Indicator (TG-84 and after)
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E9
H102A18

V
H102B18

I

5A

H103A18H103B16

56TC-369--76
i. Circuit Breaker Switch

2. L. Fuel Vent Heater

3. RH. Fuel Vent Heater

Figure 14-42. Heated Fuel Vent (TG-1 thru TG-83´•)

L1 n
HllOA20 -L

SA

n
H112A20-tWhite

~L

1. Circuit Breaker Switch

2. L. H. Fuel Vent Heater

3. R. Fuel Vent Heater

Figure 14-42. Heated Fuel Vent (TG-84 and after)
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H95A18
OFF

AIRCRAFT COMPLYING

~t--H32818 \-C;I;D ~051P12
i WITH 5. I 00~1-35L N07E: AFTBRAPPRDXIMI\TELY

1000 HOURS HEATER

""P
i OPERATION ADD AN 18 GA

H58A18
H20X18 n

UPN
I

h-O~ H36A12

H42C 18--~ ~0-------H13A18

O
ID1 BLOWER O[ rC3 3R10W

H37A18 H40A18

H50A12N H42A18

2
i\UTO Ilt---H41A’RN -L I I I H62p18
HEAT

H61B18

51 O
H58A18 ~4 W

H38B18 m IH42D18N--0---~
3

HEAT H44A18H49A18NH44C1 A

1~4N

h--H39A18 sc~---i
c m

I, H65A18

5A
H42A18LO~.

m
H39B18

COOL
CI H58 B18 m

DN
H44B18---" 1, I (I H64A18h’

H99A18 I
5 HIGH

COOL H63A18h’a a
H65B18N-L I

H100B18
t

b AUTO
H98A18

COOL
H98B18

H67B18

H67C18

NOTE: T
7- H98AL8

H97A18N

H100A18 H76A18
SWITCH SEGMENTS (H82A1 H81A18

ARE NUMBERED FROM I I I/HtO’A,’8 I j I rH75A18
H80A18

B
~JOE E~UD

C F E 6 6 B A D C
1 4 9 10 2 3 8 7 6 5 H95A18 5 A

HB1A18 m m
H77B18 m MOT

H75B18

H81A18

i. Cabin Temperature Control Circuit Breaker 10. Fuse (Automatic Heat) 19. Heater Resistor

2. Ventilation Blower Circuit Breaker 11. Fuse (Manual Heat) 20. Overtemperature Safety Switch 5~7C-369--77

3. Air Valve Su~itch 12. Temperature Control Rheostat 21. Heaterlgnitor

4. Diode 13. Landing Gear Up Limit Switch 22. Cabin Temperature Control Bos

5. Duclstat Heat Control 14. Heater Fuel Pump 23. Cabin Air Temperature Sensor

6. \’entilation Blower Relay 15. Combustion Blower 24. Outside Air Temperature Sensor

7. Landing Gear Doa~n Limit Switch 16. Heater Fuel Pump 25. Heater Discharge Temperature Sensor

8. Cabin Temperature Control Mode Select Switch 17. Heater Mode Select Relay (Manual or Automatic)

9. Ventilation Blower 18. Heater Solenoid Valve

Figure ’14-43. Ca~ n Temperature Control (TG-1 thru TG-15, TG-19, TG-26, TG-27, TG-29 and TG-30)
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H9SA18 ..d~b
OFF

H35B12 i rUI~ EFFECTIVE: AIRCRAFT COMPLYING
NOTE: AFTER APPROXIMATELY

H32B16 10A H35A12----~----020A 0 WITH S. I. 0057-351

H20A18

H32X18 Cp
1-´•

1000 HOURS HEATER

OEIP OPERATION ADD AN 18 GA

H58A18
m JUMPER WIRE AS SHOWN

IH36A12O m
BLO~ER

3R10W

H37A18 H40A18 H42C1 H13A18
Dh’ H50~12N H42A18

AUTO II~---H41A’8N ~L I I I I I H62;918
1

HEAT
H42818--9--~

H61818

54
H38A18 H58A18

H38B18 m

3
HEAT H44A18H49A18NH44C1 I.

nlA~

h_ H39.r\18 B

c m
H65A18

5A

H42A18HssA18~ H44B18
-L

q LO~
m H64A18N

H39B18
COOL

m DNIHj8B18

H32A15 H3rA1S

5 HIGH

a IC~ _I
H56A18NCOOL H63A18h’

H65B18N-L I
a H100B18

6 AUTO H98A18
COOL

~b H98B18
H67Bll

H67C18 H93A18
H98A18

NOTE: j
H100A18 H76A1

-r

H81A18

H97A18nT

SWITCH SEGhlEh’TS 82A18

ARE NUMBERED FROM 101A18 H75A18

H75B18 H80A18

1 4 9 10 2 3 8 7 6 S
B A

IOI~OB EhTD
6 E D C B A 6I-I95A18 B A D

m
H77B18 m MOT m

H77S1

1. Cabin Temperature Control Circuit Breaker 10. Fuse(Automatic Heat) 19. Heater Resistor

2. Ventilation Blower Circuit Breaker 11. Fuse(Manual Heat) 20. Opertemperature Safety Switch 567C-369-76

3. Air V~1\´•e Switch 12, Temperature Control Rheostat 21. Heater Ignitor
22. Cabin Temperature Control Box

4. Diode 13, Landing Gear Up Limit Switch
23. Cabin Air Temperature Sensor

5. Ductstat Heat Control 14. Heater Fuel Pump
24. Outside Air Temperature Sr!nsor

6. Ventilation Blower Relay 15, Combustion Blower
25. Heater Discharge Temperature Sensor

Landing Gear Down Limit Switch 16. Heater Fuel Pump

8. Cabin Temperature Control Mode Select Switch 17. Heater Mode Select Relay (Manual or Automatic) 25. Heater Control Relav

9. Ventilation Blower 18. Heater Solenoid Valve

Figure 14-43. Cabin Temperature Control (TG-20, TG-22, TG-23, TG-25, TG-36, TG-37, TG-39 and TG-43)
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H95A18

H35B12 AIRCRAFT COMPLMNG
-IOFF I-

H32BL8 O NOTE: AFTER APPROXIMATELY I
~’ITH S. 1. 0057-351

..p 1- H58A18
m OPERATION ADD AN 18 GA

1000 HOURS HEATER

-~i’"H61A18
JUMPER WIRE AS SHOWN IH20A18

H32A18 Up
I 0 bC)-- H36A12

1 BLIIWER i 63_ 61 snlowll~
H37A18 ~7\ H40A18----------C)---~ H42C1 H13A18

DN
rI50k12hT I H42A18

AUTO
i I t--H41AlsN BII -L H62A18

H61B182
HEAT

H42B18--
I~5A EIH38A18

3
HEAT

H44A18H38B18 IH42D18N
h- H3 9A18 H49A18NH44Cls------/ I I

MAN

ed---’
10 c ~n

~L H65A18
5A

H42A18H66A18d H44B18 I I’)I I -L
LOw m H64A18h’

H39BI8
COOL

EPa H58B18

HSZk18
^~P Fllj DN

H3 4A18 LY I n I EFFECTnTE:

5 HIGH H99A18 ------O~ NO TC-1 THRU

COOL 1 81 TG-51
a ~---H56A18N H63A18N

H65B18N I
H100B18

6 AUTO H98A18
COOL

H98B18
H67Br8

H61B18
H6?C18 H99A18

NOTE: T
H76A18

1i9 7A1 8N

H98A18

H81A18

t~ml-r

SWITCH SEGMENTS 2Al

ARE NUMBERED FROM IH101A18 H75A18 H61D18

KNOB END H75B1 H80A18

B A
6 F E D C 5 A

IH161C18
i 9 10 2 6 8 7 3 5 H95A18 B A 6 C

El] EIlH81A18

H77B18 m I I I IMOT m A

EFFECTIVE.
H7751

H64A18N TG-52 THRU

TG-62

1. Cabin Temperature Control Circuit Breaker 10. Fuse (Automatic Heat) 19. Heater Resistor

2. Ventilation Blower Circuit Breaker Il. Fuse (Manual Heat) 20. Overtemperature Safety Switch

3. Air Valve Switch 12. Temperature Control Rheostat 21. Heaterlgnitor

4. Diode 13. Landing Gear Up Limit Switch 22. Cabin Temperature Control Box

5. Ductstat Heat Control 14. Heater Fuel Pump 23. Cabin Air Temperature Sensor

6. Ventilation Blower Relay 15. Combustion Blower 24. Outside Air Temperature Sensor
56~C--369--79

7. Landing Gear Down Limit Switch 16. Heater Fuel Pump 25. Heater Discharge Temperature Sensor

8. Cabin Temperature Control Mode Select Switch 17. Heater Mode Select Relay (Manual or Automatic) 26. Heater Control Relay

9. Ventilation Blower 18. Heater Solenoid Valve 27. Heater Ignitor Switch

Figure 14-43. Cabin Temperature Control

TG-16, TG-17, TG-18, TG-21, TG-24, TG-28, TG-31 thru TG-35, TG-38, TG-40,
TG-41, TG-42, TG-44 thru TG-62, and Aircraft Complying with S.I. 0033-411)
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0 H35A12
30A

H35B12

E3
H35A12

’OloA~1 ~BLOWER H401418 f H3 6~A 12

H32B15

H37A18
H41A18N

H20A18 OFF -L

O H3:818 O

H39A18
H50A12N

-L
H39B 18

O--]
HE AT

1~1
Ifl

H44A18
5A

H49-IA18N
H1

laJ
3R10W m

r vvvv H61A18 m
H 6 2 i\18 I

BBl~la
V

H6 6A18
UP

m
gBm

H61C18 H61D18 m
H44C 18 --v

H6 3h18N

-i
D~ H65A18

H 64A18N

-L
56TC--369--80 H65B18N

-L

1 Ventilation B lowe r C i re uit B r eake r 1 O. Resistor

2 i-I e at e r C ont rol Circuit Breaker 1 1 Ov e rt e m pe ratu r e Safety Switch
3 Ve nt ilat ion Blowe r Relay 1 2 Heat e r ignitor Swite h

4 Ventilation B lowe r 13 He ate r ignitor
Air Valve Swite h 1 4 Ductstat Heat C ontrol

6 Heat e r Switch 1 5 Landing Gear Up Lim it S wite h

7 Landing Ge a r Down L im it Switch 1 6 He ate r Fuel Pu m p
8 Co m bu st i on B lowe r 17 He at e r Fuel Pu m p
9 He at e r Fuse 1 8 He at e r Fuel Solenoid

Figure 1 4-43 Cabin Tem peratu re Control (TG-63 th r u TG-83)
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o H35A10
30X

H35B10

i;Jn "7
H35r\10

10h~1 H´•10~18r
’O

LO

nBLOWER H36A10

H32B 1~ jC1
Hj.l=\13~´•TI ~--H3’iX18

H20r118
I DN -L
i H39X18

a H37B18 H~OA1ON
I O

I
I, H39B18

0----I
HEXT

P

I
n
5x

HdSX1SN
-I

H13;\18

3n 10W- ~g
H61A20

H62A20

m
H611B20 ia

VP

1
v

H66A13

10~ m

g H61C20
1D20

m

aH83X20i\im I H6jX18

H44C18
1V

-L

H64A20N

~-L H63B 18N

-L

i. Ventilation Blower Circuit Breaker r0. Resistor

2. Heater Control Circuit Breaker 11. Overtemperature Saiety Switch
3. Ventilation Blower Relay 12. Heater ignitor Switch

;i´• Ventilation Blower 13. HeaterSanitor
3. Air Valve Switch 14. Ductstat Heat Control
6. Heater Switch 15. Landing Gear Up Limit Switch
7. Landing Gear Down Limit Switch 16. Heater Fuel Pump
8. Combustion Blower 17. Heater Fuel Pump
9. Heater Fuse 18. Heater Fuel Solenoid 561C-369.2~

Figure 14-43. Cabin Temperature Control (TG-84 and after)
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1. Cabin Temperature Control Circuit Breaker

2. Ventilation and Condenser Blower Circuit Breaker

3. Evaporator Blower Circuit Breaker

4. Ai, Valve Switch

5. Cabin Temperature Control iMode Select Switch

6. Landing Gear Down Limit Switch

7. Ventilation Blower Relay
8. Ventilation Blower

9. Evaoorator Blower

10. Condenser Blower

II. Diode

12. Evaporator and Condenser Blower Relay
13. ~Tacelle ScooD Relay
1~. ~acelle Scoop Retract Limit Switch

15. Nacelle Scoop Extend Limit Switch

16. Fuse (Automatic Heat Control)
17. Fuse Heat Control)
18. Heater IMode Select Relay (i~anual or Automatic)
19. Heater Resistor

20. Overtemperature Safety Switch

21. HeaterSonitor
92. Heater Solenoid Valve

23. Heater Fuel Pump
24. Combustion Blower

25. Heater Fuel PumD

26. Ductstat Heat Control
27. TemDerature Control Rheostat

28. Heater Air Conditioner Select Relay
29. Heater and Air Conditioner Cycle Relay
30. Hot Gas By Pass Solenoid Valve

31. Cabin Temperature Control Box

32. Cabin Air Temoerature Sensor

33. Outside Air Temperature Sensor

34. Heater Discharge Temperature Sensor

35. Landing Gear Up Limit Switch

36. Nacelle Scoop Actuator

37. RH. Firewall Connector (Accessories)
38. Clutch

39. Landing Gear Safety Switch

40. Nacelle Scoop Actuator Relay
dl. Evaporator Thermoswitch

42. Fuse (Air Conditioner Over Pressure)

43. Air Conditioner Over Pressure Resistor

43. Air Conditioner Over Pressure Switch

45. Heater ignitor Point Selector Switch

56TC--369--81

Figure 14-44. Cabin Temperature Control (Air Conditioner) (TG-74 thru TG-83)
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NOTE: SWITCH SEGMENTS

H75B18

ARE NUMBERED FROM 567C-369-11

KNOB END

H77B18

H81A18
H95A18

Figure 14-44. Cabin Temperature Control (Air Conditioner) (TG-74 thruTG-83)
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Figure ’14-44. Cabin Temperature Control (Air Conditioner) (TG-84 and after)
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i. Cabin Telnperature C ontrol Ci reuit Breaker

2. Ventilation and Condens er Blowe r Circuit Br eaker

3. Evaporator Blower Circuit Breaker

4. Air Valve Switch

5. Cabin Tempe ratur e Control Mode Sel ec t Swi tch

6. Landing Gear Down Limit Switch

7. Ventilation Blower Relay
8. Ventilation Blower

9. Evaporator Blower

10. Condens er Blower

11. Diode

12. Evaporator and Condens e r Blowe r Relay
13. Nacelle Scoop Relay
14. Nacelle Scoop Retract Limit Switch

15. Nacelle Scoop Extend Limit Switch

16. Fuse (Automatic Heat Control)
17. Fuse (Manual Heat Control)
18. Heater Mode Select Rela y (Manual or automatic)
19. Heater Resistor

20. Overtemperature Safety Switch

21. Heater Ignitor
22. Heater Solenoid Valve

23. Heater Fuel Pump
24. Combustion Blower

25. Heater Fuel Pump
26. Ducts ta t Hea t Control

2 7. Temperature Control Rheos ta t

28. Heater Air Conditioner Select Relay
29. He ater and Air Conditioner Cycle Relay
30. Hot Gas By Pass Solenoid Valve

3 1 Cabin Tempera tur e Control Box

3 2 Cabin Air T e m pe ratur e Senso r

33. Outside Air Temperature Sensor

34. Heater Discharge Temperature Sensor

35. Landing Gear Up Limit Switch

36. Nacelle Scoop Actuator

3 7. R H. Fir ewall Connector (Accessories)
38. Magnetic Clutch

39. Landing Gear Safety Switch

40 Nac e 1 le Sc oop Ac tuato r Relay
41 Evapo rate r The rmoswitc h

42 Fuse (Air Conditione r Over Pres sure)
43. Air Conditioner Over Pressure Res istor

44. Air Conditioner Over Pressure Switch

45. Heater Ignitor Point Selector Switch

Figure 14-44. Cabin Temperatu re Contro I (Air Conditioner) (TG-84 and after)
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OVERHAUL OR REPLACEMENT SCHEDULE

The first overhaul or replacement should be performed not the operator can set his own inspection periods based on

later than the required period. The condition of the item at experience.

the end of the first period can be used as a criterion for

determining subsequent periods applicable to the individual

airplane or fleet operation, providing the operator has an NOTE

approved monitoring system.
The required periods do not constitute a

The time periods for inspection noted in this shop manual guarantee that the item will reach the period

are based on average usage and average environmental without malfunction. as the aforementioned

conditions, factors cannot be controlled by the

manufacturer.

SPECIAL CONDITIONS CAUTIONARY NOTICE
NOTE

Airplanes operated for Air Taxi or other than normal

operation and airplanes operated in humid tropics or cold "On Condition" items are to be overhauled or

and damp climates, etc., may need more frequent replaced when inspection or performance of

inspections for wear, corrosion andlor lack of lubrication. In these items reveal a potentially unsafe or

these areas periodic inspections should be performed until unserviceable condition.

82 15´•1



Ray~heon Aircraft
BEECH TURBO-BARON 56TC AND A56TC SHOP MANUAL

Manual Affected: BEECHCRAFT Turbo-Baron Shop Manual (96-590003-58)
Instructions: Insert this page facing page 15-2 (82) of Section 15.

Reason: Revise text under OVERHAUL AND REPLACEMENT SCH EDULE

OVERHAUL AND REPLACEMENT SCHEDULE

ITEM OVERHAUL OR REPLACE

LANDING GEAR

M ain Gear On cond ition (Leaking or collapsed struts that
cannot be corrected by seal replacem ent will
const itute the O n cond ition requ i rement. Any
pitting, corrosion, cracking, distortion or visible wear
noted during the seal replacement will also
constitute the requ i rement for an overhaul.)

Nose Gear On condition (Leaking or collapsed struts that
cannot be corrected by seal replacement wi II
constitute the "On condition" requirement. Any
pitting, corrosion, cracking, distortion or visible wear
noted during the seal replacement will also
constitute the requirement for an overhaul.)

Actuator Assem bly Gray and green colored actuators every 2,000
hours.

White colored actuators every 4,000 hours.

Temporary Revision No. 15-1
Page 1 of 2

Oct 31/97



Raytheon Aircraft
BEECH TURBO-BARON 56TC AND A56TC SHOP MANUAL

THIS FAG E I NTENTIONALLY LEFT BLAN K

Page 2 of 2

Oct 31/37 Temporary Revision No. 15-1



OVERHAUL AND REPLACEMENT SCHEDULE

ITEM OVERHAUL OR REPLACE

LANDING GEAR

~iain gear Every 1000 hours

Nose gear Every 2000 hours

Actuator assembly Every 2000 hours

Retract motor Every 1000 hours

Retract motor brushes Every 500 hours or on condition

Shimmy dampener Every 7,000 hours or 3 years

Wheels and tires On condition

Brake assembly On condition

Brake lining On condition

~iaster cylinder On condition

Shuttle valve assembly On condition

Parking brake valve On condition

All hose On condition

POWER PLANT

I E.Bi.´•
Lycoming Service Bulletin No. 1009WEvery1200 hours. maximum 1600 hours per

Engine controls On condition

Engine vibration isolator mounts On condition

Exhaust system On condition

Starter Inspect at engine overhaul and overhaul or

replace on condition

Generator or Alternator On condition

Oil cooler On condition (replace when contaminated)

Propeller Every 1000 hours, not to exceed 2 years ejr

maximum of 1300 hours or 4 years per
Hartzell Service Letter No. 61D

Propeller controls On condition

Propeller governor Xt engine overhaul but not to exceed 1600hours
Vacuum pumps 1000 hours

NOTE: Please see the
Overhaul or replace every 800 hours.Turbocharger assembiy

TEMPORARY

15´•2
REVISION
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ITEM OVERHAUL OR REPLACE

FLAPS AND FLIGHT CONTROLS

Flight controls On condition

Aileron tab actuator On condition

Elevator tab actuator On condition

Rudder tab actuator On condition

Flap motor and drives Every 2000 hours

Flap motor brushes On condition

Flap gear box Every 2000 hours

Flap actuators Every 2000 hours

Flap flexible shaft Every 2000 hours

FUEL SYSTEM

Fuel cells On condition

Nacelle fuel quantity transmitter On condition

Wing fuel quantity transmitter On condition

Fuel cell drain valve On condition

Fuel system check valves On condition

Fuel selector valve Inspect every 500 hours

Overhaul every 1000 hours

Fuel pump, engine-driven Every 1600 hours

Fuel boost pump Overhaul 800 hours

Hose carrying flammable liquids When condition warrants, at

engine overhaul or 5 years
from date of delivery,
whichever occurs first

All other hoses On condition

Float valve On condition

INSTRUMENTS

Turn and bank indicator On condition

Altimeter Every 24 months per FAA Directive

Directional gyro On condition

Gyro horizon On condition

Suction gage On condition

Engine gage units On condition

Manifold pressure On condition

Airspeed indicator On condition

Rate-of-climb On condition

Fuel pressure gage On condition

Fuel flow gage On condition

Tachometer On condition
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)TEM OVERHAUL OR REPLACE

INSTRUMENTS (CONT~D)

Flap position indicator On condition

Free air temperature indicator On condition

All hose On condition

Central air filter (TG-I through TG-5 i) 500 hours

Gyro instrument air filter (TG-52 and after) 300 hours

Air pump inlet filter (TG-5t and after) On condition

ELECTRICAL SYSTEM

I LandingGear SelectorSwirch Replace 12M) hours

Landing gear dynamic brake relay On condition

Battery master relay On condition

paralleling relay On condition

All other relays On condition

Voltage regulators On condition

Heater vibrator points Every t000 hours of heater operation

Starter Inspect at engine overhaul and overhaul or

replace on condition

Starter relay On condition

Generator or alternator On condition

UTILlTY SYSTEMS

H-14 Autopilot servo air filter Replace every 1000 hours

Cabin heater Pressure test every 500 hours of heater

operation or every 1000 hours of airplane
operation and overhaul every 3000 hours

He$ter ignition vibrator Switch points every 1U00 hours of heater

operation and replace every 2000 hours of

heater operation

Heater igniter and plug On condition

Heater fuel pump On condition

Heater fuel shutoff valve On condition
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ITEM OVERHAUL OR REPLACE

UTILITY SYSTEMS (CONrD)

Combustion blower On condition

Combustion blower brushes 500 hours

Vent blower On condition

Vent blower brushes 300 hours

Condenser blower On condition

Condenser blower brushes 500 hours

Evaporator blower On condition

Evaporator blower brushes 500 hours

Oxygen regulator Every 7000 hours or 48 months

Oxygen cylinder Hydrostatically test every
3 years, replace every 12 years
or LF,3S0 retills

(ICC Regulation)

MISCELLANEOUS

Wing bolts Replace 10 yeats after
the initial inspection
or when condition warrants

(Sze Section i for

inspection criterion)
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INSPECTION GUIDE

NOTE

This inspection procedure meets the intent of FAR 91.217 (b) (4).

The owner or operator is primarily responsible for maintaining the airplane in an airworthy condition, including compliance

with all applicable Airworthiness Directives as specified in Part 39 of the Federal Aviation Regulations. It is further the

responsibility of the owner or operator to ensure that the airplane is inspected in conformity with the requirements of Parts 43

and 91 of the Federal Aviation Regulations. Beech Aircraft Corporation has prepared this inspection guide to assist the owner

or operator in meeting the foregoing responsibilities. This inspection guide is not intended to be all-inclusive, for no such guide

can replace the good judgment of a certified airframe and powerplant mechanic in the performance of his duties. As the one

primarily responsible for the airworthiness of the airplane, the owner or operator should select only qualified personnel to

maintain the airplane.

The time periods for the inspections noted in this schedule are based on normal usage under average environmental conditions.

Airplanes operated in extremely humid tropics, or in exceptionally cold, damp climates, etc., may need mote frequent

inspections for wear, corrosion, lubrication, and/or lack of maintenance. Under these adverse conditions, perform periodic

inspections in compliance with this guide at more frequent intervals until the operator can set his own inspection periods based

on the contingencies of field experience. A 100-hour inspection SIUST be accomplished within each 12-month period for

compliance with the Federal Aviation Regulations. To the extent that the airplane is operated in excess of 100 hours per year,

Beech Aircraft Corporation strongly recommends that the airplane be inspected at 100-hour intervals rather than annually. The

100-hour interval between performance of the procedures specified herein should NEVER be exceeded by more than 10 hours,

and then only if the additional time is required to reach a place where the inspection can be satisfactorily accomplished.

While this guide may be used as an outline, detailed information of the many systems and components in the airplane will be

found in the various sections of the shop manual and the pertinent vendor publications. It is also recommended that reference

be made to the applicable maintenance handbooks, service instructions, service letters, service bulletins, installations

instructions, and vendor’s specifications for torque values, clearances, settings, tolerances, and other requirements. It should

further be verified that all interior and exterior placards are legible and in place during the inspection. In the final analysis, it is

the responsibility of the owner or operator to ensure that the airframe arid powerplant mechanic inspecting the airplane has

access to the previously noted documents as well as to this inspection guide.

NOTE

In addition to the inspections prescribed by this schedule, the altimeter system and all ATC transponders ~IUST be

tested and inspected at 74-month intervals in compliance with the requirements specified in FAR Parts 91.170 and

91.177 under Title 14 of the Code of Federal Regulations.

Inspection forms are available under Part Number 118662B or subsequent revision.
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Correct servicing and inspection will prolong the life of the normal turbine whine) is heard, shut the engine down

aircraft. Careful, regular inspections will not only assure immediately. This may indicate turbocharger bearing failure.

that servicing has been done correctly, but will disclose Other unusual noises may result from improper clearance

minor troubles so they can be corrected before they become between the turbine wheel and turbine housing. If such

malfunctions. The 50 and 100 hour inspections in this section noises are heard, the turbocharger must be removed from

have been provided to aid in inspecting and servicing the the engine and sent to the nearest Approved Overhaul

Turbo-Baron. Station for repair.

m. Check the turbocharger for unusual vibrations

CAUTION while operating the engine under a load. If excessive

vibration is evident, remove the turbocharger and send it to

After the first twenty-five hours of engine the nearest Approved Overhaul Station for repair.
operating time, a new, remanufactured or newly
overhauled engine should be given the j0 hour n. Check oil lines for leaks, particularly at the

inspection including draining and renewing connections, for security of attachment, wear due to rubbing
lubricating oil, and removal of the turbocharger or vibration, dents and cracks.

oil strainer.

o. Check pulley belts for good condition and

tension.

50 HOUR 1NSPECTION

POWER PLANT AIRFRAME

a. Check spark plug elbows and shielding nuts for a. Check fairings, panels and doors for security and

security, damage.

b. Check cylinders for evidence of burned paint, b. Check wings, fuselage and control surfaces for

damage.
c. Check intake and exhaust systems for leaks and

security. c. Check windshield for cleanliness.

d. Check baffles for security, holes, cracks, d. Check battery terminals and vent hoses for

bending, and close fit around cylinders. security and obstructions.

e. Check controls for sufficient travel, freedom of e. Check airframe skin for damage.
movement, security and adequate lubrication.

f. Trim tabs faired with control surfaces with flight
f. Inspect and service the engine induction air filter, and trim tab controls in neutral.

g. Drain and clean fuel inlet strainer. g. Check all doors and inspection openings for

security.
h. Remove and clean fuel injector fuel strainer.

h. Check static air buttons for obstructions.

NOTE i. Check pitot tube for obstructions.

Steps "g" and "h" are most essential to insure j. Check heat and air vent for obstructions.

proper operation of the fuel injection system.
Failure to comply may cause irrepairable
damage to the system. LANDING GEAR

a. Check shock struts and tires for cleanliness and

i. Remove and clean suction and pressure oil proper inflation.
strainers.

b. Check landing gear safety switch for security and

j. Remove and replace element in full flow oil filter. damage.

k. Inspect mounting and connections of c. Check wheel well plumbing, doors, and electrical
turbocharger for security, lubricant leakage, or air leakage, wiring for security and damage.

i. Operate the engine under a load, and listen for d. Check uplock roller bearing for sufficient
unusual turbocharger noise. If a shrill whine lover and above lubrication.
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CABIN system. Turn the deicer switch ON and station an assistant
in the cockpit to observe the system ammeter. Flex all

a. Flight control surfaces (including trim tabs), accessible wiring, particularly the lead straps, leads from the
Freedom and correct response to the movement of the slip ring and the firewall electrical connectors and their
controls, wiring. Any movement of the ammeter, other than the

cycling flicker that occurs at 30 second intervals, indicates a
b. Readings of fuel quantity gages correspond to short or open circuit that must be located and corrected.

known contents of the tanks.

d. To extend the life of the lead strap between the
c. Fuel selector valves and fuel booster pumps hub clamp and dip, reposition the bend in the strap at a point

operate correctly by assuring that no pressure is indicated at least 1/2 inch from the existing location of the bend.
with pumps ON and valves OFF; and that proper pressure is
indicated when valves are operated with pumps ON. e. Check for damaged springs and worn or damaged

brushes.
d. Cockpit lights, navigation lights, landing lights,

instrument lights all work properly.
100 HOUR INSPECTION

e. Engine controls operate freely and are in good
condition. In addition to the 36 Hour Inspection, a more intesive check

should be made at this time; add the following items:
f. Directional gyro’s caging mechanism works

properly. OPERATIONAL INSPECTION

S´• Pitot heater operates (note temperature rise of

pitot head). a. Engine Controls operate freely.

h. Check static rpm with propeller in high rpm, b. Correct boost pump full pressure setting.
mixture in "FULL RICH" position.

c. Correct oil pressure and temperature setting.
i. Check propeller governor to operate at

predetermined rpm settings. d. Correct fuel pressure reading.

j. All seat belts are properly secured and the buckles e. All lights work properly.
work correctly.

f. Fuel quantity gages read correctly.
k. Check magnetos for normal drop-off.

g. Fuel tank selectors work properly.
i. Check idle speed adjustment.

h. Heat and ventilating system operating correctly.
m. Check mixture adjustment for best power

setting. i. Vacuum system functions properly.

J´• Generator or alternator has sufficient output with
ELECTRIC PROPELLER DEICER all systems ’‘Oru’".

a. Lock the brakes and operate the engines at near k. Propeller governor operates correctly.
take´•off power. Turn the deiczr system ON and observe the
ammeter for at least 2 minutes. if the ammeter needle does i. Magneto "drop-off" within limitations,
not rest within the shaded band, except for a flicker at 30
second intervals when the step switch of the timer cycles, m. Correct rpm setting on "IDLE" control.
refer to the troubleshooting chart for the probable sources of
trouble, n. Cylinder head temperature reads normal.

b. With the engine shut-off. turn the deicer switch o. "IDLE. CUT-OFF" and operating
ON and feel the deicer boots on the propellers for proper smoothly and correctly.
heat sequence. The presence of local hot spots indicates
service damage to the deicer heating elements, which should p. Rotate the ignition switch through the OFF
be repaired before more serious damage develops. position to the extreme limit of its travel, if the engine stops

firing the switch is normal: If’the engine continues to run
c. Remove the spinner dome and open ail access with the switch held in the past OFF position refer to

doors pertaining to the wiring and components of the deicer Bendix Service Bulletin No. j83 dated February, 1976.
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q, Check starter brushes and electrical connections, j. Clean engine induction air filter.

r. Wing flaps and cowl flaps operate correctly. k. Remove and clean spark plugs.

s, Pitot heat functions properly. i. Vacuum regulator functioning properly.

t, Stall warning has correct setting. m. Check engine baffles for security and proper fit.

u. Gyros operate correctly, n. Exhaust and induction system functioning
properly.

v. Power check on all electrical equipment.
o. Check electrical wiring and equipment for

w. Check the Emergency Locator Transmitter for security and damage from rubbing or chafing.
proper operation.

p. Check engine controls for freedom of movement.

NOTE q. Check engine mounts for condition.

Tune radio to 121.5 MHz on VHF or 7,43 MHr r. Check propellers for damage."
on UHF, then turn ELT switch to ON and

monitor for one signal. Turn ELT switch OFF, s. Check for correct air pressure in propeller
then place in ARM position. accumulator.

t. Check for correct air pressure in propeller dome.

x, Emergency Exit Hatch Inspect the emergency
exit hatch seal and latching mechanism for conditon, u. Inspect ail air ducting and connections for leaks.

security of attachment, and proper operation. Make inspection with engine shut down, and with engine
running. Check at manifold connections to turbine inlet and

y. At the airplane’s first 100 hours and every ~00 at engine exhaust manifold gasket.
hours thereafter, place the airplane on jacks and cycle the

landing gear while checking to ascertain that the position
light switches operate in conjunction with the landing gear CAUTION

position. Check condition and operation of complete landing
gear system. Do not operate the turbocharger if leaks exist in

the ducting, or if air cleaner is not filtering
POWER PLANT efficiently. Dust leaking into the turbocharger

can damage the turbocharger and engine.
a. Inspect all electrical wiring for general condition

and proper anchorage. v. Check all flexible air ducts for deiaminarion I(refer to Service Instruction No. 0166-258).
b. Check cylinders for cracked or broken fins.

w. Remove the air inlet duct and check for dirt or

c. Check air entrances and exits for deformation. dust buildup. Remove all such foreign matter, determine and

correct the cause. Uneven deposits on the impeller can

d. Remove breaker cover and check for excessive effect the balance and cause premature bearing failure.

oil in the breaker compartment, if found wipe dry with clean

cloth, x. If unusual turbocharger noises are present, such

as rubbing or binding, remove the turbocharger and send it

e. Check magnetos ~for synchronization. and to the nearest Approved Overhaul Station for repair.
magneto points for condition, clearance and timing.

y. Inspect mounting and connections of
f. Check generator or alternator and air compressor turbocharger for security, lubricant leakage and air leakage.

drive belts for proper tension,

z. Check engine crankcase breather for restrictions

g. Check accessories for leaks, security and signs of to air flow.

damage.
Check the tip of the blade and shank of the balde for

h. Remove and clean oil pressure screens. evidence of lightning strikes, check the area of entering or

leaving the blade for hardness. The inside and outside shank

i. Clean fuel injection control valve screen, area should be checked for evidence of arcing. In all cases of
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Qeechc~ft
BARON 56TC AND ASGTC

SHOP MANUAL

lightning strikes the thrust bearings should be CABIN
replaced, soft blades rejected, and all steel parts
demagnetised. a Check the landing gear gearbox for operation.

b. Check flap motor and drives for security and func-
AIRFRAME tion.

a, Check all skin areas and structure for missing riv- c´• Check the fuel selector valves for proper function.

ets, cracks, dents, and paint damage. d. Check brake system for leaks, pedal adjustment,
b. Check all cables and pulleys for freedom of move- and plumbing wear.

ment. a. Check control column for looseness and proper

c. Check condition and operation of all moveable travel.

controlsurfaces. f. Check instrument plumbing and wiring for leaks,

I d. Check that the drain holes in the left and right Co"dition, and security.

upper wing fittings are open, g. Check windows for visibility, cracks, and distor-

e. Check that static ports are free from obstructions. tio".

f. See Section 3 for wing bolt inspection criterion and h´• Check all seat belts for proper function.

frequency, i. CheckTTinndcctatorfo propercalibration.

1 free play inspections. j´•proper operation.Check the emergency exit door for security andg. Perform aileron tab, rudder tab, and elevator tab

h. Check fuel tanks and vents (Refer to Service k. See Section 3 for Wing Forward Spar Carry- 1Through Structure inspection criterion and frequency.
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LANDING GEAR area under the hub clamp or on the ede~e of the spin-
ner dome. 1Manually operate the propeller from "fuil

a. Correct function of retract system, pitch" to "feathering" while checking that the deicer

lead straps do not come under tension.

b. Check brake lining for wear.

e. Check the slip rings for gouges, roughened sur-

e. Check shock strut fluid level and inflation. face, cracks, burned dr discolored areas, and for

deposits of oil, grease, or dirt. Clean greasy or

d. Check retract rod ends for security, contaminated slip rings ~vith solvent (Item 31, Con-

sumable ~Iaterials Chart). After such a cleaning,
e. Check shimmy dampener. a run-in time of 5 hours of engine operation must be

allowed before the deicer system is turned on.

f. Check safety switches for adjustment and function.

f. Examine the brush mounting brackets and hous-

g. Check emergency extension for oroper function. ings for cracks, deformation, or other indications

of Check for tight connections and that the

k Check up and down lock cable tension. leads are not chafed or binding.

i. Check landing gear doors for proper operation, g. Check to see that each brush rides fully on its

clearance and condition. slip ring over 360 degrees of rotation. If the brush

is not properly aligned, raise or lower the brush

j. Check visual indicator for correct indication, block to the proper position. If the brushes ride

BOTH high and low with respect to the slip rings in

360 degrees of rotation, the slip ring assembly is

GENERAL eccentrically mounted and the starter ring gear must

be replaced.
a. Aircraft clean and serviced.

b Check for proper spacing between the brush block

b. Aircraft lubricated. and slip rings as indicated in Figure 1 1-7. If this dis-

tance is not within the specified limits,~ Loosen the

mounting screws and reposition them in the elongated
ELECTRIC PROPELLER DEICER holes until the block is properly positioned. If neces-

sarp, shims can be added bebveen the thrust bearing
a. Check for radio noise or radio compass inter- plate and ~ounting’oracket until the brush block is

ference by operating the engine at near take-off properly located.

power with the radio gear turned on. ’if, under these

conditions, noise or interference occurs when the i. Estimate the contact angle of the brush block in

deicer switch is ON and disappears when the s~itch relation to the slip rings. If this angle is not appro~i-
is OFF, refer to the troubleshooting chart for the mately 2 degrees, loosen the mounting bolts and re-

probable source of trouble, position the brush block until the proper angle e~dsts

betweenthe blush block and slip rings. It should be

b. Check all clamps, clips, mountings, electrical noted that the spacing established in step h must also

connections, and connectors for tightness and elec- be maintained alter the proper contact angle is estab-

trical soundness. Check also for loose, broken, or Lished.

missing safety nire.

j. With the deicer system operating and a man in

c. Closely check the deicer for wrinkled, lo- the cockpit observing the ammeter, tlisuaily inspect

ose, or torn areas, particularly around the outboard and physically flex the ;viring from the brush blocks

end and at the point where the strap passes under the to each component of the deicer system and to the

hub clamp. Look for abrasion or cuts along the aircraft power supply. Jumps of the ammeter needle

leading edge of the flat or thrust face. If the heater other than the momentary flicker that occurs when

wires are exposed in damaged areas or if the rub- the timer switches at 30-second intervals, indicate

ber is found to be tacky, swollen, or deteriorated loose or broken wiring in the area under examination

las from contact with oil or solvent fluids), replace at the moment. In such instances, continue to flex

the damaged deicer boot, the wirinp in the area that first indicated trouble

while checking the continuity through the individual

d. Check that the hub clamps are tight. Inspect for ~vires of the affected harness until the source of

cracks or other damage. Check to see that the trouble is located. Use the nriring diagram to trace

cushioning material is not missing or damaged in the the circuitry of the deicer system.
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