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ERECTION AND MAINTENANCE INSTRUCTIONS

MODEL F4U-1, FG-1 and F3A-1 AIRPLANES

Continued satisfactory performance of any air-
plane depends in & large measure upon the skill and
thoroughness with which it is serviced. This com-
pilation of erection and maintenance data ls intend-
ed to augment the knowledge and training of the opera-
ting forces with specific and detailed information
about the Model F4U-1, FG-1 and F3A-1 airplanes. In
order to conserve time and effort in the maintenance
and service of these airplanes, operating personnel
are urged to familiarize themselves with the contents
of thilis manual.

The manufacturer solicits comments and crit-
icism of this Erection and Maintenance Manual, and
invites suggestions for its improvement.




TAG

VOUGHT-SIKORSKY AIRCRAFT

REPORT No

Date

Page

INDEX PAGE NO.

FOreword....ceceececccesecssecsssscsccssensonne 11
ITAEE o s ssssssossaess »opdasesmesssesasesses LI
Erection and Mailntenance Book Drawings........ iv
Index of PhotOgTBDNS. s sensavescsersnspssenses VIL
Alphabetloal INdeX..ssssnsscsssosssonsossensse ix
Wing GrouPecccscicsscsssssscocssosssssssnssssss 1

Tail Group...l.....l...l...l......l.l"l'l.... 11

sm‘f&ce Controlsl....'-..l.l.'...l.-..l.l..l'll 15

Hydraulic SydtoM. ccesesconssooosssssessssessss 32
BOGY QIO e ais 66 5 566 5.6 5.6 575 55 58 508 188 BU 9% 956 $10 850 978 54
Power Plant..cc.cceceeccscccstcvacececsconscsns 59
Fixed EqQquipment...cceceeevcescesscsscsscscnscs 91
Baolul Loed. .: s wens as nissseisssvssonssuwsns 90
Close Tolerance BOltS..ccescsssescssssssssscss 110
Bonding..ccecersacescccsccscsseoscrssssnscssees 112
POrfOrMANCO.ccsssesssssscnssssassansssassesses 115
DIRONILONE 5w vis vvvis s nm s 0 onoivgmpavn wowsssesss JLD
Allowable Wrench - Torque VAlU€S..:ecoceessees 119
APPENDIX

Actual Weight and Balance - Report No. 5616
Finlsh Specification - Report No. 5503

Goodyear Wheels and Brake Instructions
Bendix Starter Instructions

9-7-142
s o o




PoRE B0, 3

i

VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5562 |
Date 9-T-42
Pars iv
ERECTION AND MAINTENANCE BOOK DRAWINGS
VS-10001 - General Arrangement
WING GROUP - REFERENCE DRAWINGS
VS-10000 - Wing Erection
VS-10013 - Outer Panel - Covered
VS-10015 - Quter Panel - Skeleton
VsS-10022 - Wing Assembly - Outer Panel
VS-10055 - Leading Edge Assembly - Outer Panel
VS-100T70 - Wing Assembly - Center Section
VS-10072 - Main Beam Assembly - Center Section
VS-10705 - Rib and Installation - Center Section Interbeam Ing
board
VS-16657 - Fuel Tight Procedure - Tank - Outer Panel
TAIIL. GROUP - REFERENCE DRAWINGS
VS-10100 Tall Erectilion
V3-10102 - Elevator Assembly - Skeleton
VS-10103 - Stabilizer Assembly
VS-10104 - Rudder Assembly - Skeleton
VS-10105 - Fin Assembly
VS-10107 - Rudder Assembly - Covered
VsS-10109 Elevator Assembly - Covered
SURFACE CONTROLS - REFERENCE DRAWINGS
VS-10404 - Surface Controls Installation - Fuéelage
VS-10430 - Elevator Control Installation
VS-10475 - Aileron Control Installation
VS-10794 - Outer Panel and Center Section Hinge Gap Door In-
stallation.
VS-10901 - Aileron Controls Installation - Outer Panel
VS-10910 - Rod Installation - Flap Actuating
V8-10953 - Linkage Installation - Alleron Droop
VS-10973 - Control Installation - Alleron Tab
VS-109T74 - Cables Installation - Aileron Tab and Bomb Control
VS-13587 - Mechanism Installation - Flap Gap Closing
VS-14655 - Flap Gap Doors Installation
VS-15412 - Locking Device Assembly - Surface Controls
VS-16027 - Mechanism Installation - Flap Door Operating and
Iatch
VSK-4404 - Aileron Droop - Instructions for Disconnecting




PORM BO. 3

VOUGHT-SIKORSKY AIRCRAFT

HYDRAULIC SYSTEM AND HYDRAULiCALLY ACTUATED PARTS

—————————— e menes

REPORT No.5562 |

Date 9-T7-42
Page V

VS-10205
Vs-10226
VsS-10270
VS-10274
Vs-10275
VsS-102T77
VsS-10420
vs-10822
Vs-10870
Vs-10882
Vs-10912

VsS-11645
VS-11T717
VS-11904
VS-11937
VsS-12290
VsS-12760
vVS=-127TT
Vs-12778
VsS-12850
VsS-12982
VS-1348T
VS-13595
V3-15779
VsS-13853
VsS-14126
VsS-15153
VvsS-15199

Vs-10225

VsS-1022

VsS-1022

VsS-10229
Vs-10248
V5-10250
VS-10600
Vs-11204

Vs-10300
VsS-10301
VsS-10302
VS-10305
VS-10306

- 011 Tank Assembly

REFERENCE DRAWINGS

Oleo Strut Assembly - Tall Wheel

Tail Wheel Installation

Hydraulic System - Fuselage

Oleo Strut Assembly - Landing Gear

Landing Gear Assembly

Brake Installation - Landing Gear

Arresting Gear Installation

Bolt Assembly - Lifting Device

Actuating Struts - Landing Gear

Links Assembly - Landing Gear - Maln Drag

Strut Assembly - Wing Flap Control Hydraulic Oper-
ating

Strut - Accessory Compartment Flap

Wing Folding Mechanism - Hydraulic

Dashpot Assembly - Arresting Gear

Retracting Strut - Arresting Gear

Hydraulic System - Outer Panel

Strut - Wing Hinge Pin Pulling

Strut - Landing Gear Doors Actuating - Inboard
Strut - Landing Gear Doors Actuesting - Outboard
Tall Wheel - Door Operating Mechanlsm

Bottle Installation - Emergency Release

Hinge Pin Locking Installation

Doors Installation - Center Sectlon - Landlng Gean
Strut - Wing Folding

Strut - Tail Wheel Actuating

Hydraulic System Installation - Center Section
Strut - 0il Cooler Flap

Schematic Diagram - Hydraulic System

BODY GROUP - REFERENCE DRAWINGS

Unit Assembly - Front Sectlon Fuselage and Center
Sectilon

Front Section - Fuselage

Mid Section - Fuselage

Aft Section - Fuselar®

Cockpit Cabin Installation - Sliding Sectilon
Fuselage Assembly

Inboard Profile - Fuselage

Windshield Assembly

POWER PLANT GROUP - REFERENCE DRAWINGS

Power Plant Installation
Engine Controls Installation
Engine Accessories Installation
Starting System Installation




VOUGHT-SIKORSKY AIRCRAFT

VsS-10307
VS-10315
VvsS-10325
VS-10326
VS8-10350
Vs-10601
VS-10620
Vs-10645
VS-10650
VS-10655
VS-10950
VS-11360
VS-12343
Vs-13380
Vs-13382
VSK-4025

Vs-10408
VsS-10425
Vs-10426
VsS-10427

Vs-10428
VS-10460

vs—lougo
VS-10481
V8-13976
VS-14567
Vs-14599

VS-10435 -

VS-10518
V8-10520
Vs-10525
VS-10540
VS-10542
V3-10575
Vvs-12528
VS-125T74

REPORT No..5562 |

Date 9-T-42
Page vi

Lubricating System Installatlon
Exhaust Collector Installation

Fuel System Installation

Main Fuel Tank Installation

Power Plant - Removable Sectilon

Side Panel Assembly - Engine Sectlon
Cowl Assembly - Nose - Engine Section
Cowling Installation - Engine Sectilon
Engine Section Group

Flaps Installation - Engine Cowl
Lubricating Diagram

Fuel System Installation - Quter Panel
Engine Control Unit

Diagram - Fuel System

Vapor Dilution System

Handling Saddle - Self Sealing Fuel Tank and
Mareng Cell

FIXED EQUIPMENT GROUP - REFERENCE DRAWINGS

Pilot's Seat Installation

Electrical System Installatlon

Wiring Diagram - Electrical System

Electrical Installation - Fuselage and Center
Section

Electrical Installation - Outer Panel

Diagram - Towing, Tie-Down, Tricing, Hoisting,
Supporting

Instrument Installation

Catapult Arrangement

Heating System Installation

Alrspeed Tubing Installation - Outer Panel
Alrspeed Tubing Installation - Center Sectilon

USEFUL LOAD GROUP - REFERENCE DRAWINGS

Sighting Installation - Gun Bore

Gun Installation - Outer Panel

Gun Installation - Fixed

Radio Installation

Bomb Installation

Bomb Rack Installation - Outer Panel
Gun Camera Installation

Heater - Fixed Gun Installation
Heater Installatioh - Gun Compartment




PORN WO, 3

VOUGHT-SIKORSKY AIRCRAFT

V3-56T70
Vs-6115

Vs-5187
VsS-5192
VsS-5314
VS-5315
VS-5316
VS=-5317
Ve-5644
VsS-6369
Vs-53T0
VS-£371
V3=6372

VS-4699
VS-5193

VsS-56T79
V3-5680
VsS-5681
Vs-5683
Vs-5782

Vs-4936
Vs-5180
VS-5247
Vs-5281
Vs-5438
V3-5766
Vs-5781
V8-5785

VS-4690
VS-4717
VS-4718
VS-4733
VS=-4735
V3S-=4806

Vs-480
VS-483

REPORT No._ 5562 |

Date 9-7-42
Page vii

INDEX OF PHOTOGRAPHS

FOLLOWING PAGE

Center Section Outboard Flap Gap Doors 10
Wing Hinge, Right Hand - Detall 10
Cockpit - Forward Lower 53
Tail Wheel and Arresting Gear Assembly 5o
Landing Gear Installation - Left Hand Inboard 53
Landing Gear Installation -Left Hand Outboard 53
Landing Gear Installation -Left Hand Rear B3
Landing Gear Retracting Mechanism 55
Landing Gear - Jacking Arrangemer* 53
Landing Gear - Retracted - Right Hand 53
Landing Gear - Extended - Right Hand 5>
Landing Gear - Partly Extended -~ Right Hand 55
Landing Gear - Partly Extended-Right Hand 53

Fuselage Assembly - Forward and Mid Section 58
Mid and Forward Section with Center Section

Installed 58
Cockpit Installation - Left Hand - Front 58
Cockpit Installation - Left Hand - Side 58
Cockpit Installation - Right Hand - Front 58
Cockpit Installation - Right Hand - Side 58
Cockpit Leveling Lugs 58
Power Plant - Three-fourths Rear - Right Hand 90
Propeller Governor 90
Main Beam - Front Face - Left Hand 90
Power Plant Installation - Right Hand 90
Throttle and Mlixture Control Linkage 90
Power Plant - Rear View 90
Hoist Sling Extended 90
Mechanic's Work Platform 90
Armor Plate - Station 186 97
Electrical Junction Box (VS-11402) 97
Armament Box Cover (VS-11461) 97
Pilot's Junction Box o7
Pllot's Junction Box 97
Generator Control and Englne Section Box

Installation (VS-11405) 97
Generator Control and Engine Section Box = i

Electric Junction Box (VS-11403) 97




VS-5204
VsS=5205
VsS-5559
Vs-5860

VS-5399
Vs-5404

VS-5405

VOUGHT-SIKORSKY AIRCRAFT

REPORT No._2562 |
Date g-T7=42

Page viii

INDEX OF PHOTOGRAPHS

FOLLOWING PAGE

Box Assembly EVS-15454; 97
Box Assembly (VS-11415 a7
Generator Control and Engine Section Box

Assembly g7
Tricing Sling Extended ' 97
Outer Panel Skeleton -~ Left Hand Inboard 109
Outer Panel Skeleton - Left Hand Bottom

Surface 109

Outer Panel Skeleton - Right Hand top 109




FORM ®O. 3 VOUGHT-SIKORSKY AIRCRAFT

REPORT No._ 5562 |

Date 9-7-42
Page ix

ALPHABETICAL INDEX

(A) PAGE NO.

Accessory Compartment Flap Indicator...... 85
Accessory Compartment Panels, Engine...... 89

Accumulator, propeller GOVErnOr........... 606

Aileron: IIIIII ® @ 8 © 5 & 5 0 0 & O 80 PO RS B B0 80 S0 0 e e 16
Controls, Inspection Ofcscscsrsasswres Lb
Droop IIIIII @ ® & & & 0 8 2 9 0 0 0 000 ® 0 ° 0 s 000 0 18
Installation IIIII @ ® 0. 8 0 8 0 5 0 S P 0 B0 e e s L

Rigzing..... e e
Rigging, Checking..cccececevececcsae ik o e
DT HRY o oe s wiv o v 48 8 ian e bk a6 | B
Trim Tab Controls, Iaspection of...... 25
Ppim Tab OperatioN...cceceovevossassss 2
Pty Pab BLEgtOR. . voesseisinonssnnsses . OF
Trim Tab Rigging, Checking.....ecee0ee 25
Trim Teb Service NoteS....eecececessss 28

Air Intake Box, Cafburetor................ 8€
AUFEPOB TUBEE <.: 5 & .6 o w0 wia 518 50 wra sl & ¥ 0 4 9 o WOHIE
Alternste AIr CONLTOY..cecsnocosossesnsnss 0D
Aunition BOXeBssssssssvivssossssssnnswen LOD
HPHBMONE ;s 2.6 06 ss sanssssassmansssnsnssnsnes 29
Armor, Installation and Removal........... 93
Arpastitg GoBEY, viam se ve v savns s s e nr s pesy 2D

is88semblyYeecccesssccccoss e mawaEsEEs DY

TRSEETVEEEON: ws ok 5o wid s ss sw swses s smews 10

Oper&tion-----oo-----.---.-.o--n---.-o 39
Removaloccanliolco.'.n.-.t.oooonol.-lt 50




VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5562 |

Date 9-T-42
Page X

ALPHABETIC INDEX

(B) PAGE NNO.

Blast Tubes, GUN......-.. o we e e s e 0D
Body Group Reference DrawingS......cee.. 54
Bolts, Close Tolerance, I1ist of..c.¢ee0» 110
Bomd Tnst8lTation: « seese s o o vie ois a9 psB 10T
73T G o T A S SR SR SR R B g - PR S-SRl ) .
Bonding Diagram.....e >.eceeeeecooeceees 114
DOPesTEhbInge s viv v s o ¢ 515 08 5 8 we 5% we s ww e ADD

Converging Fire........ TP TR PRSPPI I
Parallel Fire...I.I..........l.'.... 105

Brake’ Dive. ® @ & & 0 & & >0 4 0 0 0 ® & & 2 0 00 00 o 9 0 0 s 42
Brekes:
Adjustment..' ® ¢ 8 Y & & 8 % 0 O 0 & S e P O S O S e s 39
Draining SYS tem- ® 9 9 O 9 9 0 PO OO0 880 37
Filling Syst}em' ® 8 & 0 0 P8 9 WO P00 e PN e 38

Installation..ece .. SR B R R 5T
Pedal Adjustmentll.'.....l..l....... 38

(c)

C&mera, GmQOOI.‘..!QIICUU IIIIII @ 0 0 8 0 0 00 J-OJ+

ws wis wi wim o wom By e S

Carburetor Air Intake BOX.eeeeeeosoceose 86

Carburetor...cececsccsee

Carburetor, Induction System............ 86

catapulting....l.ll‘..OIO.l.l..l'c..'..- 96




FORN WO. 3

VOUGHT-SIKORSKY AIRCRAFT

REPORT No.__5562_

Date 9-T-42
Page xi
ALPHABETICAL INDEX
(c) PAGE NO.
Center Section: (Continued)
Accessll...lIl...li........'-l...lll.. 9

Flaps Installation...

. T

Close Tolerance Bolt8..c-sssesesssossssssss 110

Cockpit:

Ca-bin.-.--.-.--;-.o-.o
S1iding Sectlionecessss

® @ 9 9" 200000 s 0O

* 9 @ 0 00 0 8 s 008 a0

o 87
. 57

S1liding Section Emergency Release..... Bl

Ventllator.iccasesnea

Controls:

e @ e o 8 400800 008000

Aileron, Inspection of..c.c.vcececese

Alternate Alr.........

L I SRR I T A B B B B A

. 97

« AT
. 165

Elevator, Inspection of...ccceceecccacn 21
Landing Gear, Adjustment of..ce.ceeeee 45

01l Cooler DoOOrcecesees
Power Plant...sssccese
Primary Surface....s..
Propeller Governor....

® o 9 o 8 0 0 0 0 0 00 00

e e 0 8 8 80 e ® o 0 s 08

® & o o 0 s 8 800880 002

e e @ 00 ° 880 0 000 o e a

. 85

. 63

Rudder, Inspection of..ceecceecesccncs 22

Secondary Surface.....
Supercharger....ce-+.

® 0 0 o0 08 08 000

R N B I I B B A

. 23
« B9

Surface, Lockling Device...cccecececece 23

Throttle and Mixture...

e e s ¢ 080 %8 0000

. Ok

Trim Tab, Aileron, Inspection of...... 25
Trim Tab, Elevator, Inspection of..... 2
Trim Tab, Rudder, Inspection of....... 2

cooler’ 011-.!..'..'....’......‘....-..... 85

Cooler, 0il, Door COntrol....sececeeesecess 85

Cooler, 0il, Door Indic&8tOr.....c.eeeeeees 85

Cowl.Flaps, Engine....c...

Cowl Panels, Engine.......

® & & 0 ® ° 9 8 9 8 s o9 0o

® 9 0 0 0 O 0 ° 008 0 00

. 90

Cowl’ Noselﬂioll..lll'll‘.‘.....'.....l.ﬂ. 88

Cowling, Engine.scccececesee

e ® & ® 8 5 0 00 0 00

ox BT




VOUGHT-SIKORSKY AIRCRAFT

ALPHABETTCAL INDEX
(D)

DimenslionS...cececeecocecscccoscscscssnssanse
Disconnect, Outer Panel Fla&D.....ccee00c00s
Dive Brake...csecocscscocscecssosscosssccce
Doors:

Flap Gap Closing.sessscscecsscccesoseee
Flap Gap Closing, Installatlon........
I_anding Gear-.‘..l..'I.‘..-....Iiliﬂl.
011 Cooler, Control...eccocecoccccscses
01l Cooler Indlcator...e.ccocececescces
Tall Wheel....cocoeocecoceosssccnsscncne
Wing Folding G&8Peccescsccososscsccssnne
Wing Folding Gap, Installation........

Drawings, TASE OF 500 i oii 99 by gip o 000 bdite - LV

DrOOp, Aileron......-...-...-.-.......-..-

(E)

Electrical SysStem...ccececocerccoccsccscns
Elevator:

Controls, Inspection of....cceeeccoceee
InstallatioNececcecocscescoscocscosccs
Riggingl.o-o..!l.I.l.D.llll'.I.O.l...l
Rigging, Checkinge.c.eccecceecscososccs
Trj_m Tabs..l..ol.O....Il..ll‘.li.ll...
Trim Tabs, Control, Inspection of.....
Trim Tabs, Operatlon..ccceccocecccccne
Trim Tabs, Rigging....eoccceecccacsces
Trim Tabs, Rigging, Checking......cc..
Trim Tabs, Service NoteS....ceccoecsce

Emergency Lending Gear Extenslion..........

REPORT No.__5562 |

Date 9-T7=-42
Page xii
PAGE NO.

116
101
42

30
6
46
85
85
. 48
o1 4
7

18

95

23
Tl
20
20
26

27
26

a7
28

36




VOUGHT-SIKORSKY AIRCRAFT

ALPHABETICAL INDEX
(E)

Engine: (Continued)

Accessory Compartment Panels.........
COWl FlBDSesesocscssosossscsascsnsssne
CoWwlingeeeesecaserososccsccsoscssnnsce
CoWl PanelsS...ccecesssscsscsosnssssense
InstrumentS...cececceoccooscococnosccosce
175} b  § VORI T
Mount Fitting Faillure owing to Sudden

StOPPaAREC.cvvevsssssssenonscen ceseses
Nose COWl..vievvacoscossssssssscnsene
Operating InstructionsS....cececececes
Sling, Use Of..ccecececescscrasnscccs

Exhaust System.......occcveeecacscccnccns

Exhaust System, Inspectlion and Repelr....

(F)

F&bric Attachﬂlent..u...l...l.....lI'Oll..
Fabric Dopingolll..l...ll.. ...... ® 0 ® 0 0 9 00
Fin, Install&tion....----—--o----o---ooo-
Firewall....l.l.l..'lll...o.....l...l‘l.-
Fixed Eguipment Reference Drawings.......
Flaps:
Center Section, Installation........ .
Cowl, Engin€..cceeceececscocscsssssnsce
Disconnect, Outer Panel.....ceecveees
Gap Closing DOOYS...esecececscsnscocs
Gap Closing Doors, Installatlon
mnding..llll'.l.ll."llll...........
Operation.....lll.gl-ll".l.‘.tﬂl.."‘
Outer Panelocu-.c-ool..lul.‘i!...ncc.

Flight Instrments...o---.0.....-...00..-

REPORT NO
Date

PAGE_NO.

89
90
87
90

63
88

60
62

87

135
90
91

i

88
101
30
6,7
29,39
29

5

92

5562

9-7-k2




FORN RO, 3 VOUGHT-SIKORSKY AIRCRAFT

REPORT No.__5562 }

Date 9-T-42
Page xiv
ALPHABETICAL INDEX
(F) PAGE NO.
PLOCHLTIE ¢ 506 556 519 08 858 ¥0 9700, 5.5 Siw1 6.16: 8 88 918 5% w0y wio wiu 58
Fuej. Ilines.oll llllll @ 0 8 0 & 8 0 0 0 0 6 05 B0 F O E R E P E P 81

Fuel Measuring Gag€..s.ceeescovasonc-assooss T2
Fuel Pressure System, Main TanK...e.ocoveve T9
Foel Pufip, Zuxili8PYiessssnannsosasssosvnne 81
Fuel Pump, Engine DriveN..e.esecescvecscccs 81
Fuel Selector ValVe.s.e:veessesoscaecsisse . 81
FREL STt e s e oo b o o6 0095 ais 69 858 18 276 518 €9 2oy 3 68
Fuel Tank, Integral, Notes ONR.cescesscesscs 10
Fuel Tank, Main.............:. ..... e B i 70
Fuel Tank, Main, Repalr Procedure.......... T4
Fuel Tank, Outer PANEl....essosassceccscons 80
Fuel Tank Vapor Dilution System...... RSPy 70
FUSELBLO s sasvewsnsas oaiiess S B 98 T 8 e e e 55

Attachment of Front and Mid Sectlons... 55

Removal of APt SectioN.sessscssrtanssas 55
Repairs..'..-..C....ll..'....‘........l 58

Generator..--.-.---- ----- 8 0 2 06 09 00 0 900068 95
GOVernor, PropPellel....ceeeesesscesseessses 03

Governor, Propeller, . Accumulator....ceseeee 66




FORN RO. 3 VOUGHT-SIKORSKY AIRCRAFT

r REPORT No.__5562

Date 9'7-42
Page XV

ALPHABETICAL INDEX

(G) PAGE NO,

Guns: (Continued)

Ammnition DOXO8 . 5o suanissansovevssss L1029
BIagt TUbLSH. e ves sesessnsevavsvesssns  A0D
Boresiphting.cicosinssisinsecisvsnssiss 40D
Boresighting, Converging Fire........ 106
Boresighting, Parallel Fire.....eee.. 105
Camera-.I.lIl. ® * 8 &0 0 00 BB e P e P e 0 8 104
Directlional AdJustment..... ..... SO 112
Faed CRULES .. «s o0 00 60 50 00w pnod s van  LOL
Heaters....l‘.l.l..’.lli.......l‘.'.. 102
Hydraulic Chargers..cssssecsscssssses 101
ThetelIntIon. s s nsidiasain o madinedei 99
1Ak Ejection ChultesS...ssevescsvanenss 1OL
DBMOVE L« 66005 55 o0 5o ovs'ae ssvnvsnwdsseve L0k
Sight, Auxilleary Opoliceesewssessvsces LOS
Sight, Illuminsbted...esvsesesvsnsnen 108
Priggey CORLYOla. civinansnvsvsnnasnis LU

(H)

HeaterS, Gun...-.......-........--..o.o.. 102
Heating SYSth.-..-.---.--........-..-..- 96
HOiBting..................-......-.-.--.. 95
HbVler, W&rning...-....-...-....o........ 95
HydP&UIiC System,;.--..........-..-.-..-- 34
Draining..................--......... 40
Filling-.-.-..---- "0 e e e es0e 0 00s 000 uo
General DeSuriptiOD..-....-......---- 34

Hand lep'.l‘...'l'...'-...l...!....C 3“
Reference m‘awings..‘...-..........Cl' 32

§ (1)

Tlluminated Gun Sight.seeeecececoceosceaes 104

3 Indicators:

Accessory Compartment £l8D.....oes... 85




VOUGHT-SIKORSKY AIRCRAFT

roRu WO. 3
fee S ——E e
REPORT No.__5562_
Date 9-T-42
Page xvi
ATLPHABETICAL INDEX
(1) PAGE NO.,
Indicators (Continued):
Iﬂnding Gear.-...lO..l....’........ 42
Oil Cooler Door......'..'..‘....l.- 85
Tailwheel"".......l...l'.O...-.. 47
Induction System, Carburetor....cccce.. 86
& Instruments:
E‘ﬂgine........ ----- @ ® 8 00 000880008088 90
Flighta-o-oc..onocoalool.cll'.OUO-- 92
Intake Box, Carburetor Alr.....cceccee. 8¢
()
Jacking.l‘ ..... ® 0 9 2 9 0 O " P O P OO O QO OB S 8P 96
(L)
Iﬂvnding Ge&l‘, Mainooo-o-c-UOO-.-000000135,41
Ad Juatment Of .. . swsnans oe vsi s o s Ly
Control, Adjustment Of....cceceeeees U5
Disassembly.‘........’......-.-.'.. 42
Doors InstallatioN....eeeceeceeesss 4E
Emergency ExtensioN.....eccceceeees 36
Howler Micro SwitCh.......ececesees 42
. TATEINE DOVICB . s e e svowenseisnsissin Ly
Oleo Strut.‘.'.......l.l.'ll.l.'.‘. 45
0leo Strut Disassembly...eccceseees 46
Posltlon InALcator. ciesssnassvenss 4
Locking Surface ControlsS..cceececccecss 23
Lubricating Systel.....oeeoseecorss IR - -
Lubrication System Diagram....e.ceceeee O3




VOUGHT-SIKORBKY AIRCRAFT
e RS SS waeSls=

g

011 CoOleP8.s:ssveninssnnesnsosnnsvesnrnsn B5
01l Piping and Drain Valve........ecee... 85
QL PONIs o wa e s 5 5 955 506 50 0 005 50 90k 5.6 ai o 4 wains | Ol
01l Tank Installatlion....ceeceeeceeccceess  Sb
Oleo Struts:

Main Landing GeAr..ccececececccococees 45

Main Lending Gear, Disassembly of.... 46

Tall Wheel Landing Ge&8T...e-ecccocece he
Open Bilght, AuXxIIIBIV: cveisesinensionins 2OU
Outer Panel Flap Disconnect.....ececeeeee 101
Outer Panel Flaps, InstallatioN....cececee 5
Outer Panel Fuel T8DKB.seesssssssscnisess 80

REPORT No._5562 |
Date 9-T=42
Page xvil
ALPHABETICAIL INDEX
(M) PAGE NO.
min Fuel Tank...l.'.I...‘.............‘. 70
Measuring Gage, Fuel TanK..eceococeccce-s T2
Mixture Controls, Throttle and........... 6%
Mount, Engine.....-.-.................... 63
Mount Fitting, Engine, Failure Owing to
SUddBD stopp&geol.loao-o-oo.o-ooeoooo-oo 63
(N)
Navigating m‘lipment........'............ 108
(0)
011 Cooler Door Control..ssssescassssssas OB
011 Cooler Door Indicator....c..ececeeeee 85




VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5562 |

Date 9-T-42
Page xviil
ALPHABETICAL INDEX
(0) PAGE NO.

Outer Panel Fuel Tanks, Notes OD.ccsccoscse 10

Oxygen Eq_uipnent.................-.-.....-. 108

(P)
Pedals, Brake, Adjustment of.ccececocococcs 21
Pedals, Rudder, Adjustment of..ccccocecccce 21
Performance Dat8..cccceecesssocossssccccsces 115
Pilot!'s Seat, Removal Of.c.ccccececocccsces 93
Prping, D¥Va. . ssvinsis e dnasasios s sessess OB
Power Plant COntrolsS....e.seecesssccscesces 63
Power Plant Reference DrawingsS.....ccccecee 59
Powmr Plant Bemoval..: s s« wsae s es s sisswomes 0L
Primary Surface CONtrolS..cceeecesscesccsss 16
PIUIEELRIN, 2. oo wawi no o sie Tt S won wdl orm WRLIG 5 60
PropRLEEy GovaPtiot . s sy v s 5is 66 s % sewe sosn  OD
Propeller Governor ACCUMUl&tOTr....ececseses OO
Pump, AUX1118TY FUEl.eeoesessorscososssssss Ol

Pump, Engine Driven Fuel...c.ccceocecescccss 81

(R)
Radio Tnstallation. . esm veeseesnsvsnsnanese 1008
Rigging:
REL OB g gux ara sis 7o oes o5 66 GBS HS SR wa ne ~ ED

Ailleron, Checking..cccoocecococscscsccs 17
Elevator.l.'l..'.ll.00.......'.0.-.... 20




roum B0, 3

VOUGHT-SIKORSKY AIRCRAFT

ALPHABETICAL INDEX
(R)

Rigging: (Continued)

Elevator Checking..ccecesccocococsses
Rudderlltl..ll.l..ltl..-‘.ll...l.....
Rudder, Checltifif, ..sseaeensosss vosn v
Tab, Aileron Trim‘._!.ll....llliiiioiﬂ.
Tab, Alleron Trim, Checking..eeceeeces
Tab; Elevator TriM.. s is e ias v sses
Tab, Elevator Trim, Checking.........
Tab, Buddey Trim:..cceeeco0ees00e0 s
Teb, Rudder Trim, ChecKing.scecessses

Taillotnoo-..a..oo.-..oo.--o-.n...-u.

wing.....lII.I.O..O......I..‘.....‘..

Rudder:

Controls, Inspection of.ceecccvcecocs
InstallatiCHCOl....i.‘..-.ldl...l.lll
Pedals, Adjustiment OF. cevesesss essens
RIBELOM. o060 o6 wm ol o0 5 bvd o 5.6 6 @8 6 e 408
Rigging, CheckIng...:osiicssinenioeose
TrimTab..l..l...‘.l........'.“.l..'
Trim Tab Controls, Inspection of.....
Trim Tab RIZEIODE. . ou v sie s vonesvenass
Trim Tab Rigging, Checking of........
Trim Tab Service NOteZ.. seew s oiensas

(8)
Seat, Pilot's, Removal Of...cccococscocss
Secondary Surface ControlsS.cceccccesoscesse

Service Notes:

Tail.'."...l.."...0‘............‘.'

TrimTabs‘..lll.l......‘....'..‘.....

0 T
Sight, Auxiliary Open GUD.ccsssecoessssse
Slght, ILLOMIBELeE GUl.. o w0 e on e om e wywa
3ling, Englne; Use of.ccsescnosvessnonsos
Stabilizer Installation..c.cecoeeecscecses

REPORT No.__5562

Date 9-T-42
Page xix

PAGE NO,

93
23

14
28
8
104
104
62

12




VOUGHT-SIKORSKY AIRCRAFT

ALPHABETICAL INDEX

(8)

Starting System..cscececccccacone
SEODR o 2 516 500 sis s Buandd Wb 3 5% 58 caeesa
Supercharger Control....e.ccecees
SUPDOrLINg.c s vvvsnsosasnnsosene
Surface Controls:

Primary...----ll.......‘..l.
Primary, Locking...ceesoccose
Reference DrawingsS...cceceee
Secondary.cecssscevsncscacee

(T)

Tab, Alleron Trim..ccccecscscses

Contrel, Inspection of......
Operatlion..eacceescccces oo
Riggingol---v..I.DCOOOOOOOOO
Rigging, Checking...eco0a0s4
Service NoteS.cereevcossscssns

Tab, Ruddey Trims. e« se seewsw eise

Controls, Inspection of.....
Blpringe, o 4o« wn ss oo s o0 e gov o'e
Rigging, Checking....e-c..s
Service NotesS..scecevcecacsee

Tabs, Elevator Trimi...ceecsee0e

Control, Inspection of......
Operation..cceevecevecaceces
Rigging.ceesnssssnnaserseses
Rigging, Checking of........
Service NoteS.cesssosnescsss

e ® 000 00 0 0 00

® o 0 0 000 00

® e o 0 0 0 00 0 00

* 9 000 00 0 0 00

o 00 2 0 00 0 000

® 9 o 90 ® 90000

T e e 00 C 8 00 80

e ® @ 9 00 000 0o

® o 9° 00 8 0 0 0 00

® ® 9 o 80 0 00 0

e 0 0 O 000 0B 00

e 8 09 0 0 0 00 00

® ® 9 08 s 00 008 80

- ® e 00 0 08 -0 o0

o e % 0000 0 000

® o e 0o 0 0 0 00 00

® 0 0 0 0 00 88 00

® e o 000 80 000

e 8 o 0 0 0 0 0 0 0

REPORT No.__5562 |

Date 9-T-42
Page XX

PAGE NO.

67
58
65
95

16
23
15
23

ol
25
ol

25
28

27

28
28

28
26

27
26
26
27
28




VOUGHT-SIKORSKY AIRCRAFT

F REPORT No 6
Date 9-T=4

Page xx1
ALPHABETIC INDEX

(T) PAGE NO.
Tailziil.ltll............l..ll...‘.IOII.CO. 12

Erecting-?rocedure..................... 12
Group Reference DravwingS.cccccececosces L
RAGEANE s o0 v 950 05 oo we wa wis w10 $ud w5 0k Siwsim o Sk
FOPVIce NOLOB.ssssssonasnsrneresssesans L&

Tail Cone..-.l...0....".!ll.....‘l..".-‘. 58
T&il Wheelcon.u-oo-o-o-p--.tnuo.ct-oo-ncc-.39,47

D Sa8SeIDL Y. os sn s0 o0 e vis o068 6 4 070 $ibad0n 50
e AU el REe-E R RO, N S 48
TOStElIaEiON. « oo as 55 5in sis §9 826 4w owe wie wie &0 47
TLiockAng hANA16.:.ss e sissanssssessaesssv 48
MACHD OWEAECBR. & 5o w6 5 6 555 576 876 #18 516 /e w8 01 4o
Oleo Strut.."'...‘ll.........l'....... 52
Position TNALCBEOY . veesssssicoinonsisie W7
ROMOUEL .o 00 6050 8 55 50 50 08 00010 pon Bk e S0 B2 48

Tank:

Fuel, Integral, NoteS ONiscsccsscsceses 10
Main FU@l.ecescocrsvscscsassesssncssssse 70
Main Fuel, Measuring Gag€ecssecocoscses Te
Main Fuel, Repair Ofc.cccescocoscscncns 65

Oil.ii.l...CIl......l'.'.-...I.I'i‘l... 8#

0%1, THEtAIIBEION .. i i baenios s swsswms | O
Outer Panel Fuel..-.......'......lll... 80
Outer Panel Fuel, ACCESS..ceccoccccscss 9
Pressure System, Main Fuel....cceeccecee 79
Target, Tow, InstallatloD...cseesacessseses 90
Throttle and Mixture Controls..:ie o sievesas 64
TieDown...l'C'l.lIl.'ll.........'..lll..'. 95

Towing...... ..... R R R R R N I A A A i ) 95

TricingloIooul'ococo-l-ntao..ont.oo.l.'.ii. 96




VOUGHT-SIKORSKY AIRCRAFT

ALPHABETIC INDEX
(v)

Useful Load Group Reference Drawlngs....

(V)

valve, Fuel SeleCtor....lliﬁiti.'.....O.. 81

valve, Oil Drain'lll.l..DOIOOOOOOCOO..l.
YVapor Dilubtlon SYSTom.. e e v6 006056 o0 06

ventilator, CoeKplt::vsiisessaiaiesessas

(W)

Wearning HoWLePisiesniine os ovd os wa o ws smsns
windshieldc-oooclnoooco---.-ccoooo-ooo--
Wing:

Erecting Procedure.: s:s:ississsionssa
PORAINE . oo o 5w d 56 500 & s e Sma0i bk 00w o
Foladlng GaD TOOP. .46 ades am aeb:d oes
Folding Gap Door Installation.......
Group Reference DrawingsS....ececeeee
Heaviness and Lateral Trim.....ccce.
Hipge PIn PULlIng. .. s e eesw e s e
NEDBLIB ¢ uid 5ot 5% 3 0d 506 060508 56 o Aok 200 e 200
Riggingsooo.-ooo-co-oo-.otl-aonoooot
SEPVLICE NOUBE.. oo vosiose <sisrveses
PLD ROWOVOL. oo onsn s s a0 50 570 616 wiw 976 650 8

REPORT No._5562

Date 9-7-42
Page xXxii

PAGE NO.

. B85
e T
« 97

. 95
e« 57

’ b
35,52
¢« 2l
. 7
L] 1
. 8
55,53

\O 0o O\O




FORN HO. 3

i

S g

o/

VS-10000
VsS-10013
V5-10015

VOUGHT-SIKORSKY AIRCRAFT

REPORT No.__5562 |
Date 9-7-42
Page 5 ¢

ERECTION AND MAINTENANCE

WING GROUP

REFERENCE DRAWINGS

Wing Erection
OQuter Panel - Covered

Outer Panel - Skeleton

Aileron Controls Installation - Quter Panel -

Rod Installation - Flap Actuating - "Included

Control Installation - Aileron Tab - "Included

V5-10022 Wing Assembly - Outer Panel

V3-10055 Leading Edge Assembly - Outer Panel

V3-100T70 Wing Assembly - Center Section

VS-10072 Main Beam Assembly - Center Section

VS-16657 Fuel Tight Procedure - Tank - Outer Panel

VS-10475 Aileron Control Installation - "Included
in Surface Controls Section".

VS-10705 Rib Installation - Center Section - Inter-
beam Inboard -

VS=-10794 Outer Panel and Center Section Hinge Gap
Door Installation - "Included in Surface
Controls Section:"

VS=10901
"Included in Surface Controls Section"

VsS-10910
in Surface Controls Section".

VS-10953 Linkage Installation - Alleron Droop -
"Tneluded in Surfece Controls Section"

VsS=-10973
in Surface Controls Section".

VS=-10974 Ccables Installation - Aileron Tab and Bomb
Control - "Included in Surface Controls
Section",

VS-13h8T7 Mechanism Installation - Flap Gap Closing -

- "Included in Surface Controls Section"
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Flap Gap Doors Installation - "Included
in Surface Controls Section".

Mechanism Installation - Flap Door
Operating and latch - "Included in
Surface Control Section".

Strut Assembly - Wing Flap Control Hydraulic
Operating - "Included in Hydraulics Section'.

Wing Folding Mechanism - Hydraulic - "In-
cluded in Hydraulics Section',

Hydraulics System - Outer Panel - "Included
in Hydraulics Section”.

Strut - Wing Hinge Pin Pulling - "Included
in Hydraulics Section",

Hinge Pin Locking Installation - "Included
in Hydraulics Section".

Strut - Wing Folding - "Included in Hy-
draulic Section",

Hydraulic System Installation - Center
Section - "Included in Hydraulics Section".

Landing Gear Assembly - "Included in Hydraulic
Section".

Actuating Struts - Landing Gear - "Included
in Hydraulics Section”. '

Unit Assembly - Front Section Fuselage and
Center Section - "Included in Body Section".

Electrical System Installation - "Included
in Fixed Equipment Section".

Wiring Diagram - Electrical System - "In-
cluded in Fixed Equipment Section',

Electrical Installation - Fuselage and
Center Section - "Included in Fixed Equip-
ment Section".

Electrical Installation - Outer Panel -
Included in Fixed Equipment Section”.

Airspeed Tubing Installation - Outer Panel. -
"Included in Fixed Equipment Section”.
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VS-14599 Airspeed Tubing Installation - Center
Section - "Included in Fixed Equipment
Section".
VS-10435 Sighting Installation - Gun Bore - "In-

cluded in Useful Load Section".

VS-10519 Gun Installation - Outer Panel - "Included
in Useful Load Section".

V3S-10520 Gun Installation - Fixed - "Included in
Useful Load Section'.

VsS-10542 Bomb Rack Installation - Outer Panel - In-
cluded in Useful Load Section".

VS-105T75 Gun Camera Installation - "Included in
Useful Load Section".

VsS-12528 Heater - Fixed Gun Installation - "Included
in Useful Load Section".
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WING GROUP

- GENERAL

The full cantilever monoplane wing consists of
a center section built separately from the fuselage
and then riveted and bolted thereto, and hydraulically
folding, tapered outer panels. The center section
has an inverted gull shape, the landing gear connect-
ing to the lowest point of the gull. The metal
covered center section is essentlally of box beam,
single spar construction, the rear beam being 1lncorp-
orated between the fuselage and the end of the center
section. The outer panels, of single spar construct-
ion, are metal covered from the leading edge of the
wing to the rear face of the beam and fabric covered
from the beam to the trailing edge except on the gun
bay. An integral fuel tank 1s provided in each
outer panel leading edge.

Incorporated in the wing group are NACA slotted
type flaps and droop type allerons for low landing
speeds. Closure plates are provided for the flaps.
Six .50 caliber machine guns, three in each outer
panel, are installed 1n the wings.

The explanation of "Wing Folding" is located
under "Hydraulic System" in this manual.

PROCEDURE FOR ERECTING WINGS

(Reference: VS5-10000)

The center section is bolted, screwed and riveted
to the fuselage as shown on V5-10225. All necessary
attaching parts are called out and means of attachment
are shown on this drawing. Further details concerning
3 center section - fuselage attachment will be given in
7 the final corrected version of this manual. The outer
panels are attached to the center section at three
points, the upper two points forming the hinge &axis
about which the outer panels fold.

} Before installing the outer panels, assemble
them completely as follows:
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;I Raise the outer panel flap and attach at the hinge

points in accordance with Views D-D and E-E and Sectilon View
H-H of drawing VS-10022. Connect the outer panel flap control
rod, V8-10922, to the flap control horn, VS5-10090, using a
CVC-133-4-17 clevis bolt, an AN-320-4% shear nut, two AN-960-
416 washers and an AN-3%380-2C-3 cotter pin. Connect rod assem-
bly VS-10960 of the aileron droop linkage to the flap control
horn with the attaching parts called out in View F-F of VS-
10022 and connect bonding as shown 1n this view. See drawing
VS-10953 and the discussion given under "Surface Controls".

2 With alleron tab, tab control rod and idler intact,
1ift the aileron and bring the hinge polnts into alignment,
making attachment in accordance with View A-A, B-B and C-C
of VS-10022. Connect the aileron push rod, VS-10944, to the
V3-10048 horn and hinge fitting on the aileron. See View B-B
of drawing VS-10022 for means of attachment. Connect the tab,
control push rod to the VS-10977 idler as shown 1n View B-B
of VS-10973. Connect bonding. Further details may be found
under "Surface Controls”.

The wing erection 1s completed by the following pro-
cedure (see photograph VS-6115).

23 With the airplane supported on the main wheels and at
the 1ift tube, 1ift the outer panel (weight = 640 1lbs. approx.)
into position being careful that supporting 1s done against
the beams and in no case agalnst the fabric between the traill-
ing edge ribs. Insert the top main hinge bolt, VS-13796, in
accordance with View A-A of V3-10000.

Note: When attaching the outer panel to the center sectlon,
be sure that the hydraulic wing folding strut is fully com-
pressed and that the connecting rod is completely within the
outer panel, until the connection described below (paragraph 5
step h) is made. Allowing an outer panel to drop to spread
position with the unattached wing folding link extended will
almost certainly result in damage to the outer panel.

2 Insert a hard wood block between the lower beam flange
fittings.

a Insert and attach the VS-13795 auxiliary hinge pin
assembly as shown in View B-B and Section G-G of the reference
drawing.

4y, The lower hinge pin 1s controlled hydraulically 1n
sequence with the wing folding mechanism. The pull handle for
locking the hinge pins is located on the left hand shelf 1n
the pilot's cockpit.




VOUGHT-SIKORSKY AIRCRAFT

I REPORT No._5562 |
Date Q-T=42
Page 6

5. Make the following connections between the
center section and the outer panels:

(a) Electrical connections - Reference
VS-10425 ~ Electrical System
Installation.

(b) Surface control connections - Ref-
erence VS~10475 -~ Surface Controls -
Ai1leron.

(c) Connect the gun charging and wing
folding hydraulic lines at the swivel
joints - Reference VS-14126 - Hy-
draulic System.

(d) Connect airspeed lines - Reference
VS-14599 - Airspeed Tubing Install-
ation.

(#) Connect the bomb control and, on the
left hand side, the aileron tab cont-
rol cables as shown on VS-10974. Since
the clevis shackles are swaged onto
the cables leading from the center
section, partial disassembly of the VS-
16815 clamp and loosening of the support
clips 1s necessary, in order to allow
the cable ends to pass through them.

(f) Connect fuel lines at swivel joint -
Reference VS-11360 - Fuel System
Installation - OQuter Panel,

(g) Connect gun heater piping at swivel
joint - Reference VS-10055 - Leading
Edge Assembly - Outer Panel.

(h) Connect wing folding 1link to support
on center section main beam - Ref-
erence V3-10000 - Wing Erection,

6. Attach the six gap closing doors for the center
section flaps in accordance with VS-14655. (Spin the
hinge pins into place by means of an electric motor or
equivalent, applying oil to the pins as they enter the
hinges). With the gap door actuating shafts mounted on
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and held in place by the shaft bearings, VS-147TT7, (the
bearings are bolted to the rear beam) assemble the door
operating linkage with the attaching parts called out on
VS-14655. Align each door with the contour of the lower
center section skin by means of the adjustable torque
arm in the linkage to each door. Set each door stop
(Reference: Section B-B of VS-14655) to 57° door ele-
vation. Connect the VS-15737 spring-loaded struts to
the gap door actuating shaft. Typical bonding connect-
jon is i1llustrated in Section C-C of VS-1U4655.

7. Using the hinge pins called for on Vv3-10022, con-
nect the outer panel flap gap closing doors. Connect
the linkage between the doors and the actuating shaft
using the attaching bolts, nuts, etc., called out on
drawings VS-10022, V8-16027 and VS-13587. Align the
doors with the contour of the outer panel lower skin
by means of the adjusting arm in the linkage. Connect
the gap door and indicator lock operating mechanism in
accordance with V3-16027. Connect bonding.

8. Before attempting to install the center section
flaps, assemble all parts necessary for a quick inter-
mediate connection. (Reference: View D-D and Detall
7 of VS-10000)., ILift the inboard flap, VS-10069, into
position and attach the inboard end of this flap to
the flap hinge housing on the fuselage, at the same time
making flap indicator connectlons as shown in View C-C
of the reference drawing. Connect the V3-10069 flap at
+he outboard end by means of the VS-14417 bolt. See
Section L-L of the reference drawing. Lift the outboard
center section flap and slide the VS-14068 closing plate
into the slot in the inboard flep. Hinge the flap in
place, assemble the hinge fairing and attach the inter-
connecting link between the two flaps. See View F-F,
Section L-L and Detail Z of drawing VS-10000 for detalls
of these attachments. Connect the center sectlon flap
control push rod to the fitting on the outboard leading
edge of flap VS-10068 using a CVC-133-4-41 clevis bolt,
an AN-320-4 shear nut, two AN-960-D416 washers and an
AN-380-2C-3 cotter pin.

9. Install the wing folding gap door, VS-10794, on
the center section with hinge wire. Spin the hinge
wire into place with an electric motor or equivalent,
applying oil to the pins as they enter the hinges. Ad-
just the VS-16724 push rod of the gap door linkage sO
that the door will lie flush with the upper skin with
the outer panel in the extended position. Attach the
rod end to the gap door as shown on VS-10794, This draw-
ing 1s located under "Surface Controls" in this manual.
Refer to "Surface Controls" for further details concern-
ing the gap door mechanism and its operation.
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RIGGING

1. On an original setup no rigging is possible or
necessary since all attachments of outer panel to
center section are jigged with no possible means of
adjustment with the following exception. The bolt
on the lower inboard end of the outer panel which act-
uates the wing folding and pin pulling sequence valve
should be adjusted so that the latter is fully com-
pressed when the outer panel is completely spread.
(Note: To compress the sequence valve plunger fully
iT Is necessary to pass the point where the plunger
depresses easily and to press it in through the hard
portion of its stroke also.).

2. In the event it is believed that a wing panel
has been strained or damaged, a check may be made as
follows:

Level the airpla ne fore and aft as well as
laterally by means of the leveling lugs located in the
cockpit. (See photograph VS-5782).

3. Dihedral - outer panel = 83°. "
Sweepback - outer panel leading edge = 4 10',
Wing Incidence at root sectlon = 2%,
, A tolerance of plus or minus 30 is permissable
on the values given above. The difference of incidence
between left and right wings should not exceed 0° 15'.

WING HEAVINESS AND LATERAL TRIM

A tab, controllable from the pilot's cockplt,
is provided on the left hand alleron to correct for
wing heaviness and to provide lateral trim. For further
information on the tab, refer to "Surface Controls".

SERVICE NOTES

1. Removal of the flaps or ailerons is accomplished
by reversal of the erection procedure, first disconnect-

ing the controls to the surface and then the hinge fittings,
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2. Removal of an outer panel 1s accomplished by
reversal of the procedure given under wing erection.

3. The entire wing tip assembly may be removed as
a unit from the outer panel by disconnecting the wirlng
at the formation light (access provided through hand-
hole in upper skin above light) and drilling out exist-
ing rivets. On reassembly, rivets the next size larger
should be used.

L. Access holes for the outer panel fuel tank are
provided along the outer penel beam of the tank, Ir
the access hole covers are removed, it 1s lmportant
that, on reassembly, the neoprene gaskets be properly
replaced to preserve gas-tightness. After replacing
the screws, lock-wire the screw head with corrosion
resistant steel wire.

5, The attachment of the fabric covering on the
tralling edge of the wing and on the movable surfaces
has been performed in accordance with Vought-Sikorsky
Aircraft Process Specification No. 200 located in the
Finish Specification at the rear of this manual. Draw-
ing VS-10013 clearly illustrates the method of attach-
ment. Some of the fabric strips are fastened by Dill
Lok-Skru. Refer to Vought-Sikorsky Alrcraft Process
Specification No. 85, located in the Finish Specifica-
tion at the rear of this manual, for doping of fabric.
Observe the notes on the upper right hand corner of
drawing VS-10013.

WING REPAIRS

Refer to the "Repair Manual for Model FiLU-1.
FG-1 and F3A-1 airplanes”.

CENTER SECTION ACCESS

(Reference: VS-10705)

Access to controls, wiring and hydraulie tubing
in the center section is provided by a large access hole
in the interbeam inboard rib. This access hole,
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which is large enough so that &n average-size man can
cradd through it into the center section, Is reached
through the wheel well, and is closed by & cloth cover
provided with zipper fasteners.

In order to enter the access hole after the cover
has been opened, it is necessary to remove the two V3=
15032 trusses by taking out the AN-386-4-8A taper pins,
etc., as called out on detall section E-E of the refer-
ence drawing, and also to remove the VS-15093 stiffener
by taking out the AN4-30 and AN4-31 bolts, etc., as
called out on details C-C and D-D of the reference
drawing.

WARNING : It is imperative that the above mentioned
stiffener and trusses be replaced before the airplane is
again flown, since fallure to do so might result in
collapse of the interbeam inboard rib.

NOTES ON INTEGRAL FUEL TANKS3

(Reference: VS-11360, VS-16657)

The auxiliary fuel supply is carried in the
leading edge of each outer panel (Reference VsS-11360),
the boundaries of each tenk being the front face of the
outer panel beam, the ribs No. 29 3/4 and No. 86, and
the leading edge skin., The assembly is of riveted
aluminum alloy construction., See the Materials Specil-
fication included at the rear of this manual.

The beam consists of & riveted and bolted assembly
of extruded flanges, web plates, reinforcements and
vertical stiffeners.

The skin surface consists of a single sheet of
metal reinforced internally by ribs and spanwise stringers
riveted to the skin.

Stiffeners are riveted to the integral fuel tank
end ribs, No. 29 3/4 and No. 86.

The fuel tight procedure may best be understood
by referring to drawing VS-16657 included in this manual,
This drawing illustrates.the methods used in construct-
ing the integral fuel tanks on Model F4U-1, FG-1 and
F3A-1 airplanes., In the event of damage to &n integral
tank, repalrs should be made in strict accordance with
Finish Specification No. 102 and the pertinent notes
and illustrations on the aforementioned drawving.







2 dVld  Z2601-5A

i el
e

V3A1AS V304 L9ETT-34  HSINYHIIN d0o¥a

/, HONITMY  LOWOT-SA [
b L1606 08I0 9618854




VOUGHT-SIKORSKY AIRCRAFT

Je— A —————— —
J REPORT No.__5562 |
Date 9-T-42
Page 5 5
TATL GROUP
REFERENCE DRAWINGS
VS-10100 Tail Erection
Vvs-10102 Elevator Assembly - Skeleton |
VS-10103 Stabilizer Assembly
V3S-10104 Rudder Assembly - Skeleton
VS-10105 Fin Assembly
VS-10107 Rudder Assembly - Covered
VS-10109 Elevator Assembly - Covered
VS-10404 surface Controls Installation - Fuselage -

"Tncluded in Surface Controls Section”.

VS=-10430 Tlé6Vator Control Installation - "Included
in Surface Controls Section".

VS-10600 Inboard Profile - Fuselage - "Included
in Body Section”.
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TAIL GROUP
GENERAL

The full cantilever tail surfaces consist of
metal covered fixed surfaces and faoric covered movable
surfaces. Tabs are provided on the trailing edges of
the elevators and rudder for longitudinal and directional
trim. The elevators are also provided with linked
balancing tabs. An aero-dynamic balance is provided on
the leading edges of the movable surfaces. The construct-
ion of the tail group requires no external bracing
whatsoever. The internmal bracing is fixed and requires
no adjustment.

The stabilizer is rigidly attached to the top of
the fuselage amd has a fixed setting of plus 1i° to the
thrust line (fuselage level line). The fin is also
rigidly attached to the top of the fuselage, the leading
edge having a 2° setting to the left of the centerline of
the airplane to offset engine torque. The stabilizer
and elevators are of two part construction and are
interchangeable right and left.

PROCEDURE FOR ERECTING

(Reference: VS-10100)

1. Lift the VS-10103 stabilizer into position and
line up the fore and aft stabilizer fittings with the
fittings on the fuselage., For forward attachment,
insert the special Dzus bolt, VS-13126, complete with
the VS-13127 spring as shown in Section C-C of the
reference drawing. In fastening the Dzus bolt, press
down hard and screw in a clockwise direction.. (The
attachment is the same as any Dzus fastener}. An
inspection hole is provided to see that the bolt
has properly engaged the spring lock. For main beam
(aft) attachment to the fuselage use the tapered
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bolts, AN-386-4-16, and V3-13113 bushings as shown
in View B-B of the reference drawing. Be sure that
the cotter pins are installed on the AN-320-5 nuts.,
These are quick disconnect fittings to provide for
eaze of disassembly. Attach the fuselage-stabilizer
fairing with the seventy-eight screws (CVC-145-C8-10)
provided as shown on the reference drawing.

2, Ralse the fin into position and set the fin
lugs in the pedestals provided in the fuselage struct-
ure., Fasten the fin lugs to the fuselage with the
two AN-310-10 castle nuts, washers &nd cotters as
shown in View A-A of the tail erection drawling, V3-
10100. Attach the fin to the fuselage-fin fairing
with the twenty-nine CVC-145-C8-10 screws called out
on the reference drawing.

3, Assemble the rudder tab on the rudder in accord-
ance with rudder assembly drawing VS-10107. Connect
bonding as shown in Viev C-C of this drawing.

4, Connect the V3-12198 balance arm to the rudder
brackst, V3-15882, and to the rudder horn with the
AN-5~21 bolt etc., as called out on the reference
drawing. Set the rudder on top of the fuselage with
the torque tube projecting down through the hole in
the fuselage skin and attach the rudder to the fin
at the hinge with the necessary attaching parts called
out on the refsrence drawing. Connect the torque tube
to the rudder horn with the four AN-5-24 bolts, etc.,
as shown on the reference drawing. See View A-A of
VS-10100. Connect bonding, rudder controls and rudder
tab controls. See discussion under "Surface Controls",
and draving VS-10404 referenced under "Surface Con-
trols,

5, Remove the fuselage fairing, V3-13128. Assemble
two elevators on the bench as a unit, 1ift into
position and attach at the points shown on the refer-
ence drawing. The necassary attaching parts used at I
each point are called out on this drawing. Line up
the eievator torque shaft and, inserting the elevator
horn &nd balance arm in place as shown, connect the
torque shaft with the attaching parts called out in
the side view of View B-B of the reference drawing.
Connect bonding, elevator push rod to horn, and ele-
vator tab control chain to sprocket as shown on draw-
ings VS-10404 and VS-10340, These drawings are located
under "Surface Controls"” in this manual. - ”
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RIGGING
1. Control movements are descrilbed under "Surface
Controls".

2. No rigging of taill surfaces is requlred due to -
their fixed cantllever type of construction. The con-
trollsble trim tebs correct for directional and longl-
tudinal trim,

SERVICE NOTES

Refer to the "Repalr Manual for FA4U-1, FG-1 and
F3A-1 Alrplanes"”,
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SURFACE CONTROLS
REFERENCE DRAWINGS
Vs-1lo40L Surface Controls Installation - Fuselage
VS-10430 Elevator Control Installation
VS-10475 Aileron Control Installation
VS-10901 Ailleron Controls Installation - Oyter Panel
V3-10910 Rod Installation - Flap Actuating
VS-10794 Outer Panel and Center Section Hinge Gap
Door Installation
V3=-10953 Linkage Installation - Aileron Droop
V3-10973 Control Installation - Alleron Tab
VS-10974 Cables Installation - Alleron Tab and Bomb
Control
VsS-13587 Mechanism Installation - Flap Gap Closing
VsS=-14655 Flap Gap Doors Installation
VS-15412 Locking Device Assembly - Surface Controls
VsS=-16027 Mechanism Installation - Flap Door Operating
and Latch
VsS-10912 Strut Assembly - Wing Flap Coatrol Hydraulic

Operating
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GENERAL

The primary control surfaces consist of the ail-
erons, the elevators and the rudder, all belng provided
with aerodynamic balances to reduce stick and rudder
pedal loads. The secordary control surfaces consist of
the landing flaps, the controllable tabs (alleron, ele-
vator and rudder), the flap gap closing doors and the
drooped ailerons.

The primary surface controls are of the con-
ventional stick and pedal type. The secondary surface
controls consist of wheel controls for the aileron,
rudder and elevator tabs, and hydraulic control for the
flaps. The aileron droop and flap gap door mechanisms
work directly off the flap control and simultaneously
with lowering of the flaps.

PRIMARY SURFACE CONTROLS

ATIERONS
(Reference - VS=10475, VS-10901)

Except for aileron droop, covered und er secondary
controls, the ailerons are operated by a series of push
rods and bell cranks running from the VS-10437 lever on
the control stick torque shaft to the alleron horn and
hinge fittings, VS-10048, Wing heaviness is overcome
by means of a controllable tab on the left hand aileron.
See "Aileron Tab",

AIL*RON RIGGING

1. Clamp the control stick in neut ral and batten
the ailerons flush with the wings. (Note: Dimensions
are given from bolt hole centerlines).

2. Adjust the VS-10491 aileron droop screw SO that
3-7/16 inches obtains between the bolt hole centers
at opposite ends of the screw with flaps up.

3. Adjust the center section aileron control rod,
Vvs-10938, so that bell crank vsS-10483 is at an angle
of 900 to the centerline of the front beam as shown
on drawing vVS-10375. Adjust Control Rod vS=-10940

5562
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so that the upper bolt hole in lever V3-10485 is 1/2" in-
board of the wing hinge centerline.

4, Adjust the aileron control rods in the outer ranel
so that the bolt holes of bell crank VS-10493 are 2-1/8
inches from s*“ation No. 100. See drawing VS-10901.

5. Perform all bonding connections, but set up nuts
only finger tight until the aileron travel has been checked.

6. After the alleron travel has been checked and the

necessary adjustments made (see below), tighten and
cotter all nuts.

CHECKING ATILERON RIGGING

1 (a) Unclamp the control stick and remove the
battens from the ailerons.

(b) Adjust stop screw VS-14872 at the ailleron lever
(stop installed on fuselage bulkheac No. 138.6)
so that the stick travel is 14-3/4° to the
right or left from neutral.

(c) Adjust the stop screws in stop VS-17364 so
that bell crank VS-10503 1s hard against
the stop, when the aileron is up and the cont-
rol stick over a full 14 3/4°, following the
adjustment given in 1 (b) above. See outer
panel surface controls drawing VS-10901.

2. With the stops thus adjusted and with rigging set
up as outlined under "Aileron Rigging", the aileron travel
in the undrooped condition should be 19° (+i° - 0°) up
and 14° (+1° - 00) down. 1In the event that this aileron
travel l1s not obtained, the rod ends at the outboard bell
crank should be readjusted until this travel is obtained.
In this event, readjust the outboard stops also (as in 1
(c) above.

INSPECTION OF AILERON CONTROL SYSTEM

1. Since the system contains no pulleys or cables,
inspection shall be concerned chiefly with tell cranks,
ball bearings, check nuts, safetying and bonding. Refer
to drawings VS-10475 and V3-10901

(A) Check the bearings for binding, looseness
anc end play, particularly self-aligning
bearings. All bearings are low temperature,
grease-packed bearings and need no further
lubricating.

P JL‘;?:“.”
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(b) 1Inspect check nuts at push rod ends
for tightness,

(c) Inspect all attaching bolts for cotter
pina .

(d) Make sure that all bonding jumpers are
connected, that finish has been removed
under bonding tab ends, and that jumrers
do not restrict alleron motion.

(e) Make certain that no levers, push rods
or bell cranks foul any structural parts
vhen the aileron system 1s finally set
up as described above.

AILERON DROOP

(Reference VS-10953, VSK-4404)

These alrplanes are provided with an alleron
droop mechanisms which works automatically in conjunct-
ion with operation of the landing flaps. The VS5~
10960 droop push rod drives from the outer panel flap
horn and is connected to & crank extending through
the inboard rib. This crank operates a sprocket and
chain assembly which drives a screw in the alleron
control linkage just outboard of the wing hinge, thus
affecting the angular setting of the alleron. The
mechanism is easily reached by folding the wings and
opening the gun bay doors.

This mechanism is installed, adjusted, and
tested in flight, but disconnected before delivery of
these airplanes. To re-connect, proceed as follows:

1. Remove the stops on the chain leads by takiln
out the attaching bolts. See detaill "B" on VSK-4404.

2. Fold the wings and attach the VS-10960 push rod
as shown on VS-10953. These push rods, which are
included in the special equipment accompanying each
airplane, are tagged with the number of the airplane
to which they belong, and also designated as to right
or left hand side. If, in re-connecting the mechanism,
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the rods are installed as indicated, further adjustment
should be unnecessary

Adjustment of the system, when necessary is made
at the drive screw. The following dimensions should
obtain between the bolt hole centers at opposite ends
of the screw:

Normal settings (flaps up) =--- 3-7/16 inches
Drooped (flaps down) --- 4-19/32 inches

With the flaps full down (50°), the ailerons will
droop 940. The drooped ailerons are operative for
lateral control, having & range of 13° up and 243 down.
As stated above, no adjustment should be necessary in
the droop mechanism; however, if the correct angle of
droop, 94°, 1s not obtained the 3-7/16 inch setting
may be changed by disconnecting the screw at the out-
board end and rotating it one-half turn in or out. Also,
fine adjustments may be made at the end fitting of the
VS-109F0 push rod.

Note: Connection or disconnection of the droop
mechanism does not affect the normal aileron rigging.
Eﬂeﬂ disconnecting the mechanism, see the notes on VSK-

0 L ]

LT
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(Reference: VS-10430)

1. The elevators, which are reversible, are actuated
by the control stick and a series of push rods and bell
cranks. No cables, pulleys or chains are used in the
system.,

2. The push rods and bell cranks are supported on the
lower fuselage interior. The control system is accessible
for servicing and inspection from pboth the interior and
exterior of the fuselage. An adjustment is provided in thej
system at the attachment of the extreme aft push rod, VS-
10474, to the VS-12187 elevator horn. Stick adjustment is
accomplished by means of two stop nuts on the VS=10436
elevator torque shaft.

ELEVATOR RIGGING

1. Clamp the control stick in neutral. The neutral
position of the control stick 1s 33-5/16 inches forward of
bulkhead No. 186 just aft of the pilot's seat. The neutraly
position and forward and aft extremities of stick metion
are clearly illustrated on VS-10430.

2. Adjust push rod V5-10474 to line up with the
elevator horn and make attachment of these units in accord-
ance with VS-10430.

3. Connect bonding jumpers, set nuts tightly and
safety.

CHECKING ELEVATOR RIGGING

1. (a) Unclamp the control stick.

(p) Adjust the stick stops on the elevator
torque shaft until the stick motion is
6-1?2 inches forward and 11-1/4 inches
aft of neutral.
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2. With the stops thus agjusted, the elevator travel
should be 24° £ 1° up and 16°% 1° down.

3. If the correct travel 1s not obtained, readjust
the control stick stops accordingly.

INSPECTION OF ELEVATOR CONTROL SYSTEM

1. The system 1s similar to that described under
"Ailerons", containing no cables or pulleys. Therefore,
inspection shall be concerned chiefly with bell cranks,
bail bearings, check nuts, safetylng and bonding. See V3-
10430.

(a) Check the bearings for binding, looseness
and end play, particularly self-aligning
bearings. All bearings are low temperature,
grease packed bearings and need no further
lubricatilon.

(b) Inspect check nuts for tightness.

(c) Check all attaching bolts for cotter pins.

(d) Make sure that all bonding jumpers have been
connected and finish removed under bonding

tab ends, and that jumpers do not obstruct
elevator control motion. -

RUDDER
(Reference: VS-10404)

1. The rudder is controlled by a cable and pulley
arrangement running from the foot pedals in the cockpit to
the rudder horn. A return cable assembly runs forward from
the foot pedals around pulleys so that a continuous linkage
is set up between the foot pedals and the rudder horn.
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2. The position of the pedals is ad justable to suit
the comfort, of the pilot by pressing forward and inboard
with the heel on the lever located on the aft side of the
pedal arm while the toe rests on the pedal. The lever
withdraws a spring-loaded pin, thereby allowing the pedals
to be shifted fore or aft as desired. A total ad justment
of.6 inches is provided. (See photograph Vs=5679) .

3, The foot pedals also carry the prake pedals, the

installation and service of which is located gtnder "Hydrau-
lic System" in this manual.

RUDDER _RIGGING

1. Set rudder-pedels in mid-ad justment position and
clamp in neutral. (7-1/2" from the centerline of the
foot bar to bulkhead No. 134 as shown on VS-10404) .

2. Clamp rudder in neutral and connect cables to
rudder horn.

3, Connect rudder cables to pedals, make sure that
cables are on pulleys properly, that cable guards are on
pulley brackets and that fairleads are installed, tighten
turnbuckles and safety.

CHECKING RUDDER RIGGING

1. Unclamp rudder and rudder pedals.
2. Adjust the rudder stop screw, VS-14872, on thg

rudder pzdal such that the rudder will swing 25° + 1
to either side of neutral.

INSPECTION OF RUDDER CONTROLS

(Reference: VS=1040L4)

1. Inspect the cables, especially near the pulleys
and near swaged on terminals, for frayed strands.
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2. Check the pulleys for wear and the ball bearings
for binding and looseness,

3, Cables should not rub excessively on pulley falr-
leads.

4, 1Inspect cables for tautness and see that they do
not rub on foreign parts.

5. Check bonding and safetying of bolts and turnbuckles.
6. Check that cable guards are installed on pulley

brackets and that fatrleads are installed. |

T. The bolts at the cable ends must not be drawn up
tight or the swaged terminal will not rotate, thus causing
the cables to bend sharply at the points of exit from the
terminal.

LOCKING SURFACE CONTROLS

WHEN THE AIRPLANE IS IDLE

For the installation of the surface control locking

device, see VS-15412 included herein. With the rudder i

pedal in neutral position, central adjustment, snap the
locking device in place between  the VS-11993 cap on the
rudder bar and the holes provided for the locking pins on
the left and right hand foot troughs. Bring the control
stick into place and insert the locking pin.

SECONDARY SURFACE CONTROLS

The secondary surface controls consist of the landing
flaps, the controllable trim tabs (aileron, elevator and
rudder), the drooped allerons and the flap gap closing
doors, Note that all tab drive screws are irreversible,
i.e., the position of the tab cannot be changed by force
applied directly to the tab itself.

P i
Y
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ATILERON TRIM TAB

(Reference: VS-10974)

The trim tab on the left hand aileron is controlled
by a chain and eable drive running from the sprocket at
the inclined hand wheel on top of the pilot's left hand
shelf to the drive unit at station No. 100 in the left
hand outer panel. (See photograph VS-5680).

OPERATION

Rotating the aileron hand wheel to the right winds
the chain on the hand wheel and drive unit sprockets, there
by turning the irreversible drive screw and transmitting
up motion to the tab push rods and thence to the aileron
tab. Rotating the hand wheel to the left lowers the tap.

Raising the aileron tab causes the left wing ta
ride high, thereby eliminating heaviness in that wing.
Lowering the aileron tab eliminates wing heaviness in the
right hand wing.

AILERON TAH RIGGING

(Reference: VS=10974)

1. With the hand wheel set in mid-position install
the chains and cables. Locate the chains on the sprockets
so that the chain ends line up.

2. Tighten and safety the turnbuckles located just
inside the outboard center section rib.

3. Rotate the shaft between the drive unit and the
teb until the tab is in neutral position and connect the
shaft to the drive unit.

5562
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CHECKING AILERON TAB RIGGING

Tab full up - 50+ 10
Tab full down -- 15° + 1°
The hand wheel rotates 5-1/2 turns for a total of
309 of tap movement. The drive screw which travels .786

inches for full tab throw (30°) has a maximum obtainaole
travel of one inch.

INSPECTION OF AILERON TAB CONTROLS

(Reference: VS-1097L4)

1. Inspect the cables, especially near pulleys and
fairleads and adjacent to swaged.on terminaels for frayed
strands, and otherwise in accordance with NAF Speci-
fication T-46.

2. Check the pulleys for wear and bearings and cable
~guards for looseness. Also, check shafts for abrasion
and interference with the aileron.

3. Inspect the chains and sprockets for wear and
excessive accumulation of dust.

L, Check bolts and turnbuckles for cotter pins and
safetying.

5, Inspect the system for tautness and see that the
cables do not rub against any foreign parts.

6. Inspect the drive screw in the outer panel for
looseness or end play. The drive screw unit may be re-
moved through access door VS-14073 at station No. 100,
approximately, on the left hand outer panel lower skin
if inspection requires it. Disconnect the unit at the
forward push rod and remove the four unit attaching bolts.
The unit may then be withdrawn through the access door in
the outer panel. Lubricate the drive screw units in the
outer panel, elevator and rudder with light, low tempera-
ture oil. Zerk fittings are provided on each unit.
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ELEVATOR TRIM TABS

(Reference: VS-1040L )

The elevator trim tabs are controlled from the
tab hand wheel (large vertical wheel on side of left hand
shelf, shown on photograph VS-5680) . The system 18
similar to that described above for aileron trim.

OPERATION

Rotating the elevator nand wheel forward winds
the chains on the sprockets and causes rotation of the
drive screws inside the elevator shaft which, in turn,
operates a linkage arrangement to the teb and, in so
doing, raises ilhe tab. Aft rotation of the hand wheel

lowers the tab.

Wwith the tab up, the elevator rideg low, thereby
causing the nose of the airplane to lower. With the
tab down, the effect is the opposite.

All parts of the elevator tab controls are in-
stalled within the fuselage except the 4drive SCTrews and
drive shafts which are inside the elevator torque shaft,
and the linkage to the tabs which is inside the elevator.
Note that the drive screws are jrreversible.

ELEVATOR TAB RIGGING

(Reference: VS=-10404)

1. Turn the sprocket at the inpoard end of the
elevator torque shaft by hand until the tabs are 50 down.

5. Set the hand wheel in mid-position (5° nose up)
and install chains and cables. Locate the chains on the
sprockets so that the chain ends line Uupe.

3. The only turnbuckle in the system is located at
Station No. 260, approximately. Tighten and safety.
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CHECKING ELEVATOR TAB RIGGING

Airplane Nose Up- Tgb Down -- 20° % 1°
Airplane Nose Down - Tab Up-- 102 31°
The elevator tab wheel rotates 4.66 turns for 30°

of tab movement. The stop in the elevator tab control
system is in the tab hand wheel in the pilot's cockpit.

INSPECTION OF ELEVATOR TAB CONTROLS

(Reference: VS-10404)

1. Inspection of the elevator tab controls
shall be the same as that given under "Inspection of
Alleron Tab Controls" with the exception of item No.6.

2, If inspection requires disassembly of the
drive unit, make sure, on reassembly, that the nut at
the inboard end of the drive screw 1s adjusted so that
the drive screw will turn freely without end play, then
wire the set screws together.

RUDDER TRIM TAB

(Reference: VS-1040%4)

The rudder teb hand wheel (horizontal hand wheel
on left hand shelf, see photograph VS-5680)is so installed
that a clockwise rotation by the pilot causes the tab
to move to the left, the rudder to the right and the air-
plane to turn right. Likewise, a reverse motlon of the
handwheel causes the airplane to turn left.

All parts of the rudder tab control are installed
within the fuselage except the drive screw and drive shaft
which are inside the rudder torque shaft, and the linkage
to the tab which is inside the rudder.
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RUDDER TAB RIGGING

(Reference: VS-10L0L)

1. Turn the sprocket at the lower end of the rudder
torque shaft by hand until the tab is in neutral.

2. Set the hand wheel to zero on the dial and install
the chains and cables. Locate the chain s on the sprocket

so that the chain ends line up.

3, The only turnbuckle in the system is located at
Station No. 245, approximately. Tighten and safety.

CHECKING RUDDER TAB RIGGING

Check the angular travel of the rudder tab for
a movement right and left of 18° + 1° to each side of
neutral (7-1/2 turns for a 36 degree tab movement).

INSPECTION OF RUDDER TAB CONTROLS

(Reference: VS-=10404)

f

Since the rudder tab controls consist of the
same items as apply to elevator tab controls, inspection
procedure shall be the same. Refer to "Inspection of
Elevator Tab Controls"™ above.

SERVICE NOTES

AILERON, ELEVATOR AND RUDDER TAB CONTROL SYSTEM

1. For cable terminals, if swaging is not available,
a standard thimble and a conventional splice in accord-
ance with NAF Spec., PS-2-2, may be used if no interferenc
ig encountered with fairleads guards or pulleys.

e
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2. All tab drive screws have 1ight hand threads and
are the same pitch and size.

3, Note the lubrication diagram, V8-10950, for points
of lubrication and the proper lubricant to be applied.

LANDING FLAPS, GAP CLOSING DOORS AND AILERON DROOP

GENERAL

The airplane is provided with a lateral control
system which is designed to permit the use of the ailerons
drooped as a high 1ift device in addition to the wing
flaps. Closing doors are provided to close the gap between]
the wing and the flap when the flaps are up. Both the
aileron droop mechanism, when connected, and the closing
plates are set in operation sutomatically with raising
or lowering of the flaps.

FLAPS

(Reference: V3-10910)

1. The hydraulically actuated flap controls are
showvn on VS-10910. The center section and outer panel i
flap push rods are linked at the hinge line such that the
hydraulic operating strut, Vvs8-10912, actuates both center
section and outer panel flaps simultaneously. (See
photograph VS-6115§? The right hand center section flap
push rod is spring-loaded and operates a by-pass valve.
When the air pressure against the flap becomes too great,
i.e., when the airspeed exceeds 108 m.p.h. - power on, Or
128 m.p.h. - power off, the spring compresses and, in so |
doing, actuates a by-pass valve which permits the flaps
to elevate until such time as the speed is decreased
sufficiently so that the spring can force the flap back
to its original pre-set position, thereby closing the by-
pass valve.

2, The only adjustment points in the system are the
rod ends on the actuating strut pistons and on the for-
ward ends of the outer panel flap push rods. Ad justment
shall be such that the following holds true:
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Adjust the actuating strut rod ends so that the
inboard center section flaps are up snugly against the
fuselage angles with the struts fully extended. Adjust
the outer panel flap push rod ends so that the outer
panel flaps line up with the center section flaps, with
the flaps up (struts fully extended). The flap travel
should then be 50° 2 No adjustment is provided to
increase or decrease maximum flap travel since none
1s deemed necessary.

3. The flap valve control handle is above and for-
ward of the left hand shelf in the pilot'!s cockpit.
Additional information concerninﬁ flap operation may
be found under "Hydraulic Syste

NOTE: Refer to "Useful Load" for instructions concerning
quick disconnect of the flap pushrod. This quick
disconnect assenbly 1s furnished so that the
outer panel flaps can be lowered to 90° and locked
in this position, thus affording easy access for
removal of the guns in the outer panel.

FLAP GAP CLOSING DOORS
(Reference: VS-14655, VS-13587, VS-16027)

l. The center section gap closing doors are made
in six individual sections due to the curvature of the
center section. In order to provide access for removal
or service of the outboard gun, a gap of 7-13/16 inches
(approx.) is left between the two outer panel gap closing
doors, However, the two outer panel doors operate off
the same shaft. Two shafts are used for center section
door operation, each shaft operating three doors. The
installation and adjustment procedure for the doors 1s
described under "Wing Group".

OPERATION

The gap closing doors work automatically with
operation of the flaps so that as the flaps are deflected,
the doors open and create a smooth passage for the air
to flow over the top surface of the flap. In the center
section, two struts (one for each shaft) directly con-
nected to the flap leading edges transmit rotation to the
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shafts which, in turn, transmit elevating or lowering
motion to the doors as the flaps are raised or lowered.
The aforementioned struts are spring-loaded which permits
overtravel in the mechanism since the doors close before
tEg flaps reach their full down position. Refer to V3-

1 55.

In the outer panels, the flap motion is trans-
mitted to the outboard gap closing door though the VS-
16027 mechanism installation. Since both inboard and out-
board gap closing doors work off the same control shaft,
the elevating or lowering motlon conveyed to the outboard
door through the VS-16027 mechanism will be conveyed in
equal proportion to the inboard door by means of the con-
trol shaft.

WING FOLDING GAP DOOR

(Reference VS-10794)

A wing folding gap door, which also serves &s an
indicator as to whether the wing folding hinge pin is
fully inserted, 1s provided in the outboard upper leading
edge skin of the center section. The purpose of the door
is to provide a space in the outboard upper leading edge.
of the center section into which the inboard upper leading
edge of the outer panel may enter in foldlng, and to pre-
sent & smooth camber on the center section when the wings
are spread.

The gap door 1s operated automatically with 1in-
sertion and/or removal of the hydraulically actuated wing
folding hinge pin. When the wings are in the spread con-
dition, the hinge pin butts against an actuator, thus
overcoming a spring-load in the linkage to the gap door
and holding the door closed. As the hinge pin is unlocked
and the wing folding control handle in the cockplt 1s
pulled aft to "fold", the hinge pin is removed and press-
ure taken off the actuator, thereby permitting the spring-
loaded linkage to elevate the door.

The gap door actuating linkage 1is shown clearly
on the door installation drawing, VS-1079%.
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V$-10205
VS-10226
VS-10270
VS-10274
V$-10275
VS-102777
VS-10420
V3-10822
VS-10870
VS-10882
VS-10912

VS=-11645
Vs-11817
VsS-11904
V3-11937
V38-12290
VS;12760
VS=-12777

Vs-12778

VsS-12850

HYDRAULIC SYSTEM AND HYDRAULICALLY

ACTUATED PARTS

REFERENCE DRAWINGS

Oleo Strut Assembly - Tail Wheel

Tall Wheel Installation

Hydraullic System - Fuselage

Oleo Strut Assembly - Landing Gear
Landing Gear Assembly

Brake Installation - Landlng Gear
Arresting Gear Installation

Bolt Assembly - Lifting Device
Actuating Struts - Landing Gear

Links Assembly - Landing Gear Main Drag

Strut Assembly -~ Wing Flap Control Hy-
draulic Operating

Strut - Accessory Compartment Flap
Wing Folding Mechanism - Hydrecullce
Dashpot Assembly - Arrestlng Gear
Retracting Strut - Arresting Gear
Hydraulic System - Outer Panel
Strut - Wing Hinge Pin Pulling

Strut - Landing Gear Doors Actuating -
Inboard

Strut - Laending Gear Doors Actuatlng -
Outboard

Tail Wheel Door Operating Mechanism .




V3-12982
V3-13487
VS-13779
VsS-13853
VS-14126

VS-15153
V8-15199
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Bottle Installation - Emergency Release
Hinge Pin Locking Installation
Strut - Wing Folding
Strut - Tail Wheel Actuating

Hydraulic System Installation - Center
Section

Strut - 011 Cooler Flap

Schematic Diagram - Hydraulic System
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HYDRAULIC SYSTEM AND HYDRAULICALLY ACTUATED PARTS

GENERAL
(Reference: VS-10270, VS-14126, VS-12290, VS-15199)

A constant pressure hydraullc system is used on
Model F4U-1, FG-1 and F3A-1 airplanes for operating the
landing gear and doors, wing folding and pin pulling
mechanism, landing flaps, tail wheel, arresting gear,
gun charging, cowl flaps, accessory compartment air
exit flap, and oil cooler flaps. A pressure regulator,
VsS-12287, is used to maintain a constant pressure in
the system of 950 to 1125 pounds per square inich.. . The
pressure regulator cuts in when the pressure drops be-
low 1000 pounds per square inch. The regulator cuts
out when the pressure bullds up to 1075 pounds per
square inch. (Explanation: As soon as the pressure
droos below 1000 pounds per. square inch (approx.), the
regulator cuts in and the engine pump, VS-12285, builds
the pressure up to 1075 pounds per square inch (approx.)
somewhere between which point and 1125 pounds per sguare
inch, the regulator cuts out and by-passes the oil
directly from the pump through the regulator and to the
hydraulic oil tank). A small secumulator, VS-12281, is
ugsed in the system to eliminate the constant operation
of the regulator due to small leakages. Refer to VS-
15199, Hydraulic System Dlagram.

HAND PUMP

A hand pump, located to the left of the pilot's
seat, is incorporated in the hydraulic system (see photo-
graph Vs-5187). This pump may be used to operate any
hydraulically actuated part of the airplane, and 1is also
used when draining the system.

A manual check valve 1s located in the left hand
forward part of the cockplt, and may be seen on photo-
graph 5187. This valve should be closed when using the
hend pump, thus making 1t unnecessary to pump up the
accumulator, and should also be closed in combat, to
prevent hydraulic system failure in case the accumulator
is shot away.
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WING FOLDING AND PIN PULLING

(See Photograph Vs-6115)

In folding, the hydraulic pressure is first applied
to the VS-12760 pin pulling strut. When th2 pin 1s remov-
ed, the strut piston opens a sequence valve 1in the strut,
permitting the hydraulic oil to flow to the VS-13799 wing
folding strut and thus folding the wilngs.

In spreading the wings, the flow of oil from the
gselector valve is reversed, being sent first to the wing
folding strut. After the wings are folded, a load and
fire valve, VS-12802, is opened, permitting the oll to
flow to the pin pulling strut and thus lnserting the pin.

The load and fire valve also permits escape of the
0il in the pin pulling strut as the piston 1s compressed
and the pin removed, and prevents the return flow of oil
to the pin pulling strut before the wings are spread.

LANDING GEAR

(see Photograph VS-5317)

With the landing gear down and valve handle in "up",
the pressure 1s applied to the landing gear retracting
strut, and, as soon as the landing gear has reached its
retracted position, the oleo strut opens a sequence valvg,
VS-12806, which supplies the pressure to close the land-
ing gear doors. High pressure then remains in both the
door struts and the landing gear retracting strut, the
high pressure acting in a direction to keep the gear up
and the doors closed. It is to be noted, however, that
the landing gear lock, unassisted by hydraulic pressure
in the strut, is sufficient to keep the gear in the re-
tracted position.

_ With the gear up and the doors closed, but with
the valve handle in 'down", the pressure is transmitted
to the door and landing gear struts simultaneously. After
the initial pressure hes been applied to the doors and
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landing gear, the gear falls almost to extended position
under its own weight. When hydraulic pressure "catches
up", the gear is forcéd to its full extension, and locks
down. The gear will remain mechanically locked even if
the pressure subsequently fails.

EMERGENCY LANDING GEAR EXTENSION

(Reference: VS-12982)

In the event of failure of the hydraulic system,
extension of the landing gear is made possible by a CO
emergency pressure system and an uploading valve assemgly,
all operated simultaneously by pulling the emergency land-
ing gear release handle located on the left side of the
cockpit.

The VS-13457 emergency CO, bottle is located on
the lower left hancd side of the Gockpit. The procedure
for removing the bottle is as follows: ' |

1. Break the union in the bonnet by loosening the
large nut. The upper part of the bonnet, including the
pulley assembly and the line leading to the hydraulic
system, may be left intact.

2, Detach the discharge line from the upper part of
the bottle by loosening the nut at the union.

3, Take off the AN?-4A bolts which clamp the straps
around the cylinder, open the VS-13457 belt at the top
of the cylinder, and remove the cylinder by working it
down towards the bottom of the fuselage.

In operation, pressure is released from the CO,
bottle to actuate the landing gear struts. At the
same time, the VS-12823 unloading valves release the
pressure from the bottoms of the landing gear struts,
the landing gear door struts and the tail wheel strut.
The landing gear is then extended by the COp, pressure,
the landing gear doors being pushed open by the landing gear
itself. The tail wheel is extended by the spring on the
tail wheel actuating strut.

When the landing gear has been extended by the
emergency system, it cannot be retracted. Besides
correcting the fault in the hydraulic system which made
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the use of the emergency system necessary, the following
steps must be taken before the landing gear will function
normally.

1. Remove the lockwire and open the VS-17298 needle valve
located in the lower left hand side of the cockpit. This
releases the positive COp pressure in the landing gear struts.
Close tane valve and replace the lockwire. If this valve 1is
not closed the emergency system will not function.

2. Before proceeding furtner, make certain that the land-
ing gear operating handle is in "down" position.

3. Remove the CO, bottle, as explained above, and replace
with a recharged bottle. Restore the unloading valves to
their original position, with the levers and the links all
the way forward.

The landing gear will now function normally, and the
emergency system 1is again ready for use.

BRAKE INSTALLATION

(Reference VS-10277)

The brake installation is of the seven disc type,
actuated by two independent hydraulic systems, right and
left. The brake pedals are mounted on the rudder pedals,
and are connected to master cylinders. The hydraulic
fluid 1s conveyed from the master cylinder through alum-
inum alloy tubing to the fitting above the oleo strut
knuckle fitting, and then through flexible hose down to
the brake unit in the wheel.

DRAINING THE SYSTEM

To drain the system, loosen the drain plug located
on the inside of the wheel, locate a can just below the
drain, and pump the foot pedal fore and aft untill the
entire system is free of fluid. See photograph VS-564k4.
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FILLING THE SYSTEM

The hydraulic fluid to be used in this system ia
Navy Specification M-339 mineral oil.

The only satisfactory method of filling the system
is through the bleeder valve at the wheel. To fill at this
point, brake fluid may be pumped into the system or, if lo-
cated above the level of tlhe master cylinder, a filling oan
may be used. In the latter method, a rubber hose may be used
from the £illing cen to the drain plug at the wheel. Locate
an overflow can at the masster sylinder with a rubbsr hose
running from the maeter oylinder into the overflow oen, keep-
ing the end of the tube below the surface of the oil. Fill the
system until a smooth flow of fluid with no air bubbles is
obtained at the overflow can; at this time, turn the drain valve
on the wheel back to "off",

Ir it is desired to add small quantities of brake
fluid to the system, this may be dons as follows:

Remove the filler plug at the master oylinder and
£11]1 with fluid to the plug level. Open the bleeder valve on
the wheel and allow the o0il to flow through the system until
no air bubbles appear at the bleeder. Befcre plugging the
master oylinder, work the pedals several times and watch for
air bubbles at the plug hole. Refill the reservoir and insert |
the filler plug. Operate the brake psdals, checking for braking
effect and for leakage in the system. :

The filler plug is so located that sufficient foaming
space is provided in the reservoir,

BRAKE PEDAL ADJUSTMENT

This adjustment does not in any way affect the brake
adjustment but is merely a pedal loocating devics. The adjust-
ment knod is loocated on the brake pedal, fore and aft adjust-
ment being obtained by turning the adjustment knob.
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Directions for adjusting the brakes of these
airplanes will be found in the Goodyear "Instructions
for Airplane Wheels and Brakes" located at the back of
this manual.

NOTE: The normal disc clearance on these brakes should
Pe .042"., When a new brake is installed, however, it
should be adjusted to a clearance of .03é“. After the
brake has been "worn in", the disc clearance should be
mainteined at .042", If, in checkling the clearance be-
tween the adjusting nut and the discs, a total variation |
(from normal setting) of more than .015" is found be-
tween the clearance at one point and at another point
diametrically opposite, rotate the discs individually
until this variation becomes less than .015". Feeler
gages should be used to measure clearances.

TAIL WHEEL AND ARRESTING GEAR

The hydraulic control for the tail wheel merely
consists of a two way flow to the tail wheel strut, the
direction of flow being determined by the selector valve.
The hydraulic arrangement for the arresting gear 1is
similar to that of the tail wheel; however, the tail
wheel and arresting gear struts are controlled from 4iff-
erent selector valves.

LANDING FLAPS _ J

The hydraulic control for the flaps consists of a
V3-1518% selector valve, a VS-12299 by-pass valve, &
V3-12233 restrictor which can be justed so as to lessen
or increase the blow on the V3-12¥90-3 flap strut piston,
thereby determining the speed at which the flaps elevate
and lover, a flow equalizer, VS-12292, which distributes
the o0il equally to each strut, and two VS-10912 actuating
struts, one for the left and one for the right hand flaps.
A thermal relief valve is provided on the equalizer to
release any overload pressure which might result from
overheating of the closed system between the flap selector
valve and the flap strut. The by-pass valve is equipped
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with a spring-loaded pin which is compressed by the
flaps as they elevate. Thus, when the pressure on the
flaps overcomes the spring load in the stret, the pin,
compressed by the rising flaps, opens a port in the by-
pass valve and furnishes an escape for the hydraulic oil.

The hydraulic system for gun charging, cowl flaps,
accessory compartment flap, and oll cooler flaps 1s of
the usual type consisting of a valve and sbrut.

Relief valves and check valves are provided through-
out the hydraulic system where necessary. Refer to VS-
15199.

A hand pump is provided to the left of the pilot's

seat to build up hydraulic pressure in the event of fail-
ure of the engine driven pump.

FILLING THE HYDRAULIC SYSTEM

To fill the system completely, hoist the alrplane
to sufficient height, i.e., such that the landing gear
may be readily extended or retracted. Insert an electric
pump in the lines at the disconnect fitting in the fire-
wall, f111 the tank and successively actuate all the hy-
draulic parts, each time fIlling the tank to the required
level. EXAMPLE: Retract the landing gear under hydraullc
pressure. (Retracton must come first because damage will
result if the gear is extended with empty struts). Extend
the gear and refill the tank. Fold the wings hydraulically,
taking great care not to allow the panels to fall free over
to the folded position until the struts are properly filled
with oil. Spread the wings. Refill the tank. Contlnue
this action for all hydraulically actuated parts until the
entire system is filled with hydraulic fluid. NOTE: The
hydraulic fluid used in this system is a mineral oIll,
NAVY SPECIFICATION M-339.

DRAINAGE

To draln the system it i1s necessary to open one
flexible line at the engine accessory compartment flap
strut and, using the hand pump in the cockpit, pump the
fluid into a cap For servicing a single hydraulic cyl-
inder, break the¢ lines at the cylinder and plug the lines.

REPORT No._5562
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LANDING GEAR
(Reference: VS-1C275)

The main landing gear is hydraulically retract-
able, rotating 87° in retraction to a position com-
pletely within the wing. Hydraulically operated doors
close over the wheel well opening when the landing
gear is retracted, so that the under surface of the
ving 1s not broken by any openings or projections that
would disturb the ailr flow.

The landing gear assembly on each side of the
airplane comprises a 32 x 8 Goodyear wheel with tire,
tube, and multiple disc hydraulic brake, a VS-102T4
oleo strut, a VS-10882 drag link assembly, & retract-
ing 1link assembly, and & VS-108T0 hydraulic retracting
strut. A toggle on the retracting links keeps the
landing gear mechanically locked when either fully
extended or fully retracted, hydraulic pressure not
being necessary to hold it so.

The position of the component parts of the
extended landing gear is shown on the reference drawing.
When fully extended, the retractin§ links, which have
toggle joints, are held in "locked" position by the
pressure of the hydraulic strut and also by the V3-
10852 spring, so that the ianding gear cannot retract
in the event of failure of hydraulic system. The drag
links cannot break upward until the retracting links
have  broken first., This cannot possibly be effected
by any shock load on the wheels, since any such load
would be transmitted directly to the wing through the
oleo strut and the drag links.

In retracting, the hydraulic strut, acting through
links and connecting rods, causes the retracting links
to break upward allowing the drag links to break, and
the landing gear to be pulled up. As the gear i1s raised
the pivot screw to which the upper end of the oleo strut
is attached is forced to rotate 87°, turning the oleo
strut and the wheel assembly so that the latter will
lie flat in the wing. Concurrently, the retracting
links become almost completely buckled by the action of
the hydraulic strut and the drag links, then, as re-
traction progresses they straighten out, attaining an
"in line" position when the wheel is completely within
the wing. As this point is reached the toggle on the
retracting links locks the landing gear 1n raised position.
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As the landing gear is retracted, the lifting
device exerts force on the axle stub and the oleo strut
piston, compressing the oleo strut approximately four
inches and allowing the wheel to clear the after side
of the wheel well.

In lowering the landing gear, the process described
above is reversed, force exerted by the hydraulic strut
causing the retracting links to break and allowing the
gear to be extended.

The main landing gear position indicator is located
in the cockpit at the forward end of the left hand shelf,
(see photograph VS-5697) and has two pointers, one for the
right and one for the left hand wheel.  These poilnters are
actuated by cables running through the fuselage and center
section on pulleys, and attaching to brackets on the drag link
shafts. Adjusting turnbuckles are located under the left
hand shelf.

The micro switch for the warning howler 1s operated
through a lever by the upper retracting link on the out-
board side. When the throttle is nearly closed and the
check off switch 1s turned to "Land," the signal will
sound until the landingz gear 1s down and locked. The ad-
justment nut in the lever which actuates the micro switch
should be so set that the howler goes on or off as the
lock toggles are broken one inch off a straight line at
their center plvot.

Since the hydraulic mechanism is able to extend the
landing gear at speeds up to 200 knots, the landing gear
may be used as a dive brake. A dive break control on the
left hand sub-instrument panel extends the main landing
gear, the taill wheel remaining retrected. Further des-
cription of the use of the landing gear as a dive brake
will be found in the Pilot's Handbook.

DISASSEMBLY OF THE LANDING GEAR

(Reference: VS8-10275, VS-10822)

The procedure for dismantling the landing gear,
should this he necessary for replacement or repair of
its parts, is given below.' (NOTE: Remove the bonding
before disassembling the joinTs. Consult the reference
drawing for details and for outboard and inboard positions
of bolt heads).
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Remove the wheel by removing the locking ring
and the hub cap and removing the axle nut. The bearing

and the wheel may now be slipped off the axle.

Disconnect the lower part of the VS-10894 lifting
device by detaching the rod from the fitting on the axle
and disconnecting the cable and rod from the lever by
removing the attaching bpolts.

Detach the lower end of the drag links by removing
the VS-10822 attaching bolt. This is a compound bolt
and must be removed as follows: Remove the small AN310-4
nut on the outboard end ami take off the fairing support
bracket. Remove the AN380-C2-3'cotter pin on the inboard
end of the boltj remove the AN4L-6 bolt and the fairing
support. Now remove the cotter pin from the VS~-10889 nut,
take off the nut and rémove the VS-~10884 bolt. In re-
assembling the bolt, note that the VS=12837 bolt retain-
ing pin must be sealed in with wax to hold it in place
while assembling the bolt into the collar. Refer to
drawing VS-10822 for details.

Detach the forward end of the hydraulic strut and
the retracting links connecting rods by removing the CV~
18221-2 attaching bolts, etc., as called out on vS=-10275.
Detach the forward end of the retracting links assembly
by removing the bolts from the brackets on the knuckle
fitting.

Detach the oleo strut by swinging it inboard and
aft and unscrewing the pivot screw until the CV=-18299 oleo
strut attaching pivot is clear of the xnuckle fitting
and can be removed.

To detach the upper ends of the drag link, remove
the bonding clamp from the drag link shaft, detach the
upper ends of the support rods, take off the VS-10890
indicator cable bracket and remove the four AN26~L0A
bolts securing the shaft into the ends of the drag link.
The shaft may now be removed by passing it inboard through
the aperture leading to the oil cooler compartment,
access to which is had by removing the panel abaft the
0oil cooler flap. The drag link, with retracting links
connected to it, may now be removed and further dis-
assembled. It will be found convenient to reassamble
these parts before installing then in the airplane.

To detach the upper end of the hydraulic strut,
detach the hydraulic connections and remove the CV-
18221-1 bolt attaching the strut to the bracket on the

main beam.
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ADJUSTING THE LANDING GEAR |
(Reference: VS-10275, V8-10882)

| (Reference Photograph, VS-6370)

The landing gear is properly adjusted if the oleo
strut is snug against the pad on the lower side of the
beam when the gear is in locked-up position.

Means for adjustment are provided by the VS-1080%4
threaded collar on the oleo strut and by the eccentric
bushings between the drag link shaft and the shaft
support brackets on the center section beam. Instruct-
ions for meking the necessary adjustments are given on
the reference drawing. Additional information which
may be useful is as follows:

Each full turn of the threaded collar on the oleo
strut makes a differerce of approximately one half of
an inch in the position of the oleo strut when the gear
is up.

Because of its accessibility, adjustment at the
oleo strut collar is an easier operation than adjust-
ment at the eccentric bushings. Consequently, time
may be saved by always making the first adjustment at
the oleo strut collar (unless only a very slight adjust-
ment is required in the first place). Then, if further
adjustment is required, rotate the eccentric bushings.
See detail "A-A" on VS-10882.

For rotating the eccentric bushings, use the
VS-10596 wrench provided in the todl kit. :

When adjusting the eccentric bushings, be sure
that both the outboard and inboard bushings are rotated
the same distance. If they are not the shaft may bind
and damage may result. To facilitate equal ad justment,
the cogs on these bushings are numbered.

Adjustment of the landing gear lifting device
is made by means of the turnbuckle in the cable. The
1ifting device should be so adjusted that, while the
landing gear is retracting, there 1s a clearance of
5/8" £ 1/8" between the bottom of the wheel and the
pad on the after side of the wheel well, just as the
wheel enters the well. Refer to V3-10275.
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ADJUSTMENT OF LANDING GEAR CONTROL

The landing gear control linkage should be adjusted so that
the landing gear valve 1s operated before the control handle reaches
the extent of its motion at either end of the quadrant.

Means for adjustment is provided in the connecting rod, lo-
cated behind the auxiliary control panel at the left hand side of
the cockpit. This rod 1s joined in the middle by a threaded barrel IJ
secured by jam nuts. Loosen the nuts and turn the barrel to lengthe
or shorten the rod until the correct point of adjustment 1s attained.
Ad justment such that the valve 1s not operated until the control
handle reaches its full up or down position 1s to be avolded, since
a slight subsequent change of length of the linkage, due to vibrat-
ion or other causes, might make i1t Impossible for the pilot to ex-
tend or retract the landing gear.

LANDING GEAR OLEO STRUT

(Reference: VS-10274)

The shock absorbing strut 1s of the oleo pneumatic type. A
scissors link between the strut cylinder and the axle stub maintains
the wheel alignment.

To prime the oleo strut, release the pressure at the CV-44213
valve, and remove the valve. Remove the NAF-213768-1 plug or the
VS-19528 valve (the strut may be equipped with one or the other),
located about 42" from the top of the strut. With the strut fully
compressed, airplane in three-point attitude, fill the strut to the
plug levels with Navy Specification M-339 mineral oll. Replace the
plug and the valves, and inflate with air at the CV-44213 valve un-
til the distance between the centers of the scissors bosses 1s
5 3/4" T 1/2", In order to relleve friction, oscillate the airplane
while inflating the strut.

WARNING: It 1is very important that the NAF-213768-1 plug or
the VS-190528 valve be removed at frequent intervals to make sure
that there is no air leakage from the high-pressure side of the
strut. If there is noticeable pressure when the above-mentloned
plug or valve is removed, disassemble the strut as explained on
page 46, replace the VS-10826-1 gasket if there is evidence of fail-
ure, and check for air-tightness the weld at the top of the VS-10827
inner cylinder. Repair by soldering over the weld if there 1s leak-
age at this point.
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(Reference: VS-10274)

1. Release the air pressure in the strut at the Vs-19528 air
valve, and remove the valve.

2., Remove the V5-10858 bolt, etc., connecting the upper and lower
halves of the V5-10803 scissors.

3, Take off the AS-995-47-6 lockwire and remove the VS-16409
sleeve retainer nut from the lower end of the cylinder. Remove the
VS-10483 split brass sleeves as the VS-10840 piston assembly 1s care-
fully withdrawn.

4, Loosen the AN-502-10-12 set screw at the upper part of the
strut and, using the VS-16412 wrench provided with the tool kit, un-
screw and withdraw the inner cglinder assembly from the outer cylind-
er. This picks up the VS-15156 plunger.

5. To remove the plunger from the inner cylinder, remove the AS-
995-41-12 lockwire and the two AN-502-10-4 fillister head screws at
the lower end of the cylinder and unscrew the head assembly. Remove
the AS-995-41-12 lockwire and the two VS-10827-3 screws from the
collar on the cylinder, remove the ring from the collar, pick out the
four VS-10859 pins and slide the collar and the plunger off the cy-
linder. This makes accessible the CVC-954-4-1,227 packings within
the bore of the plunger.

6. With the disassembly completed to this point, the oleo strut
may reaiily be serviced. Packings and gaskets are called out on
Vs=-10274.

7. Reassembly is accomplished by reversing the above procedure.
Note; The inner cylinder must be reassembled 1nto the strut 1n a
vertical position to assure that packing VS-10826-1 remalns centered
and does not become damaged during reassembly.

LANDING GEAR DOORS INSTALLATION

(Reference: VS-13503)

The landing gear doors are_hydraulically actuated, and their
operation 1s automatic, the doors belniZopened as the landing gear
starts to extend, and closed by a sequence valve at the oleo pad on
the lower surface of the beam, operated by contact with the oleo stru
when the gear is retracted. The doors may be removed by removing
the bonding and by taking out the AN4-13 bolts from the aft hinges
and the AN5-1€ bolts from the forward hinges, thus detaching the
door hinge brackets from the fittings on the ribs. A door actuating
hydraulic strut is located at the forward end of each door, attached
at the forward hinge and to a bracket on the beam. The hydraullc
struts may be detached by disconnecting the hydraulic leaus and re-
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TAIL WHEEL INSTALLATION

(Reference: VS-10226)

The retractable tall wheel installatlion comprises
a wheel and yoke assembly, an oleo strut, a compression
strut, a scilssors assembly and a hydraulic actuating
strut. The installatlion of these principal components
is clearly shown, with details, on the reference drawing,
and on photograph V5-5192.

The tall wheel installatlion attaches to the fuse-
lage at three points, as follows: the hydraulic act-
uvating strut attaches to a bracket on the centerline in
the bottom of the fuselage aft of the mid sectlion access
hatch; the compression strut attaches to a bracket on
the upper part of the tall wheel bulkhead, and the
scissors assembly as well as the forward part of the taill
wheel yoke attach to & bracket (detail "A" on reference
drawing) on the lower part of the tail wheel bulkhead.
The other ends of the compression strut and the sclssors
assembly are joined together with the upper end of the
oleo strut (detail "B" on reference drawing), and the
after end of the hydraulic actuating strut attaches to
the upper part of the scissors assembly. The lower end
of the oleo strut attaches & the after end of the wheel
yoke assembly (detail "C" on reference drawing).

In operation, the hydraulic actuating strut ex-
tends and applies force to the bracket at the upper end
of the scissors assembly, pushing the compression strut,
oleo strut and scissors assembly joint (detail "B" on
reference drawing) aft from retracted position and ex-
tending the tail wheel assembly. When the "down" po-
sition 1s reached, the scissors assembly i1s completely
straightened against its knee joint, providing rigid
suspension for the upper part of the oleo strut. 1In
retracting the wheel, the hydraulic actuating strut pulls
forward on the scissors assembly bracket, reversing the
above operation.

The tail wheel position indicator is operated by
a cable connecting near the upper end of the compression
strut and running over pulleys and through fairleads to
the indicator at the forward end of the left hand cock-
pit shelf. A turnbuckle for adjustment of cable tension
1s located below the left hand shelf.




ronm BG. 3 VOUGHT-SIKORSKY AIRCRAFT

REPORT No.__5562 |
Date 9-7-42
Page 48

The tail wheel locking control handle is lo-
cated on the left hand cockpit shelf and is connected
with the wheel yoke by cable and pulleys. When the
control handle is pulled out the tazil wheel 1s free to
castor. Turning the control handle to the right after
pulling i1t out locks it in that position.

TATIL WHEEL DOORS

(Reference: VS-12850)

The tail wheel doors are automatically opened
and closed by & mechanism linked to the upper end of the
compression strut and consisting of cranks, connecting
links, chalins and sprockets. The mechanism is a dual
one, & similar system running down each side of the
fuselage to the right and left doors. Means cf adjust-
ment 1s provided on the VS-16351 and VS-16338 links, and
on the turnbuckles on the VS-15182 chain. When slight
ad justment is required, the VS-15659-7 link can be
disconnected and adjusted. The two VS-15659-7 links (one
on each door) and the four turnbuckles should be sufficient
for adjustment purposes.

IMPORTANT: ©Should it be necessary to adjust the VS-16351
and 16538 links, the dimensions between bolt hole center-
lines, when adjustment 1s complete, should be the same
for corresponding links on opposite sldes.

TAIL WHEEL REMOVAL

To remove the tall wheel, break the safety wire
from the safety screw on the axle bolt head and remove
the safety screw. The axle bolt may now be unscrewed
and withdrawn. To replace, reverse the above procedure,
inserting the axle bolt with the head at the right
hand side of the wheel housing.
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TAIL WHEEL MICRO SWITCH

The tail wheel micro switch (VS-3974-1) is
mounted in the upper pert of the fuselage, on the center-
line, and is actuated by contact with the vs-11872 tail
wheel compression strut. The switch is connected with
the warning howler, so that, when the check-off switch
is set to "Land" the howler will sound until the tail
vheel is extended.

Adjustment is made by turning the VS-11473-1
bolt to & point where the switch 1is opened when the
compression strut is in "wheel down" position, The
bolt is then locked by tightening the AN-345-C10 nut.
Warning: Do not make this adjustment too "fine'.
Adjust the switch so that it 1s opened shortly before
the tail wheel is fully extended. Otherwise, after
a few flights the too-finely-adjusted switch may not
open, the warning howler will not cut off, and the
pilot will be led to belleve that some part of the
landing gear is not completely extended.

Access to the taill wheel micro switch 1s through

the tail wheel access doors, located on either side
of the fuselage.

ARRESTING HOOK INSPALLATION

The arresting hook 1is attached to an arm assembly
moving in the joint at the after part of the tall
wheel yoke assembly (detail "C" on VS-10266). This
arm 1s connected by an adjustable link to a rocker
arm attached at its lower end to the tail wheel yoke
forward joint (detail "A" on VS8-10226), and at 1ts
upper end connecting with the arresting hook dashpot
assembly and the arresting hook retracting strut. The
fixed ends of the dashpot and the retracting strut
attach to a bracket on the channel assembly, abaft the
tail wheel hydraulic strut bracket.

In operation, & selector valve allows the hy-
draulic fluid in the retracting strut to flow into the
return line as the spring-loaded dashpot pushes the
rocker arm aft, lowering the arresting hook through
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the linkage described above. In raising the hook,
fluid 1s admitted to the retracting strut, which pulls
the rocker arm forward.

Adjustment is provided in the after end of the
arresting hook link assembly, which should be lengthened
or shortened so that, with the hook in retracted position,
the hook head exerts a pressure of fifty pounds against
the bumper when the wheel 1s extended.

ARRESTING HOOK REMOVAL

The arresting hook is spring-loaded to hold it
in fore and aft position. Before removing, push the hook
to one side and fighten the red-headed bolt at the for-
vard end of the hook, thus locking the spring 1in com-
pressed position. The hook may now be detached by re-
moving the cottered nut and bolt that attach the hook to
the snubber arm, disconnecting the bonding.

WARNING: The arresting hook spring is preloaded to
855 pounds. When the hook is removed from the alrplane,
do not loosen the red-headed bolt at the forward end of
the hook, since & sudden release of the interlor mech-
anism might cause injury to personnel, See the warning
plate attached to the arresting hook.

DISASSEMBLY OF TAIL WHEEL AND ARRESTING HOOK INSTALLATION

(Reference: VS-10226)

(Reference Photogrerh VS-5192)

The procedure for removing any or all of the
parts of the tail wheel and arresting hook assemblles
is as follows:

Hoist the tail of the airplane at the 1lift tube,
applying counterweights as directed.

Detach bonding before removing bolts from jolnts.
(Note: All principal bolts have cottered nuts, and are
to be installed with bolt heads on the left hand side
of the airplane unless otherwise noted).

Remove the arresting hook as described above.
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Remove the VS-11878 bolt from the joint at the
after part of the wheel yoke assembly (detail "C" on
reference drawing), allowing the wheel assembly to swing
from 1ts forward joint. Detach the VS-11902 arresting
hook 1ink from the VS-11901 arm and the VS-11903 rocker
arm.

Detach the VS-13853 taill wheel hydraulic strut
from the bracket on the upper end of the VS-11229 scissors
assembly. Detach the VS-1190% arresting hook dashpot
and VS-11937 retracting strut from the rocker arm., If
removal of any of these parts 1is desired, they may now
be detached at their forward ends and removed from the
airplane. Access to their forward points of attachment
is through the lower fuselage mid section access door.

Detach the wheel locking contrcl cable from the
lever on the forward side of the wheel pivot.

Remove the VS-11879 bolt from the joint at the
bottom of the tail wheel bulkhead. (Detail "A" on
peference drawing). In order to do this, it will be
necessary to disconnect the door closing link on the
right hand side, so that the door may be opened wide
enough to allow clearance for the bolt.

NOTE: This bolt is installed with the bolt head on
The right hand side of the airplane.

Detach the lower ends of the door closing mechan-
1sm 1inks from the crank levers on the upper part of
the tail wheel bulkhead.

Remove the AN28-43 bolt attaching the tall vheel
compression strut to the bracket on the tail wheel
bulkhead.

The compression strut, the scissors assembly
and the oleo strut may now be removed from the airplane
and the bolt connecting them removed (detail "B" on
reference drawing). These three parts should be re-
connected before reinstallation in the airplane.

Assembly and installation of the tall wheel and
arresting hook mechanism 1s accomplished by reversing
the above procedure,

NOTE: On all moving parts of the tail wheel retracting
mechanism, do not draw up nuts more than finger tight,
or the tall wheel emergency extenslon will not operate.
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Also note that the springs on the tail wheel actuating
strut and on the arresting gear dashpot are preloaded;
consequently, care should be exercised when disassembling
these mechanisms,

TAIL WHEEL OLEO STRUT

(Reference: VS-10205)

Complete and detailed instructions for priming
and servicing the tail wheel oleo strut are given on the
reference drawing.

WING FOLDING

(Reference: VS-11717)

The hydraulic mechanism for folding the wings
consists of a VS-13779 hydraulic strut in the outer
panel, attached at one end through a V3-15034 universal
joint to a bracket bolted to the beam, and at the other
end connected by & link assembly to the VS-10719 sup-
port which extends from the center section beam at the
hinge line.

In operation, the wing folding mechanlsm works
in conjunction with the wing hinge pin pulling mecha.-
nism,

WARNING : Do not fold the wings unless the hydraulic
system has been bled.

To fold the wings, the hinge pin locking handle
on the left hand cockpit shelf must be released from
"pulled out" or locked position. If the battery switch
is on, the howler will then go on as the control is
lowered. Then the hydraulic wing folding control, also
on the left hand shelf, must be pulled back. As the
wing panels start to fold the howler will go off.

For spreading the»wings, the cockpit control
lever must be pushed forward and then, when the wings
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are completely spread and the hinge pins engaged &as
indicated by the hinge gap doors, the hinge pin locking
handle should be pulled out and given a guarter turn to
the locked position. Again, if the battery switch 1s
on, the howler will go on as the wings spread; however,
raising the locking handle will turn it off. Thls lock-
ing handle connects by cables and pulleys to locking
mechanisms on the hinge pin pulling struts, the purpose
being to prevent accidental folding of the wings.

WING HINGE PIN PULLING STRUT

The wing hinge pin pulling installation conslsts
of a hydraulically actuated strut bolted to the lower
wing hinge on the center section end rib. The operation
of this assembly, which 1s coordinated with that of the
wing folding mechanism, 1s explained under "Hydraulic
System-General".
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BODY GROUP
REFERENCE DRAWINGS
V8-10225 Unit Assembly - Front Section Fuselage and
Center Sectilon
V3-10227 Front Section - Fuselage
Vs-10228 Mid Section - Fuselage
VS-10229 Aft Section - Fuselage
V3-10248 Cockpit Cabin Installation - Sliding Section
V3-10250 Fuselage Assembly
V8-10600 Inboard Profile - Fuselage
VS-11204 Windshield Assembly
Vs-10404 Surface Controls Installation - Fuselage -
"Tncluded in Surface Controls Section".
VS-10430 Elevator Control Installation - "Included
in Surface Controls Section",
V8-10226 Tail Wheel Installation - "Included in
Hydraulics Section".
VsS-10270 Hydraulic System - Fuselage - "Included in
Hydraulics Section",
V3-12982 Bottle Installation - Emergency Release -
"Included in Hydraulics Section".
V3-10326 Main Fuel Tank Installation - "Included in
Power Plant Section”.
V3-12343 Engine Control Unit - "Included in Power
Plant Section",.
VS-104%08 Pilot's Seat Installation - "Included in
Fixed Equipment Section".
VsS-10%27 Electrical Installation - Fuselage and
Center Section - "Included in Fixed
Equipment Section".
VS-10470 Instrument Installation - "Included in Fixed
Equipment Section”.
TA Vs-10525 Radio Installation - "Included in Fixed
q Equipment Section”.
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BODY GROUP
] FUSELAGE

(Reference: VS-10250)

The fuselage is of aluminum alloy, semimonocoque
construction and composed of three main sections, 1l.e.,
1 front, mid and aft. -

1. The mid and aft sections are joined by a splice
plate (.051 alclad, 24ST-47A8) which is fastened to the
interior of the skins by means of four rows of rivets,
one row of CVC-1362AD4-6 rivets on the mid section skin
and three rows of CVC-1362AD4-4 rivets on the aft section
skin, (See photographs VS-4699 and VS-5193). Interior
reinforcement consists of trusses and upper and lower
longerons. The lower longerons are riveted to fittings
vhich are bolted to the tail wheel bulkhead, No. 288.

The fittings on the aft section and mid section trusses
are bolted together through holes provided in the tail
vheel bulkhead. The upper longerons run from the stabi-
lizer bulkhead forward to the firewall. Fittings are
riveted to the longerons at the connecting points, 1i.e.,
the tail vheel and seat bulkheads, The longeron fittings
are then bolted together. Attaching parts for the longe-
ron and truss fittings are called out on VS-10250. I

2. Removal of the aft section may be accomplished
by disconnecting surface control, hydraulic and electric
lines, removing the bolts called out on the reference
drawing which attach the truss and longeron fittings at
the tail wheel bulkhead, No. 288, and drilling out the
existing rivets in the skin and splice plates. On re-
assembly, rivets the next size larger must be used.

ATTACHMENT OF THE FRONT
AND MID SECTIONS OF THE FUSELAGE

(Reference: VS-10250)

Section A-A of 'VS-10250 and the section views
referenced therein show clearly the attachment points
of the front and mid sections at the seat bulkhead

e e e e AL
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(consisting entirely of boited connections), the attach-
ing parts to be used, and the manner in which they are
to be inserted.

The following procedure is recommended in attach-
ing the front and mid sections of the F4U-1, FG-1 and
F3A-1 airplanes, and should be followed as closely as
possible:

(a) Mount the front and mid sections
on separate cradles of correspond-
ing height, the cradles preferably
being equipped with rollers at the
base.

(b) Bring the two sections together
so that all bolt heles align.

(c) Insert the longeron bolts from
the forward side, tighten with
AN-310-7 nuts and cotter.

(d) Insert the remaining attaching
bolts through the bolt holes in
the attaching angles on the two
fuselage sections. These bolts,
called out in -Sectien A-A of
V8-10250, are to be inserted from
the aft side. Other necessary
attaching parts are called out
on this draving.

(e) Make all surface control, hydraullc
and electrical comnections. Refer
to drtwinﬁs V8-10404, V3-102T70
and VS-10427 included within this
manual. )

(£) With the front and mid sections
mounted on cradles, follov & pro-
cedure opposite to that given
above, for disassembly of the two
sections,

5562
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WINDSHIELD AND COCKPIT CABIN
(Reference: VS-11204, VS-10248)

The windshield is located just aft of station
No. 134 and covers the forward portion of the cockpit.
The cockpit cabin extends from the windshield to the
seat bulkhead, a sliding section housing the cockpit.

The transparent panes of the windshield are of
9/32" laminated, non - shattering plate glass. The
top or dome of the windshield is of 1/4" plexiglas.
The cockpit cabin sliding section panes are of 0.150
plexiglas. The panes in the rear vision tumnnel are
of l/g" plexiglas.,

All the plexiglas panels are fitted under re-
taining strips and are allowed to expand or contract
without buckling by the use of a clamping extrusion
through which the machine screws are fitted .

The sliding section is controlled internally
by a pull handle, and externally by & push button,
elther of which operates a cable arrangement which
releases & locking pin on the lower right hand side
of the sliding section. Turnbuckles are provided
on the control cable for adjustment. Refer to drav-
ing VS-10248.

In case of emergency, the sliding section may
be released from its tracks and thrown clear of the
airplane by pulling on the release pins and then on
the emergency threw-off handle and pushing forward as
noted on drawing VS-10248. In the event of an inverted
landing, & knockout panel for emergency exit is pro-
vided on the right hand side of the sliding section.
This panel may be released by pulling downward on the
control handle and thrusting outward.

The 13" bullet proof glass directly behind the
windshield may be readily disassembled and removed by
removing the windshield dome, the periscope, the illumi-
nated gunsight from its mounting bracket, and the
attaching bolts at each upper corner &udat each lower
corner of the bullet proof glass.

An observation window is provided in the fuselage
bottom in the cockpit. The window is held in place by
retaining strips and screvs. )




VOUGHT-SIKORSKY AIRCRAFT
—————————— s e

— =
REPORT No._5562
Date 9-T-42
Page 58

The windshield assembly, including part of the
top deck fuselage cowling, 1s replaceable as a unit.

FLOORING

The only flooring in the cockpit consists of
foot trouglk. aligned with the rudder pedals, the troughs
acting as foot rests for the pllot. The troughs are
fabricated of alclad sheet and riveted to the supports
on the fuselage.

TAIL CONE
(Reference: VS-10250)

The metal (.032 alclad sheet) tail cone 1s attached
to the aft section fuselage skin by twelve (12) No. 8
flat head machine screws. The fuselage tail fairing,
.032 alclad sheet, is attached to the base of the taill
cone by four (4) No. 6 countersunk head machine screws.

STEPS

Steps and hand grips are located on the center
section to afford access to the cockpit cabin. An add-
itional double step 1s provided on the right hand side
of the fuselage to facilitate entrance to the cockpit
and servicing of the cockpit. The steps and hand grips
are of the collapsible door type which gives a smooth
surface to the skin on the outside.

" REPAIR

For complete details on the repalr procedure for
the Body Group refer to the "Repair Manual for F4U-1,
FG-1 and F3A-1 airplanes",
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POWER PLANT GROUP

REFERENCE DRAWINGS

Power Plant Installation

Engline Controls Installation

Engine Accessories Installation
Starting System Installation

011 Tank Assembly

Lubrication System Installation
Exhaust Collector Installation

Fuel System Installation

Mein Fuel Tank Installation

Power Plant - ﬁemovable Sectlon

Side Panel Assembly - Engine Sectlon
Cowl Assembly - Nose - Engine Sectlon
Cowling Installation - Engine Section
Engine Section Group

Flaps Installation - Engine Cowl
Lubricating Diagram

Fuel System Installation - Outer Panel
Engine Control Unit

Diagram - Fuel System

Vapor Dilution System

Fuel Tight ‘Procedure - Tank - Outer Panel -
"Included in Wing Section”.
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POWER PLANT

(Reference: VS-10300)

ENGINE

The airplane 1s powered with a Pratt and Whitney
Double Wasp Model R-2800-8 engine (2 stage, 2 speed)
rated at 1675 horsepower at 2550 RPM from sea level to
5500 feet, 1625 horsepower at 2550 RPM at 15,000 feet,
and 1550 horsepower at 2550 RPM at 21,500 feet. For
take-off the engine is rated at 2000 horsepower at
2700 RPM. The gear rgtio 1s 2:1.

The military rating for the Pratt and Whiltney
Model R-2800-8 engine (2 stage, 2 speed), based on five
minute operation, i1s as follows: 2000 horsepower at
2700 RPM at 1000 feet; 1800 horsepower at 2700 RPM at
13,500 feet; and 1650 horsepower at 2700 RPM at 22,500
feet. Rated over-speed for thirty seconds is 3060 RPM.

ENGINE OPERATING INSTRUCTIONS

(see Pilot's Handbook)

Reference: Bu per Technical Orders: 35-38, 21-39,
39-41, 55-41, 5-40, 18-42, 43-42.

g Bu. Aer. Technical Orders: 27-39, 16-42, 37-41,
2-42. .

PROPELLER

The airplane is fitted with a Hamilton-Standard
three-bladed, constant speed, hydromatic propeller.
The blace design is No. 6443A-21; the hub design 1s
No. 23E-50-21; the governor design is No. 4Gl0-G5C. The
total range of the blade angle control is 440, The nomi-
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nal diameter of the propeller is 13 feet 3 inches. The
normal low pitch stop setting is 12°, The normal high
pitch stop setting 1s 54°, These angles are measured
at the 72 inch station.

The propeller control is discussed under "Power
Plant Controls"”.

% Reference: Bu Aer Technical Orders: 5-38,
5=-40.

POWER PLANT REMOVAL

(Reference: VS-10350)

Note: Refer to V3S-10350 for items to be removed
before attaching the power plant hoisting sling and
proceeding with removal of the power plant section. A
detailed listing of items to be removed 1s given on this
drawing. _

1. The following items must be disconnected or de-
tached at the firewall when removing the power plant
unit. See V3-10350.

Right Hand Side:

(a) Vapor Return Line

(b) 011 Pressure Line

(¢) Manifold Pressure Line

(d) Vacuum Iine

(e) Hydraulic Line to Engine Cowl Flap Strut
(f) Hydraulic Line from Engine Cowl Flap Strut
(g) Jack Plug - Generator, Starter Switch,

Tachometer, 0il Inlet Thermometer, Car-
buretor Air Thermometer.




Left Hand Side:

(h)
(1)
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Hegter Line

2

{a)
(b)
(c)
(a)
(e)
(f)
(g)

Insert the 1lifting links on the VS~11392 engine
sling in the engine lifting eyes. (NOTE: The airplane
must be in the thrust line level position in order to

use this sling). Insert the hoisting hook through the
proper hole in the VS-11392-2 bar., The preper hole in
the bar shall be determined on the following eonsider-

ations:

3.

L.

(a)

(p)

{c)

(d)

Apply sufficient hoisting force to the sling to
relieve the mount Bolts of the engine weight.

Remove the upper engine mount attaeching bolts at
the firewall. Caution: Care should be exerolsed to
insure that the engine is not allowed to swing so as to
impose bindins loads cn the mount, the firewall, the
center ssction main beam or the upper longeron fitiings
after the upper bolts are loosened.

Engine Controls Connections

Fuel Pressure Vent Llne

Fuel Pressure Line

Hydraulic Line from Regulator to Reservolr
Ignition Conduit

Hydraulic Line - Suction to Hand Pump
Hydraulic Line - Pump to Regulator

Extreme forward hole: - Bare engine -
power plant unit with propeller but without
intercoolers.

Center-forward hole: = Power plant unit
complete with propeller and intercoolers.

Center - Aft hole: = Power plant unit with-
out propellers or intercoolers.

Extreme aft hole: = Power plant unit with
intercoolers but without propeller.
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5. Remove the lower engine mount bolts and swing
the power plant clear, steadying it to keep the thrust
axis in a substantially horizontal position so that the
lifting sling does not damage the engine or other parts.

The power plant unit 1s installed by reversing
the above procedure.

ENGINE MOUNT

(Reference: V3-10650)

The engine mount is built of torch welded, chrome-
molybdenum steel tube (44T18), sheet (47S14), and bar
(46323 and 46328). The engine 1s supported on six (6)
flexible mounting brackets attached to the mount as shown
on drawing VS-10650, Attachment of the upper mount fitt-
ings to the longerons (through the firewall), and the
lower mount fittings to the center section beam is shown
on this drawing also. (See Photograph V3S-5247). If re-
moval of the engine mount 1s necessary, the attaching
bolts should be tightened on re-installation, 1n strict
acgordance with the torque wrench values given on VS-
10650.

WARNING: In case of sudden engine stoppage, caused
by obstruction of propeller rotation, remove the engine
mount and check the mount attachment fittings by proof
loads. Failure of the fittings is most likely to occur
in the lower fittings, especially the lower left fitt-
ing.

POWER PLANT CONTROLS

1. PROPELLER GOVERNOR

The constant speed control unit, Hamilton Standard
Model 4G10, is mounted on the engine nose. It is manu-
ally operated from the engine control unit, VS-12343, on
the left hand side of the pilot's cockpit by means of a
sliding control.
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THE MAXIMUM GOVERNING SPEED SHOULD BE SET FOR 2700 RPM

(a) To adjust the propeller governor control
for maximum RPM, break the lockwlre and
loosen the four screws which clamp the
ring to the disc on the governor. When
these screws are loose, the torque shaft
may be rotated independently of the lever.
See photograph Vs-5180.

(b) Pull the control lever in the cockpit back
to minimum RPM position.

(c) Rotate the governor shaft as far as 1t will
go in a clockwise direction when viewed
from the left side of the alrplane. While
held in this position, tighten and lockwlre
the four screws, re-clamping the ring, disc
and lever,

(d) Set the stop screw on the governor head to
give 90° total motion to the torque shaft.
This will give approximately 2700 RPM for
take-off.

(e) For final setting of the stop screw for
maximum RPM, set the control lever forward
to 2700 RPM in flight, then land, and,
without changing the setting of the governor
control from the position which gives this
speed, screw in the stop screw untll 1t just
touches the lever. :

(f) Tighten the jam nut.
2. THROTTLE AND MIXTURE CONTROLS

The throttle and mixture controls consist of an
engine control unit, VS-12343, mounted on the left hand
side of the cockpit, with Simmonds controls running for-
ward through the fiprewall to jackshafts which transmit
the push-pull motion from the control levers to push
rods, thence to bell cranks and finally to the appropriate
levers on the carburetor. The jackshafts are mounted on
supports clamped to the engine mount. The bell cranks
are mounted on an idler attached to a support clamped
to the engine mount, and further restralned by an engine-
to i1dler supporting rod. This arrangement eliminates
the transmission of any engine motion which might affect
throttle or mixture operation.
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ADJUSTMENTS

VOUGHT-SIKORSKY AIRCRAFT

All rod ends in the throttle and mixture linkages
are threaded and fitted with Fafnir self-aligning ball-
bearing rod ends. Adjustments may be made at the rod
ends connected to the jackshafts, the rod ends connected
to the bell cranks, or the rod ends connected to the
levers on the carburetor,

THROTTLE AND MIXTURE CONTROL RIGGING

The basic requirement in rigging the control
linkages is that the movement of the controls be limited
by the stops on the carburetor and not by stops or inter-
ference elsewhere in the linkage. All adjustment should
be performed on the push rods between the carburetor and
bell cranks; however, if the total adjustment provided
is apparently too long or too short, adjustment may be
mede on the rods between the jackshafts and bell cranks.
Other adjustment polnts are provided in order to insure
the non-interference of the throttle and mixture controlgq
with foreign structure.

3, SUPERCHARGER CONTROL

The supercharger 1s controlled from the same units
as the throttle and mixture. The control is a Simmonds
running from the VS-12343 unit through the firewall and
to the lever on the supercharger, Adjustment in the
control is provided on the gself-aligning, ball-bearing
rod ends at the supercharger. Adjust s0 that the full
travel of the control is governed by the stops on the
supercharger.

L. ALTERNATE ATR CONTROL

The alternate air control, an Arens controlled
from the left hand auxiliary control panel, runs forward
from a push-pull control knob through the firewall to a
jackshaft mounted on & support attached to the front facq
of the firewall; the Jjackshaft then transmits the push=
pull motion through a push rod to a bell crank assembly
attached to the valve on the carburetor alr entrance
duct.

Ad justments may be made at the forward end of the
Arens control and at the lower end of the push rod. Ad-
just so that the valve is flush with the upper surface
of the duct when the control knob is pushed forward to
the closed position.

———

-
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PROPELLER ACCUMULATOR

The propeller accumulator (Simmonds-Olaer H101,
Simmonds Aerocessories, Inc., New York, N.Y.) is mounted
oL the left hand side of the airplane forward of the oil
tank armor plate. Its purpose is to supply oil under
pressure to the governor at times when, during aerobatics *
or combat, the normal flow of engine oil to the governor
might be temporsrily interrupted. The procedure for dis-
assembly of the accumulator for inspection or repelrs is
as follows:

1. Release the pressure in the accumulator at the
tire-type air valve, and remove the valve core.

2. “Remove the accumulator from the airplane by
detaching the hose connection and removing the
clamp bolts.

3. Remove the solder slug from the spanner wrench
hole in the closure cap, and take off the cap,
using a spanner wrench or a strap wrench. Pull
out the plug and the sealing gasket.

y, Rembve the two nuts and the washer over the valve
stem shoulder.

5. To remove the separator bag from the accumulator
shell, a special disassembly tool, whick 1s
procured from the manufacturer, must bc used.
This tool consists of a short rod which engages
the valve stem, connected by a length of swaged-
on cable to a long, thin rod. Attach the short
rod to the valve stem and push the stem and the
rod into the shell. 1Insert the long rod into
the shell, work it around the bag and push 1t
out *hrough the hole in the opposite end of the
shell. Turn the bag over in the shell by pulling
on the attaching ceble. Grease the mouth of the
shell and gently withdraw the bag.

Clean the inside of the shell and inspect fcr sharp
edges, pits, and protrusions. Inflate the bag to twice
normal size and examine for flaws, bPfeaks and leaks. In
case of bag feillure a new one must be installed.
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To reassemble the accumulator:

1. Remove the valve core. Place a small quantity
of 0il in the bag,wash 1t around to wet the inside
thoroughly. Hject the excess oil, squeeze out all aly,
and attach the special pull-through rod to the valve
stem. Insert the rod in the mouth of the shell and
through the valve hole in the opposite end, grease the
shell mouth and gently pull the bag into the shell.
Remove the pull-througn rod and replace the washer and
the nuts, holding the valve stem with the wrench flat

provided, to keep it from turning as the nuts are drawn
up tight.

2. Replace the valve core and the valve cap.

3, DPlace the sealing gasket against the shoulder
of the plug, insert the plug in the mouth of the shell,
replace the cap and tighten with a spanner wrench or a
strap wrench.

After the accumulator has been reassembled, test
under pressure tor leeks in the valve, separator bag,
and around the gasket, then reinstall in the airplane.

NOTE: The accumulator is to be preloaded with air to a
Pressure of 3C0 p.s.i., not more than 24 hours before
engine run in. Accumulator pressure should be checked
daily when the airplane is in service.

Reference: Bu Aer Technical Order: 49-42

STARTING SYSTEM

(Reference: V3-10305)

These airplanes are equipped with an Eclipse,
Type III, Cartridge Starter, the breech of which is
attached to a tripod mounted on the engine. The breech
is readily accessible through a door hinged to the right
hand side panel of the accessory compartment. The door
is locked by two Dzus fasteners. The ammunition
magazine, capacity 8 cartridges, is fastened to the
inside of the right hand side panel and i1s accessible
through the cartridge starter breech access door.

The contacting switch for this starter is located
on the rain switch panel on the right hend shelft in the
pilot's cockpit. The electric primer unit (reference
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VS-10427) is mounted on the carburetor, the primer
switch being located beside the starter switch.

The booster coil, furnished with this starter,
is supported from the engine mount. The booster coll
is accessible upon removal of the right hand side panel
of the accessory compartment.

NOTE: The cartridge ordinarily used with this starter
contains 3?5 grams of powder. A 40 gram cartridge may be
used with this starter in cold ‘weather.
Reference: Bu. Aer. Technlcal Order: 21-39, 52-42

Bu. fer. Technical Note: 23-41

FUEL SYSTEM

(Reference: VS-10325)

The fuel system of this airplane 1s a series
system comprising one main fuel tank in the fuselage,
two auxiliary tanks (one in each outer panel), an engine
driven fuel pump (Navy type H4E3), an electric motor
driven stand-by pump, (Navy type H4E4), an electric fuel
quantity gage, a selector valve, and the necessary pip-
ing, fittings, valves and controls as required to regu-
laete the flow of fuel from the tanks to the engine.
The fuel flow, as shown on the fuel system dlagram, goes
from the tank outlet for which the fuel cock 1s set,
through the cock, the electric motor driven stand-by
pump, the strainer drain unlt, and the engine driven
fuel pump, to the inlet on the carburetor. As the fuel
is drawn through the strainer drain unit, water and sedi-
ment is left in the strainer housing where 1t can be
removed periodically. There 1is a stand-pipe reserve of
50 gallons of fuel in the main tank, the standpipe 1tself
holding 3 gallons of fuel.

A vapor return line from the carburetor is attached
to the top of the main tank. Under normal engine operat-
ing conditions, approximately 5 to 8 gallons of fuel 1s
returned to the main tank through the vapor return line
in an hour of engine running.
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NOTE: At any time the airplane is operated with a full
maln tank (230 gallons of fuel) and an additional quant-
1ty of fuel in the outer panel wing tanks, 1t is impera-
tive that sufficient fuel be used from the main tank first
to allow space for the vapor return. If this directive
is not adhered to, the returned fuel will overflow
through the main tank vent lines. Starting and warming
up with the selector valve control on "Main" will remove
a sufficient quantity of fuel from the main tank so that
no further attention need be given to vapor return). Tke
fuel selector control should be turned tc "Reserve" on
take-offs and landings only, and as otherwise directed in
the Pilot's Handbook. After take-off, fuel carried in
the wing tanks should be used first, main tank last.

A vapor dilution system 1s provided in the left
and right wing tanks in order to furnish protection
against fire or explésion under gunfire. The control,
which is located just below the elevator tab control and
operated by turning counterclockwlse (see photograph VS-
5680), releases carbon dioxide from a high pressure cy-
linder to the wing tank fuel lines, thereby providing an
inert atmosphere within the fuel tank. The vapor dilu-
tion system has been designed to prevent an accumulation
4 of pressure within the wing tanks in excess of that for
which the tanks were designed. Two check valves are in-
corporated in the lines of the vapor dilution system in
order to prevent a return flow of the carbon dioxide
once the CO, is released to the wing tanks. The carbon
dioxide should be released immediately prior to combat.
Warni%%: The outer panel tanks must not be purged when
operating on fuel from these tanks. Injection of CO
would result in interruption of fuel flow through thgse
lines.

Reference: Bu. Aer. Technical Order: 55-41

MAIN FUEL TANK

(Reference: VS-10326)

The self-sealing, aromatic resistant main fuel
tank is suspended from six hangers in the tank com-
partment just forward of the pilot's cockpit. The
tank is braced internally by means of cables as shown
in Section D-D of the reference drawing.
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The direct-lift, float-type electric fuel quant-
ity gage, vacuum relief valve and vent lines are installed
as a unit, the fuel quantity gage being attached between
the base and top of the tank. See Section D-D of V3-10326.
The venting arrangement is such as to permit rapld re-
fueling with high duty equipment and to prevent loss of
fuel during catapulting, arresting and acrobatics. Press-
ure differential relative to atmospheric pressure within
the tank and external atmospheric pressure is relieved
by & vacuum relief valve. (Note: on reattaching the cowl
deck above the tank, the V3S-I3379 sponge rubber pad should
be fitted snugly between the cowl deck and the fuel gage,
as shown in Section D-D of the reference drawing, in
order to eliminate possibility of damaging the gage).

The capacity of the main fuel tank is 230 U.S.
gallons., The last 50 gallons is kept in reserve by the
use of a standplpe.

The filler cap, gasoline tight under ten pounds
pressure, is on the upper surface of the tank.

The fuel tank gage 1s located on the main instru-
ment board in the conckpit. With the airplane in the
thrust line level attitude, the gage is marked to 1ndicate
the fuel quantity in the main tank in 10 gallon increments
from 10 to 200 gallons.

gtrainers of ten mesh monel screen &re provided at
the top of the standpipe and at the "Reserve' outlet.

The drain plug is located at the bottom of the maln
tank. The plug may be opened by inserting the VS-17519
wrench provided in the tool kit and turning counterclock-
wise. When the drain has been closed,lockwire the plug
to the VS-13388 nut on the drain fitting. Access to the
drein plug is obtained by removing the fourteen (14) screws
in the cover plate attached to the fuselage skin beneath
the fuel tank.

The main tank cover, VS-17228, may be removed for
inspection of the tank interior or for disconnection of
attachment fittings prior to removal of the tank. Re-
moval of the cover 1is accomplished by removing the forty
six (46) AN-510-Cl0-14 screws which attach the cover to
the cowl deck, VS-11835, above the fuel tank.

Removal of the main fuel tank shall be performed
as follows:
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1. Remove the tank cover, VS-17228.

2. Disconnect all tank-to=-structure attachments
from the interior of the tank. (The hole provided
by removal of the cover is large enough to permit
access to a man of average proportions).

3. Disconnect the two fuel lines, "Main" and
"Reserve'", at the fittings on the lower left, hand
side of the fuel tank. Lockwire the nuts on the
fittings on reassembly).

L, Disconnect the Camloc fasteners around the
edge of the cowl deck.

5. Insert and "open" the hoilsting saddle. With-
draw the fuel tank from the tank compartment.

WARNING: It is imperative that personnel working
inside of the self-seallng fuel tank wear shoes
or"sneakers" with rubber bottoms (without heels),
to avoid damaging the self-sealing cell.

Reference: Bu. Aer. Technical Order: 46-41

FUEL MEASURING GAGE

The drawing on the following page shows &
fuel measuring gage for checking the quantity of
fuel in the main tank in cases when the fuel quan-
tity gage 1s damaged or its accuracy questioned.
To use the gage, insert it in the fuel filller neck
opening until it rests on the crossbar, which should
point fore and aft. The airplane should be in the
three-point attitude when using thls gage.
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INSTRUCTIONS FOR REPAIR OF

SELF-3EALING FUEL_ CELLS

1. This procedure produces & permanent repair. The
size and degree of repair is not limited. However, the
degree of effective repair of self-sealing fuel cells will
depend upon the facilities available, experience, and the
amount and seriousness of the damage, Cells that are con-
sidered beyond repair should be scrapped in such & manner
as to save flat areas that can be used in the repalr of
less severly damaged cells, and the fittings to replace
damaged fittings of cells otherwise usable.

2. The following equipment 1s required to effect repalrs
by the following method:

1/4" Steel Hand Roller

3/32" Steel Plain Hand Roller
Shears

Mirror

1" Paint Brush

#40-80 Emery Cloth

Sharp Shoe Knife

Spatula

Clean Lintless Rags

%, The following Materials are required to effect repairs
by this method:

can Acetone Solvent No.l

can Ethylene Dichloride Solvent No. 2

can Synthetic Rubber Dough 3 M, Ex. 55257%

can of accelerator for Dough

can Solvent resisting cement, Thiokol
E.C. 5TO0*

roll .060" solvent resisting synthetic
sheet cured Chemigum or Ameripol¥*#*

S Y

#From Minnesota Mining & Mfg. Co.

*#Fprom Goodyear Tire & Rubber Co., or B.F. Goodrich
Co., similar to FTL-1 ON or 411B liner without
nylon

4, The accelerator and dough are to be prepared in the
following manner.
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Mix the accelerator thoroughly so that

the liquid and sediment are & homogeneous paste.
Add slowly 10 parts of mixed accelerator to 100
parts of dough by weight and stir continuously
until homogeneous, (Caution: Mix only enough
dough and accelerator for immediate use. Dough
older than two hours, or in a tough or non-tacky
condition should not be used.)

5. Preparation

Drain all gasoline from the cell and allow it to be-
come thoroughly dry. In case there 1s evidence of water
close to the injury, swab with acetone (Solvent No. 1) to
ald removal of water before drying. Drying may be hastened
by using rapid air circulation and heat. The temperature
of tank should not go higher than 1200F, (49°C). When the
sealing gum has resumed its normal appearance and is no
longer swollen, repalrs may be begun.

6. Repairs

Buff or dissolve with acetone &ll sloshing compound,
if present, from inner layer surface for a distance of three
inches (3“5 in all directions from edge of injury. (Important:
Poor adhesion of patch to inner layer material will result
1f the sloshing compound is not completely removed).

7. Buff the inner layer thoroughly three inches in each
direction from the injury. If the cell exterior 1is access-
ible, buff three inches in each direction until thefabric
cords are exposed.

8. Open and aligr the injury. Swab lightly with solvent
No. 2 and f£1ll injury with mixed dough. On the exterlor,
place dough over the injury and extending three (3") in each
direction from the injury and to a depth of one quarter inch
(1/4"). Place douﬁh on interior over injury and extending
one half inch (1/2") in all directions and one-eighth inch
(1/8") deep over the injury and tapering off to form & smooth
mound. Use & blunt spatula and work the dough like putty.

If the exterior is not accessible, the dough will have to
be extruded through the injury to the proper dimensions.

9. Cover dough on cell interior with a patch large enough
to extend three inches (3") in all directions from injury.
Buff patch to remove all gloss, Clean buffed patch and cell
surface with solvent No, 2. Apply one medium coat of cement
to liner and patch., Allow to dry for 10 to 15 minutes.

!ﬂ?h3
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Swab lightly with solvent No. 2 to make surfaces tacky.
Clean patch over injury and roll down.

10. Roll down patch in the following menner. Stick
one end of patch first. Then gradudally roll down to other
end of patch, mocving roller perpendicular to long dimensions
of patch and perpendicular to direction of advance of rolled
down area, During each movement of roller, part of roller
must overlap previously rolled down area to avoid trapped
air., Do not let any part of the patch touch until rolled
down in prescribed manner or trapped air will result. After
rolling down, the edges should be rerolled to Insure good
adhesion.

11. After patch has been applied and had about 1/2 hours
drying time, place one coat of cement on patch and the area
from which the sloshing oompound was removed.

12. Allow tank to dry for 24 hours at 100°F. before
r£111ing with fuel. Circulate air to aid the removal of
solvent.

13, Repair cell exterior, whenever accessible, either
with dough as described above, or by the following method:

Cut a petch large enough to extend two
and one-half inches %2-1/2" in all directions
from the edge of the damaged area. Buff patch
to remove all gloss and buff exterior cell
surfece as noted sbove, clean patch and exterior
surface with solvent No. 2. Apply two coats

of cement to cell surface and one coat to the
buffed patch, Allow 10 to 15 minutes drying
time between coats. Swab surfaces lightly with
solvent No. 2 before applying patch. Roll down
as noted above. Allow to dry for one-half hour
and paint over patch and buffed area with one
coat of cement. Allow patch to dry 24 hours at
100° F, before using cell.

14, Corner Repairs

Prepare patch stock and cell surface &as noted above.
Avoid wrinkling or stretching by cutting a single slit
radially from the edge of the patch to the center, which
will form the apex of the corner. Fit the patch, trim to
size, and cut the slit so that the lap, 1t will form will
be on & flat side as far from the injury as possible. Out-
line patch on the cell surface while the patch 1s in the
correct position so 1t can be returned so that position
after cementing.
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15. Apply cement as noted and place patch over outline.
(caution: Be sure to place patch so that the outline on
the cell and the edge of the patch coincide and so that the
inner end of the slit falls directly in the cormer).

16. Stick down one edge of slit with finger and roll down
patch starting from stuck-down edge and proceeding around
patch, Carefully observe the prescribed procedure to avoid
wrinkles and trapped air,

17. Apply cement to the surfaces that form the lap. Be
careful to coat the inner end of the slit in the patch. Roll
down. Paint edges with cement, being careful to cover vell
the inner end of the slit in the patch.

18. Cover slit with a narrov strip of patch stock and
roll down securely.

19. If edges of patch do not stick down well, wipe loose
places with a clean, lintless rag dampened with solvent, let
dry a short time and reroll. If adhesion is still poor,
apply one more thin coat of cement, let dry, and roll down.
If patch is still loose at any point, remove and scrap clean
aiurfaces of cement, and apply a new patch.

20, A second patch is put on in the same mammer over the
first patch and extending beyond the first gum patch at
least 1/2". Place slit on a different plane surface if
possible.

21, Outside Repair

Outside corner repairs are made in the same manner
as the inside repair, but following the specified outside
repair procedure. Use only one patch and cover lap with
& strip of repair sheet in such a manner that the strip will
extend one inch on each side of outside edge of lap and from
apex or corner to outer edge of patch.

22, Loose Laps

Repair loose lap seams by using the prescribed pro-
cedure of buffing, washing, cementing rolling down and
patgﬁing of the loose lap without the use of additional
patches.

23, loose Patches

Treat in the same manner as & loose lap unless it 1s
obviously better to replace the patch with & new one using
the prescribed procedure,

i W
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24, General

All repaired tanks must dry &t least 24 hours at
100°F. (389C.) after last repair is completed before being
filled with gesoline. Repalirs are improved by & longer
%ﬁy%ng)time. The temperature should not be above 120°F.

90¢C,

Alvays wash cement out of brush with solvent immed-
iately after use,

25, Caution:

Solvent and cement vapors are somewhat toxic if in-
haled over a long period of time. A respirator designed
for organic vapors should be worn if operator is exposed
to high vapor concentrations (working inside liners), If
practicable air should be circulated through the cell to
prevent high concentrations of vapors.,

26. Danger

Vapors are highly inflammable a&nd should not be
allowed to accumulate., No sparks, smoking or open flames
should be alloved near place where cementing is being done.
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PRESSURE SYSTEM - MAIN FUEL TANK

(Reference: VS-10325, V3-10270, Vs-13380)

In order to prevent loss of fuel pressure and
to guard agalnst the possibility of vapor lock de-
veloping at high altitudes, a pressure system is in-
stalled whereby, above 12,000 feet altitude, approxi-
mately, & constant pressure of 3% pounds per square
inch, with respect to external atmosphere i1s main-
tained sbove the gasoline surface in the main fuel
tank. '

The pressure system consists of a line from
the intake manifold to the pressure regulator, the
main tank vent line continulng from the regulator to
the main tank. The system contalins two valves in
series, one valve on the line on the intake manifold
and the other on the pressure regulator. Pressure
can be transmitted only with both valves im the on'
position. The cut-off valve on the line from the in-
take manifold is automatic 1n 1ts action, being oper-
ated by a bellows, and will be in the "on" position
above 12,000 feet and in the "off" position below 12,000
feet. The second valve 1is controlled manually by
means of an ON-OFF control on the pressure regulator
located on the right side of the cockpilt beneath
the main instrument panel.

Refer to the pilot's handbook for further de-
tails concerning the pressure system and its operatlon.

Reference: Bu. Aer. Technical Orders:
5-40, 55-41

Bu. Aer. Technical Note:
18-42, 28-41
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The fuel pressure gage 1s located on the lower,
right hand corner of the instrument board and 1s marked
to indicate the fuel pressure in the system in 1 pound
per square inch increments from O pounds per square inch
to 25 pounds per square inch.

OUTER PANEL TANKS

(Reference: VS-10325, VS-11360, VS-13382)

The integral fuel tanks in the outer panels are
assembled with zinc chromate compound between surfaces
with flush type rivets, and with bolts, nuts and washers
dipped in zinc chromate compound before assembly, as
required to make the tanks gasoline tight. For further
details concerning tank construction, refer to "Wing
Group" and to Finish Specification No. 102 at the back
of this manual,

Access for repairs and cleaning is provided through
hand holes located at the rear and sides of each tank.

A fuel strainer of ten mesh monel screen is pro-
vided at each tank outlet at the inboard end of the
tank. A perforated container of potassium dichromate
crystals is provided, located near the fuel outlet at
the inboard end of each tank, for removing water in the
fuel tank.

The fuel is transmitted from the outer panel fuel
line to the center section fuel line by means of a
swivel joint as shown on reference drawing VS-11360.

Each outer tank has a 57 gallon capacity or a
total of 114 gallons for both auxiliary tanks.

The filler cap is on the outboard upper surface
of the tank.

No fuel quantity gages are provided on the outer .
panel tanks.

Refer to "Fuel System" and to the Pilot's Handbook
for detalls of the Vapor Dilution System. Also, see
drawings V3-10325 and VS-13382 referenced above.
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FUEL LINES

(Reference VS-10325, VS-13380)

The main fuel lines of these airplanes are of
bullet proof or self-sealing construction, the fuel
lines in the wings belng fabricated of aluminum alloy
(5230-44T732) as shown.on drawing VS-10325.

SELECTOR _VALVE

The fuel selector valve, V3-12397, 1s secured to
a bracket at the bottom of the pilot's cockplt on the
left hand side. The control handle and dial are mounted
on the auxiliary control board and have five "on'" settings,
one for each fuel tank (including droppable tank), and
one "off" setting. A single shaft, actuated by the con-
trol handle, determines the flow of fuel through the
desired valve port; i.e., & roller attached to the lower
end of the shaft, inside the valve, presses against Gne
of the poppets, thereby opening a port and allowing fuel
from the selected tank to flow through the valve into
the fuel lines to the carburetor.

Reference: Bu Aer Technical Note: 19-39

ENGINE DRIVEN FUEL PUMP

The engine driven fuel pump, Navy type H4E3 (see
photograph V3-4936), is equipped with integral by-pass
and dlaphragm relief valves, The pressure rellef valve
should be adjusted to hold 15 to 17 pounds per square
inch at all engine spesds above 1840 RPM (Note: After
ad justment is made, be sure that the diaphragm vent
screen is free from cil and dirt).

AUXILIARY FUEL PUMP

The electric motor driven, auxiliary fuel pump,
Navy type HAE4, which replaces the conventional AEL-2

=



roan 0. 3 VOUGHT-SIKORSKY AIRCRAFT

F REPORT No..5562 |

Date 9-T-42
Page 82

Unit or wobble pump, 1s mounted on a support which 1s
riveted to bulkheads No. 1543 and No. 138 3/5. The
auxiliary fuel pump is provided for emergency use only
and as otherwlse prescribed in the Pilot's Handbook.
The pressure relief valve on this pump should be ad-
justed to hold 15 to 17 pounds per square inch.

LUBRICATING SYSTEM

(Reference VS-10307)

The oll system installation consists essentially of
a tank, an oil temperature gage, an oll pressure gage,
two oil coolers in series, two thermostatically controlled
0oil temperature regulating valves, two hydraulically con-
trolled oil cooler doors, and the necessary plping and
fittings. All parts, except instruments and thelr lines,
are located ahead of the firewall. 0il is taken from the
warm oil compartment in the bottom of the tank, through
The inlet fittings, VS-12391, and to the engine inlet.
The return oil from the engine outlet passes through the
VS-12392 outlet fittings, through the oil coolers, and
finally through the hot oil or cold oil return lines to
the tank. (Explanation: A temperature-controlled rotary
valve on each oil cooler allows the oil to pass through
the oil cooler cores when the oll temperature exceeds a
certain point. If the oil is passed through the oil
coolers, the return to the tank is made through the hot
01l return line to the top of the tank. When the oil 1s
cold (on warm-up), the rotary valves on the oil coolers
send the oil through the warm-up band on the oll coolers
and, in so doing, send it back through the cold oll return
line to the bottom or warm-up compartment in the tank).
A check valve is provided in the oil outlet fittings (item
H on Lubrication Diagram, next page) to preveat a return
of o1l to the engine through the oil outlet, this being
caused by internal pressure building up in the system.
The drain line and valve for the oll system are attached
to the inlet fittings. Both the inlet and outlet fittings
are of the quick disconnect type and are clamped to the
front face of the beam. An oil vent line 1s provided be-
tween the top of the tank and the engine. The handle for
controlling the oil cooler doors 1is located on the right
hand side of the cockpit. ' Details of the oll dilution
system will be included in the final corrected version
of this manual.
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0IL TANK
(Reference: VS-10306)

The oil tank is a torch welded assembly of alclad
sheet with welded on bosses for fitting attachment, and
welded on outlet and dirt sumps. Internal structure
consists of & riveted baffle assembly, VS8-11357. A
plug is provided at the bottom of the oil tank dirt sump
for periodically draining the sludge accumulated in the
sump. The drainage may be accomplished by removing plug
CV-54317 as shown in section C-C of the reference draw-
ing. Be sure that the gasket and lockwire are replaced
when the plug 1s restored.

The capacity of the tank 1s 20 U.S. gallons of oll
plus 3 gallons of foaming space. The filler unit is in
the right end plate of the tank and 1s accessible through
a door in the right accessory compartment panel, VS-11602.

The cap is of the NAF type and is fitted with a
graduated sounding rod.

A ten mesh brass screen is carried in the filler
unit and can be removed from the tank for cleaning or
repair by removing the six screws around the filler neck.

Reference: Buler Technical Note: 39-42

INSTALLATION
(Reference: V3-10650)

The oil tank is supported on brackets mounted on
the firewall as shown on the reference drawing. To
install the tank, bolt the straps to the lower support
brackets and swing the straps forward to clear the
tank. Attach the fork and turnbuckle to the firewall
stud as shown. Lower the tank through the engine mount
until it rests on the lower support brackets, then
swing the top aft so that the tank seats snugly in the
upper and lower support brackets. Bring the straps
around the tank and secure the upper ends to the fork.
Adjust the tension in the straps with the turnbuckle.
When adjustment is complete, lockwire the turnbuckle.

To remove, detach the straps and reverse the pro-
cedure described above.
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0IL, COOLER DOOR CONTROL

The quantity of cooling air to be admitted to the
0l1l coolers is regulated by two doors, or valves, con-
trolled from the right hand side of the cockpit. The
two doors may be placed in any position between "open"
and "closed" as required to by-pass the approoriate
quantity of cooling air through the airduct openings
to the coolers. Refer to "Hydraulic System".

OIL COOLERS

The two oll coolers are supported on brackets just
aft of the airduct openings in the center section. The
two coolers are mounted in series with the oil from
the engine going through the right hand cooler first,
then through the left hand cooler, and finally returned
to the tank. The two oll coolers are purchased complete
with rotary valves from the Harrison Redlator Division.

Reference: Bu Aer Technical Note: UWh=42

PIPING AND DRAIN VALVE

(Reference: V3-10307)

All piping is aluminum alloy tubing (5230-44T732).
Connections are made with standard synthetic rubber hose
and hose clamps.

The drain valve 1s a quarter turn, plug valve,
supported on the firewall shoulder just below the main
beam and attached to the shoulder by four screws. To
drain the system completely, remove the lockwire and turn
the drain valve.

INDICATOR INSTALLATION

Indicators are provided on the right hand sub-
instrument panel in the cockplt which whow the positon
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of the accessory compartment air exlt flap and the oil
cooler doors at all positions between "open" and "closed",

The indicator installations consist essentially of
spring-loaded cables running forward from the sub-instru-
ment panel through 3/16" brass tubing to the right oil
codler door and to & scilssors arm on the accessory com-
partment air exit flap strut. Refer to VS8-10302 for
further details.

CARBURETOR AND INDUCTION SYSTEM

CARBURETOR

These airplanes are equipped with Bendix-Stromberg
PD-13D4 injection carburetors. A carburetor instruct-
ion booklet is included at the rear of this manual.

AIR INTAKE BOX

The air intake box, an aluminum alloy casting
attached to the carburetor bottom flange, is equipped
with three backfire valves built into the bottom of the
box. A boss is provided on the top side of the entrance
opening for the carburetor warning light. For inform-
ation concerning the warning light refer to the "Pilot's
Handbook".

Cold air, taken through the openings in both wings,
passes through ducts to the auxiliary stage supercharger.
The compressed air leaves the engine through openings on
both sides of the engine and passes through ducts to the
two intercoolers. After Passing through the intercoolers
the air in combined in a "Y" duct and passes into the car-
buretor air box and then into the carburetor. No hot air
is required for this type of carburetor, but an alternate
air intake valve, controllable from the left hand sub-in-
strument board, 1s provided.

A floating take-off door is provided in the duct just
aft of the intercooler. This door will open when the en-
gine is operating as a single stage engine. When operat-
ing as a two stage engine, pressure will keep the door
closed.

Reference: BuAer Technical Orders: U44-40, 39-40
BuAer Technical Note: 32-40 .
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EXHAUST SYSTEM

(Reference: VS-10315, VS-10302)

The thrust type exhaust collector is made of .0375
stainless steel sheet (AN-QQS-757) welded in accordance
with Bureau of Aeronautics Specification SR-43 using a
columbium bearing 18-8 type welding rod (Navy Department
Specification 46R2). The exhaust collector is finished
in accordance with Bureau of Aeronautics Specification

SR-39.

An extension or stack is provided between each front
cylinder port and the ports on the collector.

A1l sections of the exhaust collector are jolned by
slip joints which permlt expansion or contraction due to
temperature changes.

The exhaust collector is restrained by two VS-10383
supports which are fastened to the engine by screws as
shown on the refereuce drawing.

Caution should be taken to avoid overtightening of
the bolts attaching the collector to the engine as the
heat will either cause the overtight bolts to fail or 1t
will restrain other parts so that they faill.

INSPECTION AND REPAIR

The exhaust collector is subject to extreme temper-
ature changes and excessive vibration in service and to
high loads during flight. (Note: It should be inspected
frequently for cracks, dents, chafing and burning. This
is especially important on this "Thrust Type" exhaust
collector. Repairs can be made by welding.

ENGINE COWLING

(Reference: VS-10645, VS-10650)

The engine cowl i1s of the NACA type and consists of
three main units, & nose cowl, cowl panels, and
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controllable cowl flaps. The flow of cooling air
through the engine is controlled by adjusting the gap
between the hydraulically controlled cowi flaps and the
engine diaphragm shoulder,

NOSE_COWL
(Reference: VS-10645, V3-10620)

The nose cowl is & riveted and spot welded assembly
of alclad sheet (248T-47A8a riveted to a trailing edge
channel of alclad sheet (2430-47A8).

The nose cowl is secured to the cylinders by means
of eighteen (18) links, the forward end of -the links
engaging the attachment plates on the nose cowl channel
as shown in Section B-B of VS-10620. Raise the nose
cowl into position and attach the after end of the links
to the cylinder head plates, using the attaching parts
called out in Section B-B of VS-10620. (Note: An
eccentric bushing is provided in the latter attachment
to allow for possible manufacturing veriations in the
mse cowl and the engine. Those links which do not fit
can be made longer or shorter by inserting & screw driver
%2 ;?e bushing end slot and turning the bushing in the

nk).

COWL FLAPS

(Reference: VS-10645, VS-10655)

The eighteen (18) cowl flaps are made of alclad
sheet (2480-47A8), and slide on eighteen levers. These
levers, which are aluminum alloy impact extrusions, are
actuated by eighteen (18) hydraulic struts connected
in parallel, the struts being inter-connected by 3/16
diameter tubing (5230-44T732) with aluminum alloy AN
type fittings. The levers are hinged to an elliptical
shaped channel of alclad sheet which is mounted on the
reaigcgvl mounting lugs on the engine. See photograph
V3-4936.
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The flaps are held in place by spring clips. A
safety attachment is also provided in the form of a
1/16" steel cable with a lift-the-dot fastener at the
end, which fastens on the center of each flap and also
serves &s & bonding attachment. The flaps may be readily
removed and replaced to provide access to the rear
spark plugs and to the exhaust collector. To remove a
flap, open the flaps just enough to provide access to
the fastener and clip, disconnect the 1lift-the-dot faste-
ner, 1lift up on the spring clip with one hand and slide
the flap aft with the other hand.

ACCESSORY COMPARTMENT PANELS

(Reference: VS-10650)

The four accessory compartment panels are spot
welded and riveted assemblies of alclad sheet (243ST-47A8)
and heat treated alclad stiffeners (24S0-47A8- H.T. to
56,000 P,S.I. After Forming). Repairs should be made
by riveting; falled spot welds should be drilled out and
replaced by 1/8" aluminum alloy rivets.

A hydraulically controlled accessory compartment
and intercooler air exit flap is hinged to the bottom
panel. The flap is removable with the bottom panel as
a unit., A snap-on fitting at the lower end of the flap
strut piston provides for quick disconnect at that point.
The control handle for the flap is located just beneath
the sub-instrument board on the right hand side of the
cockpit.

An upper and-lower compartment wing gap cover
(Upper Cover =-2430-47A8; Lower Cover - 24ST-47A8) fabri-
cated from alclad sheet is attached to the center section
leading edge on each side of the fuselage as shown in
Section A-A of the reference drawing. A splice plate
joins the upper and lower gap covers,

In the wake of the exhaust outlet stacks, ,062
asbestos sheet and .0l7 stainless steel sheet (AN-QQS-
T57) are riveted over the skin of the V3S-11607 bottom
panel and the V3-1160€ lower wing gap cover.

All panels, including the wing gap cover panels,
are attached to channel members by means of TUzus and
Camloc fasteners,
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ENGINE COWL PANELS
(Reference: VS-10645)

The four engine cowl panels are spot welded and
riveted assemblies of alclad skin (24ST-4TA8) rein-
forced by alclad stiffeners (24S0-47A8). All repairs
should be made by riveting. Failed spot welds should
be drilled out and replaced with 1/8" aluminum alloy
rivets,

The panels are secured by Dzus fasteners along
their leading edges to the nose cowl channel and
along their trailing edges to the cowl flap channel.
Straps and channels of alclad sheet are used to
join the edges of the panels, The hoop tension loads
in the panels are taken through the strap studs which
project through holes in the edges of the panel and
the channels,

To remove the engine cowl panels, disconnect the

Dzus fasteners on the straps and along the leading
and tralling edges of the cowling.

FIREWALL %

The firewall is fabricated of alclad sheet with
stiffeners of aluminum alloy. The firewall serves,
in addition, as the forward bulkhead of the fuselage.

INSTRUMENTS

The engine instruments listed below are mounted
on the pilot's instrument panel.

Tachometer - F33C-88-1-2500

Check-off Switch - PFSSC-88-3-1400

Manifold Pressure Gage - FS3C-88-G-TT3

Cylinder Temperature Indicator - F33C-88-I-2650
011 Temperature Indicator - F33C-88-I-2815

0il Pressure (Gage - FS3C-88-G-860

Fuel Pressure Gage - FSSC-88-G-565
Fuel Quantity Gage - VS-12495
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PILOT'S SEAT

(Reference - VS-10408)

The VS-10807 pilot's seat is of the AN standard
bucket type, fabricated from 243T Alclad sheet and
assembled by spet-welding and riveting. A vertical ad-
justment of 6 inches is provided, controlled by a lever on
the right-hand side of the seat. A Sutton-type harness
attachment is installed on the back of the seat, the release
lever being located on the left hand side of the seat.

REMOVAL OF PILOT'S SEAT

(Reference VS-10408)

The seat assembly is supported at four points, and
may be easily and quickly removed to provide accessibility
to controls, fuel piping, etc. (Note: Before removing or
replacing the seat, be sure that It Is in the full up
position, to avoid accldental release and possible personal
Injury due to tension of seat-ralsing springs). The only
seat attachments are the two quick-release bolts inserted
throu the V38-13819 fittings on the upper, after side of the
seat (See photograph VS-4690). Withdraw the bolts, then
rotate and raise the entire seat assembly to free the hooks
at the ends of the VS-11482 support struts from the VS-13894
brackets extending through the lower section of the lower armqr
plating attached to the seat bulkhead. The entire seat
assembly may now be lifted from the cockpit. To replace,
reverse the above procedure. Note: For normal servicing,
place the seat. in the bottom of the cockpit and fold the
armor plate down to serve as a servicing platform (see
"Radio Installation", "Useful Load").

ARMOR INSTALLATION AND REMOVAL

Armor protection forward of the pilot consists of
VS-13286 armor plate forward of the oil tank, VS-16487 and
VS-16488 armor plate on the bulkhead forward of the cock-
pit, a heavy gage dural plate on the main fuel tank cover
and a V3-13941 bullet-preof glass auxiliary shield behind
the windhkield. Armor protection abaft the cockpilt 1is
furnished by armor plate in two sections, attached at the
seat bulkhead. The upper section, VS-13988, wvhich protects
the pilot's head and shoulders, is built into the fuselage
structure, while the V3-15277 lower section, shieldlng the
pllot's back, is attached at the lower part of the seat
bulkhead by hinges, allowing it to be tilted forward,
providing a working platform for access to the radio compart-
ment. (See photographs VS-4690, VS-5681, and VS-5783.)
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All the armor installation may be removed, if necessary,
by taking out the attaching bolts or, in the case of the
bullet-proof glass, by removing the bolts attaching the
support brackets to the forward instrument deck and to
the upper windshield support. Procedure and time required
for the removal of various units of the armor installation
are as follows:

1. To remove the armor plate forward of the oil tank
(Vs-13386) it is first necessary to remove the top and both
side panels of the engine accessary compartment, then remove
the four bolts attaching the armor plate to its support
brackets. Two men working together removed the top and side
accessory compartment panels in four minutes, removed the
bolts and the armor plate in seven minutes and replaced the
top and side panels in four minutes. The total elapsed time
was fifteen minut es for two men.

2. To remove the VS-15277 pilot's aft armor plate, lower
section, the pilot's seat must first be removed. See
instructions under "Pilot's Seat Removal®™, Tilt the armor
plate forward as explained under "Radio Installation", "Use-
ful Load". Remove hinge bolts and detach support cables,
leaving the armor plate free to be lifted from the airplane.
Two men working together removed the pilot's seat in 1 minuteg
removed the hinge bolts and the armor plate in 9 minutes and
replaced the seat in 1 minute. The total elapsed time far
the two men was 11 minutes.

3. To remove the bullet-proof glass (VS=13941) it is
necessary to remove the cockpit capin deck cowl access doors,
located on the fuselage just below and forward of the sides
of the windshield, and the illuminated Mark 8 gun sight and
sun visor. (This subject is further explained in the chapten
on useful load). From below the cowl deck, remove the bolts
attaching the bullet-proof glass support bracket to the deck.
Remove bolts attaching the glass supports to the top of the
windshield frame. The bullet-proof glass may now be removed.d
Working together, two men removed the access doors in 1
minute. One man entered the cockpit cabin while the other
worked from the center section. Removal of the gun sizht
and visor required 10 minutes. Removal of bullet-proof glasg
took & minutes, after which the gun sight and visor were
replaced in 10 minutes and the access doors in 1 minute. Thg
gun sight, however, was not re-boresichted. Total elapsed
time for two men was 30 minutes.

After performance of the above operation, realignment
of the illuminated gun sight is necessary. It is estimated
that two men will require 90 minutes to make this ad justment

L. Information and statistics concerning the removal of
the cockpit forward bulkhead armor plate, vS-1lo487, V¥S-1lcL83
and the seat bulkhead upper panel, VS-13888, are not avall-
uble at the time of prepuration ot this preliminary erection
book. Complete information will be given in the final
version of this manual.
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BLECTRICAI SYSTEM
(Reference - VS-10425, VS-10426, VS-10427, VS-10428)

The eleotrical system is a standard single wire system
with ground return., The maln distribution panel is located on the
right hand side of the cockpit and contains switches for all elec-
trical equipment with the exception of armament items, the armament
switch panel heing located on the left hand side.

The electrical power supply consists of a 24 volt, 11
ampere-hour storage battery (type NAF-1062-11) connected in con-
ventional fashion to a 28.5 volt, 50 ampere engine driven generator
(type NM-1B),

An electrically operated, "sealed beam", retraotable
landing 1light is located in the left outer panel.

LANDING GEAR AND WING FOLDING HOWLER

The howépr is so connected to the electrical system and
to the power plant that it sets up a warning signal for the pilot
when the landing gear is not fully down and locked, and the engine
throttle i1s in a range between closed and one-quarter open.

The howler is also connected to the wing folding and
locking mechanism and gives warning to the pilot when the wings
are not fully spread or properly locked at any time, provided the
Battery Switch is on,

TOWING, TIE-DOWN, SUPPORTING

(Reference - VS-10460)

Points of attachment and methods of rigging for towing,
tie down and supporting are clearly shown on the reference drawing.
(See also photographs V3-5404 and VS-5644. )

HOISTING
(Reference VS-10460)

The clevis ends of the sling cables are attached by
snap-in pins to fittings on the upper engine mount ring.




VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5562 |
Date 9=7=42
Page 96
Eye bars of the after part of the sling assembly attach by
Plns to straps on the upper engine mount just forward of
the firewall (Reference VS-10650). (See photographs VS<5779%4
and VS-578l1}).

No provision has been made for stowing the holsting
8ling in the airplans.

TRICING
(Reference VS-10460)

Methods of tricing are shown on the reference drawing.
For location of the bays in which these airplanes may be
triced, see typical installation No. 1, Newport News Ship-
building and Drydock Company drawing No. 53-=382,

JACKING

Jack pads are provided on the landing gear exles at
the attaching points of the lower scissors links. (See
photograph VS=56L44.)

CATAPULTING

The two hooks for catapulting the airplane are located
on the center section main beam, bottom side, Jjust outboard
of the fuselage. A hold-back shackle is provided on the
tail wheel assembly. Refer to VS-10226 and to photograph
VsS=5192.

For dimensions and location of bridle, see drawing

TOW TARGET INSTALLATION

Provision has been made for towing targets with this
airplane. Points of attachment of the equipment are
indicated on drawing VS-10544.

HEATING SYSTEM

(Reference VS-13976)

The heating system is shown clearly on the reference
drawing. Vaporized fuel is taken from the blower crankcase
section of the engine, passed through AN-856-8 hose and
.032 aluminum alloy tubing assemblies to the master solenoid
valve,

= ==L —=
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through the valve, thence through tubing to the header
which distributes the mixture through individual solenold
. yalves to the defroster and to each gun bay heater. For
additional information on gun bay heaters, see "Useful Load".

Between the master solenold valve and the header are
incorporated a pressure switch - this switch being so
calibrated that for a difference between manifold pressure and
atmospheric pressure of less than one inch, the current
drain to the heaters will be cut out and their solenold
valves closed - and a check valve to prevent any reverse flow
in the event that the pressure switch should fail to operate.

The master solenoid valve 1s mounted ahead of the fire-
wall, close to the engine and 1s controlled by a master
switch which is located on the right hand shelf of the cockpit
For landing and take-off this switch should be turned off,
preventing the flow of fuel mixture to the pressure regulator
and heating system. This eliminates the hazard of a mixture
outlet to the cockpit in the event of a crash on take-off or
landing.

COCEKPIT VENTILATING SYSTEM

Fresh air is admitted to the cockpit through 1-1/2 inch
alclad flexible tubing. This tubing, which 1s held in
position by clamps, leads from the alrduct in the left hand
center section through the center section and into the
fuselage, terminating in a butterfly valve located between
the rudder pedals, the valve being constructed to permit 1ts
operation by the pilot's feet.

|
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USEFUL LOAL GROUP
REFERENCE DRAWINGS
VS-10435 Sighting Installation - Gun Eore
VS8-10519 Gun Installation - Outer Fanel
V3-10520 Gun Installation - Fixed
VS-10525 Radlo Installation
VS=-10542 Bomb Rack Installation - Outer Panel
V3-10575 Gun Camera Installation -

V3-12528 Heater - Fixed Gun Installation
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The useful load consists of crew, fuel, oil,
armament, radio equipment, navigating equipment,
and oxygen equipment .

ARMAMENT

The armament installation comprises six .50 calibre
Browning non-synchronized fixed aircraft machine guns,
type M=-2, in the outer panels, one Mark 8 illuminated gun
sight and an auxiliary open sight mounted on the cowl decik,
a type N-4 gun camera in the right hand outer panel, two
Mark 41 Mod. 2 bomb racks, each to carry one 100 1b. bomb
on each outer panel, and cne Mark 2 Molin signal discharger.

GUN INSTALLATION

(Reference VS-10519, VS-10520)

The guns are located in the inboard end of the outer
panel trailing edge, aft of the wing beam, with the barrels
projectinz into blast tubes, the muzzles of which are fas-
tened to the leading edge. The guns are mounted on trun-
nion posts, wermittinz a minimum horizontal adjustment from
parallel to the centerline of sirplane to convergence at
250 yards, and a vertical adjustment of plus or minus 1/8
degree from the line of flight. #jected cases and links
tall directly into the airstream throush chutes attached
to and below the guns. For each gun the Link snd case
chutes uicet in a common opening to the cutside eir streanm.
The position of the guns is shown clearly on the reference
drawing. The ammunition is fed Irom tle boxes to the guns
across phendlic rollers, For location refer to V3-10519
and V3-10520.

Access to the guns for service or removal is provided
by lurce gun bay doors in the upper surfae~ cof the outar
a-rel, extending from the after edge of the maln beam toO
the lower trailins edze. (See photozraph V3-5405) The
forward sections of the doors are hinged and fold forward,
being held in this position by support struts., The after
section, however, must be removed from the airplane. TO
open: release the fastenings on the forward outboard door
edge by turning the latch lockings screw one-guarter turn
and raisin-~ the latch. This disengzages a lockine strip
from a row of studs on the rio. Other latches are releas-
ed by openine Dzus fasteners, raising the latches and
turnins clockvise on right. hand side and counterclockwise
on left hand side, thus withdrawins the locking pins at
the door edges.
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VS-/7538 CLAMP
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OUTER PANEL FLAP DISCONNECT Pegg 401

In order to remove the guns, the outer panel flaps
must be dropped to a position approximately perpendicu-
lar to the thrust line. This is accomplished by means
of the outer panel flap disconnect assembly, located at
the inboard end of the flap. To lower flaps, open the
small access door, which is equipped with a Camloc fas-
tener. and raise the disconnect lever (see drawing VS-
100225 thus detaching one end of the flap horn f%tting
from the flap and allowing flap to drop about 90°, in
which position i1t automatically locks. TO unlock the
flap, push down the plunger on outer panel upper sur-
face (this plunger projects only when flap is locked in
lowered position) and raise the flap to 1ts normal posi-
tion, at which point the flap horn fitting 1s automatic-
ally re-connected.

REMOVAL OF GUNS AND GUN FITTINGS

Before the guns can be removed it 1s necessary to
remove the feed chutes, link ejection chutes and hy-
draulic gun chargers, and to detach the electrical con-
nections at the trigger controls.

The feed chute for each gun is attached to the out-
board side of the breech by the VS-12568 hanger assembly,
the detaching of which may be readily accomplished by
pulling out the crank-shaped spring-loaded tube until
the locking pins disengage. Release the outboard end
of the chute by pressing out on the spring clips attach-
ing the chute to the rib, thus freeing the feed chute
completely, so that it may be lifted out. The forward
feed chute i1s jointed in the middle to allow its removal
from below the door support strut. Remove the hinge pins
to open the joint.

The link ejection chute for each gun 1s attached to
the inboard side of the gun and may be removed by pulling
out the snap-in pin, pulling the chute away from the gun
and 1ifting the chute clear of its connection to the case
ejection chute below the gun.

The hydraulic gun chargers are secured to the inboard
sides of the guns by linked throw-off clamps. Loosening
the wing nuts on the clamp links releases the clamps and
detaches the gun chargers. The hydraulic lead-ins are
of flexible hose which allows the disconnected chargers
to be stowed in the spring-clip holders on the ad jacent
ribs without disconnecting the hoses.

The electric trigger control solenoids, Mark 5 Mod. 1,
Mark 4% Mod. 1 or Mark 3 Mod. 3, are attached to the out-
board sides of the guns. Electrical connections are read-
ily detached by pulllng the pins from the sockets.
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The guns are mounted on trunnions, equipped with

knurled, spring-loaded locking rings which must be backed
off one-quarter turn and held thus while the guns are 1ift-
ed from the trunnion posts. Guns may now be withdrawn aft
until the barrels are clear of blast tubes. Replacement of
the guns is accomplished by a reversal of the above proce-
dure.

DIRECTIONAL ADJUSTMENT OF GUNS

Provision for horizontal and vertical adjustment of
each gun is made on the after trunnion post. Access to
the adjusting nuts is had through the gun bay door 1ltself,
through the hand holes in the under surface of the outer
panel below the after trunnicns of the inboard and inter-
mediate guns, and through the small Dzus-fastener-equipped
access door below the after end of the outboard gun.

Horizontal adjustment 1s obtained by loosening the
nut on the transverse bolt in the lug at top c¢f the after
trunnion, loosening the set screw in the gun, and turning
the bolt until the correct position is reached; then tight-
en the set screw and nut. Means for vertical adjustment 1s
provided on the after trunnion post which is threaded into
a clamp support. Lift the rear of the gun from the trun-
nion post, loosen the nut on the clamp support, turn the
trunnion post until the desired elevation 1s attainecd, then
tighten the nut on the clamp.

GUN HEATERS

(Reference VS-12574)

The gun heaters, which are of the internal combustion
"South Wind'" type, are located in the outer panel tralling
edges, outboard of the guns, one heater belng installed
in each outer panel. Access to the heaters 1s provided
by doors just outboard of the aft gun bay doors. (See
photograph VS-5399). The heater doors are equipped with
Dzus fasteners. The heaters rest on pads across the ribs,
being secured aft to the VS-15674 and VS-15675 brackets by
means of seven screws, and held down forward by two long
bolts that pass through the VS-12571 channels riveted across
the tops of the heaters.

The heater is installed as described above, using the
screws, bolts, etc., as called out on VS-125T4. After in-
stallation, the followi connections must be made (See
Wiring Diagram, VS-10426).

1.Remove the tape from the gun heater end of wire No. 343
in the left outer panel and wire No. 347 in the right outer
panel, and connect the wires to the heaters
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2. Remove the AN-815-D6 union and the AN-820-6 cap from

the end of the VsS-16100-39 tube assembly in the outer panels.

Connect the VS-16100-39 tube to the heater by means of the
AN-819-6D and AN-818-6D tube fittings.

To remove the heaters, take out the attaching screws
and bolts, disconnect and plug the fuel supply tubes, dis-
connect the electric wiring and 1ift the heaters from the
wing.

Should 1t be found necessary to replace a gun heater, i
is to be noted that new heaters are supplied assembled
for installation in the left hand outer panel. Instruct-
ions for reversing the assembly, for right hand installa-
tion, will be found on drawing VS-12528.

GUN BLAST TUBES

The blast tube muzzles are attached at the tube open-
ings in the outer panel leading edge with flush screws. If
necessary, the blast tubes may be removed by taklng out the
attaching screws and pulling the tubes forward, out of the
leading edge.

AMMUNITION BOXES

There are six ammunition boxes, two per gun, in each
outer panel, lylng across the ribs outboard of the guns.
Each holds 200 rounds with the exception of the after out-
board boxes which, in order to fit into the wing contour,
are less deep than the others and hold 175 rounds each.
Consequently the maximum magazine capacity for the inboard
and intermediate guns 1s 400 rounds each, and 375 rounds
for each of the outboard guns. The 200 round boxes are
interchangeable on the left hand outer panel and on the
right hand outer panel, but not from left to right.

To remove the ammunition boxes, open the gun bay
access doors and ralse the ammunition box retaining strips.
The latter are located over the outboard ends of the out-
board boxes and over the gap between the outboard and in-
board boxes. Near the forward end of each retaining strip
is a latch, opened by turning the latch locklng screw one-
quarter turn. Raising the latch unlozks the retaining
strip which may now be swung open on the hinge at 1its for-
ward end. Grasp the ammunition box handles which extend
across the box at the ends of the cover, pull them in a
direction away from the center of the cover, then pull up.
Handles will then extend about two inches above the box,
and the ammunition box may be lifted clear of the wing.

The ammunition box covers are hinged on the forward
side and secured on the after side by hinge pins. To open
the covers, withdraw the after pins. When closing, be sure

cr
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that the covers are all the way down and aligned with the
gides of the boxes before replacing the pins.

ILLUMINATED GUN SIGHT

The Mark 8 1lluminated gun sight 1s located on the
center line of the alrplane and i1s mounted in an adapter
which is bolted to a bracket on the cowl deck above the
instrument board.

To remove the illuminated gun sight, press in the
buttons at the sides of the lamp housing at the bottom
of the sight. The lamp housing may then be removed by
detaching the electric conduit connection forward of
the housing. Remove the two bolts attaching the sight
adepter to the sight bracket.

To remove the sun filter, take out the four bolts
attaching the sun filter post to the cowl deck. To re-
place the sun filter and the illuminated sight, reverse
the above procedures.

To adjust the 1lluminated sight, loosen the clamp
bolts in the adapter supporting ring just enough to per-
mit movement of the sight; align the sight, then tighten
the clamp bolts.

AUXILIARY OPEN SIGHT

The auxiliary open sight is of the ring and bead type,
and 1s mounted on the cowl deck, left hand side. Vertical
and horizontal adjustment i1s provided in the forward, or
bead, part of the sight. Loosen the nut on the lower part
of the bead shaft, then adjust the upper nut until the de-
sired elevation of the bead 1s obtained. Adjust horizon-
tally by moving the bead shaft to the right or left in the
slotted adapter blocke. When the correct horizontal posi-
tion is attained, hold the sight in place and tighten the
lower nut.

GUN CAMERA

(Reference V3-10575)

The type N-4 gun camera is installed in the inboard
leading edge of the right hand outer panel. The camera
window 1is made of curved laminated plate glass. - For
horizontal adjustment, loosen the AN-310-3 nut on the
bolt at the top of the VS-10021 trunnion and turn the
VS8-13738 bolt until the correct horizontal position is
reached, then tighten the nut and replace the safety wire.
For vertical adjustment, loosen the lower AN-316-4L nut
at the bottom of the trunnion shaft, adjust the upper AN-

%16-4L nut until the desired elevation 1s attained, then
ighten the lower nut.
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Access to the camera is provided through & small door
located just below the camera. The door 1is equipped with
Dzus fasteners.

BORESIGHTING

(Reference VS-10435)

The following instructions are given for aligning the
gun sights, gun camera, and guns as follows: Horizontally -
for firing parallel to plan-view thrust line of the alrplane
and for convergence at 250 yards, vertically - parallel to
the line of flight at estimated full speed of the airplane
with normal load less one half fuel and at best performance
altitude.

Level the airplane to approximate flight position by
hoisting the tail on the 1ift tube. Exact levelling is not
necessary for boresighting. Apply counterweights as noted
in order to prevent the airplane from nosing over.

Place the boresighting tees in position. The forward
boresighting tee has an aperture with cross wires, and has
relatively wide arms; the after tee has a peep sight and
much shorter arms. The socket for the aft boresighting
tee (reference VsS-17569) is on the airplane centerline lower
fuselage surface, just below the seat bulkhead. The for-
ward boresighting tee socket is on the centerline fuselage
lower surface approximately below the main fuel tank bulk-
head. Remove the VS-12591-2 rubber plugs from the sockets
and insert each tee rod in its socket so that the slot in
the rod engages the cross pin in the socket. Slide the
retaining nut up the rod into the socket and tighten.

BORESIGHTING FOR PARALLEL FIRE

(Reference VS-10435)

To boresight the guns, camera, and sights for parallel
alignment, proceed as follows. Construct & target screen
of some suitable material, minimum size about 7 by 20. (a
target of this size 1s not to be placed more than 100 feet
ahead of the leading edge of the center section. If dis-
tance 1ls greater, the 20 foot length of the target must be
increased). Extend & horizontal line the full width of the
screen, near the lower edge. At the approximate midpoint
of this line, erect & perpendicular to it. Now, working fro
these lines and using the measurements given on the dia-
gram for parallel fire on VS-104%5, establish on the tar-
get screen alming polnts for the illuminated sight, the
auxiliary sight, the gun. camera and the guns. Note: The
diagram on the reference drawing is to be followed only for
measurements and not as a pattern. In laying out aiming
points on the target screen, be sure that the point for the
gun camera is above the horizontal and to the right of the

e
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centerline and that the point for the auxiliary sight
is a?ove the horizontal and to the left of the center-
line).

]

Place the target screen in a vertical position at a
convenient distance from the airplane, and approximectely per
pendicular to its centerline. 3ighting through the peep
and crosswires of the tees, adjust the target so that the
peepsight and crosswires coincide with the intersection of
the target's centerline and horizontal line. Sight across
the points at the end of the tees' arms, and adjust the
target further so that these points line up with points on
the horizontal line on the target. Fix the target securely
in the position of its final adjustment.

Adjust the illuminated sight so that the dot in the
center of the circle of vislon coincides with the aiming
point for the illuminated sight.

Ad just the bead of the auxlliary open sight so that
the bead and the center of the ring line up with the corr-
esponding aiming point on the target screen.

Adjust the gun camera so that its aiming point on the
target screen 1s centered 1n the camera fleld of wvision.

Guns are adjusted by means of adjusting nuts on the
after trunnions, as explained above. Open the gun breeches
and sight through the barrels, adjusting each gun so that
its aiming point colincides with the center of the fleld
of vislion through the barrel.

BORESIGHTING FOR CONVERGING FIRE

(Reference V3-10435)

The procedure for boresighting the guns, the gun sights
and the gun camersa for convergence at 250 yards 1s essentially
the same as that fcr parallel fire, explained above, with
the followlng exceptions.

1. The distance of the target screen from the airplane
must be known.

2. The aiming points for parallel fire on the target screef
must be moved toward the target centerline, the extent of
movement being determined by the distance of the target
screen from the airplane,

The necessary data for boresighting for converging
fire is given on drawing VS-10435. 1In setting up the tar-
get screen, the followlng facts are to be noted.

1. The distance from the target screen to the alrplane is
measured from a point on the outer panel leading edge, mld-




FORM RO, 3

VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5562 |

Date 9-7=42
Page 107
way between the inboard and intermediate blast tube
muzzles, to the target screen on a line approximately
parallel to the plan view centerline of the airplane.

2. The necessary figures for establishing the positions
of the aimins points on the target screen, with the screen
at several specified distances from the airplane, are
given on drawing VS-10435. If it is impossible to place
the screen at any of the given distances from the alrplane,
the positions of the aiming points, with the target screen
at any distance from the airplane can be calculated by
the formulae given on the reference drawing.

After the target screen has been set up, and the
aiming points established on it as determined by its
distance from the airplane, proceed with boresighting as
noted above under "Boresighting for Parallel Fire".

BOMB INSTALLATION

(Reference VS-10542, VS=10974])

The two Mark L1 Mod. 2 bomb rasks are Iinstalled on
the outer panel lower surface, each rack holding one 100
1b. class bomb (Mark 41 or Mark 43.) The bomb racks are
connected with the bomb controls in the cockpit by cables,
the turnbuckles to adjust cable tension being located at
the bottom of the cockpit, left hand side. To install
the bomb racks, remove the VS-12591 and vS-12592 rubber
plugs from the rack support holes and screw in the VS-
10541 support tubes as far as they will go, then back off
the supports just enough to align the holes 1in the support
tubes with the holes in the bomb racks. Attach the racks
to the support tubes with bolts, washers and cottered nuts
as called out on VS-10542. Remove the plugs from the bomb
release and arming cables outlet holes. Provide slack in
the cables by opening the clevis shackle located in the
forward part of the gun bay. Connect the eye splices of
the bomb-rack cables to the clevis shackles in the cable
ends. These shackles, as well as those in the gun bay, are
opened by pushing up the spring-loaded retaining sleeves,
which snap down into locking position when the shackles are
closed. With the cables pulled taut, adjust the turnbuckled
in the cockpit until the dimension from the wing surface
to the center of the pin in the cable end shackles are:

Bomb Arming Cable (forward) -7/8"
Bomb Release Cable (aft) -13/16"
(See detail "A-A: on VS-10974)

Removal of the bomb racks is accomplished by reversing
the above procedure. Spring stops maintain tension in the
cables so that their free ends may be pushed into the out-
let holes and the holes plugged, without danger of the
cables slipping off their sheaves in the outer panels and
center section.




VOUGHT-SIKORSKY AIRCRAFT

REPORT No._2562
Date 9-7-42
MOLIN SIGNAL DISCHARGER Page 108

The Mark 2 Molin signal discharger is installed en
brackets on the left hand side of the fuselage just
apaft the radio compartment and is connested with a
remote cockpit control handle by a cable and pulley
assembly. The discharger holds six cartridges which are
fired automatically by pulling the control handls. The
cockpit control is located to the right of the pilot's
seat. A turnbuckle for cable adjustment is provided in
the lower part of cockpit right hand side, forward of the
seat bulkhead.

OXYGEN EQU IPMENT

The oxygen equipment is located in the right hand
after part of cockpit (See photograph VS-5683} and is
of the "Demand type," with Model 3 pressure regulator
manufactured by the Mine Safety Appliance Company. The
oxygen cylinder and valve assembly may be removed by
loosening the wing nut on the cradle straps, opening the
friction buckle on the hold-down belt and disconnecting
the oxygen tube vy removing the coupling nut at the top
of the cylinder. Be sure that the tubing is grounded to
the tuselage.

Reference: Bu. Aer. Technical Note: 18-39

NAVIGATING EQUIPMENT

The navigating equipment consists of a chart board,
resting in slides below the instrument parel, and a case
for maps and pencils at the right hand side of cockpit.
A lock is provided on the chart board to keep it from
sliding out when not in use.

RADIO INSTALLATTION

(Reference VS-10525)

The GF-12, ZB, ABA, IFF radio installation 1is
clearly shown on the reference drawings. Bases for the
various units of the installation are bolted to the
floor of the radio compartment, abaft the pilotts seat.
These bases are provided with rubber shock supports, on
which the radio equipment units rest, being held in
place by snap-slide fasteners.

The forward antenna mast may be detached oy first
relieving tension on the antenna by breaking open the
ball and socket clip in the forward part of the antenna,
then removing the screw thpugh the base of the mast.

The mast may then be lifted from the base.

The after antenna mast is built into the top of thT
rudder and is not removable.
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The antenna lead-in connection is on the right
hand side of the fuselage, abaft of the cockpit, and
is attached by ten screws.

Access to the radio compartment is provided by
tilting forward on its hinges the lower section of
armor plate abaft the pilot's seat. To accamplish this,
remove the pilot's seat, as explained in "Fixed Equlp-
ment."” Remove the armor plate support cables from the
stowing hook and attach the cable snap-hooks to the
rings just below the sides of the cockpit cowling. Open
the guick-release bolts at the top of the armor plate,
and tilt the armor forward on its hinges. The support
cables allow the armor plate to swing down to a
horizontal position, where it may be conveniently used
as a platform for workins in the cockpit and the radio
compartment.
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VOUGHT-SIKORSKY AIRCRAFT

The following close tolerance bolts are used on
these airplanes, and are listed with the drawings on which

CLOSE TOLERANCE BOLTS

REPORT NO.
Date

Page

they are called out, and the number of each required.

DWG. NO.
V5-10000
VS5-10022

V5-10100

VS-10103
VS-10105
VS-1C109
VS-10404

VS-10430

VS-10475

VS-10794
V5-10901

VS-10910

VS-10973

V3-12850

SIZE

CVC-133-4-14
CVC-133-5-18
CVC-133-3-9

CVC-133-4-15
CVC-133-4-16
CVC-133-5-18
CVC-133-5-19
CVC-133-6-11
CVC-133-4-17
CVC-133-4-14
CVC-133-4-38
CVC-133-4-61
CVC-133-4-53
CVC-133-4-49
CVC-133-4-15
CVC-133-4-15
CVC-133-4-16
CVC-133-4-12
CVC-133-4-14
CVC-133-4-58
CVC-133-5-25
CVC-133-5-17
CVC-133-8-66
CVC-133-4-13
CVC-133-4-15
CVC-133-6-33
CVC-133-8-36
CVC-133-3-10
CVC-133-4-1}4
CVC-133-4-15
CVC-133-5-17
CVC-133-8-37
CVC-133-4-27
CVC-133-4-67

CVC-133-4-71

CVC-133-L4-72
CVC-133-=3-10
CVC-133-4-8
CVC-133=4-21
CVC-133-3-14
CVC-133- 5-19

QUANTITY

OOV HHMLDNODOOHFHHEEIDHFHFWHHFUIFMDODNOFENDDOHNDDMNDMD MDD D=




VOUGHT-SIKORSKY AIRCRAFT

The following oclose tolerance bolts are listed below as
to location on the airplanes. The quantity is given in parenthesis

after the bolt
(a)

()

(o)

(a)

gize,

CVC-133-3-10 (1). Used to attach the aileron tab
horn to the tab oontrol rod end.

CVC-133-3-10 (2); CVC-133-4- ); CVC-133-3-12
Used in the rudder tab control linkage within the
rudder and rudder torque shaft.

CVC-133-6-37 (1). Used to attach the tube and
socket of the control stiok.

CVC-133-4-21 (2); CVC-133-6-30 (2); CVC-133-6-37 (2
sed in the aileron droop linkage near the alleron
droop screw located at the inboard end of the outer
pansls, Refer to "Surface Controls" in this manual.

CVC-133-4-16 (1); CVC-133-4-15 (1), Used at sach

end of the outer panel flap push rod.

CVC-133-3-10 (2)3; CV0-133-3-12 (1); CVC-133-4-

Used in the slevator tab control linkage within the
elevator and elevator torque shaft, 3

ST

W s
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BONDING

The F4U-1, FG-1 and F3A-1 ailrplanes are properly
bonded when they leave the factory. Should it be necessary
to remove any of the bonding during major overhaul or for
any repair work, the followlng general precautions should
be observed before replacing bonds.

Preparation of Surfaces:- Points at which electriceal
connection 1s to be made shell be scraped free of any and
all protective coating or finish, including anodic coating
(do not remove cadmiwm plating), then thoroughly cleaned
and dried.

Cleaning shall be accomplished by the use of carben
tetrachloride or alcohol.

The following bonding methods are used:

1. Where steel parts are bonded to steel parts, the
copper bond CVC-801 shall be used.

2. Where steel parts are to be bonded to alumlnum
parts, the aluminum bond jumper NAF-1065, Type D, shall
be attached to the aluminum part and the copper bond jumper,
CVC-801 shall be attached torthe steel member and their

free ends joined with a No. 0 aluminum alloy screw and
elastic stop nut.

As an alternative, the a2luminum bond jumper can
terminate at a steel adapter lug CVC-810 fastened to the
steel member. Reference Fig. 1, Page 114.

%, Where an aluminum bonding jumper must be secured
by a screw or bolt larger than a No. 6, an adapter lug
CVC-810 made of the same material as the pert to which 1t
1s fastened shall be used.

General Bonding Precautions:- Care shall be taken
in the application of all bondling devices, to avcid any
method of attachment likely to result in weakening of
strength parts in the airplane structure.

A1l aluminum alloy clamps are made of Alclad materiel,
the coating of pure aluminum eliminating the necessity of
installing aluminum foll under the clamps.

For detailled requirements on bonding and testling of
bonds, see Specification SR-16 and Fig. 2, Page 1lk.
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The bonding installation should be inspected in
complete detail after each 100 hours service. Inspectors
should check connections for tightness of fastening,
soundness of soldered joint, strength anu flexibility.
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STEEL AN-515-D6&
aN- 960 NAF-213052-D6
T BOLT
STEEL BOL N
Z_ALUM. ALLOY
CcVC-810 —
NAF- 1065 -D
AN-515-D6 ALUM. JUMPER
NAF 2i3052+D6
FIG. |
TEST PROCEDURE
FOR BONDING
SHALLCROSS

OHMITER

STRUCTURE
;;——Bowcvﬂ:E NAF-1065 D
RS

OR CVC-80I

f\\»<; D\“\W

PART TO BL
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1ll16a. The principal dimensions of the airplane are as follows:
Span: Wings (monoplane) LOY 11=3/4"
Span: Wings folded B o AR
Height, over cabin thrust line level (approx.) 11 on
Height, over tail thrust line level (approx.) 15t 3-3/4"
Height over propeller, three-point position 15 2-3/4"
Height to top of hoisting sling (approx.) 11y ogn
Length (maximum) 33 40
Length from hoisting sling to the most aft part of
tail thrust line level, rudder neutral, elevator
down: 2L 6=3/4"
L.E.W. to c.g. (empty) 22.8% M.A.C. (wheels down) 25.0"
L.E.W. to c.g. (Fighter) (wheels down) 31.9"
L.E.W. to c.g. (Fighter-Overload) (wheels down) 3. 8%
Center)of gravity, normal loading condition: (wheels
down
Horizontal location, % M.A.C. 30.2%
Vertical location, below thrust line 1525
L.E.Wing to rudder hinge line 208 7=1/2"
L.E.Wing to elevator hinge line 23t 7-3/32"
Angle of line through c.g. and point of contact of
wheels with normal to thrust line (approx.) 18° 45
Angle between lines joining c.g. and points of con- o
tact of wheels (front elevation) 83~ 36!
Ground angle 149 23"
Dihedral (outer panel) 8-1/2°
Sweepback (leading edge outer panels) 4° 10
Chord at root section 105"
Chord at construction tip section 714"
Mean aerodynamic chord, inches 94.0"
Wing section and thickness; at root section (% chord) 18%
at construction tip section (% chord) 9%
average - frontal area divided by wing area 16%
Geometric aspect ratio of the following:
Wing cellule 5«35
Horizontal tail surfaces ks 0
Vertical tail surfaces 1.24
Aileron span 7' o
Aileron chord, mean (aft ot hinge) 1h.3"
Wing incidence, at root section 2
Clearance of wing at lowest point above ground,
thrust line level 5l 8"
Tail span 16' 6"
Stabilizer, incidence +1-11h
Wheel tread 12t A"
Wheel size 3an x 8"
Tire and tube size (main wheels) 32" x 8"
Tail wheel tire 8-1/2" x 4"
Diameter of propeller (3 blades) (nominal dia.13'3") 13t 4"
High 1ift device:
Type of wing flap NACA Slotted
Span of wing flaps (% of wing span): L6%
Flap chord aft of hinge, average (% wing chord) 21%
Flap angle, maximum (degrees) 50°

e s
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Ajileron droop, degrees 9.50
Propeller clearance, normal loading condition:

Thrust line level 9"

Three-point attitude 27-3/4"

117a. Angular movements for full movement of controls on
each side of neutral: (as limited by the stops in the pilot's
cockpit).

Rudder 25% right 25° left
Rudder pedal Lo 4" aft, L.4" forward
Elevator 2.,° above, 16 Dbelow
Elevator control 6-1/2" forward, 11-1/4" aft
Aileron (normal) 2 19° up, 14° down
Aileron (drooped 9.5 ) (measured) B

from normal chord line) 130 up, 24.5 down
Aileron control 10-1/L" right, 10-1/4" left
Rudder tab control 7-1/2 turns for LO? of tab
Elevator tab contrcl L.66 turns for 30° of tab
Aileron tab control 5-1/2 turns for 300 of tab
Rudder tab 209 right, 20° left
Tlevator tab 10° up, 20° down
Ajleron tab 158 up, 15 down
Flaps 50
Flap control power operated

e
& "
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WRENCH TORQUE FOR INSTALLING Revised 10-8-42

CASTELLATED AND SELF-LOCKING STEEL NUTS ON_ STEEL BOLTS

Applies to medium fit, Cadmium plated, non=-lubricated nut-
bolt installations, heat-treated to 125,000 p.s.l. ultimate
tensile strength.

Values given are for nuts (female th'd. member) tightened down
onto the bolt.

Method of Using Tables:

Given: Nut size and type
Find: Allowable wrench torque limits
Procedure:

l. Determine torque limits recommended for given nut
(Column 2 or 3)

2. If desired initial tenslon stress 1s other than
40,000 p.s.i., multiply the allowable torque limits
by limit tensile stress

40,000

3. When the heat treat 1s other than 125,000 p.s.1i.,
multiply the allowable torque limits by
actual heat treat

125,000
—____Fine Thread Seriles Coarse Thread series
Torque Limits Recommended Torque Limits Recommended
- (in.-1bs.) (in,-1bs.)
Size Tension Type |[Shear Nut Type Size | Tension Type  Shear NutType
1137-AN310) mmﬂlfﬁﬂNBEgg (NAF1137-AN310) |(WAF1137-AN320)
(1) (2) (3) (2) (3)
Min. Max. Min. Max. Min. Max. Min. Max.
8-36; 12 15 T 9 8-32 |12 15 7 T’ 9
10-32 20 25 12 15 | 10-24% | 20 25 121 15
1/4-28 50 70 30 4o | £ -20 | 4o 50 25 | 30
5/16-24 100 140 60 85 | 5/16-18 80 90 |, 48 | 55
3/8-24 160 190 95 | 110 | 3/8-16 060 185 | 95} 100
7/16-20 450 500 270 | 300 | 7/16-14235 255 | 140 | 155
1/2-20 480 690 290 | 410 | 1/2-13 |400 480 | 240 ! 290
9/16-18 800 | 1000 480 | 600 | 9/16-12500 700 . 300 | 420
5/8-18 1100 | 1300 660 | 780 | 5/8-11 [700 900 | 420 | 540
3/4-16 2300 | 2500 | 1300 |1500 | 3/4-10 1150| 1600 | TOO '@ 950
7/8-14 2500 | %000 | 1500 {1800 | 7/8-9 [2200| 3000 | 1300 1800
1-14 3700 | 5500 | 2200 |3300 1-8 [3700| 5000 | 2200 3000
1112 5000 | 7000 | 3000 {4200 | 11-8 [5500| 6500 | 3300 (3900
1£-12 | 9000 [11000 | 5400 |6600 | 1X-8 |6500| 8000 | 3900 4800
5 }
! l
it
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MODEL FLU-1
ACTUAL WEIGHT & BALANCE
TABLE OF CONTENTS

PARAGRAPH ITEM PAGE
SR-5C

20(a) Group Weight Statement 2 = L
20(c) Summary of Weight & Balance 5
20(4d) Weight Empty Weighings 6 =10
20(g) (1) Useful Load Normal Fighter . 11 -13
20(g) (2) Other Useful Loads 13 5 1k
20(n) (1) Gross Weights 14
20(nh) (2) Gross Weights Less Expendable Armament & Fuel 15
20(n) (3) Extreme Nose Heavy & Tail Heavy Conditions 15
20(h) (&) Effects of Special Equipment 16

20(J) Authorized & Pending Changes 17 -18
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AN-9103-B Model .. F4U=1

SUPERSEDING Report
AN-9103-A 5

GROUP WEIGHT STATEMENT
AR RIS T AL

{Cross out those not applicable}

Contract No. 82_811 ...............................................................

Airplane, Government Noo2177 ..........................................

Built by ...vought-Sikorsky Aircraft

teeemecsesssiEecimpecassmsmanssesemcssesstasssssssesessetstasisansannnsssmnsatssmnTnanes

Engine (model) ... .R=2 8O0 s

Engine Government No..... 1 6478 .............................................

Wright Field 10-1-86-3 Pgs.-5M ea.



FLU-1 .

AN-9103-B Model ... Pt
GROUP WEIGHT STATEMENT Report, - DOR2. o
———— |
Landplane Seaplane
Wing group, 1026 ° 09
Wings, 875 . 79
Ailerons, 5 7 % l}-&r

Flaps, 9 3 ol 6

Struts and wires,

Tail group, : 15 8. 19
Stabilizer, 61. o 20
Elevator, Sikbe 82
Fin, 13.94
Rudder, 27, 6
Struts and wires,
Body group, 2/4.88 . 21
Furclage. I 18L1.1L
Alighting gear—land type, 6L7 .07
Main lanaing gear, 52b w i it
Retracting mechanism, 70
Auxiliary landing gear, Tl 00
Retracting mechanism, 17,60
Hull,

Alighting gear—water type,

Main fioats,

Main float bracing,
Auxiliary floats (Disp. = 1bg.)y
Auxiliary float bracing,

Retracting mechanism,

Engine section or nacelle group, 325,01
Power plant group, . 3 83 .03
_ Engine (as installed), 2L.67,95

Engine accessories, 361,87

Power plant controls, Bidte 3.

Propeller, L88,.90

Starting system, 60,80

Cooling system,

Dadiator and shutters,

Liquid,

Piping, etc.,
I.obricating system, 75 0 81&
Tanks, 20 4 1—&-8
Viping, ete. 51,364
Fuael system, 205,13
Tanks, 206, 8
Piping, etc. 88.88

TOTALS (To be brought forward) 78053

e
—_— — — — —— —

Wrighit Field 10-1-36-3 Pgs.-5M ea.
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AN-9103-B

GROUP WEIGHT STATEMENT (Cont'd.)

Model FI}UL']- A

Report 5615

Page l"
LANDPLANE SEAPLANE
Fixed equipment, 91.;6 . 32 _
In.truments, L9,.L3
Surface controls, 137.62
Furnishings, 3 62 » 05
Communicating, (Army),
Electrical, 187,62
Anchor, towing and hoisting gear,
Arresting hook installation, 38 .86
T — 170. 7k
TOTALS (from page 2), 778053
WEIGHT EMPTY, 8726,85
e — —
USEFUL LOAD OVERLOAD

it S

Crew, 200,00 200,00 200,00
Fuel, ( gals.), 178 - 178 - 310 1068.00] 1068.00] 1860.00
Oil, ( gals.), T ¥ D = | 20 90,00 90,00] 150,00
Armament, 6 - .50 Cal, 776-89 1033,99 1120.69

Fixed gun and installation, 765 « 39 65 « 39 1109,19

Flexible gun and installation,

Bomb and installation, E5 7 +10

Torpedo and installation,

Pyrotechnics, 11..50 1150 11,50
Equipment, 161.36] 161.36] 161.36

Communicating (Navy), 107.1.;.6 1_07.11.6 107.46

Navigating, 3,70 | 3.70 3,70

Miscellaneous, 50,20 50,20 50,20
Trapped Fuel & 01l 88,00 88,00 88,00
USEFUL LOAD, 238L.25] 2641.35| 3580,05
WEIGHT EMPTY, 8726.85| 8726,85| 8726.85
GROSS WEIGHT, 11111.1001368,20[12306.90

UNIT WEIGHTS

Wing group (net area = 37 ), ), Ibs. per sq. ft. incl, 1067.35 of C.S, 6.66
Tail group (net area = 79 ,Q ), lbs. per sq. ft. 1.98
I: Submerged displacement main float or hull ( ) ]

Weight of main tloat and bracing ( )
Weight of cooling system per normal H. P. (H. P. )
Weight of lubricating system per gal. oil cap. ( 20 Gals. of oil) 3.79
Weight of fuel system per gal. cap. ( 359 Gals.) .82 -

Wright Field 10-1-36-3 Pgs.-5M ea.
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Page 5
ACTUAL WEIGHT AND BALANCE SUMMARY
PAR. 20(c) of SR=-5C

WEIGHT HORIZONTAL |
CONDITION POUNDS % MAC ARM
Weight Empty wheels up 8726.85 25.53 94 .35
Weight Empty wheels down 8726.85 23.89 92.81
Normal Fighter wheels up 1¥111.,.10 31.84 100,28
Normal Fighter wheels ,down| 11111.10 3055 99.07
Bomber wheels up 11368.20 3L w7 99.93
Bomber wheels down| 11368.20 30.20 98. 74
Overload Fighter wheels up 12306.90 - 31.96 100.39
Overload Fighter wheels down| 12306.90 30.80 99.30
Extreme Nose Heavy wheels up 9939.90 29.00 97.61
Extreme Nose Heavy - wheels down| 9939.90 2755 96,25
Extreme Tail Heavy wheels up 11896.86 0 32.82 101.20
Extreme Tail Heavy wheels down | 11896.86 31.62 100,07




AN-9249

Report 5615 ........................
Page ITIONE : S
ACTUAL WEIGHT AND HORIZONTAL BALANCE
Contract N082811 ............... Airplane Gov’t. No...... O 2177 ................ Airplane Cont'r. No2785 .......
Date of weighing9/28/42 Load Condition. EMPTY ...Land, MR ArticleNo.........
| Rg:%\nliﬁ'c TARE BE%}}II:N NET WEIGHT GUARANTEED
. LEFT 4L070.0 6.0 L06L.0
Weight on wheels RIGHT 3955,0 6.0 3949.0 = Ww
Weight on tail wheel 94L.5 125.0 819.5 = Wr
TOTAL 8969.5 |137.0 8832.5_ Wy + Wi
Airplane Weight (after corrections for missing items, etc; have been applied) 8726 g 85‘ ———— | -— -
DIMENSIONS* SYMBOL CALCULATIONS? —
for'd
L.E.L. W. C. L. axles 3125 1ns| ¢ :
- g X 819.5 x 245.15625=,, ¢

C. L. axle to tail wheel 242412 g2 Ins] m Ww + We 8832.5 ’

C.G.aft C. L. axle. . RR+ 76 ... Ins| q

oMM | ;| \27.05851Ins| Kk |k—e+q=he3125 + 22.746=27.0585

Limits of k™ to mieet o e vaiie s Ins.

to
balance guarantee @~ . ........ ... Ins.
Length of m.a.c. .. b0, ... Ins.| **

L.E.m.a.c. ﬂ_)l.. E.L.W. 37 .Ins| #x

........ % m.a.c
Allowable balance range to
....... % m. a. c
Airplane balance . .. 23.89 ... % m.a.c.| **

*Refer to the Army Handbook, Section II, Parts I and II, for diagrams showing the various dimensioiis ziven above.
+#m. a. c. caleulated in accordance with the Handbook, Section II, Part II, (Army) or SR-7 (Navy).
**<Halance after corrections for missing items, etc; have been applied.

NOTE: Guaranteed Welght shown above, is the guaranteed weight empty corrected for authorized changes and over or under weight of
Government furnished ma

Approved by A. C. Rep.

Witnessed by L N. A (i)

Wright Field 10-18-88-4M
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Model T&U== ..
Report 2019 i

Page ....... /O

Contract No....82811 . Airplane Gov’t. No.......02177 .. Airplane Cont’r. No..... 2785 .
Date of weighing.?.ﬁ.ggfﬁgl;oad Condition... EMPTY . Land, Sea. Article No. ..o
SCALE
T TARE | l‘t::%llt-)ﬂ NET WEIGHT A i
RIGHT 3707.0 1 640 370140
Weight on wheels LEFT 3787.0| 6.0 3781.0 =W,
Weight on tail wheel 1354.5 | 0.75 1353475 = W'
TOTAL 88L48.5 112.75 8835.25W’, 4 W
Airplane Weight (after corrections for missing items, etc; have been applied) 8726 . 85
DIMENSIONS* SYMBOL CALCULATIONS*
C.L.axletotail wheel.................. Ins.| m’ "
B =tan™? —
C.. L., a5l bo. el Pl 070 s vns v v - 208 W n
Ref. pt. “o”" above floor line.............Ins,| a’ a’—b’
¢ = tan™! F——
’
C.L. axleabove floor line. .. ............ Ins. b’ n
S—=B—p=
C.L-axle to refl pt 0™ coie s s wes o v Ins.| n**
W X m’
&« * q’ —_—— —
Ref. pt. “o” above floor line. ............ Ins.| a** Wew 4 Ws
C. L. axle above floor line............ ... Ins.)| b¥* q
Thrust line above C. L. axle. ... ........ Ins .| r** cos §
. i
Tail down angle ......coovniivnninn Degs.| & |f—r—p=r— e
b tan 8
C.G ?’Je(l);‘ithrustline..,..............Ins. {
Corrected C. G. EE?;:, Tl oo soman s 5o Ins.| %**

sRefer to the Army Handbook, Section II, Parts I and 11, for diagrams showing the various dimensions given above,
#9These dimensions shall be obtained during the thrust line level weighing.
+89C. G. location after corrections for missing items, etc., have been applied.

NOTE: Guaranteed Weight shown above, is the guaranteed weight empty corrected for authorized changes and over or under weight of
Government furnished mate

Approved by A. C. Rep.

.............. kT
Witnessed by LN. A W o b& Lo~ |

Wright Field ]0-19.38-4}
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CORRECTED WEIGHT EMPTY

First Weighing
Second Welghing
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8832.5

17588572

Average as weighed - 883L.13
Distance of C.G. aft of L.E.W. = 27.06 inches
Distance of C.G. aft of horizontal reference axis
27.06 ¢+ 66.65 = 93.71 inches

% MAC | WEIGHT A%%mﬁgﬁ%&
Average as weighed 8834.13 93.71 | 827846
Plus missing items (page 9) + L2.69| 95.38 | + 4068
Deductive items (pagel0) -149.97 | 146,70 | =22001
WEIGHT EMPTY, Wheels Down 23.89 8726.85 92.81 | 809913
Retract wheels (page ll) 0 +1348L
WEIGHT EMPTY, Wheels Up 25453 8726.,85'| 94.35 | 823397
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MISSING ITEMS
; HORIZONTAL
Top and side engine accesso.y compartment cow-
ling 23.50| 74.80 1758
Feed chutes T, 78] 33 810 1391
Ejection chutes 5.80| 114.10 662
Emergency equipment support .49| 138,00 68
Molin signal discharger handle installation 1,12 169.00 | _189
L2.69| 95.38 | 4068
DEDUCTIBLE ITEMS
USEFUL LOAD
3ix rear mounting posts 6.00(127.00 762
Six front trunnion bolts 6.60{111.30 735
Trigger switch 501 153 .50 7
Gun charging valves 2060 [ AL5570" o e-399
Gun charging controls 13,32/125,50 | 156572
Auxiliary open sight .20[146.20 29
GF-12 transmitter 11.95[195.00 2330
" receiver 12.25{196.00 @ 2401
" dynamotor 13,771 212,00 | 2919
" junction box .91 202 . 80 | 619
"  transmitter control .821164.50 ¢ 135
2 receiver switch .89/170.20 | 151
2 remote tuner LB8L1175.00 | 147
" antenna relay .951212.20 202
" fixed antenna & insulator .93(200.00 186
ZB antenna switch relay 1.27]|216.50 275
" remote control box +531163,50 | 87
" homing adapter 3.751196.00 | 735
" homing antenna .681207.90 | 141
Radio cables & linkages 11.15]1175.33 ; 1955
Pilot's radio throttle switch .30[160.50 - 48
Remote coil control .11/168.00 | 18
Bomb racks 20.28| 83.30 | 1689
Bomb rack attaching parts L.30| 83,30 358
IFF cables, antenna, etc. 8.14|187.00 1522
Chart board 2.80|142.00 398
TOTAL - DEDUCTIBLE USEFUL LOAD 127.841156.21 | 19970
DEDUCTIBLE ITEMS
FLIGHT TEST EOUIPMENT
Rollers & bulkheads ih ammunition boxes 2.40[115.20 276
Bungee 0.73|270.00 197
Hoist sling 19.00( 82.00 lggS
22 e - 91 . 78




VOUGHT-SIKORSKY AIRCRAFT

REPORT No._5615

Page 10
SUMMARY OF DEDUCTIBLE ITEMS
. T HORIZONTAL
ITEM WEIGHT |—xRy [ I'ONENT
Deductible Useful Load 127.8L | 156.21] 19970
Deductible Flipht Test LEquipment e 5 2031
DEDUCTIBLE ITEMS 149.97 | 146.70} 22001
NOMENT CHANCE DUE TO
RETRACTING LANDING GEAR
] i TTORIZONTAL VERTICAL
ITEN | NEIGHT —ARM [MOMENT| ARM |MOMENT
Wheels Up: |
Oleo Struts & Collars 200,06 | 96.6 | 19326| 67.0} 134L0L
Drag Links L e 68 86.6 6554, | d&sdl-—~5k8
Wheels, Tires and Brakes 172,09 | 121.1 | 20840} 69.7| 11995
Feiring on Oleos L orwh.g2 | 82.8 73 Blhedl, . Lhd
Oleo Compressing Linkagce 270 | 101.4 | 2741 66.1| 178
Retracting Cylinders 16.90 83.8 15031 7381 1247
Retracting Linkage 14.80 | 77.0 110! 69.9 1035
Doors in Wing L2.86 | 120.0 511,9 | 6302700
Tail Wheel and Tire 9,59 | 316.1 2031 | 97.9:. 939
Tail Wheel Drag Strut & Housing 15.38  304.8 L6881 g8, 1510
Fork Bearing & Centering Device: 12.97 | 310.5 L0271 97.0| 1258
Tail Wheel Oleo Strut 11.C9 , 296.0 | 3283 1c8.0 1198
Tail Wheel Retracting Cylinder ' 10.57 A 268.9 | 2342} 98.0. 1036
Tail Wheel Retracting Linkage 2.03 | 283.4 } 1992 | 109.5: 770
Tail Wheel Doors in Fuselage ; _13.07 | 320.0 i 1182 | 94.0; 1229 |
TOTAL - WHEELS UP: 611,71 | i 79396  LLL16E.
| i
Wheels Down: ! §
Oleo Struts & Collars 200,06 | 7l.4 | 14284 L6.3: 9263
Drag Links 75.68 . 87.5 | €622 63.L, L7953
Wheels, Tires and Brakes 172.09 | 1+70:9 1112201} 24«5 LR16
Fairing on Oleos 6.92 | 68,7 | L75 Hits 401
Oleo Compressing Linkage 2.70 | 71.3 | 193 39,9 108
Retracting Cylinders 16.9 | 8L.7 1 1431 68034 11154
Retracting Linkage 148 | 17647 1135 B3 T 1 9L3
Doors in Wing L2.86 1 120,0 51&3& 5 B s b e
Tail Wheel & Tire . 9.59 , 316.6 3036 | 83.8° 304
Tail Wheel Drag Strut & liousing 15.38 ' 307.2 L7995 1. 89,6 1378
Fork Bearing & Centerins Device 12.97 | 311.4 4039 | 85.9% 1114
Tail Wheel Oleo Strut 11.09 . 306.5 3399 | 104.0; 1153
Tail Wheel Retracting Cylinder = 10.57 | 279.4 2953 | 99.0° 1C46
Tail Wheel Retracting Linkare 7,03 | 297.8 | 2094 | 109.5: 770
Tail Wheel Doors in Fuselage | 13.07 1 320.0 | LlRE‘ 96.8 1265
TOTAL - WHEELS DOWN: 611,71 ! ' 65912 | 30715

| ! ; |




VOUGHT-SIKORBKY AIRCRAFT

MOMENT CHANGE DUE TO

REPORT No._ 961°%
Pope 11

RETRACTING LANDING GFAR (continued)

HORIZONTAL VERTICAL
L WEIGHT —Zm7 | MOMENT | ARM | MOVENT

Moment Correction to Extend

Wheels 0 -13484 -13701
Moment Correction to Retract

Wheels 0 +134L8L +13701

NORMAL FIGHTER USEFUL LOAD
PAR. 20(g) (1) of SR-5C

CREW 200,00} 167.3 | 33460 }116.,5 | 23300
Fuel & 011l

Fuel - fuselage - 178 gals. 1068:00 1 116.2 (124102 99.8 |106586
0il - 12 gals. 90,00 8L.0 7560 | 114,0 10260
Trapped fuel & oil 88.00 L6.,1 L0557 90,0 7920
TOTAL FUEL & OIL 1246.,00 | 108.,9 [135719 [100.1 124766
Fixed Gun Installation

65 - .50 Cal. Guns 356,106 1116.7 L1557 76.0 270614
6 - Trunnion posts 6+60'|111.3 T35 135 L85
6 - Rear mounting posts 6.00 | 127.0 762 71.5 L29
1200 Rds. .50 cal. ammunition 358,80 115.2 L1334 755 27089
1 - Trigger switch 0,50 43535 77 p3Llh 0 57
6 - Gun charging controls 19,80 (12505 1732 770 1063
2 - Gun charging valves 2.30 {1 LL5.7 335 | 114.0 262
6 - Electric trigger controls 39:20 | 127.1 1678 | 77.0 1016
1 - Illuminated sight L. OO 4 151,95 606 [133.0 532
1 - Auxiliary open sight 0.20 | 146.2 29 |132.0 26
1 - Gun camera & mountings 3.89 77.0 300 Tk 27
TOTAL FIXED GUN INSTALLATION 765,39 |116.5 89145 762 58300
Pyrotechnics

1 - Molin signal discharger 10.00 |221.3 22131 115.,0 1160
6 - Signal cartridges 150 12213 332 1116.0 __lZE
TOTAL PYROTECHNICS 11,50 {221.3 2645.1116.0 13364
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NORMAL FIGHTER USEFUL LOAD
PAR. 20 (g) (1) of SR-5C
. HORIZONTAIL VERTICAL
LTEN WETGHT | ARNM | MOMENT | ARM | IOMENT

Communicating i

GF12 Radio Installation (53.67) 19646054 )b 20911 5856 )
Transmitter 11.95 | 195.0 2330 168,21 1293
Receiver 12:25 i 196.,0 LG we 1B 2! S1325
Dynamotor 13,77 212007 i29195p2A080] 1LE7
Junction box 2,921 1“g12.8 619 : 104.3] 304
Transmitter control .82 164.5 135 RPNl 9L
Receiver switch .89 17042 151 11%,0: 102
Remote tuner -ay I Emsuer| colt 15 1 e
Remote coil control 11 168.0 18 | 110.2] 12
Antenna relay .95 212.2 202 | 130.0{ 124
Fixed antenna & insulator .93 200.0 186 + 950,07 14O
Microphone + 30 152,0 LG | 1050’ 32
Pilot's throttle switch .30 160.5 i 48 1118.0! 33
Connecting cables & linkages 7.65 175.0 , 1339 ;106.0i 811

ZB Radio Installation ( 9.73) | 190v5 | (1854) | 108.4: (1055)
Antenna switch relay 1,27 216.5: 275 | 115.5: 147
Remote control box .53 163.5 | 87 |110.0 58
Homing adapter 3.75 1S90 o 350 0 LE35BT ofl 26
Homing antenna installation .68 207.9 | 141 ! 784 53
Connecting cables & linkages 3.50 176.0 616 | 106.0- 371

IFF Radio Installation (ABK-1) |(44.06) 194.0 | (8549) | 108.3 (4772)
Recelver & transmitter 32.4L5 200.,0 | 6490 110, 0 3570
Pilot's control box 1.40 159.0 223 115..0 161
Plug holder 10 196.5 20 | 104.0 10
Junction box i 152:0 L9 108.5 35

IFF Pilot's Control Box Switch .96 182.0 175 11537 LEE
Indicator & junction box .60 189.5 114 | 1050 63
Inertia switch 1,38 | 190,88 263 |LIS5 5 407
Fixed rod antenna L0 | 163.5 7 A6k 68.0! 68
Gables 5.85 | 1796 i LA 1028.0 1 587

4 :
TOTAL COMMUNTICATING 107.46 | 194.9 | 209LL | 108,7111683
E

Navigating Equipment |
1l - Set of charts s 1160.5 | g0 102.0 51
1 - Chartboard 2620 L2640 SE2 119.8 2614
1 Plotting board 1. 00 142.0 Ti2" | 13981 130§

TOTAL NAVIGATING EQUIPMENT 1570 1hle3 534 |117.6| 435
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NORMAL FIGHTER USEFUL LOAD
PAR. 20 (g) (1) of SR=5C (continued)
: HORIZONTAL VERTICAL
ITEM WEIGHT[—ZRM | MOMENT| ARM | NOMENT
Miscellaneous Equipment
1 - Life raft, seat type 15,00 |167.30 2324 1103.,00 1442
Emergency equipment 8:70 |139,00 1209 |112.00 974
1 - Oxygen regulator,mask,etc. 3.50 [174.5 611 [105.9 371
1 - Oxygen cylinder 24.00 {180.8 L339 9L .7 2273
TOTAL MISCELLANEQUS EQUIPMENT 50,20 |169.0 84,83 (100.8 5060
USEFUL LOAD NORMAI FIGHTER 238.,.25 [122.0 |290830 94h.3 (224,878
BOMBER USEFUL LOAD
PAR. 20 (g) (2) of SR=-5C
Details are same as Normal Fighter except as otherwise snown.
. IIORIZONTAL . VERTICAL
ITEM WEIGHT ™ ARM | MOMENT | ARM | MOMENT
Crew 200,00 11673 33460 116.5 23300
Fuel & oil 124,6.00 1108.9 [135719 100.1 | 124766
Fixed gun installation 765.39 [116.5 89145 76,2, . 58300
Bomb Installation
Bomb racks 20.80 | 83.3 1733 66.0 | 1373
Demolition bombs 232.00 8L.8 19674 610 4, Llel52
Bomb rack attaching parts L.30 | 83.3 358 69.0 ! 297
TOTAL BOMB INSTALLATION 257,10 | 84.6 | 21765 61.6 | 15822
|
Pyrotechnics 11.50 1221.3 2545 |116.00f 1334
Communicating 107.46 |194.9 20944 108.7 11688
Navigeting 3.70 {1L44.3 534 117.6 L35
Miscellaneous 50,20 169.0 81,83 100.8 5060
USEFUL LOAD BOMBER 2641.35 1118.4 [312595 91,1 4240700
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VOUGHT-SIKORSKY AIRCRAFT

OVERLOAD FIGHTER USEFUL LOAD

PAR. 20 (g)

(2) of SR-5C

Details are same as for Normal Fighter except as otherwise shown.
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HORIZONTAL VERTICAL
ITEM WEIGHT [TARM [ MOMENT| ARM MONENT
Crew 200,001 1073 334,60 116.5 23300
Fuel & 0il
Tuel - fuselage, 230 gals. |1380.00| 115.6 159528| 10L.8 | 14L624
Fuel- outer panel tanks
80 gals. L,80,00| 86.4 1472 78.7 37776
0il - 20 gals. 150.00 8,.0 12600 114.0 17160
Trapped fuel & oil 88.00 | 46.1 4057| 90.0 7920
TOTAL FUEL & OIL 2098.,00( 103.7 217657 98.9 207420
Fixed Gun Installation
Fixed gun installation
Normal Fighter 765.39 | 116.5 89145 76.2 58300
1150 rds. additional ammu-
nition I, 343,80 11545 §2§6§ 7643 26232
TOTAL FIXED GUN INSTALLATION 1109.19| 115.9 | 128510 76.2 84,532
Pyrotechnics 11.50| 221.3 25451 116.00 1334
Communicating 107 .46V 19,9 20944! 108.7 11683
Navigating 3.701 1Lk 3 534 117.6 L35
Miscellaneous 50.20| 169.0 84,83 100.80 5060
TOTAL USEFUL LOAD OVERLOAD..- 3580.05 | 115.1 | 412133} 93.2 333764
GROSS WEIGHTS
PAR, 20(n) (1) of SR-5C
HORIZONTAL
ITEM WEIGHT [ ARM MOMENT | % MAC
Weight Empty (wheels up) 8726.85| 9L.35 823397
Normal Fighter Useful Load 578,25 |122.0 290830
Gross Fighter (wheels up) T1111.101100,28 [“TXNL22F 31.84
Extend Wheels 0 - 13480
Gross Fighter (wheels down ) T1111.10f 99.07 11007L3 3055
Weight Empty (wheels up) 8726.85, 9L.35 823397
Bomber Useful Load . 2641 .351118.4 312595
Gross Bomber (wheels up) 1 T1368.20] 99.93 | 1135992 3147
Extend Wheels | 0 - 13,84
Gross Bomber (wheels down) 11368.20! 98.7L4 1122508 30.20
Weight Empty (wheels up) 8726.85: 9L.29 | 823397
Overload Fighter Useful Load ! 3580,05}115.1 412133
Gross-Overload Fighter (wheelsup) 12306.,90]100.39 | 1235530 31.96
Extend Wheels 0_ :_;gggg
Gross-Overload Fighter(wheels down) 12306.90] 99.30 | 122204 30.80

NORMAL FIGHTER

IMAC = (100.28 - 70.35)

+ 9L x 100 = 31384

=
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GROSS WEIGHTS LESS EXPENDIBLE ARMAMENT & FUEL

PAR. 20 {(h)

(2) of SR-5C

: HORIZONTAL o
CONDITION WEIGET ARM MOMENT % MAC
Normal Fienter Gross (wheels up) 11111.10 100.28] 1114227 31 Pl
Less Ammunition - 358,80 115.2 |=_4133L
Normal Fighter Less Ammunition 1075230 99, 78| 1072893 31.31
Normal Fighter Gross (wheels up) 11101,10] 10C.28] LY14227 31.8L4
Less Fuel -1068.00] 116.2 | -124102 |
Normal Fighter Less Fuel 10043.10 98.59{ 990125 ' 30.04
Normal TFighter Gross (wheels up) JIHIT . EOL 100,280 111428 i IS
Less Ammunition - 358,800 '115.2 = #1334
Less Fuel -1068.00] 116.2 | =124,102 |
Normal Fighter Less Fuel & Ammunition 968L.30 97.97' “OL879L | 29.38
EXTREME NOSE-HEAVY & TAIL-HEAVY CONDITION
PAR. 20 (h) (3) of SR-5C
47 i ITORIZONTAL o
ITEM WNEIGIT ARM VOMNT % MAC
Nose Heavy ; |
Gross Bomber (wheels up) 11368.20 99.93 11135992 @ 31.47
Less Fuel -1068.00! 116.2 | -124102 |
Less Ammunition (1200 rds.) - 358.80] 115.2 | = 41334 .
Less Molin Signal Cartridges - 1.50 221.3 : - 32 !
Gross-IExtreme Nose Heavy(wheels upi 9939.90 97.61 @ 970224 | 29.00
Extend Wheels ; 0 , = l%hSh ]
Gross-Extreme Nose Heavy(wheels down} 9939.90 96.25 L Q5670 i 27.55
| | i
Tail Heavy | ! i ;
Gross Overload Fighter (wheels up)112306.904100.35 11235530 1 31.96
Less Outer Panel Fuel 80 gals. - L80.00; 86.4 = L1L72
Less 230 gals. Fuel (fuselage) -1380,00! 115.6 ' =159528
Add 237 gals. Fuel (fuselage) | 1422.00/ 115.53 4164284 |
Add Gun Heaters t 18,10| 132.90 2,05 |
Add Tow Target Equipment 2.86(198.0 566
Add Pneumatic Tail Wheel(Est.Weight) 7.00| 316.1 221% i
Gross-Extreme Tail Heavy (wheels up) [I1896.86] 101.20 1203998 | 32.82
Extend Wheels 0 i- 13484 i
Gross-Extreme Tail Heavy(wheels down){11896.86| 100.07 !119051L 1530 62
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EFFECTS OF SPECIAL EQUIPMENT
PAR. 20 (h) (4) of SR-5C
HORIZONTA
ITEM WEIGHT [ AgmM MOMEﬁT % MAC

Change in Main Fuel Tank Cell

Normal Fighter Gross (wheels up) 11111.101100.28 11114227 31.84

Remove Bulletproof Fueél Cell - 152.80(115.0 |- 17572

Install "Bladder-Type" Fuel Cell 39.50(115.0 h5h§

Normal Fighter Gross (wheels up) 10997.80{100.13|110119 31.68
Installation of Tow Target Equipment

Normal Fighter Gross (wheels up) 11511:101100.2811114227 31.8.4

Install Tow Target Equipment 2.861198.0 566

Normal Fighter Gross (wheels up) 11113.96(100,31 (I114793 31,87
Installation of Gun Heaters

Normal Fighter Gross (wheels up) 13113151609100.284 1134227 31.84

Install Gun Heaters 18,10 [1232:90 2L05

Normal Fighter Gross (wheels up) 114295 20 e, 33 L1t 2. i BA.,. B9
Installation of Pneumatic Tail Wheel

Normal Fighter Gross (wheels up) 11111,.10 (100.28|1114227 31 .81

Ins%all Pneumatic Tail Wheel 6

Est. Weight) %.OO 3161 2213
Normal Fighter Gross (wheels up) 11118.10 (100,42 |TI16LL0 | 31.99
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TABULATION OF AUTHORIZED AND PENDING CHANGES

PAR. (20(j) of SR-5E

REFERENCES: (a) Bu. S&A letter Nos. 82811 SPM6 of 15 Nov. 1941.
(b) Bu. S&A letter Nos. 82811 SPM6 of 16 March 1942.
(¢) VSA letter E-28465 of 2. April 1942.
(d) VSA letter E-16902 of 24 Jan. 1942,
(e) VSA Conf. letter E-20000 of 13 Feb. 1942.
(f) VSA Conf. letter E-57685 of 29 Cept. 194LZ2.
(g) Buler letter Noc. Aer-E-2563-TEW/8-22-C-82811(1)
dated 17 August 1942 with INA 1st End. C-82811/FL9
of August 1942.
(h) VSA letter E-53841 of 8 Sept. 1942.
CHANGE
LETTER
OR ITEM WEIGHT
REFERENCE

AUTHORIZED CHANGES:

Strengthen Wing Folding Mechanism 1
Seven - Disc Brakes
Aluminum Alloy substituted for magnesium in electrical
system :
Install Booster Coil
Type II Starter (not applicable)
Carburetor Alr Warning System
Electric Priming System
Pilot's Armor end Splash Protection
Propeller Accumulator Installation
Trigeer Switch Revised
Install Harrison 0il Coolers
Changed Arresting Gear Hook Head
Eliminated Provision for First Ald Kit -
Install Remote Compass Remove MK 10 Compass
Install Turbo Supercharger (not applicable)
Mark 8 Illuminated Gun Sight
Install Larger Hydraulic Pump and Piping
Change Electrical Receptacle
Lap and Shoulder Harness Provision
Rear Vision Mirror
Molin Signal Discharger Installation
cun Camera Installation in Fin (not applicable)
Bush Aluminum Intercoolers for Copper
Manually Operated Wing Hinge Pin Locking Door
Fuselage Bottom Hatch
Provision for Emergency Escape in Flight
Vane Type Electric Fuel Pump
) Stronger Main Wheels
) Stronger Main Wheels
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TABULATION OF AUTHORIZED AND PENDING CHANGES

PAR. 20(j) of SR-5C (continued)

CHANGE

LETTER ,
OR TTEM WEIGHT

REFERENCE

PENDING CHANGES:

Recognition Lights

Sealing and Ventilating of Space around Main Fuel Tank
Gun Heating and Windshield Defrosting

Aileron and Flap Redesign

Aileron Control Rigidity

Stiffness to Avold Gun Resonance

Gun Access Doors Redesign

ABA-IFF Equipment Provision

Self-Sealing Tank (Aromatic Resistant)

Removal of Pressure Fire Extinguisher Provision
Removal of Mark I Type A Life Raft

Add Emergency Equipment Support

Sealed-Beam Landing Light
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TOTAL - PENDING CHANGES
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TOTAL - AUTHORIZED CHANGES
TOTAL - PENDING CHANGES 15542
TOTAL - AUTHORIZED AND PENDING CHANGES 2L9.1






