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NOTE3 TO OFFICIAL USERS

Alr Ministry COrders and Volume II leaflets as issued from time to time may aeffect the subject
matter of this publicatlon. It ghould be understood that amendment lists are not always lasued
to bring the publication into line with the ordera or leaflets and it i1a for holders of this
book to arrange the necessary llink-up.

Where an order or leaflet contradliets any portion of this publication, an amendment 1iat

will generslly be issued, but when this is not done, the order or leaflet muat be taken as the
overriding authority.

KWhere smendmfent actlon has taken place the number of the amendment list concerned will be
found at the top of each page affected and amendments of technical importance wlill be ilndloated
by a vertical line on the left-hand sldecof the text agalnst the matter emended or added. Vertl-
cal lines relating to previocus amendments to a page are not repeated. If complete revision of
any divislon of the book (e.g. & chapter) 1s made, this will be Iindicated In the title page for
that division and the vertical lines wlll not be employed.

Comments and suggestlons concerning the subject matter of this publication should be for-
warded through the usual channels.
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INTRODUCTION

l. The Lightning I 1s an all metal, midwing, single-seater lnterceptor flghter type aercoplane
fitted with two Alliscon V.1710 C.15 liquid cooled engines and Curtiss Electric Full Feathering
Alrscrews. The undercarrisge 1s of the fully retractable, tricycle type; esch undercarrliags
well, enclosed by flush, automatically operated doora, when the wheels are retracted. The tall

unit 1s supported by booms extending aft from the englne nacelles. All exposed skin 1s butt-
Jolned and fluah riveted.

2. The fuselage, s stressed skin, semi-monocoque structure of the gondola type extending for-
ward from the trelling edge of the centre main plane at the plane of symmetry, 1s constructed
principally of 2LST Alelad skin and formers, stiffened longltudinally by extruded bulb angle
atringers and webs in the nose. The mein plene, consisting of the centre plane and port and
starboard outer planes 1s of the full cantlilever, stressed skin type. The outer plane ls attach-

ed to the centre plane by pins at the main and rear spara and 'bathtub' fittings in the upper
and lower corrugations. The centre plane, the fuselage andthe lforward boomamay, from a service

viewpolnt, be considered one unit, since they are mated ina jig and rivetedand bolted together.

The maln spar and front and rear auxlllary spars formthe main structure to which the ribs, bulk-
heads and skin aré attached. The tail unit is fabricated of 24ST Alclad spars, riba, astringers

and skin, assembled with rivetsa, screwsand plaete nuts, and supported by booms extending aft from
the englne nacelles.

2. Entrance to the cockplit ls galned fron the port alde of the centre main plane by opening a
hinged portlonof the transparent cockplt enclosure. A mounting stirrupat the aftcentre portlon

of the fuselage asslsts in mounting the centre maln plane. The stirrup ls replaced bya retract-
able ladder benesth the aft fuselage on later models.

li. The undercarrisge conslsts of three retractable units, one in the fuselage nose and one in
each Corwerd boom. Each undercarriage unit ls hydraulically sctuated, awinging aft and upward
dnte 1ita respective well 1n the structure. An electrical Indicator in the cockpit snows the
position of the undercarrlsge. A warnling horn sounds and & lamp on the inatrument panel lights
if the throttles are closed wlth the gear retractad. Each wheel is mounted on an oleo pneumatic
leg. The maln wheels are sgulpped with dlsc type hydraulically operated brakes, each maln wheel
having an independent brake aystem controlled by a toe pedsl on the corresponding rudder pedal.
The nose gsar olso leg 18 provided with a dual-cylinder hydreulic shimmy damper.

% The allerons and elevator are operatedby the conventional control column and handwheel, the
ruddera by sdjustable pendulum type pedals which also mount the brake toe pedals. Trimning tabs,
provided on the allerons, elevator and rudders, are adjustable in flight from the cockplt. The

Lockheed-Fowler {laps are operated by a hydraullc motor. A flap peslition indlicator on the in-
atrument panel shows the posltlion of the [laps.

6. Two Allison ligquld cooled engines are Installed in nacellesin the forward hooms. The cowl-
lag 158 faired Into the booms from the splnner, presenting e smooth streamline contour of small
frontal area. Two complete and independent fuel systems are provided, one for each engline.

Cross suctlion lines at the tank selector valves, make 1t possible to operate both engines on
one tank if necessary. Each system contalns a diae type Lank selector velve, a stralner, an

electrically driven booster fuel pump and an englne driven fuel pump. Four tanks of the rubber
bag type are installed in the fore and aft portionsof the centre maln plane between the fuselage

and boomsa. Each engline is provided wlth an independent oll aystem. The oll tank is mounted on
the front face of the firewall 1n each nacelle. Two oil coolera mounted under each necelle are
provided with electrically operated alr exit flaps controllable from the cockpltto regulate the
amount of air passing through the cooler core. The cooling system includes radiators on each
side of the aft booms. Hydraulic jacks actuate the alr exit flaps, thereby governing the amount
of alr pessing through the radlator core. The engines may be atarted electrically or by hand
crank. The hand crank 13 carried in the starboard wheel well.

T. Fixed gun mounts are provided in the armement sectlon of the fuselage nose for [ive .50
calibre machine guns. The centre machine gun may be replaced witha Mark II 20 mm. Hispano gun.
Later models also lnclude provisions for the installation of a gun camera in the Muselage nose.
Both, ring and besad and optical type gun alghtaare provided. The armament compartment is fitted
with doors hinged at the top of the fuselsge glving complete access to guns, ammunition trays,

charging controls, etc. Flares mounted vertlically in the aft boom are relessed through spring
losded ¢lam shell type doors on the under slde of each boom.

5. A 30 volt-50 amp. generator drivenby the port engline provides for lighting and general aerv-
lces, 1ncluding solenold gun trlggers, alrscrew plteh control mechanism, electrically driven
guxiliary fuel pumps, englne starting, radio power, flap and undercarriasge position indicatocrs,
ate. The sccumulator 183 carried in the port aft boom. Other equlpment includes armor plate,

oxygen apparatus, retractable landing llights, sutomatlic recognitiondevice, formationlight, etc.

-6 = RESTRICTED



RESTRICTED

HANDLING AND GENERAL PHREPARATION

General . . - . -
Steps and Walkwaya.

Towling and Plcketing.

Refueling . . . . =«
FHIE]- L] L] L] L] L] L]
DELe o o & » »

Engine Cocoling Syatem

Hydraulie Sysatem. .
Loading Data. . . .
Welghing. . . . . .
Armament. . « « &+
General. . « .
Gun Adjustment
Gun 3ighta . . .
Noge Covers. . .
Fun CAmMéIra « .

Towing and picketing. . . .

Reserve Tank Fuel Sump. . . . ,
Main Tank Fuel Sump . . . . .

Walight and Balance Dliagram.

Qun 3ighting Chart.

Actual Welght and Bal. Form .

T. 0. NO. D1-75PG-2

- "
L -

w
- -
L L
& L

L
£ £
L] &
£ L]
& L
L] -
- -
- =
w m
W L

LIST

CHAFTER 1
CONTENTS

OF ILLUSTRATIONS

F ® ® w w ® & & w @& & 4

= u - L] * i W = L] ¥ ] L3 w B L] L]

B ] L] L & ]

Ll L] [ ] £ ] B L] L L] L] B L] & £ L] & L]

B ] = £ B - L]

AIR PUBLICATI
Volume

ON 2021A
|

Section h

Paragraph

Flpgure

O 0N B =

RESTRICTED



RESTRICTED T. 0. No. 01=-T5FG=2 AIR FUBLICATION 2021A
Volume 1

S8ection L

CHAPTER 1
HANDLING AND GENERAL FPREFPARATION

General

1. The following paragraphs deal with operationa involved 1n the handling of the aeroplane and
its pr-paration for flight.

2. EtEPﬂ and “nlkna:a

a. Mounting Stirrup - To asslat personnel in ascending to the upper surface of the main
plane, a mounting stirrup is provided. The stirrup 1s carrled in a slot in the upper rear
portion of the fuselage. (Note: For later serles alrcraft, a retractable ladder replacea the
atirrup. The ladder 13 carrled in the lower rear fuselage, with the ladder actuating handle
aituated in the upper rear portion of the fuselage.)

b. Walkways - Areas of the upper maln plane surfaces on which walking ls permissible are
classified s walkways. These areas are as followa!

(1) Burfaces of the cantres plane on both sides of, and adjacent to the fuselage.

(2) Surfacea of the centre plane on both sides of, and adjacent to both port and star-
board booms.

(3) Surfaces of the centre plane between front and rear apars.
(ly) SBurfaces of the outer planesa between maln and rear spars.

Pads of sultable type must be placed on walkways before use, in order to protect the
aklin.

3, Towing and Plcketing - (Fig. 1.} - The aercplane may be towed from the eye on the nose land-
ing gear fork,or from the eyes on the main landing gear struta. Plcketing lines should be att-

ached to eyes on the allghtling gear and to alt boom eye bolts.
Refueling

li. Puel = 100 Octane fuel is to be used. For servicing tanks, four filler necks are provided
in the upper portion of the centre plane. (See Pig. 1). At each servicing, tanks and fuel
strainers shall be drainedof any condensate that may have accumulated since the last servicing.
Main tank sumps and fuel stralnera are acceaslble through a removable panel in the lower aft
portion of the fuselage. (See Pig.3.) Sumps for forward (or reserve) tanks are located 1n the
lower surface of the centre plane (8ee Fig. 2). Earthing jacks are located in the inboard boom
fillets, near the main tank caps. The condition of self-sealing tanks should be checked as far
as possibleby lnspecting through the filler necksfor evidence of awelling or wrinkling. Swoll-

en or deteriorating tanks are evidenced by an abnormally low capacity or by abnormal fuel gauge
readinga.,

5. 011 - Filler necka for servicing the oll tanks are recessed into the upper port aldes of the
tanks, mountedon the forward face of each firewall. Tanks ars to be fllled to petcocks (7 Imp.
gal.,) forthe normal fuel load (187 Imp. gal.). Forthe fuel overlcad condition (256 Imp. gal.),
ol]l tanks are to be filled to necks (10 Imp. gal.). Dip atickaare provided for determining the
quantity of oll in the tanks.

NOTE: Aveld spllling oll arcund the filler necks and onto the tanks.
6. ine Cooll System = Coolant system filler caps are reached through access doora located
on & atarboard side of each engine cowl, just aft of the spinner. Capaclty of each system 1s

17-1/2 Imp. gal. Coolant tanks should be fllled, (when aeroplane 1s in normal ground position)
to the level of filler wells. Use ethylene glycol, Spec. D.T.D. 344.

NOTE: If the syatem has been drained, it must be vented at the cock in the return line.
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7. Hydraulle System

a. Main Reservoir - The maln reservolr 13 located on the rear face of the bulkhead at Sta=-
tion 195=15/16, in the upper aft portion of the fuselage. A door (closed by Dzus fasteners) in
the fuselage skin above the tank provides accessa to the flller neck for filling and inspection.
Tank 1a to be filled to wlthin one-half inch of the bottom of the filler neck 1f the aystem 1s
under pressure; otherwlise tank should be fllledto the bottom of the filler neck. Tank capacity
ia approximately 1-3/l} Imp. gal. Intava servo fluld or equivalent is to be used.

NOTK: If the aystem has been drained, it must be vented. See Chap. 2, of thls section.

b. Emergency Extension Reservolr - This reservoir 1s loecated In the center of the fuselage,
just behind the seat. It i1s filled through an opening inthe top which 1s sealed by a removable
plug. Intave servo oll or equlvalent 1s to be used. Capacity ls approximately 1-1f5 Imp. gal.

&. Loading Data

g, Three conditions are considered on the loading and C.G. Diagram (Fig. U4):

Condition 1 = With five 50 cal. machine guns.

Condition 2 - With four 50 cal. machine guns, one 20 mm. cannon and 60 rds of 20 mm. amm-
unition.

Condition 3 - With four 50 ¢al. machine guna,one 20 mm. cannon and 150 rds of 20 mm. amm-
unition.

b. A breakdown of the Itemsof Removable load 13 shown for eachof the above Lhree conditions.
An operational all-up weight is obtained by adding the tare welght of the aeroplane toc the sum
of the Removable Load Items.

¢c. The Centre of Gravity of each of the Items of Hemovable Load i3 located by a samall croas
on the side view of the aeroplane (Plg.lh). The adjacent numbers refer to the ltems of Hemovable
Load which they represent, as indicated by the numbers opposlte the Removable Load Items 1in the
tabulated breakdown.

d. Ballast requirements for Itemsof Removable Load not in the aeroplane, are stated at right
of items of removable load table.

a. Fual tanks are to be loaded in the followlng manner: Front fuel firat, additional Iuel,
when necessary, to be added to the rear tanks. Rear fuel 1s to be consumed first.

g.
SAMPLE CALCULATION OF MAXIMUM MILITARY LOAD
AND OF ¢.G. POSITION FOR OPERATIONAL FLIGHT
OF LIGHTNING I AIRCRAFT NO. AF-154 ON CONTRACT A-242

NOTE: The weighta and moments on which the followlng calculations are based are to be taken
from the loading and c.g. data given in Vol. I, Sect. L, Chap. I.

The firat stepin calculating the maximum military load and c¢c.g. position 1s to ascertaln
the effeact of modifications embodied in the alrcraft on the tare welight and the corresponding
moment. In order to do this, the welght and moment of those modificaticns embodlied in the air-
eralt which affect the tare welght must be added to, or subtracted from, the tare welght quoted
on the loading and c.g. diagram.

Modiflicatlonas embodled
inereasing tare welght Wt. = lbs. Moment - lb.lin.

Inatullni.on of new
type accesas ladder 10 £,170

[A) Tot-]1 sddition to tare 2 -
1ght 10 ota
RiEs . additions to
moment (a)
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Hodificationas embodied

decreasing tare welght Wt. - 1b. Moment-1b.in.
Hons
(B) Total deductions from Total
tare welght daductiona from
Nona moment (b)

(C) Change in tare welight (A-B) .+. . 10 . . .1b. Change in tare moment
(a=b) +. .2,170....1b.1in. (e}
(D) Tare welght, including welght
of modifications embodied .11,455. . . . 1lb. Gorresponding moment
i i LISEAATE el o Ypadn. (d)

The next step is to calculate the weight and moment of the typical service load, less bomb or
special load.

Removable items of military
load to be carrled on the Wt.-1b, Moment-1b.in.
flight, excluding bombs

or special Tcad.

Pllot and Chute 200 27,600
Pixed Armament 186 27,68l
{Complete 1lnatallation of
. 50 Cal. Machine Guns
and 1 20 mm. Cannon)

1200 Rda. 50 Cal. Ammunltion 200 16,650
150 Rds. 20 mm. Ammunition o T: 34T
Oxygen Equipment 3 la,ﬂ??
Wireleas {E , 28
Camera |

TE] Total welght and moment
of this load., 1,204 99,601 (&)

Pusl negesaary for the flight Wt.-1b.  Moment-1b.in.
vssss2alla, 87 octans fuel at
7.5 1b/gall.
250 " 100 octane fuel at
R TIE lbf.Eﬂll' l-gﬂ.ﬂ EE]]—I—]—I—[}
20 "  oil at § 1b/gall. 180 27,360
(F) Total 1,980 325,800 (£)

- 10 = RESTRICTED
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Gross welght excluding

bomb or special load. Corresponding
moment
() (D+ E+ F) 14,639 1b. (d + e +# £) 2,177,077 1b.in. (g)

(E) Maximum all-up weight at which the aircraft is to be taken-off for this flight . . . .lb.

(J) Bomb or special load which can be carried provided c.g. 1s within permissible 1limita. . .
Hnnﬂ L] 1bl

It must now be determined whether when carrying this load the c¢.g. 1a within the permie-
aible limits by taking moments.

Hnmﬂ'nt I:I'f bnmb ﬂr EF ﬂ'ﬂi ll 112'&!1 L L] L] L] L L] L L3 -H'I:I'-I.'.I.' L] L L] L - " * L L lb L ir. . [ k }
Tntinl mﬂmﬂnt i i i i i [ i L L1 - L L1 L] L !E|1??jﬂ??i L] - Ll - L L] n L L] -1b lin'l [11
Position of c.g. = Total moment = 2 = 148,72 in.

Hax. all-up welight 14,639 Gear Down

behind axis of reference

a. Fig. 5, Welight & Balance Diagram, shows the c.g. Limits in Percent of Mear Aercdynamic
Chord (M.A.C.) to be:

Forward Limit 17.50% Mee Gear Down
Rearward Limit 27 .50% Mac Gear Up

To determine whether the c¢.g. of the seroplane, as loaded, falls between these limlts,
the Horizontal ¢.g. in percent of Mac. 1s computed from the following formula:

Ha-130.51 x 100 = % Mac.
8l.25

viz. 148.72 (Ha) - 130.51 x 10C
8L.25

To determine Gear up poaition, add the Gear Retraction Moment (4l1,813%) to the total mo-
ment (1) and recalculate.

21.61% Mac.

If the c.g. position 13 not within permissible limits the load must be so adjusted as to

move the ¢c.g. to a posltion within 1its permisslible limits, or alternatively, a part of the load
may have to be sacrificedto enable ballast to be carried. The adjustment should bemade as fol-
Lows :

(E) Maxium all-up welght......ee00..1b. Total moment...vssvsvresrselbain,
(M) Deduct load to be sacrifliced...lb. Deduct mﬂmant..*..t?f.....lb.in.
(N) Reduced welght...ssscsssssssssslb. Reduced mumant......;i??..lh.in.
(0) Add Ballast weights at LA

1§ PR 7 e s e 1 . 1 Moment....cceoescsssssedlb.in. (o)
(P) Revised all-up welght..esesessslb. Revised mnmﬂnt..*fﬁi*.....lh.in.

New poaltion of c.g. = Revised max. all-up welight
Revised moment o

I

= iIn. behind axls of reference.

- 1] = RESTRICTED
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b. 8ince thies aireraft has no bombor special load except for the possible carrylingof equip-
ment in the baggage compartment, it will not be necessary to continue the sample caloulations
through the remainder of the prescribed form. The maximum capacity of the baggage compartment
is 50 pounds. If no ammunition ie carried, however, thias must be compensated for by TO pounda
of ballast carried in the ammunition boxes. As indicated on the loading diagram (Fig. E.] the
rangeof the centre of gravity is temporarily set at 17.5% M.A.C. Gear Down to 27.5% M.A.C.
Gear Up. However, for all normal coperational loading conditiona, the centreof gravity 1ls with-

in proper limits and any loadings usingthe baggage compartment may be compensated for as stated
above.

¢. Welght & C.G. Determination - It will only be neceasary to reweigh the airplane ln the
eventof added modifications or major repalrs that are lmpossible to compute and added mathemat-
ically. If this occaslion does arise, the following procedure 1s prescribed:

1. Place the aircraft on scales that have been previously calibratedfor accuracy mak-
ing sure that brakes are off and there 1s no binding or side load to affect the scale reading.

2. Place the alrcraft in a longitudinally level position. This 1s accompllished by
placing the front wheel sufficiently below the rear wheel level so that a s=pirit level placed
on the fixed leveling pads (See Chap. 2, Para. 35) will read zero. Adding or removing air from
the wheel shock etruts will provide a fine adjustment after the alrplane has been put in an
approximately level positlon.

3. Take scale readingsand measurementsas per the Actual Welghtand Balance Form (Fig.-
6) and compute new welght and centre of gravity.

NOTE: The fixed Datum point is fuselage 8ta. 160 and is located at centreline of low-
er portlon of the Maln Spar inboard of the nacellss on both aldes of the alrplane.

ARMAMENT

10. Lifting the armament hood provides access for servicing the guns. Four poxes of 500 rounds
capacity each, carried in the armement compartment, feed the four outer guns. A 20 mm. cannon
magazine of 60 rounds capacity or a 300 round .50 calibre ammunition box is mounted in the cen-
tre of the compartment to feed the cannon or centre machine pgun whichever ls I1nstalled. On

later models the 20 mm. cannon magazine is replaced by a 150 round magazine and Chatellerault
feed.

11. Gun Adjustment - A gun sighting chart (FPig. 3) showing the range of gun adjustment and the
attitude of the meroplane at various speeds 1s located on the inside of the armament hood. A
sat of adjustable lugs 1s provided for use in levellng the guns.

a. To check the setting of the adjustable gun levellng lugs--

(1) Level the aeroplane laterally and longitudinally using the fixed leveling plates
in the cockpit. (See Chap. 2, Para.3)

(2) Place a shim of .091 thickness on the forward gun levellng lug.

(3) A spirit level resting on the rear lug and on the shim stock on the [forward lug
should read zero.

b, Use of Gun Levellng Lugs - After the lugs have been set as prescribed in "a"™, a soriber
mark should be made on the face of the adjustable lug, for futurs reference. Using the gun-
sighting chart, other settings of the adjustahle lug should be made, %o correapond to the attl-
tude of the meroplane at various indicated spesds, and scribe-marks made for Tuture reference.
The gun-sight is firat adjusted sc that at a pre-determined speed the sight-line will be paral-
lal to the line of flipht. Then the mechine guns are adjusted at thelr rear mounting posts, us-
ing Tool No. 238215 and 238216, so that their line of fire intersects the sight line at the de-
sired range. The leveling lugs are then used to set the guns at the desired angle without the
necessity of leveling the aeroplane. With the lugs at the desired setting adjust the guns par-
allel to the levellng luga.

12. Gun EiE%ta - The gun sighting chart (Fig. 3) shows the vertical distance from the center-
line of each gun trunnion to the mean line of sight through the optical sight or the ring and
bead sight. Both sights may be adjusted to accommodate the change in attitude at various spaads.

13. Nose Covers - Five flush covers are provided for the nose openings when no armament is
carried.

1;. Gun Camera - On later modesls provisions are made for the inatallation of & gun camera in
the nose of Ehe fuselage. The camera 1s accesslble for servicing and reloading through a hing-
gd door in the nose of the meroplane.
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Section U

CHAPTER 2

MAINTENANCE

1. Oeneral - The followlng information 1s Iintended to implement the lnatructions given in the
maintenance schedule.

2. Access and Inspection Panels - Locations are shownon Figures 1 and 2at the end of this sec-
tion. - -~ o

3. Leveling - Fixed plates upon which to place a apirit level for transverse and longitudinal
laveling are attachad to the upper fuselags channels in the cockplt, one on the port and two on
the starboard side. Adjustable gun leveling lugs, setat an angle of 0° 15'to the fixed plates,
are under the armamsnt hood on the starboard slde of the compartment. Plate nuta for plumb bob
attachments are located on the fuselage forward of the undercarriage door and on the tall plane
3 7/8 inches left of the centreline, Each 1s circled with red palnt.

L. Jacking and Llfti?g Folnta - Diegrams of the necessary holsting and Jjacking positions are
shown on Figurs 3. n holea for 1installing centre main plane Jjacking pada are located on the
main apar Jjust inboard of each forward boom. FPFlttings, normally plugged, are located in each
aft boom at S8tatlon 393, for installing eye bolts used to attach the tall Jacks.

NHOTE: With the englines installed, the C.G. 15 forward of the main spar, and in

Jacking the main plane, the tail jacks mustbe bolt =
erpoised with 2 cwt, each. d édto the eyebolts and count

a. To Jack Main Plane (Engines Installed)

(L) S8et jacks in position using spar pad and aft boom fittings.
(2) Lift with main plane jacks maintaining transverse level.
(3) Pollow with tail jacks if fore and aft leveling is desirad.
b. To Jack from Main Plane (Engines Removed)
(1) S8et Jacka in position using the apar padas and aft boom fittings.

(2) Lift at all four points.
¢. To Jack Main Whesals

(1) Use jacking pointa provided on oleo legs.
d. To Jack Nose Wheal
(1) Lower the tall by the aft boom fittings until nose wheel clears the ground.
HOISTING
9. General - Holating lugsare permanently attachedto the main spar under Iinspection plates on
the Tnboard side of each forward boom. Plugged fittings for installing eye-bolts are attached
to the top centre of bulkhead (Station 265) in each boom. (8ee Flg. 3.)

6. To Hoist, (Bngines Installed)

a. Attach holiating sling (Part No. 234651) to the spar lugs.

b. Install aft boom Clttings at B8tation 393 and attach lines.

¢c. Lift by the holsting sling and balance by holding down on the tail lines.
7. To Holst, (Engines Removed)

a. Install sye-bolts at Station 265 in each boom.
b. Attach holating sling at spar lugs and eye-bolts.
¢. Holat gt the lifting eye of the eling.
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RIGGIRG

8. QGeneral - All of the maln surfaces are fixed belng jig-matedat the factory. No adjustments
for symmetry, dihedral or incidence are provided. Rigging 1s confined to the adjustment of the
movable surfaces for proper neutral position, traveland tensionin the cables. These dimensions
area shown on Flgureas E. 5 and & - Rigging Diagrams.

9. Access to Turnbuckles - (See Figures 1 & 2)

Fuselage - Between the wheel well webe and t he outer skin.
Wing - Through the inspection plates in the lower wing surface between Statlions 1lléand 158.

Booms - Through inspection plates in the inboard wheel web and through the baggageand acou-
mulator compartmenta.

Empennage - Through inspection plates in the taill plane.

10. Access to Pulleys and Drums

Fuselage

a. In the control column.
b. Batweean the wheel well web and the outer askin,

Maln Flane

a. Through inapection plates in the main spar aft of the pllot's seat.

b. Through inaspection plates in the forward web of the maln spar inboard of Btation 89, ac-
cessible from the englne nacelles.

¢. Through inspection plates at Station 182 aft of the main spar and forward of the alleron
hinge.

d. Through inspection plates between Stations 218 and 230 aft of the main spar and forward
of the alleron hinge.

Booms

a. At Station 207 27/32 and 220 through the lnboasrd wheel web.

b. At Station 265 through the inboard radlator cowl.

¢. At Station 295 through the boom manhole.

d. At Statlons 33l 9/16, 366 and 376 through the baggage compartment.

e. At Station [j01 7/8 through the removable lower outboard fillet on the empennage boom.
Empannage

a. Through inspsction plates on the vertical and horizontal surfaces.

b. Through the notch for the upper rudder balance.

¢. Through the removable lower outboard flllet on the empennage boom.
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(5) Tabs: Set the pilot's indicator to zero and with the rudders neutral bring the tabs
into neutral position by adjusting the turnbuckles, keeping proper tension In the cables. 3et
stops to allow proper travel.

b. Elevator - (See Filg. 5)

(1) With the control column securedin the neutral position, bring the elevator inte neu-
tral position by adjusting the turnbuckles, maintaining proper tension In the cables.

(2) Set the stops in the fins *to permlt proper travel.

(3) Through the aft removable panel in the right hand wheel well adjust the control col-
umn stops so that a .005 feeler gauge will passaunder them whenthe elevatorila agalnat its atopa.

(ly) Tab: Set Pilot's indlcator to zero, align tab with elevator tralling edge , main-
taining proper cable tension. S8Set atops at drum to permit correct travel.

¢. Allerons - (See Fig. &)

(1) With a pin iIn the neutral hole of the reduction drum, rig cables from the control
wheelto the reduction drum, mainteining control wheel in neutral, and proper tension in cables.

(2) With the reductlion drum and differential drum pinned in neutral and cables at prop-
er tenslon, adjust the length of the push-pull tubes so that the tralling edge of the allerons
have 1/4 inch droop.

(%) Adjust stops in the control column to permlt proper travel, and adjust stops at dif-
ferential pulleys with 1/4241/32 clearance when control wheel 1s agalnst its stops.

(ly) Tabs: Set pilot's indicator to zero. Align tab with alleron trailing edge maintain-
ing proper tension in cables. Set stop to permit correct travel.

13. Mein Plane Flaps: Adjust so that tralling edge of the [laps i3 1ln contact wlth the tralling
edge of the maln planes and that the lower surface of the flap 1s tangent to the lower surface
of the maln plana,.

8. Eccentriecs for adjusting the flaps are located at the forward roller of each carriage,

the lower carriage rods are provided with screw adjustmenta. Nuts for adjusting cable lengtns
and tension are contalned 1In the attachlng lugs on the push-pull tubea. Access to the pulleys,
cables and tubes 1s gained through the lap opening, through cut-ocuts in the wing structure and
through removable inspection platea. (See Figs. 1 and 2).

NOTE: Adjustments (b) and (c) should be made simultaneously.

b. To Bring Flap Tangent to Lower Main Plane Surface:
(1) With the flap retracted, note whether 1t should be ralsed or lowered.
(2) Extend the flap.
(3) Remove bolt holding the eccentric lock.
(4} Rotate the eccentrlc as required to effect the desired adjuatment.
(%) Replace the eccentrlc lock.
(6) Retract the flap and check the adjustment.
{\T) Repeat the preceding steps If necessary.

(8) When the adjustment 1s accomplished, safety the eccentric lock.

¢. To Bring the Tralling Edge of the Flap in Contact with the Tralling Edge of the Main
Plane Tralling Edge.

(1) With flap retracted, note the amount of adjustment required.

(2} Extend the flap.

(3) Adjust the length of the lower carriage rod to produce the desired adjustment.
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(l4) Retract the flap to check the adjustment.

(5) Readjus: 1f necessary.

(6) Safety the rod when adjuatment 1s accomplished.
d. 8ynchronlize all four flaps by adjusting cable lengths.
e. Rig all cables to proper tension (SBee Cable Tension Teble, Paragraph 11, this section).
f. To adjust Pressure cut-off valve, See Paragraph 48,

14. Engine and Airscrew Controls (See Fig. E)

a. The throttle and mixture control levers are mounted in the slde ceontreol atand on the left
side of the cockplt. Porward of these controla are the alrascrew and carburettor heat control
lavera. These levers are connected to thelr respectlive unitas by steel cablesa, cranks, and push-
pull tubea. The cable adjustments are made at turnbuckles located 1ln the fuselage under the
removable panel between Station 145 9/16 and 162 1/li- and under each inboard rear lower engine
cowl. Cable tenslon shallbe 55 pounds 2 5 pounds. Threaded terminals are providedon the push-
pull tubes for length adjuatment. The control linkage shall be adjuated so that the stops on
the engine are reached not more than 1/8 inch or leas than 1/16 inch before the control levers
touch the atops provided on the econtrol unit.

15. Maln Undercarriage Doors (See Fig. 10)

8. Adjust the pilaton length so that the connected carrlage reaches the full "UP" position
abova the spring-lcosded latech when the platon i3 bottomed.

b. Maintaining a cable tenalon of 70 lba., ad]Just the cable lengthso that the Iront and rear

operating carrlages are aynchronized. The cam lockon the forward carriage should have 1/l inch
clearance above the top of the angagling needle bearing.

NOTE: Operationa "a" and "b" are accomplished wlth the door dlascommnected from the
carriage arms.

e. Attach aft carrliage arm to one door and adjust arm so that aft end of door 13 te contour
when plston is bottomed. Withthe platon extended ?fﬁE inch, attach and adjust forward carrilags
arm to bring forward end of door to contour.

d. Operate door to determlne 1f cam lock functlons satlsfactorily. There should be a slight
gap between the cam lock and the engaging needle bearlng. The tension 1n the "UP" cable will

increase to approximately 125 lbs. dueto the 7/32 inch piston travel after the forward carriage
has stopped.
o. Disconnect the door Jjust checked but do not alter the length of the carriage arms.

f. Repeat operations "e" and "d" on the opposite door. Reconnect previously adjusted door
and check both for proper closing.

UNDERCARRTAGE
16. Oleo Legs (See Figs. 12 - 13)

Tha oleo legs and linkege require lubrication as shown on the lubricatien disgram and pe-
rlodic checking for proper inflatlon. A few parts such sas the gland packing, bearing nut or
platon head may require replacement due to normal wear throughout the life of the aeroplane and

the followlng instructlons will explaln the method of makling such replacements should they be-
comeé neceisary.

17. Inflation of Oleoc Legs

Olec lega are inflated with compressed alr. When fully loaded, the main leg will require
approximately L90 p.s.i. pressure, while the noseleg willrequire approximately 2L0 p.s.!. Prop-
er inflation of the leg 13 measured by the distance the piaton tube extends from its fully com-
preased position with the welght of the aeroplane on the legs. A red linelis painted around the
platon, flush wlth the lower edgecof the gland nut when the leg 1a fully compressed. The follow-
ing table will assiat in the proper inflatlion of the legs:
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Max. Distance from Red Line to Lower Edge of Gland Nut

HNaln Oleoc Leg i3 Nose Oleo Leg
Full Load 2 1/2 Inches | 3 Inchea
= = - T
Light Load 3 Inches 4 Inches

While inflating the atruts 1t 1a advisable to move the aeroplane forward and back several feet
to overcome frictlion, thus preventing over-inflation. After Inflating, check the alr valve for
leakage.

18. 011 Leakage

The oleo leg should be inspected frequently for oll leakage. When there 15 evidence of ex-
caasive oll leaking past the gland nut, the packinga ashould be replaced. In case of emergency,
a split washer may be placed between the bearing and t he adapter to allow more "take-up" on the
rings. A ring which shows algna of excesslve wear may be replaced by a aplit ring, until such
time ms the leg can be repacked.

19. Storage of Oleo Legs

If' the aeroplana is to be atored for any great length of time, the alyr preasure should be
released and the legs allowed to assume the fully compressed position with the welght of the
aeroplane on the lega. Where clearances or other factors do not permlt deflatlng, coat the ex-
posed bearing surface of the plston tube with grease. When storing legs in a stock room they
should be stored in the uprlght position with all bearing surfaces and finlshed attachment sur-
facesa coated with grease.

MAIN UNDERCARRIAGE
20. Adjustment of Linkage (See Filgure 1)

The main undercarriage must be adjusted so that when in "DOWN" position Point "A" of the
drag links 1s on top centre or 1/16 ahead of top centre. When in the "UPY position the Points
"A", "C" and "D" should beln a atralght line witha tolerance at Point "C" of 0 above and 1/16
below dead centre. The wheel must rest agalnst the bumper with 3/16 e¢learance between the up-
lock plunger and the inslde of the axle.

CAUTION: These adjustments are crltical and must be malntalned.

a. Wheels Down - To align the drag linksa:

(1) With the platon rod disconnected from the drag links, align the legas with the linka
and clamp or block in place.

(2) With the down lock engaged adjust the length of the plston rod at eye bolt "RR"
(Flg. 25), so that 1t can be asaembled with the clamped drag links.

(3) Using wrench No. 234572 replace the pin, washers and nut connecting the plston rod
with the drag links. Retractthe gear using the hand pump, or manually, without hydraullec pras-
sure.

b. Wheels Up-Adjust the plston stroke withend cap "CC" (Fig. 25) so that polntas "A", "C" and
"D" (Figure 1&? are in alignment., If thereils not aufficlent adjustment, vary the length of the
piston rod by loosening locknut "GQ" and adjusting eye bolt "RR" (Fig. 25). With wrench No.
28856 adjust the length of the drag strut to bring the wheels into the uplock and against the
bumper leaving a clearance of 3/16 Inch between the lock and the axle. The basle dimension of
the drag atrut 1s 34.694 inches between centrea. Adjustment 1s % 1/l inch. When replacing a
drag strut, measure the length of the old strut or set to the basic dimension and adjust after
inastallation.

NOTES :

(1) Always make the irst retractionor extensionwith the hand pump afteradjusting.

(2) When any change has been made in the adjustment, check the undercarriage
in both "UP" and "DOWN" positlona.
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(3) See that all safeties have been replaced.

(L) After installingthe undercarriageor any of 1ts details, it shouldbe operated through
three or four cycles whlle the aeroplane 1a satlll supported as a checkon the proper functlioning
of the gear and ita locka, alao to work any alr outof the hydraullc system. If the brake lines
have been disconnected, the brake system must be vented. See Section lj, Chapter 2, Paragraph 27.

2l. To Replace Maln Olec Leg Packing - See Fig. 12

8. Remove oleo leg and place on bench. (See Section 5, Paragraph 37).

b. Slowly deflate the cleo leg, remove alr valve body "C" and empty the leg of oll.

¢, Remove lock-nutand unscrew gland nut "Q" from cylinderusing Menasco Tool No, 8T 2,5024-1,
d. Remove torque arms.

e. Aeplace air valve and inflate with Jjuat enough pressursto force the bearlng and packings
from the eylinder.

f. Unascrew the sleeve "J" uasing Menasco wrench No. 8T 2,5039-1.

E- Remove plston assembly from the cylinder.

h. Unscrew the plston head "I"™ using a strap wrench, after heating sufficlently to soften
the solder used in sweating.

CAUTION: Do not exceed 600°F.

1. Check the bearing and the plston head for wear. Inspect the inalde of the cylinder ™G"
and the outslde surfaceof the platon tube "P", These surfaces mustbe smooth and free from rough
apota. Any scratchea or scores should be lapped out and parts thoroughly cleaned. Any scoras
on the outslide of the plston tube may cause leakage of fluld past the packing.

j. Replace the parta on the plston tube In the order shown on PFigure 12, sweating the head
in place to form a presaure tight jeint.
CAUTION: Do not eaxceed bLO09F.

k. The orifice plate maybe removed, if necessary, by heating (600° max.) to soften the sol=
der in the threads.

l. Indert plston assembly in cylinder and screw in sleeve "J" securely.

m. Insert male apacer "K".

n. The packing rings must be installed oneat a time, making sure that each ring is properly
seated before insertlng the next one. Molstening each ring with oleo leg fluid wlll amssaist in
their installation.

©. Insert the female spacer "R" and bearing "M".

p. Serew on gland nut and safety.

q. Replace the torque arms.

r. Withthe leg fully compressed andin the vertlical position, fillto the level of the filler
hole with Intava servo fluld. To insure that no alr has been trapped within the strut, it is
adviaable to work the platon up and down several atrokea and then check the o0il level with the
piston fully compreased.

5. Assemble the alr valve body and gasket, tlghtening securely.

t. To insure minimum friction it 1s advisable to "run in® the leg at the rate of 20 strokes
per minute for two or three hundred strokes.

22. gi'ras and Tubes - The main undercarriageis supplied withtwo Goodyear 36 inch smooth contour,
ten-ply samcoth tread tyres and two Goodyear regular type lnner tubes. Inflation pressure is 37
p.s.l. for 35% deflection, the main undercarriage reaction being 6096 pounds per wheel,
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BRAKE SYSTEM

2%, General - (See Fig. 15) - An indepedent hydraulic disc type brake 1s provided for each
wheel.

2Ly, Fluid - Fluld reservoirs, locatedon the forward side of the bulkhead at Station §5 are ac=

cesslble for checking and filling by ralsing the armament hood. Use Intava serve fluldor e-
quivalent.

25. Master Cylinders - (See Fig. 16) - The master cylinders are locatedon bracketas attached to
the Torward alde of the bulkhead at Station 95. These cylinders should be  adjusted so that
with the braeke pedals 1n the full "OFF" position there will be a allght amount of play between
the piston rod "F" and tha piston "J". Check this by shaking the rudder pedal. Adjustment 13
made by loosening locknut "B" and turning ccllar "D",

26. To Adjust Discs for Proper Clearance

a. Remove wheels.

b. With air preasurs clean out discs thoroughly to remove any accumulatlion of dust or grit
¢. Remove locking ¢lip from adjustment flange.

d. With a apanner wrench tighten flange snugly agalnst disca.

e, Back off flange untll a feeler gauge of .072 Inches may be inserted between dlaca.

NOTE: Above clearance applies to the entire set of discs, not each dlsc separa-
tely.

f. Replace locking clip, making sure 1t engages wlth slot provided.
E. Align keys of bronze dlscs and set brakes to secure them.
h. Inatall wheels.
£7. Venting
a. F1l1 the fluld ressrvelr.
b. Remove the vent plug cap screw [rom wheel cylinder

oc. Attach a standard venting hose, place the open end In a clean glass receptacle.

d. Open the vent plug one full turn, allow the fluld to flow until the end of the hcse 13
covered.

a. Push the brake pedal down rapldly and hold.

f. Cloas the vent plug while fluild i1s still flowing and allow brake to return slowly toits
full off posltion,

g. Open the vent plug and repeat (e) and (f) untlil no bubbles lssue from the vent hoae.
h. Remove the hose and replace vent plug washer and cap acrew.
NOSE UNDERCARRIAGE
28. Adjustment of Linkage (Fig. 17)

The nose undercarrisge linkage 13 adjusted soc that the hinge point "A" between the lower
drag atrutais 1f1£“ to 1/8" below dead centre when the leg 18 extended. These ad]ustmenta are
made by adjuating the stroke and piston rod length of the gear jack as descrlibed in paragraph
50 of thias section. In the retracted position the axle rests against the rubber bumper block
with 4/16 inch clearance above the uplock plunger. This 1s obtained hy adjusting the upper
drag atrut at point "B". After adjustment refer to notes (1), (2), (3) and (4) under maln
undercarriage adjustment, paragraph 20-b of this sectlon. WrencnNo. 2488561a usedat point "B

20. To Replace Nose Olec Leg Packing, (Refer to Figure 13)

a. Remove oleo leg assembly and place on bench. (8See Sesction 5, Para. L5.)
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b. Slowly deflate the leg, remove air valve body and empty the leg of oil.

¢+ Hemove the lock screw and unscrew gland nut "3" from the cylinder using Menasco tool No.

ST 245099-1.

d. Replace the air valve body and inflate with just enough pressure to force the packings
and bearing from the cylinder.

6. Remove the lower torque arm bolt.
f. Unscrew the sleeve nut "M" using Menasco tool No. ST 2,5110-1.
g+ Pull piaton assembly from cylinder,

h. Remove the set screws [romthe platon head "H" and heat the threaded portlon sufficiently
to soften the solder.

CAUTION: Do not exceed 600°F. Remove the plston head using a strap wrench.

1. 81ide the parts off the piston tube.

J« Inapect the plaston tube and cylinder bore for scores, scratchesor dentas which should be

%:Flﬁﬂg out and the parts thoroughly cleaned befors replacing the parts in order az shown on
Es % n

k. Il the plston head has been replaced, be sure the cam lobe 13 Iin the same relation to
the wheel fork as on the orlginal head. It may be necessaryto face the end of the platon tube
to maintaln this alignment. Sweat the head in place to forma pressure tight jolnt. Flat bot-
tom drill and bottom tap to a maximum depthof 9/32 inches for the four 5f§%2h et screws which
are staked in place.

The orifice plate "G" may be removed by heating (600° max.) to soften the solder in the
threads.

l:. Insert the plston assembly in the cylinder making certaln that the sleeve keys are seated
in the keyways.

m. Screw the sleeve nut securely in place,

n. Inatall the male packing spacer.

0. The packing rings must be installed one at a time making sure that each ring 1s seated
before inatalling the next. Molstening each ring with oleo leg fluld will assistin the instal-
latlon.

p. Inaart the female packing spacer and bearings.

qg. Serew gland nut onto cylinder and safety with loeck wire.

r. With the leg fully compressed, fi1ll to the level of the filler hole with Intava Serve
fluld. To inasure that no alr has been trapped within the strut, it 1s advisable to work the
platonup and down several strokes and then check the oll level withthe platon fully compressed.

3. Assemble the alr valve body and gasket, tightening securely.

t. To insure minimum friction of the packing, it 1a advisable to "run in" the strut at the
rata of 20 strokea per minuta for two or three hundred strokes.

0. Shimmy Damper
a. To Repack the Cylinders - (See Flg. 18.)
(1) Remove the tubling and drain the tank.

(2) Remove the two large jam nuts holding the cylinder in its supporting bracket using
wrench No. 225223.

(3) Rotate the lfork until the plston clears the roller.

(4) Sli1de the cylinder from the supporting bracket,
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CAUTION: When disassembling the cyllinder, care must be taken Iin removing the re-
springs. The cylinder and piston must be held in a press while unscrewing

the packing nut. The extended length of the maln spring 13 approximately nine
(92) inches longer than 1lts sssembled length.

(5) Unacrew the packing nut, "K".

(6) Ease off the press, allowing the platonto come outof the cylinder. The platon head
will carry the packing and packing adapters out wlth 1t.

(7) Unascrew the connection end "A" of the cylinder to remove the check valve "B",

b. To reassemble the shimmy dampser cylinder.

(1) Reverse tha procedure prescribed for disassembly. Tighten the packing nut only e-
nough to prevent leakage. The packling must not be tight enough to retard the return action of
the springs. Preassure test as prescribed on Fig. 18.

¢. Adjustmant

Adjust the retaining nut below the damper soc that with the lower support bushing resting
on the nut there 1s .005 clearance between the upper bushing and the drag strut attachment f1t-

hir.l.g..
d. Filling - See Test Chart - Fig. 19

(1) Centre the wheel.
(2) Fill the reservolr with Intava servo fluldor equivalent and replace the flller plug.
(%) Unfasten lower torque arm from wheel fork and extend forward.

(l4) Using the extended torque arms as a lever rotate the shimmy damper through 1ts full
arc twlce.

(5) Add fluid to reservolr and repeat until no more fluld can be added.

CAUTION: If a plston packing nut haa been tightened to stop leakage, check the
plston's action, It must be free to snap from the fully compressed position to
the fully extended position, Note Iinstructions on the Cluld reservoir.

31. To Adjust Nose Undercarriage Door

a. Disconnect door operating Jack from fitting at aft end of door and retract nose under-
carriage. (See Fig. 11.)

b. Door operating jack will retract. A moment after the door Jack has completed 1ta trav-
el, the door locking Jjack will operate the.latching hoock. For thls sequence, the reller valve
in the locking Jack line must be adjusted to relieve at a pressure of 750 p.s.i.

¢. In up poaition, adjust engaging end of the latch hook approximately 3 degrees above the
horizontal. This sdjustment 1s made on the jack itself by loosening locknut "N" and turning
clevia "0". (See Plg. 32.)

d. Reconnect door operating jack to door and close door slowly several timea, re-adjuating
latch 1f it faills to pull front end of door up tight. Adjust door operating Jack to pull art
end up tight by locsening terminal nut "B"™ and turning terminal "A". (See Filg. 30.)

e. Repeat "d" slowly with a 25 pound welght suspended from the Tforward end of the duvor to
simulate the alir load on takeoff. Forward end of door will hang open wuntll latch operates.

CAUTION: Operate door slowly with suspended welght. A sudden Jjerky motlon may
result in damage to the door.

32, Tyre and Tube - The nose undercarriage 1s equipped with a Goodyear 27 inech, 6 ply, smooth
eontour tyre, containing a Goodyear Dual-Seal puncture-proof lnner tube . The inflatlion prea-
sure 1s LO p.sa.l.for 27.5% deflection, the nose gear reaction being spproximately 2275 pounds.
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a. Inflation - The Dual Seal Tube is equipped with a special wvalve, and to inflateor check
preassure the followlng steps should be used:

(1) Unserew valve to left, four full turns.

(2) After inflating, walt 10 seconda, then check pressureand retighten valveby screwling
rubber barrel back tight, then twisting 180° by hand to seat securely.

(%) Remove valve plunger and check for leakage. Re-apply plunger and cap for service.
HYDRAULIC SYSTEM

%%, General - Detailed instructions covering the maintenance of indlvidual units of hydraullc
equipment are given in this chapter. Locating the source of trouble when the system or related
parts of the system fall to function properly, requires an understandingof the operation of the
entire system and the relationshipof the units comprising the system, as deacribed in Section 9
of this manual.

Proper functioning of the system depends upon the complete abasenceof alr from the operating
units and pipe lines, freedeom of the fluld from grit and foreign matter, conditionof valve and
piaton packings and proper seating of check valvea. Fluld drained from the sayatem may be col-
lected in a clean container and used again provided thatit is clean. When units are removed or
plpe lines dlsconnected, all parta must be protected agalnat entry of foreign matter.

3l4. Hydraulic Fluid - Approximetely & 2/3% Imp. gallons of Intava Servo Fluld or equivalent are
required to 111 the aysatem,

%36, Draining - A plug for dralining the reservolrls located on the forward face of bulkhead Sta.
192 1/ In e lower portion of the fuselage.

37. Filling - A Dzus fastened plate on the fuselage skin at S5ta. 195 5/16 provides access for
f111Tng the fluild reservolr through a screened filler neck. If the system has bben drained, 1t
will be necessaryto operate all mechanisms while maintaining the full levelof fluld in the rea-
ervolr and venting afterward as a precaution to eliminate all alr from the system. If ayatem
1s up to operating pressure, fill to within one-half inch of the bottom of the filler neck. If
there ia no system pressure fill to ths bottom of the neck. The emergency extension reservolr
located aft of the pllot's seat should be kept full at all tlmes.

38. Cleaning the Hydraullc System

CAUTION: Relieve syastem pressure before disconnecting hydraulic lines.

39. System Filter - Clean the Cuno filter daily by turning the "Tee" handle one complete ravo-
lution. Draln Ghe sump every twenty hours by removing the plug at the bottom of the fllter.
Remove and flush the flltering element at englne overhaul periods.

Lo, Pluid Reservolr - Flush the fluld reservolr at L0 hour intervals uslng the followling pro-
cadure:

a. Remove the drain plug at Station 192 1/} in the lower fuselage compartment.

b. Disconnect the pump supply, and system return lines from the reservolr and the flap mo-
tor drain line at the "Tee" connection. Plug reservolr openings and flap motor draln line con-
nection at the tee fitting.

¢. Remove the flller cap and finger acreen and flush through the flller neck.

41. Complete System - Clean the entire system by following the lnstructions noted below, at en-
glne avsrhahi_garin&a- (See System Diagram, Fig. 1, Sect. 9.)

a, Disconnect pump pressure lineat Cunc filter. Remove pump from engine pad, leaving lines
connected. Applynot more than 10 p.s.i.air pressure through tank vent lineto force oll through

pump and catch oil at open line. Repeat twlce with clean oll, 011 may be filtered and used a-
gain.

b. Diaconnect 1lins between accumulator and pressure regulator and allow todralin. Relnstall
line.
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c. Remove mll allghtling gear, door Jacks and nose door locking Jack and flush out. Plug
all open lines.

With clean oll in reservolr, place the alighting gear selector wvalve in the "UP" posi-
{ t1on and with the hand pump, pump oil through the lines as follows:

(1) Remove plug and flush line at nose gear jack downlock, plug line and repeat at maln
gear downlocks. Flug llnes.

(2) Remove plugs from the "UP" linesat the door Jacks andat the nose door locking Jack.
Flush line to nose door jack, depressing the plunger to open the door stop valve. Plug noss door
jack line and holding the door stop valve open pump sufficlent pressure to force oll tThrough the
nose door lock holding valve and the line at the nose door locking Jack. Flush main door Jack
lines by opening main door atop valves,.

(3) Put the alighting gear lever in the "DOWN" position.

(L) Remove plug and flush the "DOWN" line at the nose door locking jack. Plug line.

(5) Remove plug and flush "DOWN" line at the nose door jack. Plug line.

(&) Remove plug and flush "DOWN" line at nose gear jack by pumplng sufflclent pressure
to forece oll through the up-lock. Plug line.

{(7) Remove plug and flush lines at main gear door Jacks. Plug linea.

(8) Remove plugs and flush "DOWN" linea at maln gear door jJjacks. (Increased pump prea-
aure will be necessary to force oll through nose and main gear up-locks.)

[9} ﬂPan the by-pass valve on the cockpit floor and set the transfer lever on the hand
pump to the "emergency" positicn. With clean oll in the emergency reservolr pump oll through
the emergency lines removing the plug at the gear Jack and flushing one line at a time.

d, Disconnect the return line at the fluid reasrvolr., Operate flaps up and down and catch
oll at return line.

2. Remove trigger motor, cases ejection door and cannon charging Jacks and flush out. Pump

oll through the lines wlth the hand pump, operatling the selector valvea 1lncluding sclencld fir-
ing control valve, in alternata directiona. Cateh oil at Jack snd of lines.

f. Remove coolant radlator flap jJack. Pump oll through lines, cperating control valve in
alternate directiona, and catch oll at Jjack end of linea.

g. Flush the return line by applylng alr pressure to the tank vent and dlsconnectling the
line at the follewing pelnts one at a time.

(1) Alighting gear and flap control wvalves.

(2) Pressure regulator.

(3) Control valve, Coolant Radlator.

(L) SBolenold firing control valve.

(5) Cannon charger control valve,

(6) Cannon case ejection door ccntrol valve.
h. Disconnect flap motor drain line at flap motor and draln out.
1. Remove preasure regulator and line to Cuno f1lter and flush ocut.
j. Remove and disassemble Cuno filter and rlush out.

42. Venting

a. Ondercarriage System - Jack the aeroplans and ocperate the undercarriage through three
or four cycles.
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b. Main plane flaps - QOperate the flaps through three or four cycles.
¢. Coolant Radiestor - Operate the flaps through three or four cycles,

d. Armament aystem - Operate the Cannon case ejectlion door, locsen the linesat the trigger
motor and cannon charger and operate the control valves allowlng air to escape from the lines,

43. Leakage - Internal leakage canbe locatedby systematically isclating the various units using

the shut-off valvesa and control valves provlided. Testling canbe accomplished with the hand pump
or with an outside source of pressure.

L. Replacement of Packings

General - The followingare general Instructions covering the maintenance of hydraullc units.

a. Disassembled unlits shall be thoroughly cleaned with kerosene or naptha and coated wlith
Intava Servo fluld before reassembly. It 1s necessary that all parts be free of gritor dirt to

prevent damage to the polished surfaces and to the packing rings.

b. When replacling packing, wetwith Intava Servo fluid before assemblyand protect the feath-
er edges of the rings agalinst tearing by using sleeves or shim stock or waxed paper around the
ends of plston rods to provide a lead for sliding the rings on, and inside the ends of cylinders
to gulde the ringa past sharp metal edgea or threads.

¢. Tightennew packing only encoughto prevent leakageat the prescribed test pressure. Turn-
ing chevron rings down too tightly destroys their holding power and will cause leakage.

d. Operate units to check for binding before re-installation in aeroplane.

45. Prassure Regulator - (See Fig. 20)

2. Adjustments = Adjustment of operating pressure 1s made at aasembly and cannot be changed

except by replacing spring (46131). Pressure adjustments will be altered slightly bya varlation
of cap [ﬁﬁlhE] tightness, therefore cap should be pulled up snugly to 1ts approximate original
position., Thiswill insure that correct operating presaures willbe obtalnableafter reassembling.

b. Disassembly and Inspection

Remove the four -nuta (3X-34567) that secure cover (L6136). This will allow inapection
of apring (50066). Removal of oppoaite cover (L6135) in 1like marmer will permit inspection of
Directional Spool (L6126) and Unloading Spool (L49709). Both spools should operate very Tfreely
in their respective bores. Thilas wlll alsc allow inspection of Check Valve (38778) and Spring

(38792). Check valve must operate freely in its bore and seat must be in good condition.

Unserewing cap (L16412) will allow acceas to spring (L6131), gulde (L6130) and pillot valve
apool (L41805). Pillot wvalve must operate freely in its bore.

Removal of plug (39463) allows access to plunger (4j9556). This too must operate freesly
in its bore.

Gasketa (L6138 & [}6137) should be checked to make sure that they have not been blown-out
or torn. Check all drilled passages to make certaln that they are free from forelgn matter and
particularly the small reatriction inserts under the covera and adjacent to the directional apool
bore.

To reassemble, reverse the above procedure. Make certaln that cover Ehﬁlﬁﬁ]iﬂnrﬂplﬂuﬁd
correctly, and that gaskets (L6138 and L6137) arein correct position so that cut-outsin gaskets
correspond %o correct grooves 1ln covers.

Moat important precaution 1s that parts be absolutely clean before being reassesmbled.
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- T" "REMEDY

Valve wlll not charge
accumulator.

niocadling Spool [L9709) or
dirantimnal apool (L6126)
atuck in "open to tank"
poasition, or broken un-
loading spring (50066)

I_dﬂlamantla valve and check
operation of Internal parts. |
S8pools must be absolutely
free in bores. Replace
spring 1f necesasary.

Broken Pilot valve ﬂpring.

Check and replace spring
if necessary.

cut™ pressure readings.

Chatter or excessive leak-
aga. Valve not maintain-
ing pressure in accumulator
when there 18 no leakage in

remainder of syatam.

r““*ﬂifﬂ'ﬂili Mot uIoEa T : OO napeac
| pump to tank. check valve atuck open. | clean,
| | - ) "I Spocls sticking slightly Dismantle to inspect and
in borea, but not suffi- elaan.
Erratic "eut=in" and "cut- clently to make wvalve in-

operative.

Spools scored and burrs
raised at edges.

| EEEnth up ﬂpnniﬁ wlth fine
| stone and remove burrs.

However,; do not break sharp
cornersa on spool lands.

heck Valve (38778) leak-

ing.

With pressure built up in
the accumulator, but pump
shut-off, disconnect presa-
gure line and observe for
excessive leakage. HRe-
place chack valve, or lap
slightly with seat,.

Leakage paat plunger
(19556

With pressure in accumu-
lator, but pump shut-off,
disconnect tank lline and
check leakage. Should not
excead 30 drops per min.
at approximately lO0°F.

L46. Hydraulic Accumulator - See Flg. 21

a. Adjustments - Alr “hamber pressure may

Cap.
13 completely relleaved.

be lowered by depressing air fitting stem beneath
Condensate may be dralned from air fitting by thias same method, after oll system pressure

b. Recharging - Charge with dry compressed air to 500 p.s.il. pressure before starting pump

or teatlng hydraullc system.

Use only Intava Serve Ull or equivalent mineral oll.

¢. Dismantling & Reassembling - Drop system preasure completely, exhaust alr pressure at

air fitting, dlaconnect plping, then unascrew wlth two
damage ring lip in diaphragm when reassembling,

tively seals agalnst pressure wilthout belng compressed.

speclal Vickers #51661 wrenchea.
nor tighten excesslvely.

d. TROUBLE

CAUSE

Do not
The ring lip effec-

Legkage of oll or alr at |
joint between oll and alr
chambers.

Losa of accumulator cush-
loning effect on entire

aystem: or frequent "cut-
ting 1in" and "cutting-out"
of unloading valve (some-
timea termad pressura reg-

ulator) or sudden extreme i

presaure drops when system|
1a operated.

Chambers not tightly
screwed together.

TIghten [RIZAt hand thread)

with two speclal wrenches

Demaged seallng ring
1ip on diaphragm.

smantle to check. Replace
diaphregm if nacessary.

Loss of alr from ac-
cumulator

Chack for leaks asa above,

Laﬁk of sufficlent air I

in accumulator.

Charge accumulator to cor=-
rect required presasure.

Alr pressure ln aﬂaum-
ulator higher than reac-
ommended for gliven 1ln-

stallation.

_5'?_

ﬂhack alr prossure 1n accu-
mulator and blead to corract

pressure at alr fitting.
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[ TROUBLE CAUSE REMEDY

Evidenced by chattering of Check alr T1tting for leakage
unloading valve, or sudden and alr fitting connections.
| axtreme pressure drop when
Losa of alr in air syatem 13 operated.
chambersa —

Punctured or torn diaphragm Replace valve core of flttings,
or alr leakage as above, or |gasket (Vickers part #L7139)

at alr fitting (Vickers part | or both. If causs not at alr
#L713%6) fitting, dismantle and check

diaphragm for leaks. HReplace
if necesasary.

Sluggish response of Restricted oll acreen Dismantle and cleean screen
accumulator operated (Unusual) t but DO NOT REMOVE from olil
components to accum- chamber .
| ulator reserve.
EEAVERY Ol OCNEIr Unith T | “Nerk Eil miits airectly
system. connected to accumulator
| 1 system for leakage. II all
Loss ol aystem pressure. | are OK check accumalalor
for above condltlorn,
! _ R

NOTE: Any one of the above mentloned conditions can exlat In the accumulator
without causing complete fallure of the entire hydraulic ayatem, provided the
pump 13 operating and provided there 18 o0ilin the system. Should there be fall-
ure of operation of any components dependent upon accumulator oll reserve (when
pump is not running), check for losa of aystem pressure {irst, then other posa-
sible troubles as listed above.

L47. Alighting Gear and Flap Control Valve. See Fig. 22

o B ]

a. General - Under normal circumstances 1t 1z unnecessary to dlisassemble or overhaul these
velves &t any regular intervals. The valvea should never be tampered with as long as the oper-
ation is satiafactory regardless of the length of tIme In aervice, as the basiec design 1s auch

that sudden or complete fallure 13 impossible. Il a valve 13 dlsassembled 1t 1s necessary dur-
ing reassembly to see that all parts are perfectly clean and free from forelgn material of any

kind. Assemble the parts wet with oll, (Intava Servo fluid) and renew all gaskets and sealing
washera.

b. To remove pressure governors (Expansion rellef valvesa).
(1) Cut safety wire holding relief wvalve cap, remove cap and aluminum gasket.

(2) Unscrew relief valve assembly from housing and remove aluminum gasket beneath valve
assembly.

(%) The relief valve can be disassembledby removing the adjusting screw locknut and ad-
juating ascrew, then using a short length of 1/8 inch drill rod inserted through the adjusting

acrew hole to tap the valve seat from the valve cage. A clamp for holding the valve cage in a
vise may be made by sawlng through one siderof a 7/8-18 nut.

(L) Inspect wvalve ball and replace if rdugh or corroded.

NOTE: See 6 following.

(5) Check condition of valve seat. A valve seat that 1s very alightly worn can be re-
conditioned by carefully lapping with extra-fine grinding compound, such as "Clover Grade 2A".

(a) Select a short length of stesl tubing having an inslide diameter slightly smaller

than the valve ball and force a velve ball into the end of the tube 80 that a little more than
hall the ball extends [rom the tube.

(b) Lap the ball into the seat using a comblned tapping and rotary motion to avold
ringing the valve seat.

(c) After a smooth, true seatls obtained, the seat and valve body shall be carefully
washed to remove every trace of grinding compound.

(d) The ball used for grinding must notbe used in the valve. A new ball must be in-
stalled upon reassembly. '
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(6) If the velve seat cannot be satlsfactorlly reconditioned by lapping, i1t must be re-
placed., Both valve seat and valve ball shouldbe replaced at the same timeas it is not possible

to obtain a satlsfactory seal when a new seat 1s used with an old ball, or when a new ball l1s
Installed without first lapping the old seat to a true surface.

(7) Inspect the general condlitionof the remalnderof the parts. Hake necessary replace-
ments, reassemble and tesat.

¢. To remove control valves.
(1) Cut safety wire holding control valve cap, remove cap and aluminum gasket.
(2) Unscrew the control wvalve retalner bushing, remove the spring and control valve.
CAUTION: Each control valve and ita seat is & matched assembly; 1f more than one

valve 1s removed, 1t 1s necessaryto use care to avold mixing the valves and seats.
Be sure that the valves and seats are re-installed in thelr orlginal order.

(3) Remove the control valve seat by using a length of 1/8 inch drill rod formed with a
hock end similar to a crochet needle and a bent over end to permit tapping with a hammer. Hook
the rod through one of the drilled passageways In the center of the valve seat and remove the
seat, belng careful to avoid dropping the levera and pina from the unit.

(L) Inaspect the valve and seat for roughness or corrosalon.

(5) Valves and seats which give evidence of leakage, but which are in falirly good con-
ditlon, shall be lapped to a seat using extra fine grinding compound equivalent to Clover Grade
2A. Lap with a combined rotary and tapplng motion to avold ringing the seat. Use care to re-
move all tracea of grinding compound after lapplng.

(6) Inspect the seat and lever assembly for evidence of wear. II the levera are worn
to & point where consliderable play 1s felt, the assembly together with a matched valve shall be

raeplaced.

(7) Inspect the general conditionof the remainderof the parts. MNake necessary replace-
mentsa, reassemble and teat.

CAUTION: If control valve has been lapped to ita seat, 1t is necessary to check
the clearance between valve stem and actuating lever. Thia should be approx-
imately .002 and can be checked when the valve 1s assembled In the housing by

holding down on top of the valve while the control shaftls rocked. If there 1s

no clearance, the valve will hold open and leak; 1t wlll then be necessary to

grind off the end of the valve stem until the neceasary clearance 1ls obtalned.
d. To remove check valves.

(1) Cut the safety wlre, remove check valve plug in the slde of the selector valve and
remove aluminum gasket under plug,

(2) Unscrew the check valve assembly by using the end of & 3/8 drive socket wrench han-
dle in the square cpening. Remove aluminum gasket,

(3) If necessary, the check valve may be disassembled in a manner aimilar to that used

for the relief valves. The same clamp may be used to hold the wvalve body, and a short length
of 1/li inch brass rod used to tap on the valve ball to force ball and seat from the valve bush-

ing.
(ly) Inspect and renew the same as prescribed for Relief Valves in "b" preceding.
e. To remove control cam shaft and packing.
(1) Remove the control valves as outlined in "e" preceding.

(2) Remove both end plates.

(%) Unascrew the packing retalnerat each endof the valve (Part #6220%), and remove pack-
ing apacer sleevea (Parts 62202 & £2199).

(L) Remove control cam shaft,
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(5) Remove packing, rings, glands and washers,

NOTE: Under ordinary circumstances there should be no necessity of removing
elther the control shaft or 1ts packlng during the 1ife of the selector valve.
However, 1f this is done, the complete packling group should be replacedas expe-
rience has indicated that packing in use for an extended perliod tends to take a
permanent set with relationto surrounding parts and may not seal properlylfl re-
installed. The "vellumold" paper gaskets beneaththe valve end plates should be
renewed each time an end plate 1a removed.

. Test
(1) Install all final fittings.

(2) Plug actuating cylinder outlet ports and reservolr return port. Apply static prea-
sure of 2500 p.s.il. te inlet port and hold for ten (10) minutes. Check assembly and all threads
for leaks, moving lever back and forth to diatribute pressure in wvalve.

(3) Plug cylinder outlets only (leave reserveolr return open). Apply statlc pressure to
inlet port and check relief wvalve settings to 1500 # 50 p.s.l. at both lever positlions.

(L) Unplug ecylinder ports, sat lever in nesutral position and cheek for no dlacharge at
2500 p.a.l,

8. Pressure Cut-0ff Valve - Main Plane Flap. Fig. No. 23. This valvels to be adjusted so that
the appropriate ball 1ls seated when the I'laps reach the end of thelr travel.

a. With the flap carriage at the midpoint of 1ts travel on the track, see that pin "J" 1ia
vertically above the centre of the gear, as shown on Fig. 23. If adjustment 1s required loosen
the three screws "TT", disengage the worm and turn the gear to the desired position. Tighten
and salfety screws "TT".

b. Remove the cotters and tighten the two adjusting nuts "T" approximately three turns.
c. With the hydraulie hand pump, extend main plane flaps. Adjust the left hand ad juating
nut "T", so that the flaps are atopped in thelr down travel when the amallest clearance between

any carrlage and 1ta stop is 1/8 inch. Tightening nut "T" shortens the travel, loosenlng it
extends travel.

d. Detract the flaps and adjust the right hand nut "T" so that the flaps stop flush with
the tralling edge of the maln plane.

e, Safety nuts "pH with cotters after adjustment.

49. Flap Actuating Motor - See Fig. 2

f. TROUBLE __GAUSE REMEDY
Syatem overload relliefl Check system pressure and
valve not aset at correct | reaet rellefl valve.
I preasure. '
e e A
Driven mechaniam binding Remove motor and check
Motor not turning over | because of misallgnment torque requirement of driv-
| or not developlng sufl- I or other damage. en shaft. il
ficlent aspeed or power. Scored body or covers due Replace damaged parts.
| to forelgn abrasive matter
in oll system,
| R — .________I
| Pump or other components in | Check aystem throughout,
syatem not functioning as particularly pump pres-
intended. | sure and dellvery. ]
| I Tnecorrect motor model for Check model number. Re- '
- particular circult. place wlth correct slze
= _ - topr, -
Motor turning In wrong Incorrect plping between heck circult and determine
direction. control valve and motor. |_Eprraqt iping.
Shalt PAcCKINg WOrn or ex- Check ﬂEﬂfE EEI?H COUpLing
panslon plug damaged. aligrnment and replace pack-
External oll leakage from
motor. || Teskets leaklng due Lo res-
ervolr draln not belng rectly to oll reservolr.
- B || properly connected. -
Motor 1dling or HEITElnﬁ ontrol valve not closing Check control valve lor port
when control 1s in "off in the "off" position. leakage.
position. |

- Lo - RESTRICTED



RESTRICTED T. 0. No. 01-75FG-2 A.P. 20214, Vol. 1,
Sect. L, Chap. 2

b« Dismantling & Reassemblling

In order to obtaln maximum operating efficiency, manufacturing ‘tolerances throughout
these motors are heldto extremely close limlts. Asa result, operatling aspeedain excess of those
recommended, abrasive matter in the oll aupply, or other abnormal operating condlitions may ceusa
the gears to selze, Thls may be temporarlly remedled by dlsmantling the motor, lnspecting body
and covers for evidence of burnishingor scoring, and scraping very lightly where this cccurrad.
Cautlon should be exerclsed that scrapling 1s not overdoneas it will cause poor volumetric effi-
clency. This procedurewill] permit motor tobe operated. but shouldbe econasiderad only as a temp-
orary measure. Origlinal efficlency will not be realizsd until unit can be returned to the man-
ufacturer for complete overhaul and performance teats.

c. Starting Hydraulic Motor in Service

Check all piping to make certaln that connections are correct, and such that the deslired
rotation for s specific control valve positlion wlll be obtalned.

d. Adjustmeants

There are no external or internal adjustmentson these motors and lubrication ia provided
entirely by the hydraullc system oll.

50. Maln Gear Jacks, Repacking - 3ee Fig. 25

a. Remove jack from aeroplane. (38ee Section 5, Paragraph L1.)

b. With plston fully compressed, measure and record dlstance between attachlng centres shown
as 19 }fE + 1/86 on drawing.

c. Loosen locknut "QQ" and remove and assembly "RR".

d. Remove lockwire and packing nut "00".

e. Remove lockwire and locking key "Z" and fitting "CC".

f. Ralse locking pin "M" by ilnaerting Wedge Tool No. 248862 under nut "N".

E. Remove plston from barrel being careful not to damage bore.

h. Remove cotter pin "B" and unscrew locknut "C", Take off packing and adapters.
1. Waah all partas thoroughly in clean solvent.

j. Inspect cylinder bore, platon rod and packing adaptera for scratches and rough spotbs
which may be recondltioned by using fine emery paper and buffing to a smooth finlsah.

k. Replace packing "T".

1. Assemble the plston and pre-load the packing by tightening the locknut firmly and then
backing off until the packing can bes rotated with a firm hand motion.

m. Enter the plston In the cylinder using care not to injure packing.
n. Screw on the fitting "CC",.

0. Insert the pilston rod packing "MM", 3 required. Tighten the nut firmly and back off
1/% to 1/2 turn and wire.

p. Adjust the stroke with the eye bolt and fitting "CC" and 1nsert locking keys and wire.
q. Test assembly as shown on Flgure 25.

51. Nose Gear Actuating Jack - See Fig. 26.

a. Repacking and stroke ad)]Justment - aee paragraph 50.

2. Down Locks - Repacking, see Figs. 25 and 2ba

a. Remove nut "N". (See Fig. 25 for key in this procedure.)
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b. Remove lockwire and cap "0" being careful to hold cap firmly and compress spring "L"so
that 1t will not suddenly extend when cap ia ramoved.

¢. Carefully pull on pin "M" and remove valve and pilston.

d. Remove nut and bearing "J" and take out packing "H" and filler "I".

@. Refinish scratched or rough parts with fine emery paper and buffing.

f. If necesasary, lap valve with valve seat, washing all parts in clean solvent.

g. Assemble the plston and preload the packing by tightening the locknut securely and then
backing off until packing can be rotated easlly by hand. Carefully enter plston intec housing

with speclal packing gulde.
h. Insert stop "K", spring "L" and screw on cap "O".

1. Carefully check platen operation after assembly. Lateh pin must extend and snap back
freely without binding under spring load. Adjust locknut further 1f necessary.

j. Screw on nut "N" and insert lockwire in cap "O".

53. Shuttle Valves - To Correct Leakage - Ses Figa. 25 and 26.

a. Remove gulde "JJ" and apring "GG".

b. Remcve platon and spread a thin layer of fine lapping compound on angular valve facein
contact with guide "AA". Extreme care must be taken not to allow compound tocome in contact

with gulde surfaces of plston and gulde,
¢. Insert piston through port "A" and lap in place carsfully.

d. Remove piston and after applying compound to opposite face of valve, lap by hand inte
guide "JJ",

e, Thoroughly wash away all compourid with clean solvent.

f. Reassembleas per Flgures 25 and 26 replacing gasketa 1f necessary and insert lockwires.

g. Teat asasembly as shown on Flgurea 25 and 26.
5L. OUplocks - Bee Figs. 27 and 28
a. Repacking
(1) Remove lock from meroplans.
(2) Discennect lever "E" by removing bolt "F",
(3) Remove the housing sssembly at "R"™ by disconnecting at "3" and "T".
() Remove cap "U" from cylinder.

CAUTION: Springs "I" and "V" must be restrained while removing caps "U" by hold-
ock in a presas.

(5) Lift out stem and platon assembly, remove bearing "X" and replace packing "Y" with
new part.

(6) Replace in body and re-install cap "U".
(7) Test as spacified in teat Note 3.

(%) Replace the housing assembly and the lever.

(9) ﬁﬂmplata test, and reinstall 1n aeroplans.
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b. Adjustment

(1) Main gear uplock - adjustas shownin Flg. 27. An additional adjustmenton the length
of pin "P" 1s provided on the maln gear uplockto insure proper contact with the gear. With the
uplock instelled in the seroplane, adjustby turning pin "P" so that with the gear retracted the

pin will project from 5/32 to 1/l inch into the axle of the wheel. After adjustment, replace
locking key to keep pin from turning.

(2) Noase Gear Uplock - adjuat as shown on Flg. 28.
55. Maln Gear Door Jack - 8ee Flg. 29

a. HRepacklng - Door Jack Cylinder
(1) Remove jack from meroplane.

(2) With piaton compv ssed carefully measure and record the distance between attaching
points given as 15 3/32 on Figure 29.

(%) Holding pisten rod "J" loosen locknut "B" and remove termimal "A".
(ly) Remove bearing nut "g"

(5) Replace packing "F" with new part.

(6) Replace bearing nut "c".

(7) Replace terminal "A" and nut "B", adjust terminal to previously recorded dimension
and lock with "B".

(8) Test a&s prescribed on Figure 29 and reinstall in ameroplane.
b. Hepacking - Door Jack Piston
(1) Remove the jack from the aeroplane.

(2) Measure and record distance between porta given as 1l 1fh approximately on Flgure

(%) Loosen head locknut and unscrew head "E".
(L) Withdraw piston, remove cotter pin "8", nut "R" and piston head "Q".
(5) Install both seta of new packing rings "P" and replace "Q", "R" and "3",
(6) Reassemble cylinder to recorded measurement,
(7) Teat as preascribed on Figure 29 and re-install in sercplane.
56. Nose Door Jack - See Plg. 30

ga. Repacking - Door Jack Cylinder
(1) Remove Jack from aeroplane.

(2) With the piston bottomed, measure and record the distance between attaching points,
shown on the drawlng as 13 5/8 inches.

(3) Loosen terminal nut "B" and terminal "A".

(L4} Remove gland nut "D",

(5) Remove packing adapter "E" and replace packing "F".
(6) Replace adgpter and gland nut "D".

(7) Replace terminal "A"™ and nut "B", adjust terminal to previously recorded dimension,
and lock with "B".
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b. Repacking - Door Jack Piston

(1)
(2)
(3)
(L)
(5)
(6)
(7)
(€)

Remove Jjack from aseroplane.

Measure and record the distance between ports, shown as 11 13/16, on Pigure 30.
Remove terminal nut "B", terminal "A", gland nut "D", and cylinder end "K".
Withdraw piston and remove cotter pin "T" and piston nut "38".

Remove packing "R" and adapter "Q".

Install new packing rings and re-insert adapter "Q".

Re-assemble cylinder to recorded memsursment.

Teat in accordance with instructions on Figure 30, and re-install 1in aeroplans.

57. Door Stop Valves - See Fig. 31

a. Adjustment

(1)

Adjust the lengthof the pinat "A"and"B" withthe undercarriage retracted, sothat the

valve is fully opened with a plece of 1/B"™ stock in place between the buffer "A" and its point
of econtact on the gear.

b. Repacking

(1)
(2)
(3)
(L)
(5)
(6)
(7)
(8)
(9)

Remove wvalve from aeroplane.

Measure and record distance between buffer "A" and nut "B",

Locsen nut "B" and remove buffer "A".

Remove nut "D"; the packing and adapter will then come out with pin "c".
Replace packling "F" with new part.

Replace nut "D" on pin and screw into valve body.

Replace "A" and "B" according to recorded measurement.

Tast as prescribed on Figure No. 3l.

Safety nut "D" after test 1s complete and reinstall in aeroplans,

58. Door Helding Valves - Adjust to cpen at 250 p.s.li.

59. Nose Door Lock Holding Valve - Adjust to open at 750 p.s.i.

60, Noase Door Locking Jack - See Fig. 32

a. To replace Piaton Packling

(1)
(2)

Remove Jack from seroplane.

With piston fully comprassed, unscrew packing nut "E" and withdraw plaston assembly

from cylinder.

(3)

Remove nut "B", replace packing "D" and reassemble.

(l4) Test as preseribed on Figurs 32 and reinstall,

b. To Replace Cylinder Packing

(1) Remove jack from meroplane.

({2) Looaen locknut "N" and remove clevia "0".
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{3) Remove packing nut "E".
(L4) Replace packing "J" reassemble.
(5) Test as prescribed on Flgure 32 and reinstall.
6l. Solencld Control Velve - Disassembly and Inspection - See Fig. 33

g&. To remove the sclencid for replacement or inspection of contacts.
(1) Remove the two screws "C" and cap assembly "D".
(2) Move plug assembly "G" aslde, remove nut "R" ana remove the solenocidand coverplate.

(3) In reassembly, 1t 1as imperative that the insulating spacer "Q" 1is in place and the
plug essembly properly allgned.

b. To clean and inspect hydraulic chamber.

(1) Loosen cap "X", remove solencold assembly and pull the soclenold plunger and pilot
from the wvalve body.

(2) Remove cap screw "O", clean and inspect seat "N". If damaged, install new housing
"BE" and seat "N" (assembly No. 78628). Make certain that pillot valve ™Y" aesata properly.

(%) Inapect plungerand pilot valve assembly "K", "¥Y" and "AA". If replacement 1is nec-
essary, remove pin "Z" and unscrew pilot valve "Y" from rod "V".

NOTE: The rod 13 slightly peened together through a small hole in the upper ocy=-
IIndrical portion of the pllot valve,

(4) In reassembly of the solenold valve be sure all parts move freely and spring "L"
i1s properly aligned.

62, ITrigger Mctor - Fig. 3l - Disassembly and Cleaning

a. Remove the motor from the bracket assembly by releasing the locking plunger "D".

b. Remove alide cap "P", pull slide "O" until the "Tee" portion hits againat the pilaston
"N" then rotate the slide 90° and pull it on through the piston.

¢. Remove cap "R", apring "3", and pull piaton from eylinder.

d. Remove cup packing "M" and cleanall parts thoroughly. Inspect cup "M" for deteriloration
and replace 1f necessary.

e. In reassembly, use care when entering the cup into its bore zsc that the edges will not
be broken, or leakage will result.

6%, Cannon Char er Control Valve - Fig. 35, Disassembly for Cleaning and Inspection

a. Push in handle "C" and remove pin "B".

b. Remove handle "C" and spring "D".

¢. HRemove cap screw, spring "P" sgnd detent "V".

d. Remove apring pilot "G", spring "H", ball "I" and pin "J" from the cylinder port.

e. Remove apring pllot "T", spring "8", ball "R"and pin "U" from the pressure inlet port.
f. Remove end cap "K" and valve plunger "A".

E. Remove seal "0". BReplace 1if worn.

h. Remove cap screw "L", spring adjusting serew "M", apring "N", stop "P" and t he release
valve plunger "Q",

1. Clean all parts thoroughly. Inspect for burrs or score marks and, if present, remove
with a8 stone or Iine emery and clean thoroughly so that parts move freely. If deeply acored,
replace the wvalve body aasembly.
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J+ To assemble the valve plunger "A" in valve bodyor end cap "E", use Bendix apsclal tool
FNo. T8567 to protect the sharp edge of the packing seal "0O".

k. When valve ls mssembled adjust spring "N" wlth adjusting screw "M" to kilck ocut at 750
p.8.l.

6l4. Cannon Charger Jack - Fig. 36, To replace packing cup

a. Remove cylinder assembly "A" with Bendix special aspanner wrench No. T8566.
b. Remove pils ton packing cup "B".
¢. Clean all parts thoroughly with cleaning solvent.

d. In resssembly use special care to gulde the cup seal "B" intc the cylinder assembly "A"
a0 that the sealing edge of the cup 1a not marred, or leakage will occur at low pressure.

65. Cannon Case Ejection Door Control Valve - Flg. 37, Repacking

a. Remove wvalve from aeroplanse,.

b. Remove the button from the valve atem.
¢. Remove packing nut "H".

d. Replace packings and reassemble.

@. Teat as presacribed on Flg. 37.

66. Cannon Case Ejection Door Jack - See Fig. 38

a. To replace platon packing.

(1) Remove Jack from seroplane.

(2) Unscrew packing nut "I" and withdraw plston assembly from cylinder.

(%) Remove nut "A", replace packing "C" and reassemble.

(L} Teat aas prescribed for nose door locking Jack on Fig. 32. Reinstall.
b. To replace cylinder packing.

(1) Remove Jack from aeroplane.

(2) Loosen lecknut "K" and remove clevis "L",

(%) Remove packing nut "I",

(L) Replace packing "G" and reassemble.

(5) Test as prescribed for nose door locking Jack on Fig. 32 and reinstall.

67. Coolant Radlator Exit Flap Control Valve - See Fig. 39

a. General. CUomplete disassembly and overhaul of these valves should notbe required under

normal operating condlitlions execeptat rare intervals; usually only minor repalrs will even then
be required, such as lapping or reseating a leaking valve poppet. The design of these valves

iz such that sudden or complete fallure 13 impossible and t hey should not be tampered with as
long as they function properly, regardless of length of time in service.
b. To dissassambles,
(1) Cut lockwire "A" and remove both upper caps "B",
{(2) Remove springs "c".
{2} Removeas a single unit upper poppet "E" and lower poppet "I", including spring "P",

spacer "G" and Cup "H", which separate the poppeta. If the upper poppet comes out alone, a
palr of tweezera may be used to 1ift out the remaining spring, spacer, cup and lower poppet.
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NOTE: These poppels are ln matched sets and should be kept togethsr to 1insure
that they are reassembled as such.

(L) Cut lockwire "K" and remove the screws from the retainer "J",

(5) Remove retalner and pull out camshaft "P", washer "L", and cup "N".

(6) Inspect the valve poppeta and seats for scoring, abrasions and corrosion. If 1in
such a condition aa to require lapping, proceedas in (c¢) following. If poppeta cannot be lapped
enough to secure good seats, they should be replaced.

c. Reseatling poppets.

(1) Poppeta and seats which give evidence of leakage but are in .uirly good condition
should be seated by lappling with an extra flne 1app1nﬁ compound such as "Clover Grade 2A". Lap
using a combined rotary and tapping motion to avold "ringing" the seat. A plece of tublng may
be fitted over the upper poppeta to &serve as a handle durling leppling. A plece of soft metal
rod or wood [ittlng snugly into the holms can be used on the lower poppets.

CAUTION: After lapplng remove all traces of grindling compound.

(2) After the poppets have been lapped to their seata, the clearance between the bottom
of ths poppets and t he camshaft must be chacked. This should be approx. .010"and canbe checkad
when the valve 13 asssmbled by rotating the camshaft back and forth. If there 1s no clearance,
the valve wlll be hald open and leak. Thls maybe corrected by grinding the ends of the poppets
until the necessary clearance 1s obtained. The total amountof rotatlion required for .010" clear=-
ance l1as approximately 16 degrees.

d. Assembly.

(1) Inspect ths rubber cuns "H"™ and "N" for slgns of deterioration and replace 1 nec=
BISATY .

(2) Inspect the camshaftat the place where 1t is in contact wlith the rubber seallng cup.
If corroslon 1s present, pcllah shaft with erocus cloth or egquivelent. Inapect cams for wear
and roughneas and 1 excessalve, replace camahaflt.

(3) Thoroughly clean all ports aso that abaolutely no foreign matter is present.

(L) Assemble parts, wet with oll (Intave Servo Fluld or equivalent) in reverse of dias=-
gasembly procedure. Renew necessary washers. Safety screws and caps,

e. Testing.

(1) With valve in closed positidén, plug the jack outlet and reservolr return ports and
epply pressurseof 2000 lba. per 3q. in. to pressure port. Hold for ten minutes. Check assembly
and upper capa for leaks.

(2) Remove plugs from portsand apply 2000 lbs. pressure to pressure port. Check seating
of upper wvalve as evidenced by leakage at Jack ocutlet porta.

(%) Plug pressure port snd apply pressure of 2000 to each jack outlet port separately.
Check seating of lower valve, and its sealing cup as evidenced by leakage at return port.

(4) Plug pressure and cylinder ports and apply pressure of 2000 1lbs. at return port,
Check camshaft sealing cup and bottom caps for leakage.

68. Coolant Radlator Exit Flap Jack. Figure No. 4O

a. To replace cylinder packing.
(1) Remove Jack from asroplane,
(2) Loosen locknut "P" and remove terminal assembly "Q".
(%) Remove bearing nut "0" ualng tool No. 23458l.
{LL) Remove packling "M" and replace with new parts.

(5) Replace bearing nut "Q".
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(6) Teat as prescribed on Flgure No. L40.
(7) S8afety nut"o", replace "P" and "Q" to & 15/16" dimension and reinstall in aeroplane.
b. To replace plston packing.

(1) Remove jack from aeroplane.

(2) Remove "P" and "Q".

(%) Remove "A"™, "B", and "C" using tool No. 234583.

(ly) Remove pliston assembly from cylinder.

(5) Remove nut "B™ and all packing and adapters.

(6) Replace packings with new parts, reassemble piston and cotter.
(7) Remove bearing nut "0" and packing "M".

(8) Replace piston assembly in ecylinder.

(9) Replace ™", "0", "P", and "Q".

(10) Replace "C" and "B".
(11) Test as directed on Figure No. LO.
(12) Replace "A"™ and "N" and reinstall in aeroplane.

69. Emergency Rellef Valve - Adjust to open at 1000 £ 50 p.s.l.

MISCELLANEOUS

70. Self Sealing Fuel Tanks - Inspect dally for leakageas evidenced by fuel stains on the lower
surface of the centre plane and fuselage. After every 100 hours of operation the tanks should

be removed (see Sect. 5, Par 17-19) and inspected for chafedor worn spots, condition of attach-
ing flangea, punctures or breaks as evldenced by swelling of the surface, and corroslon of fuel
gauge transmitting units. Repair of these tanks 1s deseribed in A.F. 20214, Vol. 2.

71. Lubrication - Requirements for lubrication and the location of points of lubrication are
shown on the dlagram, Figure L1.

72. Bond - The aeroplane 1s bonded for electrical continultyin accordance with Lockheed Spec-
ification M-1E.

75. Plping Jointa - Sections of piping are faatened together with Parker Triple Tube Couplinga.

a. Slight leskage at piping Jjoints may be checked by gently tightening on the unlon nuta.
Take care not to tighten excessively or damage to piping end nuta may result.

b. If leakage cannot be checkedby the procedure in (a), relieve all pressure and drain the
line. Unserew the union nuts and inspect flared ends of the plpes for cracks. Replace 1f nec-
@83ATY .

NOTE: Use ample thread lubricant when recoupling the plpes.

Th. P1 1n§ Color Code - All piping lines are ldentiflied by encircling bands of tape near the
fftt

pipe ngs and a ¢ intervals along thelr lengths according to the followlng code:
System CGolor
F'llﬁl.. M - M i W E ] L] L] llHHd
OLll o o = w .o » . « +Tollow
oolent - s w = = . <White=Black=Whlte
Hydraullec . . . . . «Blue-¥ellow-Blue
Oxygen. . - « = = -Grean

Manifold Pressure
Vaouum. . + « = a

Alrapeed Freasurse
Alrapesed Statlc .

. +HWhite-Blue
. .White-Grean
« «Black

. Grasn-Blaclk

@ @ @ ® ® ® ® @& ®»

" B & W = % @ L.

® @ & @ & @& @® @& ®

® ® @® ® ® ® ® ® ®

@ ® @ ® ® @& @® @ W

& W & =& @ L L L.
L

" ® & § & = @
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5. Mountl Ladder - On later models, a retractable ladder 1z carried in a longltudinal alot
hannafh the aft portion of the fuselage. A small lever protruding from the upper rear fusslage
releases the ladder actuating handle which 1ifts upward, allowing the ladder to awing down from
ita slot beneath. A downward pushon the handle swings the ladder to 1ta fully extended poslition
and a forward push on the handle locks it there. When locked in positlon, the handle serves as
a grip for assistance in ascending the ladder. A button on the handle releases the ladder Ifrom
the extended position, allowing it te be awung upward inte the fuselageby pulling the handle up-

ward untlil the latech catches, then pushing the handle forward to 1its flush poaition, where 1t
locks in place.

a., Adjustment - An adjusting screw for setting the ladder flush wlth the lower fuselage
surface 1a accesalble through the slot in which the handle rests. 8kin panela on the rear fuse-

lage, adjacent to the ladder, are removable for access to the ladder mechanlam,
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Section |

Chapter 2
Key to Figure 1

Disgram - Main Plane Stations & Removable Panels

A. CAUTION: Disconnect Electrical Wiri Bafore Removing Malin Flane Ti
B. Alleron Counterwelght 4 & 2
C. Aileron Push=FPull Tube

D. Tab Actuating Mechanism Lubrication

E. Alleron Differential Mechanlam

F. Tab Idler Fulley

G. Tab Pulley

H. Flap Controls

I. Alleron & Tab Turnbuckles

J. Flap Cables

K. CAUTION: Dilsconnect Electric Wiring Before Removing Outer Plane
L. TMaln Flane Joint

M« Jack Here

N. Engine Control Cables

0. HRemovable Fuel Tanka

P. Puel Drain (Reserve Tank)
Q. Main Fuel Tank

R. Auxlillary Fuel Tank

S. Flap Cables

T. Flap Cables

U. Hoiat
V. Earthing Jack
W. Coolant

X. Engine 011

Y. Maln Plane Jolnt

Z. Flap Cables

AA. Tab Cables

BEB. Holist
GC. Flare Attachment
DD. Flap Cables
EE. Elevator Tab Actuating Mechanism
FF. Rudder Tab Stop
GG. Elevator Tab Stop
HH. Plcketing Jack
II. Main Plane Pins
JdJ» Empennage Control Cablea
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Key to Figure 2

Disgram - Fuselage Stations % Removable Fanels

A. 011 Temperature Regulators
B. Undercarriasge Fin

C. Flares

D. Flares - Radiator Flap Jack
E. Coolant Radiator

F. Coolant Tube

G. Coeclant Tube

H. Coolant Tube - Empennage & Tab Cable
I. Coolant Tube - Tab Cable

J. GControls

K. Tab Actuating Unilt

L. Elevator Pulleys

M. Junctlon Box - Running Light
N. Auxlillary Fuel Gage

0. Plumbing & Controls

P. Construction Handhole

Q. OStirrup

R. Flap Motor

3. Hydraullec Reservoir

T. PFuel Sump Stralners & Valves
U. Window Mechanlsm

V. Contrel Cablesa &% Flumbing

W. Jettlison Valve

X. Fllleta - Fuselage to Centre Maln Plane
Y. Inatruments

Z. Plumbing & Electrical
AA. Case Ejection Door

BB. Underecarriasge Pln
GC. Surflace Controls
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| A ] TBI56 | Plunger M | T8I Screw - spring odjusimant
B| 78117 | Pin N| 78118 | Spring- release valve
G| 78115 Handle Q| 78137 | Seal
D| 78146 | Return spring - plunger P| TBIIG Stop-release valve
E| 78144 | Assembly housing | Q| 78122 | Plunger - release valve
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G| 78153 | Pilot-spring outlet check valve S| 78151 | Spring - outlet check valve
H| 78152 | Spring T| 78154 | Pilot-valve inlet
1 | 97-5-11| Ball-outlet check valve U| 78136 | Pin
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L USE MINERAL OIL IN ALL TESTS, ILET. PART NO. | NAME
2 WITH _ALL OTHER PORTS PLUGGEE P3LM, 300-020C027-062  WASHER
AT SUPPLY PORT & CHECK FOR LEAKS, THERE IS e Sian.
MO LEAKAGE  ALLOWABLE AT ANY POINT. a
QIL_FILM ON VALVE STEM WILL HET wE ACOOSC40 -8 | LOCKWIRE
FOR REJECTION PROVIDED A c| 21237 BODY
PORT A & RET i H":I. T«EEE 0 RETURN
2 WITH F RETURN PLUGGED
STEM PUSHED IN APPLY 1000 P.5.1. AT suppLy | E __SUPPLY
PORT_LEAKAGE AT PORT B SHALL NOT EXCEED | F | 11095 | ADAPTER
;m*m 50 DROPS / MIN. VALVE SHOULD COMPL. | ¢ |20333-3G-008C| PACKING RING
FILLED WITH FLUID SO THAT LEAKAGE IF AMNY H 1109 4 PACKING NUT
WILL BE APPARENT AT ONCE. | | 21091 | VALVE
4, REPEAT TEST 3 WITH PORT B & RETURN

PLUGGED & VALVE STEM PULLED OUT. TEST

LEAKAGE AT PORT A WITH SAME ALLOWANCE AS

IN TEST 3.

5 REPEAT ALL TEST USING 10 TO 25 PS.1.
6.REFER TO LOCKHEED PART NO. 667052

REFER _TO UNITED AIRCRAFT

PRODUCTS INC. ODWG. N. 41088
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EXPLANATION OF CODE

L2

&-- INGICATES TYPE OF LLMERICANT — SEE
LUBE SYMBOLS

(B INDICATES PART MAMES — SEE KEY
LUBE SYMBOLS

E— INTEVE "E° ORf EOUIVALENT

= inTava "0 Of EGUIVALENT

(D= NTava SERVO FLUID OR EQUIVALENT
D= ENGINE GiIL

S— A% PLA VINDORS INSTRUCTIONS

KEY

KWOSE LANDING GJEAR LINMAGE 19 POINTS
MAIN LAMDING GEAR LINRAGE 3& POINTS
SHIMMY DAMPER RESERVDIA e | POINT

QiL COOLER FLAP OPERATOR | POaNT
{ Befeld ar Eagine Change |

WHEEL BEARINGE_ 3 POINTS
OLED LEGS 3 POINTS
RUDDER DRUMS __ 2 POINTS
BRAXE, CMERGENGY AND HYDRAULIC

SYETEM RESEAVOINSG ___ & POINTE
giL TAME FILLER 2 PCanNTS

SEE VENDORSE INSTRUCTEHONS
AIRECAEW — SCE VENDORS INFTRUCTIONS
SILERGN OND ELEVETOR Ta&E DRUMS
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FLAP DAWE — GEARS, FLAP POSITION
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— UNEASAL JORTS e P POINTS
— GEARS HYD VALVE | POINT

BEE @ @R

- FLAP SCREW 2 POINTS
(% FLAP DRIVE — GEAR BOX | PoaT
[Rehit af Eagine Change )
(M) HYDRAULIC HAND PUMP___ | POINT
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SECTION 5 Volume 1
REMOVAL AND ASSEMBLY OFERATIONS

1, Oeneral - This section describes removal and assembly operations for complete structural and
airfTame components which might require removal for repalr or replacement. In casea where no
assembly or installation instructions are given, the reverse of the removal instructions should
ba followed. For disasssemblyof the aeroplane the following order of operations 1s recommended:

Alracrews

OQuter Planes and Flaps
Engines

Tail Unit

Aft Booma
Undercarriage

Allerons

Elsvator

Rudders

Flna

2. Illustrations showing necessary trestlingand the locatlions of access doors are contalned 1n
Section L of this manual.

4. Alrscrews - The removal of alracrews is described In the approprlate alrscrew manual.

i. Spinners - The splnners are dynamically balanced and must be reassembled as they were origl-
nally, to preserve their balance. The assemblies are serlally numbered and the parts of each
marked to indlicate thelr respective lecatlion. The screws used to fasten the [orward portlion to
the rear portion are L. 8. 577 screwa 1/2 inch long, and must not be confused with the L. S.

577=7/16 inches long used at the rear edge. The replacement of any part necessltates rebalanc-
ing the sapinner.

OUTER MAIN PLANES

5« To Remove Flaps and Carrlages

a. Extend the flaps and remove from carrlages.

b. Slacken cables and detach from carrlages.

¢. Remove the atops from the aflt end of tracks.

d. #Holl the carrlesges out the aft end of the tracks.

6. To Remove Outer Maln Planea (Welght Approx. 390 lbs.) (See Pig. 1.)

a. Remove the engine cowling and the boom [lllets adjacent to the junction of the ocuter
and centre maln planes.

b. Remove the two outboard platea of the firewall coverlng the spar plna.,

e. Disconnect the electrical condult at the cannon plug, under the lower outer plane [illet.

d. Open hand hole "I" (Fig. 1, Sect. I, Chap. 2). Turn the alleron tab adjustment so
that the turnbuckles aere accessible through the hand heole. Tape the adjusting contreol so that
it cannot be turned.

e. Diseconneect the tab cablea. Attach shock absorber cord stretchers to the outboard
cables and fish wires to the Inboard cables.

. Disconnect the aileron cables. Secure the outboard cablea near the hand hole and at-
tach fiash wires to the inboard cables,

g. Lower the flaps. Disconnect the flap push-pull tube by removing the bolts from the
outboard flap tube connection.

h. Support the engine witha sling and remove the outboard motor mounts struts attached to
outer plane. After strutsare removed the engine sling may be removed. DO NOT ATTEMPT TO START
THE ENGINE IN THIS CONDITION.

i. Support ths oute:r plane by slings or horses.

j. Remove the screws from the upper and lower surface of the main plane aft of the rear
spar at the Junctlon.
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k. Remove the bolts from the lower, then fromthe upper "Bathtub" fittings. Use tool No.

2LmaeT.

1. Remove the attaching belts from the rear spar.

m. Using pin pullers 248863 and 2428261 together, remove first the lower and then the upper
spar pin.

HOTE: If the engine has been removed, a slide hammermay be substituted for tool
no. 248861 in pulling the spar pina.

n. Move the outer plane straight outboard until the flap tube ia clsar of the centre
mein plens. Draw the alleron and tab cables out. Dlsconnect the fish wire and attach to the
outer panel, Attach stretchersto the tab cables remaining in the centre plane to prevent thelr
unwinding on the drums.

7. To Install Quter Main Planes

a. Reverse the procedure prescrlbed for removal.

CAUTION: Be sure that the cables from the centre maln plane are properly placed
In the fairlead before mating the main plane fittings and that theyare not ecrossed
when reassembling the turnbuckles. The flap should be extended so that the push-
pull tube will not have to be gulded in plece durilng the attactunent of the maln
planea.

8. To Remove Aileron

a. Remove the main plane tip. (See Par. 11, this sectlion.)

b. Open handholes "I", "G", and "C" in the lower surfece of the outer plane and hand-
hole "AA" in the upper surface (See Fig. No. 1, Sect. l, Chap. 2).

c. Turn the tab sdjustment so that the turnbuckles are gasccessible through the handhole
"I" and secure the adjusting handle with tape so that 1t cannot be turned.

d. Attach shock mbsorber cord stretchers to the inboard side of the cables at handhole
"I, disconnect the turnbuckles and attach fish wires to the outboard cables.

e¢. Remove the tab cable pulleys from their brackets through "G" in the lower surface and
"AA" Iin the upper aurface.

f. Through "C" in the lower surface dlsconnect alleron push-pull tube. Do net allow the
alleron counterwelghts to strike the skin.

g. Support the alleron end withdraw the hinge pin from the outboard end using a sllde
hammer and clamp No. 2L2S68 after first pourlng carbon tetrachloride along the entire hinge.

h. Pull the allercn stralght aft being careful to gulde the counterwelghta clear of the
main plane.

1. MWire the tab cablea together at the drum to prevent their unwinding.

i« Pull the cables out of the main plane, detach the flsh wires and secure at handhole
"I" and in the aileron cutout.

9. To Install Alleron

a&. Reverse the procedure prescribed for removal. Heplace hinge pln using rivet gun and
telescoping tube (See note following) and ad just 1n accordance with Sect. ﬂ, Paragraph 11. HMain-
tain tension on the tab cables while cutting the salety wire at the drum just prior to meting
the hinge. Insert the projecting end of the hinge pin in the tube provided in the main plane
tip. Apply carbon tetrachlorlde to the alleron hinge and pln before inatalling.

NOTE: Tubes are composed of 17 gauge (.058) (ifnot avallable, use l1li gauge = .049)
steel tubingof lﬁh.. 3/8 and 1/2 inch outside diameter. Three setsare used, first
set being about L0 inches long, second set 1f inches and the third set about L to 6
inches long. These tubes are placed one ins!de the cther and are set over the hilnge
pin to prevent buckling while being driven Iinte nlace.
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10. To Remove Alleron Tab

a. Through the handhole in the lower surface of the alleron disconnect the tab push-pull
tube at the actuating unit.

b. Depress the alleron and at the inboard end remove the safety clip from the tab hinge
pin.

¢. HRemove the hinge pin and pull the tab stralght aft to remove.
11. To Remove the Malin Plane Tip

6. HRemove the screws from the lower and upper surfaces attaching the tip toe the outer
plane.

b. Move the tip outboard just enough to provide access to disconnect the electrlcal con-
duit.

ENGINES
12. To Reumove Engline - The engine installatlionis designed so that it may be detached as a single

unit™In order to reduce to a minimum the time requlred for an englne change.

CAUTION: The aft booms must be supported by jacks when the englnes are removed as

the centre of gravity of the asrcplane 13 aft of the main undercarriage in this
condltlen.

8. Remove the cowling with the exception of the carburettor alrscoop panel. Detach the
carburettor air heater door control rod at the door, then remove the scoop panel.

b. Draln the oll and cooclant aystems.

¢. Dilsconnect and romove the exhaust manifolda, shrouds and intensifier tubs aft of the
cylinder blocks.

d. Remove the spinner.

CAUTION: First remove the brush assembly, then the alrscrew.

e. At Statlon 67, removeall plplngand condult leadingto the englne. Use tool no. 234585
hose clamp wrench.

. Disconnect the conduit at the cannon plug on the front of the firewall and remove the
elip attaching the condult to the aupport bay strut.

g. PBEreak the hose connectlions at the engine "out" coolant lines at the [irewall and in
the engine "In" line below the pump.

h. Disconnect at the engine all plping leading to the engine from the flrewall.

{. Diaseconnect the oll lines at pump inlet ana at the oll tank and remove cowl formers (2
per engine).

j. Disconnect the alrscrew governor control rodat the bell-crank in the acceasory section
and all other control rods at the engine.

k. Discoanect the upperand lower cowl formers at rear of support bay and oll cooler flap
and rear scoop.

1. Remove fuel pump. (3See Par. 13)

m. Loosen four rear englne mounting bolts. (Polnts A, B, C & D, Pig. 10, Section 8.)

n. Attach holsting harness number PE31lL2E.

0. Check to see that everything 1s disconnected between the engine, the support bay, the
Cirewall and the centre maln plane.

p. Remove the two lower bolts attachling the engine mounting trusses to the support bay.

q. HRemove the two upper bolts attaching the dlagonal supporting struts to the maln plane.
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r. Swing the assembly straight forward out of the aeroplane gulding the rear accessoriles
oclear of all obstructlona.
3, Attach the assembly to the work stand.

NOTE: When removing or installing an engine the oll tenk must be protected to
pravent possible damage.

13. To Remove Englne Accessorlea - When removing englne accessories a careful note muat be made
of the correct locatlion and angle of plumbing elbow fittings, as these units must be bench as-
sembled before installation. The fittings cannct be adjusted after Iinatallation on the englne.
Incorrect settings wlll cause undue strain and possible fallure of the plumbing lines.

g. To removeany engine accessory disconnect plumbing lines at flexible hoaess or electri-
cal connections at the cannon pluga.

b. Remove Palnutas and 1ift from engine.

c. When installing the tachometer generator, screw on as far as posalble then back off
until the flexible condult filtting points to the atarboard side of the engine and tighten the
lock bolt.

OIL SYXSTEM

14. Drainage and Removal of 01l Tank

f. Remove the accessory section cowling, and drain the tank and engine through the "¥Y"
type drain cock.

b. Remove the upper rear cowl formers adjacent to oil tank.
¢. Cover the carburettor opening.

d. Remove the exhaust tall plpes.

e, Disconnect and plug all lines attached to the oll tank.
f« Disconnect the bonding brald.

g. Disconnect the strap turnbuckles and lift the tank out.

15. To Remove 01l Coolers

a. Remove the skin panel covering the oll coolers.
b. Drain the oil coolers by removing the plugs in the bottom of the coolers.

¢. Diseconnect the clamps holding the neoprene and metal seals to the ducts at each snd
of the radlators.

d. Remove the exlit flapand operating unit, being sure to disconnect the two cannon plugs
at the forward aside of the motor.

NOTE: The exit flasp and operating unit are removed together by taking out the
sectiona of cowl former that support the assembly.

e. Disconnect the hose coupllings.
. Remove the nipples from the [orward ends of the regulators.
g. Remove the bolts attaching the supporting bracket to the engine mount.

16. To Remove 01l Coocler Flap Mechaniam

a. Remove the sectlions of cowl former below the assembly.

b. Disconnect the two cannon plugs at the forwerd end of the motor.

c. Remove flap.

d. Remove the bolta from the webs located between the oll coolers.
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FUEL SYSTEN
17. To Remove the Main Tanka

8. Remove the sccess panel on the underside of the fuselage below the anti-surge tank
sump .

b. Remove the drain plug in the anti-surge tank sump, and draln completely of fuel.

¢. Detach the pansl of the lowsr surface of the centre plane between the main spar and
the rear shear spar, below the tank to be removed. The tank 1s then supported by ledges at the
inboard and outboard ends of the tank openling.

d. Remove the manhole cover in the bottom of the tank.

e. Remove the screws inside the tank which fasten the tank to the filler cap fitting.

f. Reaching through the manhole, release the clamps on the three tubes leading to the anti-
surge tanks.

g+ Disconnect the vent llne at the outboard end of the tank.
h. Lower the tank from the asroplane.

18. To Remove Antl-Surge Tanks

a. Remove the main fuel tank.
b. Remove the disgonal bulkhead at the outboard aide of the antl-surge tank.
e. Hemove the manhole cover on the outboard alde of the tank:

d. Remove the sump plate, including the strainer and drain cock, throughthe access panel
in the bottom of the fuselage.

a. Disconnect the electrical connection of the quantity gauge transmitter on top of the
surface of the centre plana. Thia 1s accessible through the top of the fuselage.

f. Remove the fusl guantity gauge transmitter through the fitting by which it 1s attach-
ed to the centre plane atructure. This wlill alsoc release the tank.

g. Remove the tan¥ through the main tank compartment.
19. To Remove Reserve Tanks

a. Drain the tank through the sump in the lower surface of the centre plane.

b. Detach the tank from the lower plane surfaceat the sump by removing the outer ring of
agrews.

a. Discornact the slectrical condult at the plug on the head of the fuel quantity gauge
transmitter inboard of the rib at Sta. 19 1/2.

d. HRemove the gauge transmitter attaching screws and remove the transmitter through the
attaching fitting. This may be done through a hole in the fuselage web.

e, Remove the screws in the upper centre plame surface which attachthe tank te the atruc-
ture around the filler cap.

f. Remove the pansl of the lower surface of the centre plane which 1s below the tank.
The tank is then supported by small corner brackets at three corners of the cpening and by the
control cable tube.

g. HRemove the sump cover plate.

h. By reaching through the sump hole release the clamp at the outlet tube.

1. Remove vent lines cormectlions.

j. Lower the tank from the aercplane.
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20. To Remove Fuel Valves - (See Flg. 2)

ga. Draln the tanks 1in the sectlon of the fuel system controlled by the valve to be re-

bB. Make sure that the other selector cock is in the "OFF" position.
&¢. Remove the control drum from the valve housing.

d. Disconnect the pipas connactliona at the wvalve.

e. Remove the valve through the bottom of the fuselage.

2l. To Remove Electric Fuel Pumps - (See Fig. 2)

a. Turn both fuel selector cocks to the "OFP" position.
b. Disconnect the hoase, plpe, and vent line connected to the pump.

¢. Remove the bolts which attach the pump housing base to the bulkhead at Station 162

1/l

22. To Remove Fuel Strainer - (See Fig. 2)

a. Turn both fuel selector cocks to "QFF".

b. Disconnect the hose leading to the electric fuel pump, and the pipe connection into
the "Tee" at the top of the atringer.

¢. Disconnect the pipe leading into the aft port of the atrainer.

d. Remove the bolt which attaches the atraliner housing to the bulkhead bracket at Station
175.

TAIL UNIT
2%. To Remove Complete Tall (Weight 422 1bs.) (Pig. 3)
A. HRemove the tail plane tips. See Para. 2l.
b. Remove the lower outboard quadrant of skin from the tall uplt booms.

¢. Secure the rudder and elevator tab cranks in the cockpit. Through the rear of the
accumulator and baggage compartmenta, slack all of the control cablea, disconnect the rudder tab

cables and attach fish wires to the aft enda. Attach shock abaorber cord stretchers to the for-
ward tab cables.

d. Disconnect the elevator tab cables in the tall plane and tape together at the actu-
ating unit. Attach fish wires to cables leading to the cockpit.

e. Disconnect elevator and rudder c¢ables fromthe operating horns in the tall boom, attach
fish wires and remove elevator cable pulleys.

f. Disconnect the slectrical condults at the Junetion of the tall and aft booma, 3tatlon
3235

g+ Support the tail unlt and remove the screws attaching the tall booms to the alt booms.
h. Pull the taill unit aft, rocking dommward to removae.

ROTE: It 1a recommended that the complete tall unit be removed when major repalrs
are requlired.

2ly. To Remove Tail Flane Tip

a&. Remove the acrewa from the inboard contour at the junction and pull stralight outboard
until the shear pine clear the tall boom.

25. To Remove the Elevator
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a. HRalse the elevator and disconnect the tab push-pull tube from the actuating unit,
through the gap in the lower surface.

b. Remove the small skin plates at the port end of the elevator. See 3 on PFlg. 3.

¢. Remove the screws connecting the elevator to the torque tubes. 3See 2 on Filg. 5.

d. Raise the elevator until the akin notch at the port end clears the tall boom.

8. Slide the elevator to port untll the hinge pins are disengaged from their bearings in
the tall plane brackets.

f. Pull the elevator up and aft to remove.

26. To Remove the Elevator Tab

a. Ralse the elevator and diaconnect the tab push-pull tube as prescribed in Par. 25 pre-
cedling.

b. Remove the ascrew and clip securing the hinge pin to the elevator at the left end of
the elevator.

c. Withdraw the hinge pin.

d. PFull the tab aft to remove.

27. Tg Remove Rudders
a. Remove the serews connecting the upper and lower sectlons of the rudders.

b. Disconnect the tab push-pull tube from the actuating unit through the cutout in the
rudder leadlihg edge.

¢. Remove the skin plateson the finsat the rudder balance welght cutouta. 3ee 6 on Flg.
1

d. Remove the screws connecting the rudders to the rudder torque tubas. See L on Fig. 3.

e. Raise the upper rudder and lower the bottom rudder until the hinge pins are disengaged.

HOTE: Either the upper or lower rudders may be removed independently.

268. To Remove Rudder Tabs

a. Remove the upper rudder.

b. HRemove screw attaching push-pull tube to tab.

¢. Remove eclip securing the hinge pin to the rudder.
d. Withdraw the hinge pin.

a. Hemove the tab.

29. To Remove the Fins
a. HRemove the lower outboard quadrant of tall boom skin.
b. HRemove the rudders.
¢. HRemove the bolts attaching the rudder torque tube to the tall plane.
d. Slackthe elevator control cables, detach from the control horn and attach fish wires.

e. Remove the pulleys in the upper and lower fin to allow cable terminals to thread back
through the brackets.

' Disconnect the rudder tab control cables at the centre of the tall plane and 1in the
aft boom. Remove the stop in the fin. Attach fish wires to the cable. Secure the rudder tab
crank in the cockpit so that it cannot be turned and attach stretchera to the cable remaining in
the alrplane,
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E. Disconnect the electrlcal condult at Statlion 393.
h. Remove the screws attaching the fins to the boom.

1. Raise upper fin and lay it on tall plane. Through the opening in the boom remove the
rudder tab cable pulleysa.

j. Remove the fins.

30. To Remove the Tall Plane

a. Remove the complete tail unit. (See Par. 23.)
b. Remove the fins, elevator and elevator torque tubes.
¢. Remove the cable guard pina on the elevator tab control pulleys in the port boom.

d. Remove the screws attaching the booms to the tall plane and alide the booms outboard.

%Z1. To Remove Aft Tail Boom

a. HRemove tall plane tip.

b. Remove the lowsr rudder.
¢c. Hemove the screws at the jolnt with the forward tall boom.

d. Pull aft to remove.

32. To Remove Rudder Torgue Tube
a. HRemove the lower outboard quadrant of akin from the tall boom.
b. Remove the rudders.
¢. Remove the aft tall boom.
d. Disconnect the push-pull tube from the torgque tube arm.
a. Remove the bolts and sceraws attashing the torque tube bearing brackets to the flins.
f. 8lip tube assembly af't to remove.
3%, To Remove Elevator Torgque Tube and Balance Welght

a. Remove the lower fin and alevator.
b. Hemove the taper pins attaching the control horn to the torque tube.
¢. HRemove the torgue tube supporting bracket in the tall boom.

d. HRemove the nut on the inboard end of the torque tube and the four bolts attaching the
pin flange to the torgque tube. Slide the tube outboard to clear the bearing.

8. S8lide the tube inboard and aft to free it from the control horn and balance welghts.
f. HRemove the control horn from the boom.

3l;. To Remove the Aft Boom - (The aft boom is that portion of the boom between Stations 265 and
9%, See FiE.

&. Hemowve the tail unit as described in thls section.
b. Remove the accumulator (if the port boom is being removed.)
¢. Remove radistor scoops.

d. Drain cooling system and remove hose connections from coolant lines at Station 265.
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e. After rellieving hydraulic pressure remove hydraullc pressureand return lines from ra-
diator exit flap control valve and plug ends quickly to avold spilling hydraulie fluld. Remove
elipa securing tubing to alft boom.

f. Disconnect cannon plug on bulkhead at Station 265.

g. Disconnect flare control cable from flare mechanlsm.

h. Remove spring loading mechanism on flare control cable and withdraw cable from aft
boom.

1. Through the inapectlion platea in the inboard wheel well web, disconnect all control
cablea. (Cablas may bs removed from boom by removing guard pina from pulley bracketa and pull-
ing caebles out, 1f deaired,)

j. Support the boom by an overhead sling or stand and remove the Philllps head screwsa at
8tation 265.

k. Remove the bolta from the lower channel attachment flttinga.
l. Move the boom aft to oclear fittingas, etc.
MAIN UNDERCARRIAGE
15. To Remove a Wheel

a. Jack up the wheel.

b. HRemove the cover plate over the axle,.

¢. Hemove the dust cap.

d. Remove the cotter pin, retaining nut and washer using Tool No. Ejh5?ﬁ.

@. B83lide the wheel off the axle, being careful not to allow the bearings to be dropped.
36. To Replace a Wheel

8. With a straight edge align the keys extending from the bronze brake discs and set the
parking brake to maintaln the alignment while replacing the wheel.

b. Replace the bearinga and the wheel.
¢. HReplace the washer and retaining nut but do not key.
d. HRelesse the parking brake.

eé. Spin the wheel to see that there 1s no brake drag and with the wheel spinning tighten
the retalning nut until a bearing drag slows the wheel.

f. Back off the retalnlng nut to 1lts next locking posltion and secure.
E. HReplace the dusat cap and cover plate,

2T7. To Egggye an Oleo Leg (Welght approx. 105 lbs.)

aR. Jack aeroplane from main planes.

b. Disconnect the upper brake hose and draln into a clean bucket.
¢. HRemove the nut and pin from the lower end of the drag strut.
d. Remove bracket, bolt and pin from lower end of alide atrut.

@e. Remove retalning bolt from inboard fulcrum pin.

f. Support the assembly to remove its welght from the fulcrum pin.

g. Through inboard handhole in outer skin remove fulcrum pin nut using Tool No. 248853,
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h. Withdraw fulcrum pin enough to c¢lear atrut using slide hammer and pin puller, Tool
number 23l 581.

1. Lower the assembly from the wheal well.

NOTE: The wheel and brake may firast be removed to lighten the assembly and will
8180 give clearance to lower strut.

38. To Install an Oleo Leg

a. Reverse the procedure prescribed for removal. Be sure to install spacers at sach end
of the fulerum and washers under the fulcrum pin nuts.

NOTE: Adjustment of these nuts requires special Tcool No. 2iBESZ,

39. To Hemove the Drag Links

A. Jack maeroplane at main planas.
b. Remove pin attaching drag strut to the links with Tool No. 2L#8s).
c. Remove pin attaching actuating plston rod to the links with Tool No. EﬁhETE.

d. Hemove the two acrewa from the Inbeard plvot retalner and the nut from the ocutboard
pivot retainar,.

e. 3llde the links off the pivots.

LO. To Remove the Fulcrum

&. HRemove the olec leg. See Para. 37, thls section.
b. Hemove the position indicator link.
¢c. Through the handholes in the outer skin remove the fulerum pin nuts with Tool Number

d. Remove the fulerum pin retaining bolts.
eé. Withdraw the fulcrum pins using a salide hemmer and fulcrum pin puller number 23581.
f+ Lower the fulcrum from the wheel well.

1. To Remove the Main Gear Jack

a. Jack asroplane from main planea.
b. Relleve hydraulie presaure by operating flaps.
¢. Disconnect and plug the hydraulle plpe lines.
d. Detach the firewall seal at the firewsll.
€. HRemove the plin attaching the platon to the drag links.
I« Remove the elbow from the alft cylinder jack port.
E.- Hemove the nut attaching the clevis to the support bay.
h. 8llde the jack aft to the firewall and drop as far as possible.
i. Remove the bolt attaching the jack to the clevis.
La. To Install the Gear Jack

&. HReverae the operationa prescribed for removal.

b. For adjustment after installation see Section lj, Para. 20.
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NOSE UNDERCARRIAGE
NOTE: It is not necessary to wing jack the seroplane. Place pads on the ground
to protect the skids on the lower fina and pull the tall down. Hold tall down by
aft boom [lttinga, or diastribute welghts over the tall plane surface.

43. To Remove the Wheel (Follow the Instructions glven for removal of maln wheela. Para. 35.

NOTE: Special wrench No. 234579 is necessary for remcval of axle nut.)

ly. To Inatall the Wheel (Follow the same instructionsas given for inatallation of maln wheels.
Para. 3b6., except that no brakes are provided in noae wheel. )

45. To Remove the Oleo-Leg

8. HRemove the nut and pln from the drag strut attachment.
b. Support the assembly.

c. HRemove the diagonal salde brace atruta.

d. Lower the assembly.

L6. To Inatall the Oleo-Leg

a. Reversa the operations deseribed for removal being sure to install the keya in the
fulerum.

I47. To Remove the Torque Lever Assembly

h, 2. Remove bolt connecting upperdrag atrut wlth lower drag struta, using special Tool No.
23457,

b. Remove the three taper plns connecting the upper drag strut wlth the torque lever
shaft (accessible from the wheel well),

¢. At Station 75 remove the inspection plate on the port side of the fuselage.
d. Dlsconnect armament heater duct.

@. HRemove bolt connecting jack piston rod to torque lever arm.

f. Remove torgue lever shaft bearing from port web.

. Remove torqgue lever arm and shaft out through aside of fuselsasge.

LEBE. To Remove the Nose Fulcrum - (Same as given in Para. 40 of thia Sectlion with the following
exceptions:]

¢. Tool number 234575.
e. Pulerum pin puller number 23[582.

43. To Remove the Shimmy Damper

2. HRemove the axle, fork, and pilston amssemblies.
b. Remove the damper retalning nut using Tool No. 225204.
¢. 3lide the supporting bracket off the atrut.

€0. To Remove the Nose Gear Jack (See Fig. &)

a. Relleve the hydraullc pressure by operating the f{laps.
b. Remove lower port gun. See Para. 59,
¢. Remove gun charger cable pulley bracketa.

d. Diaconnect hot air duct.
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e¢. Hemove armament floor platea above gear Jack.
f. Remove web sectlion above gear Jack.
E« Disconnect the torque lever arm from the plston red.
h. Disconnect the hydraulic lines from the gear Jjack.
1. Through the wheel well remove gear Jjack trunnion nut.

j. Remove the trunnion bolt and 1ift gear jack upward and out through the armament com-
partment.

51. To Install the Nose Gear Jack

Aa. Reverses the procedurs prescribed for removal.
b. Adjust as prescribed in Section L Para. 28.
FUSELAGE AND CENTRE MAIN FPLANE
2. The fusslage and centre main plane are jig mated at the factory, the portlon of the fuse-
lage located aft of the main spar is riveted to the centre main plane and the forward portion
ia attached with screws and bolta. The removal of the fuselage 1s not considered a service op-
eration and will not be included in thls manusl.

5%. To Remove Cockpilt Sliding Fanel

a. Hemove top canopy.

b. Remove lower wing fillet to gain access to cables (See Sect. l, Chap. 2, Fig. 2) and
disconnect cable fittings from bracket on bottom edge of allding panel.

¢. HRemove s8liding panel hand crank by removing pin through shaflt.
d. Remove cover plate over cable drum mechanlsm.
e. Remove cable drum assambly.

f. Remove bracket on bottom edge of sliding panel through hole made by removal of drum
assembly.

g. Remove retaining strip along aft edge of windshield and forward edge of sliding panel.
h., Lift out sliding panel.

54. To Remove Cockpit Top Canopy

The top canopy 18 held in place by four sliding pins. The pins on the port side are op-
erated by a shaft having handles on the interior and exterior of the cockplts The pins on the
starboard slde normally serve as hinge plns for the canopy.

a. For emergency exit on early models all four pins are withdrawn by the lever on the
starboard side which allows the canopy to blow away. Thls handle may be used to release the
canopy for servicing.

b. On later models, removal of the canopy 1s accomplished by operating both port and
starboard handlea. Emergency releass 1s effected by operating a vertical lever located on the
atarboard side of the fixed windshield frame. This emergency release lever ls wired 1n locked
position and should never be used to remove the cancpy in normal service.

55. To Remove Rear Cockpit Enclosure

g. HRemove gntenna attachment on frame and disconnect lead-in through enclosure.

b. Remove screws from retalnera and rear cockplt enclosure all the way around.
¢. Lift all rear sancloaurss.

56. To Remove Centrs Plane Flaps - (Removal and assembly operations for the centre plane flaps

are the same as descrlibed for the outer plane flaps in this sections, Par. 5.)

112 = RESTRICTED



RE3TRICTED T. 0. NO. 01-T75PG-2 AIR PUBLICATION 2021A
Vol. 1, Sect. §

57« To Remove the Rudder Pedals

a. Disconnect the rudder pedals,
b. Diaconnect the brake rodsa.

¢. Disconnect the walking beam llinka.

d. Remove the bolts attechling the bearing supports to the fuselage and to the centre brack-
at.

NOTE: The bearings in the pedals snd in the bearlng supportsare packed with grease
at assembly and require lubrication only at the time of overhaul.

58. To Remove the Control Column

a. Hemove the leather boot.

b. Remove the panel in the wheel well web.
¢. Dlsconnect the control cables.

d. Disconnect the eslectrical condult.

@¢. Remove the bolts attaching the plvot bearing housings teo the fuselage and 11ft the
column out.

59. Teo Remove the Machine Guns

a. Unplug the electrical condults from the firing solencold and the contactor. Stow the
eondulits in their retainers if the gun 13 to be laft out.

NOTE: Stowage brackets are provlded for each [iring soclencldin case 1t 1s deslired
to remove them from the guns.

b. Dlsconnect the 1link e jectlionand ammunition feed chutesat thelr gquick release fittings.
c. Dlsconnect the charging cable at 1ts gqulick detachable coupling.

d. HRelease the collars on the mounting trunnion and the rear mounting post.

HOTE: If the gun ls to be left out of the meroplane, the detachable parts of the
trunnion and the rear post should be removed from the gun and re-installed on the
mounts.

a. Move the gun aft untll It clears the fixed blast tube and 1ift out of the aeroplane.
60. To Remove the Alternate .50 Cal. Machine Gun

a. Follow the procedure cutlined in Para. 59 (a) through (d).

b. Remove the machine gun blaat tube.

g. Move gun forward and 1lift out of aseroplane.

61. To Remove the 20 MM Cannon

a. Remove the cannon ammunition box by releasing the box from the feed chute and rolling
1t out on the starboard slde.

b. Disconnect the link ejectlon echute from the Chatellerault faed.
c. Remove the Chatellerault feed and feed chute together from the aeroplane.

NOTE: Steps "a", "b" and "e¢" apply to installation with 150 round ammunition box.

round megazine 1s installed, 1t may be removed by releasing the latch on the
canncn at the rear end, tllting the magazine forward and sliding aft sand up out of
the aeroplane.

d. Diseconnect the hydrauliec charging line fromthe gunat the self-sealingrelease fitting.
e. HRelease the trigger motor firing mechanlsm from the gun and stow.

NOTE: Do not diseonnect the hydraulle line from the trigger motor.

f. Remove the cannon blast tube seal.

E- Remove the upper machine gun link ejection chutes.

h. Release the [ront cannon support fittlng through the cannon blast tube opening.

1. HRelease the pressure clamp at the trunnion support.

j- Remove the cannonby rolling it out through the blast tube openingon the track provided.

CAUTION: Care should be used when removing or installing the cannon 1ln order to
prevent damaging the machlne gun parts or aeroplane structure.
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SECTION &
ELECTRICAL INSTALLATION

l. General - The electrical aystem 1s of the slngle-wire type, with thealrcraft skinand atruc-
ture serving as earth. Rockbeatos Alreraft Cable (600 volt, low tension copper conductor) 1is
used throughout, installed in solld and flexlble condult. Cannon plug connectors are used at
eppropriate points in the aystem to [acilltate disassembly.

2. Electrical power 18 supplied by an Exide 12TAS9A, 3L ampere hour, 2l volt accumulator con-
nected in parallel with an Eclipsae ﬁlhﬂﬂnﬁ generator which is mounted on the port engine. The
accumulator i{s mounted In the baggage compartment in the port aft boom. The generator control
box (in the port wheel well) contains an Air Minlstry type E-1 accumulator plug-in socket, for
connection to an auxillary external power supply when the alrplane 1s on the ground. The June-
tion box locatlons, shownon Filgure %, are accessible through the removable panels shown 1ln Flg-

ures 1 and 2, Section U, Chapter 2.

3. Electrical Equipment - The following equipment is operated by the electrical system. See
wiring dlagram Jor typesof equipment. For service and maintenance Inatructions see the vendors

manuals except as noted below:

a. Alrscrew and airacrew filter (see Section 8 and relevant alrscrew manual).

b. Alrserew governor (see Section B and alrscrew manual).

¢. Alrserew selector, featheringand safety switches (see Section B and alrascrew manual).
d. Starters (Seec Sectlion 8 and Ecllipse manual).

e. Booster colls (see Eclipse manual).

f« 011 cooler exit flap operators - The oll cooler exit flaps are operated by Dumore type
El-Y motors which are controlled from the cockplt by switches. Each operating mechanism also
includes a G.E. transmitt=r which is connected to a dusl indicator on the instrument panel.
Cannon plugs at the operator and lndicator facllitate disconnection. Cam operated micro-limit
switches automatically shut off the motors at the full open and closed positlions of the [laps.
Clearance between the cem and the awltch should be .031 + .010.

g. Carburettor air temperature bulba and lndicators.

h. Goolant temperature bulbs and indicators.

1. Ignition system - Scintilla dual magnetos are 1installed on the esngines. The cablea
from the magnetos to the awitches canbe brokenat Statlon 67 at a plug whiech automatically earths
the magnetos when it 1s disconnected. The ignitionawltch contalins a master swltch which operates
the accumulator scolenold, and uwo selector aswltches which eclose the magneto clrcults.

j. Auxiliary fuel pumps (see Section 8).

k. Free alr temperature indlcator.

1. Tachometer generators and indicators.

m. Plitot tube heaters.

n. OUndercarriasge and flap poaition trangmltters and Indicators.

0. PFuel quantity gauge transmitters and indicators (see Section B).
p. Undercarriage warning horn and light (see Section 7, Chap. 6).

q. Cockpit fluorescent lights, including inverter (see Parasgraph 4 following).

r« Flight lnstrument lights - The dlrectlonal gyro and gyro-compass are illuminated by
rim lights operated by a awlteh on the maln box.

8. Operating lights.

(1) Navigatlion lights: Are inatalled In the upper and lower surfaces of each outer
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plane tip and on the outboard slde of each vertical fin. They are controlled by a awitch on the
control column.

(2) Landing Lights: A retractable type landing light masembly 1s installed in each
outer plane. The switch is mounted on the control column.

(3) Identification Lighta: A downward identification light 1s located In the star-
board outer plane lowsr surface just inboard of the landing light, and an upward light 1s in-

stalled in the cenopy aft of the pilot. The lights are operated by a key (type BAM 5¢/372) in
the cockpit.

(4)Y Gun blinkers: A light on the instrument panel 1s connected so that 1t flashes
each time & machine gun is fired. A switchils providedon the maln switech box to make the lights
inoperable.

(5) Formatlon keeping light: A formation keeplng light 1a insatalled 1in the canopy
aft of the pllot and is controlled by a rheostat on the web junctlon box.

t. 011 dilution solenold {see Section 8).

u. Armament switches gnd firing solenolds (see Sectlon 11).
v. Gun camera controls and heater.

w. Throttle switches - A switch operated by a pin on the throttle control pulley closes
the clircult of the undercarriasge warning horn in case the throttles are closed while the under-
carriage 1s retracted. The swltch should be adjusted to close the circult when the throttle 1a
1/4 inch from the closed position.

L. Fluorescent Lighting - The instrument panel in the cockplt 1s 1lluminated by two fluores-
cent ultra-violet lamps locatedon the control column. The intensityof ultra=-violet lightmay be
varied by rotating the shutter knobs; visible light 1s aelso available by turning the outer lamp

housing. The lamps operate on 110 volt A.C. which 1s supplied by an inverter from the 24 volt
syatem in the alrplane.

The inverter 1s of the vibrator type (Electronie Type S-66l;, Electronics Laboratories, Ine.).
The vibrator element, operated by an energlzing coll in the D.C. supply c¢ircult, producesa pul-
sating D.C. which 13 transformed to 110 wolts A.C. by a tranaformer of the leakage reactance
type. The transformer functions also as a lamp reactor. Radic interference 1s reduced by fll-
ters for both radioc and audlo frequencles; however, flexlble condult 1s used on the lnput and
output lines to eliminate interference more completely. Three volt A.C. 1s also gvallable from
the inverter, but is not used in the present lnstallatlion.

The lighting aystem sahould be Inapected at the end of 250 hours of operation of the ayatem.
The lamps and starting switch should be checked for satisfactory cperation. The inverter out-
put should be checked. The vibrator fuses, andall soldered Jolntsand leads should be inspected.

After 500 hours operation of the lighting aystem, the lamps should be replaced, and the

starting switch changed 1f its action is sluggish. The vibrator in the inverter ashould alsc be
replaced.

In case the lamps or clircult or both are inoperative, the followlng probable causes should
ba investigated.

(1) Fuses blown.

(2) Vibrator not elamped in socket.

(3) Poor connectlons.

(L) Defective vibrator.

(5) Improper connecticna (see circult diagram).
(6) Insufficlent accumulator voltage.

5. Electrical Circuits - All circultsare shownin the wiring diagramawhich follow. The numbers
on the Jjunction and terminal boxes on the clircult dlagrams correspond to those on Flgure 35, whilch
shows the location of the boxes in the airplane. The wire numbers on the diagrams correapond to
those on the wires themaelvesa and to those on the malin electrical disgram which 1is ffurnished
with the airplane. All swltches, fuses, connectors, boxes, etc., are shown schematlically on the

drawings, using the symbol code given in Figure 2. The complete electrical wiring diagram 1a
shown on drawing No. 246003,
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1. Up Identiflication Light Box
2. Auxiliary. Puel Pump Junctlon Box
E. Alr Temperature Junstion Box

«» Fual Bwiteh Bax
., Coskplt Llght Junotion Box
ﬁ+ Prigger Switeh Box
T: Alracrew Fllter Box
2. Starboard Tail Light Junctlon Box
%, Port Tall Light Jusction Box
10. Port Throttle Switch
11. Startoard Throttle Switoh
12. Allghting Gear Warning Switeh - Port
15, Allghting Oear Warning Switch = Starboard
1L. Acecusulater Junction Box
15. Inverter Junaotlon Bax
16. Alighting Gear Sclssor Switch
17. Alighting Gear Up Switch
1. Fort Main Plane Light Box
19. Starboard Maln Plene Light Box
20. FPort Haln Flane LIght Junction Box
21, Port Landing Llght Junctlon Box
22, Starboard Landlng Llght Juntlon Box
25. Down Identlficatlon Light Box
2. Nome Alighting Oear Up Warnlng Switeh
i—z‘ Hachine Gun Junction Box

+ Port Instrusent Junction Box
27, Starboard Instrussnt Junction Box
%, Control Column Junction BOX
29. Haln Fusa Box
0. Maln Switoh Box
51, Startoard Flrewall Junction Box
32, FPort Flrewall Junctlon Box
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E

b

a1+

EEREBYY

¥ & 9

Control Column Switch Box
Wab Junction Box

Warning Horn Box

Hain Beam Redloe Junctlon Box
Rear Pusl Gauge Junction Box
Starboard Englne Junetlon Box
Fort Englne Junctlen Box
Starboard Alracrew Relay Hox
Fart Alrscrow Relay Box
Generator Filter Box
Generator Contral Junstion Box
Accusulator Box
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FUSELAGE

As shown in PFlgure 2, Section lj, stations are identifledby their distance in ilnches from Station
0, the foremost polnt on the fuselagZe nose.

1. The pondola type fuselape, extending lforward from the centre maln plene tralling edge, 13
symmetrically located abo:t the centre llueof the aeroplane and 1a a seml-monocoque type struec-
ture, with formers, stringers, and bulkheads of Alclad. The stressed skinls butt-joined, belng
secured to the understructure by flush rivets. The portionof the fuselage ahead of Statlon 95,
contalna the armament, the brake master cylinders, and brake fluld reservoirs. Aft of 3tatlon
95 1is found the pilot's cockplt, where all controla are located. To the rear of the cockplt 1s
the hydraulle fluid reservolr and the hydraulie flap drive motor and actuating mechanism. The
lower portion of the fuselage, below the floor llne, contains the nose wheel and 1ts retracting
mechanism, the major controlling unlts for the hydraulle system, the fuel valves, strainers and
pumps, control cables, malin [fuse box, and the compartment for recelving the ejJected cannon casesa.

2. The fuselage is Jig-mated with the centre main plane at the factory, Jjolned by rivets aflt
of the maln spar and by screwsand bolts forwardof the maln spar., Longltudinsl keelsons furnlsh
support for floors and provide additlonal strength to the fuselage. Most parts are of 28T
Alclad aluminum alloy or of 24S0 Alclad heat treated to the d-sired conditlon.

%, Nose wheel door: A flush type door, formed to fit the fuselage contour, covers the nose
gear well when the gear is retractad. Actuated by a hydraulic jack at the aft end, the door
swings on four 'Studebaker' type stalnless steel hlnges, opening outwardto sterboard. In cloaing,
a roller at the forward end of the door engapgesa lateh, whichils locked when the door is closed,
by & small hydraulic jack.

The door is constructed of ribs and formers, to which ls riveted an Iinner and outer skin.
The outer skin 1s butt-jolned and flush riveted. The inner skin contains dlmpled llightening
heles, covered by doped fabric patches.

li. Armament hood: A door on each side of the armament compartment from station 38 15/16 to
statIon 9% opens outward and upward to gpive complete access to the armanent section for aerv-
icing. The doors swilai on stalnless steel "Studebaker" spring loaded hingea, and are secured
in the open position by arms clipped to the inside of the doors. When closed, the doors are

fastened by 'Dzus' type lastenera. Door structure consists of a formed waffle type frame spot-
welded to the outer skin.

5. Windshield and Cockplt Enclosure: The windshieldis of laminsted shatterprool zless enclosed
in an extruded aluminum alloy frame, the glass sealed and cushioned in the frame by a moulded
rubber channel and held 1n place by aluminum alloy retalner strips atteched wilth fluah acrews.
Al 1/2 inch thick piece of bulletproof glass 1s Installed just aft of the windshleld, sloping
al't at approximately 5°. The remalnder of the cockpit enclosure 1s of transparent plastic held
in aluminum frames and conslsts of a sliding panel on ench slie, a removable top canopy, and the
rear section. The sliding panels, controlled from the cock.it by a crank geared to a drum and
cable mechanism, lower intoa slot provided bstween -he [rout shear spar and the malo spar. The
operating cable 1s accessible for Inspectionand adjustment throughthe lower centre plane [lllet.
The top canopy, which serves also as the emerpency exit, ls held in place by four sliding plns.
The pins on the left side are operated bya shaft having handles on both the interior and exterlor
of the cockplt, while the pins on the rlght normally serve as hinge plns about wnleh the canopy
is raised when enteringor leaving the cockpit., The rear asectlonof the enclosure 18 moulded 1n
one plece, including the integral reinforcing ribs., Itls heldlin Its frame by a retainlng strip
and atteches to the fuselage by flush head screws.
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1. The booms, whose centre lines lie on wing stations 96 on elther side of the meroplane, con-
sist of seml-monocogue structures, falred from the Cirewalls aft to, and supporting, the tall.
The engine nacelles contein the complete power plant unit, airscrew, oll system, etc., forward
of the Cirewall and are not considered to be a part of the booms. The structure of the booms
is prineipally of Alelad aluminum alley, stalnless steel belng used where elevated temperatures
are encountered adjscent to the englne exhaust systems. Butt-jolning 1s used at all exposed
skin joints. Conatruction of the booma 1s in four apsctionsa, as follows:

a. Forwerd Boom - Sta. 155 1/4 to 265

b. Aft Boom - Sta. 265 to 393

¢. Tall Boom - Forward - Sta. 393 to L30
d. Tail Boom - Aft = Sta. L30 Aft.

The booms contain some of the major units of the aeroplane such as the maln allghting gear
and actuating mechanisms, engine coolant radlators, flares, accumulator and control cables.

2. FPorward Boom: The forward boom ls jig-mated with the centre maln plane at the lactory and
attached with rivets and bolts. The main alighting pear wheel well extends nearly the whole
length of the forward boom, the pivot point of the oleo leg being at Statlen 179 TKE. and the
hydra:lic scluating jack extending into the engine nacelle. A palr of clam shell type doors
cover the wheel well entirely, when the wheel 1s fully retracted, and are operated by a single
hydraulic jack located verticallyon the aft wheel well bulkhead, through a system of cablea and
push-pull rods. The doors, carrylng noneof the structural load of the boom, are of double con-
struction, having an inmmer and an outer skin, and longltudinal and transverse [lormers between.
Lightening holes in the lnner skin are covered with doped patches. Five stainless steel "Stude-
baker" type hinges are provided for each door to swing on and apring loaded latch pegs on the
outboard door fit into matiag holes on the inboard door, when c¢losed. The upper door hinge
brackets are carried by the lower channels of the forward boom, as are the forged fittings which
mate with the engine mount support bay and the aft boom attachment fittings.

%. Aft Boom: The alt boom is attached to the forward boom by screws and stopnuts through the
skir and the weba, andby bolts through two forped fittings that mate with fittingson the lorward
boom channel. The aft face of the bulkhead webat Station 265 supports the flare rack immedistely
above a palrof spring loaded clam shell type doors through which the flareis discharged. Access
to this portionof the boomis gained througha manhole between Stations 274 5/8and 295. Brackets
supporting the Prestone radlator frames are attached to formers at Stations 282 3/l and 295.
The baggage compartment is located between Stations 3295 and 266 and is accessaible through a door
on the port side of the starboard boom. The top lining panel, attached by Dzus fasteners, ia
removed to inspect the control cables and pulleys above. Each end of the compartment 1s sealed
by an aluminwn alloy bulkhead attached by Dzus fasteners. A slmllar compartment in the port
boom houses the accumulator.

. Tail Boom - Forward: The tail beom, whieh supports the tall surfa2es and attaches them to
tl:= Goom croper, 18 jeined to the aft boom at Statlon 393 by screws, hex and plate nuts. The
lower cutboard guadrant ol skin 1s removable to plive access to the surface controls.

&. Tall Boom - Aft: This section foris the tall coneof the boom from Statlon 430 aft. On 1its
outhcard s.de the boom supports the rear portion of the stablllzer tip. It is attached to the
forward tall boom by screws and glate nuts.
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CHAPTER 3
MAIN PLANES

l. The main plane conslsts of three sections, namely: the centre maln plane and the port and
starboard outer maln planes. The centre main plane, supporting the fusela,e at the aesroplane
centre lline, and the nacelles, booms, and main allghtling gearat 1ts outboard ends, also contalns
the four fuel tanks. The cutermaln planes are equippedwlth retractable landing llghtson thelr un-
der surfaces, while the starboard plane only 1s equlpped with a downward ldentification light.

2. The centre maln plane i1s [itted with {laps at 1ts under trallirg edge, one on each slide of
the fuselage. Fach outer main plane also I8 [itted with a flap at 1ts under tralling edge, in-
board of the alleron. All four flaps are operated bya hydraulic motor through a screw and cable
arrangement.

CENTRE MAIN PLANE

4. General - (See Flg. 1, 2) = This plane, in plan view, is symmetrical about ita centre line,
1ts ribs, corrugeted stiffencrs, and spar webs being of formed Alclad sheet, spar [langes of
extruded aluminum alloy sections, and fittings suchas spar ends, "Bathtub" fittings, ete. being
of forged aluminum alloy. Skin i3 butt-jeinted Alclad sheet. Large, removable panels in the
under-surface, acllltate servicing and removal of the fuel tanks.

. Spars: - The major unit of the main plane 18 the maln spar, & box type beam which is the
backbone of the aeroplane. It extends through the main plane aft of Statlon 195 1/L, goling
through the fuselage behlad the pilot's seat. Enclosedin the mgln sparare the surface control,
[lare release, automatle recognition device cables gnd the heater tubes. The outboard ends of
the maln spar are terminated with forped attachment Fittings on both the upper and lower {langes
which mate with similar fittings on the outer maln plane panels, being held in place by attach-
ment pins. The rear shear sparis of siagle web constructlon and comprlilses the rear wall of the
fuel tank compartment. No riba or intermedlate atructure sare found in this compartment or Iin
the forward luel compartment. The front shear spar 12 a single wep spar, 2imiler to the rear
spar in constructlion and terminates, at the junction of the centre maln plane and the englne
nacelle, with s fltting which mates with the Inboard englne mount supcort. 3lngle lug forged
fittings are loceted at the outer ends of the rear spar, for attachment of outer main plane.

5. Corrugations - For stiffness and strength, corrugated panels are installed juatunder the
skin. ”Eatﬁtuﬁ“ fittinge, of forged 1LST aluminum alloy are installed at the outer end of the
corrugzation, maklng provislon for attachment to similar fittings in the ocuter mal. ola:e panels.
The corrugations are in the area betwsen the maln and rear spars.

6+ Rlibs - Few rlbs are used In the centre plane. Aft of the rear shear spar are found ribs
shaped to take the llaps in thelr retracted positlon. Hibs are found at the outboard ends of
the centre olane and near the centre, all of which are fabrlcated of Alclad sheet, [langed and
stilffened by extruded aAangles.

7. Englne Mountlng Structure - (Refer to Section E).

CUTER MAIN PLANE

2. Each outer main plane (See Figures 2, 3) conslsts of a maln spar, two regr shear spars (one
spar forward of the wilng lap and the other one forward of the alleron), ribs, tip and skin.
Both the maln spar and the rear shear spar are of single web construction, the maln aper termi-
nating outboard at the plane tip junction and the rear spar at a point slightly beyond the in-
board end of the alleron. The leading edge, forwardof the maln spar, coasiatsof rlba, stringers
and skin. The rlbs aftof the rear aspar in the flap viclnlty are shaped to take the flap in its
retracted position.

The end fittings of the spars mate with and are similar Iin construction to, the correspond-
ing fittings on the centre main plane. "Bathtub" fittings are installed on the ocuter plane cor-
rugations which mate with thoae on the centre planae. "J" section stringera, formed from sheet
Alclad, run the length of the wing, tying inte the ribs through cutouts in thelr flanges.

9. Ribs - All ribs gasre of formed Alclad sheet, flangred for attachment to the structure and
skin. Stiffening 1s accomplished by means of beads formed in the webs, with the exception of
the tralling edge ribs, whlch are ol double constructlon, one llange ln each direction, and are
stiffened by extruded angles riveted diagonally to the weps. The inboard nose rib has an engine
mount lug, together with a atiffening channel, incorporated on its Iinboard sids.
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10. Main Plane Tips - Each tip (See Figure &) is fabricated of ribs and formers, snd an upper
and Iower skin. e skins are joined by a riveted lap joint at the leading edge, while the
trailing: edpes, both extending aft, are spotwelded to.ether. The tip 13 secured to the outer
main plane by flush hesd screws, and contaln the conduit and fittings for the tip lights. All
parts are of formed Alelad sheet.

11. Allercns - The allerons (See PFigure T) are fitted In the outer main plenes between Stations
182 and 2B9. The structure is similar to that of the main planes, in that a front spar runs the
length of the alleron, and ribs and intercostals serve as formers. Parta are of formed Alclad
ceheat. The gllerons ere statieallyand dynamically bslanced, four counterwelghts being attached
to the forward ed.e of each aileron. Planco hinges along the upper edge of the alleron provide
for its nmovement. The upper and lower skins are riveted together gt the tralling edge. The
alleron trimmin: tabs are located on each alleron between Statlons 212 and 230.

12. Alleron Tabs - [See Figure 7). Theze tabs swing about plano hinges at their lower edge,
being actusted through cable controlled drum and screw units. Construction is of sheet Alclad,

with the exception of the rittlngs of machlned extruslons which connect the push-pull rods to
the taba.

FLAFS

13. The hydraullically actuated flaps (See Figures i, 5, 8) are in four sections, the port and
starboard centre main plane flaps, and the port and atarboard outer maln plane flaps, all the
flaps being simultagneously operated. They are of the Fowler type, each end of each (lap belng
attached to carrlaesges which roll on tracks built into the plane structure. The carriages are
linked by cables to push-pull tubes traveling in bracketson the rear she.r spar. The push-pull
tubes are actuated by long screws which are driven bya hydraullc motor housed In the upper rear
fuselage section. The flaps are fabricated from Alelad sheet, fittings being of forged aluminum
alloy. - In their retracted position the [laps form an inteiral part of the maln plane, olfering
a smooth surface to the airilow. See Chapter 6, Paragra.h 10, for controls and operation.

1. Positlon Indicator - A position indicater, locatedon the instrument panel and combined with
the undercarriage position indicator is connected to a transmitter geared to the port actuating
screw. The circuit 1s directed through the master switch. The indlicator plves the position of
the fleps 1n increments of the full open poslition.
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TAIL UKIT
CHAPTER UL

1. General - The tall unit (Figure 1) conalsts of a flxed tall plane between the booms, two
talil pIlane tips, an elevator, two vertical fins, and two ruddera. The elevator and rudders are
each equipped with trimming tabs operable from the cockpit, and are statically balanced.

Z. Tall Plane - The taill plane is composed of two spars, ribs, striagers, and skin, all of
Alelad aluminum alloy. It tles Into the inboard side of each forward tail boom, belng attached
with flush head screws and plate nuts. The rear spar carries the elevator hinge brackets and
bearings, one end of each elevator torque tube, and the elevator tab actuating unlt. A plate
nut for plumb bob attachment 13 jlg located on the under surface 3 TIE inches to the port side
of the center line and 1s 1ldentified by a red circle. An eye la provided for attaching the
radio antenna on the leading edge at the center line.

3. Teil Plane Tips - The tip panels, interchangeable port and starboard are bullt up of Alclad

ribs, intercostals, and skin similar to the main plane tips. They attach to the outboard side
of each tail boom with flush head screws and plate nuts.

i, Elevator - The elevatoris s single panel structure, similar in structure to the tail plane.
It attaches to the torque tubes by screws and to the teil plane by hinge plns operating in anti-
friction bearings. It is statlcally balanced by counterweights acting on the outboard ends of
the torque tubea, swinging ine space provided in the forward tall boom, and by external stream-
lined lead counterweights, one above andone below the elevator, which are located at the centre
line, supportedby armaof streamlinedeross saction. The arms which supportthe internal counter-
weliphts also serve as control horns in that the elevator cables are connected toc them. The el-
evator trimming tab is located at the tralling edge, disposed symmetriecally about the centre
line.

fhe hinge pln 1a aaletled by a screw and clip which secures the hinge pin to the elevatorat its
port end. A push-pull tube links the tab with 1ts sctuating unlt in the tall plane.

5. Elevator Trimming Tab - The elevator tab swings sbout a stainless steel plano type hings.

6. Fins - The fins are cons*ructed in upper and lower sections, interchangeable port and atar-
board. In the upper sections are the rudder tab actuating units, navigation llght showing on
the outboard side only, one elevator control pulley, and two rudder tab control pulleya. Each
lower section carrlies one elevator control pulley and a steel shoe to protect the lower tip
agalnst tail down landings. The rear spars carry the rudder hinge brackets and the rudder
torque tube. Constructionis of Alelad ribs, spars, and skin, simllar to that of the tall plane.

7. HRudders - The rudders are conatructed In upper and lower sections, interchangeable port and
starboard. Their structure conslsts of Alcled riba, spars, and skin. Each sectlon i1s lastened
to the fin by hinge plna, to the torque tubes and to each other by screws. A counterbalance ex-

tends Torward of the hinge line on each section and each rudder i3 provided with a trimming tab
on its trailing edge.

&. Rudder Trimmi Taba - Each rudder tab 1s securedto the upper rudder section by a stalnless
stee] planc type hinge, the hinge pin being safetied to the rudder at the lower end of the upper
section. A push-=pull tube links the actuating unit in the Iin to the tab.
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ALIGHTING GEAR
CHAPTER 5

l. General - The alighting gear ia of the tricycle-type, conslsasting of the maln undercarrlage
and The nosa undercarriage, each retractable by hydraulie pressure suppllied by the englne pump
or in emergency by the hand pump. When retracted, the gear is fully enclosed by flush, faired,
automatically operated doora. Landing shoek 123 absorbed by an oleo leg in esach of the three
gssemblies. Independent hydraulic braking syatems are provided for eachof the main gear wheels,
controlled by toe pedgls on the rudder pedal assemblies.

2. PEmergency Extension System - This system providesa reserve supplyof fluld and the neceasary
plping f%nm he dual hand pump to the gear jacks for extending the alighting gear In the event
of failure of the main hydraullc system. In order to operate the system, the retraction by-pass
valve, located on the cockplt floor in frontof the hand pump, must be closed, the undercarrlage
control valve placed in the '"Down' position, the tranafer valve on the hand pump placed in the
emergency positlon and the hand pump cperated.

NQTE: Hefer to '"Fllot's Notes' and instructlon plate 1In cockplt for operatling
ITmitations. Refer to Sec. 9, Hydrasulles, for description of hydraulic operation.

3. O0leo Legs - (See Figures 12, 1%, Sectlon i) - Landing loads are takenby the three oleo legs,
one on each maln wheel and oneon the nose wheel. Each leg conalsts of a cylinder c¢losed at Lhe
top and sealed at the bottom by chevron packings, spacers, a bearing, a gland nut and the plston
tube. The cylinder contalnling oll and compressed alr ia divided Into two chambers by the oriflce
plate. The plston tube assembly carries the wheel and axle, and movea up and down Iin the lower
chamber, of the cylinder. When a force such asa landing load 1s applied to the wheel the platon
moves upward in the lower chamber of the cylinder, forcing oll through the metered orifice, in-
to the upper chamber where the shoek 1s cushioned by compressed alr. The orifice Is.so design=-
ad that, on the rebound, the oil is restricted in returning to the lower chamber thus damping
the rebound motion. The pistonis kept from rotating by torque arms or '"sclssecrs links' attach-
ed to the lower ends ol the platon and c¢yllinder.

MAIN UNDERCARRIAGE

i, General = The main undercarriage (See Figure 1) consistsof two assemblies, located in wells
in the lower part of esch forward boom, each made up of a cross head fulerum, an oleo lsg, a
zide brace strut, two torque arms, an axle, a drag strut, two drag links, an actuating cylinder
including a "Down" lock, a brake and wheel assembly complete with tyre, a position indlcator,
and an "Up" lock.

%. The forged aluminum alloy c¢ross head fulerum is pivoted at each end in a bearing mounted in
the vertical wheel well webs. The olego leg is attached to the lnboard end of the fulcrum and
ls braced apainst slde loads by a tubular ateel strut extending from a lug on the lower end of
the leg to the outboanrd endof the fulerum. The wheel axle and brake mounting flaenge are carried
on the plston of the leg. The plston, which has a ten inch stroke, 1s connected and kept in
alignment with tite cylinder by scilssors-type torgue arms. The tubular steel drag strut is piv-
oted at one end at a fittling on the lower part of the leg and at the other end between the two
drag links, whichare triangulsr aluminum alloy forgings with bronze bearings at eachapex. The
lower bearing at (C) (See Section L, Flgure 1ll, Chapter 2) is the pivot polnt of the links. The
upper bearing at (A) is pinned to the upper endof the drag strut and the forward bearing at ({B)
is pinned to the piston rod of the actuating cylinder. The actuating cylinder 1s in the engine
nacelle, fastened by a clevia to the forked aluminum alloy engline mount support bay, the plston
rod extending aft through a cutout in the firewall to connect to the drag links. A rubber bellows
secured to the mctuasting cylinder and to the firewall closes the pliston rod cutout In the fire-
wall.

6. Retraction - Force applied at volnt (B) by the extension of the platon rod causes the drag
1inks to rotate about the point (C), thus moving the upper end of the drag strut in an arec at
point (A). This motion is trensmitted to the ocleo leg at point (D), causing it to swing about
the fulerum and retract upwardand aft into the wheel well. Extensionof the gear is accomplished
by the forward movement of the actuating plston. For complete information concerning the opera-
tion of the actuating cylinder and locks, refer to Section 9, Hydraulica.

BRAKES

7. General - Each main undercarrlage wheel 1s equlpped wlith an 1ndependent hydraullc braking

- 177 - RESTRICTED



RESTRICTED T. 0. NO. O01-T75FG-2 AIR PUBLICATION 2021A
Volume 1

Sectlon 7

system, control of which is maintalned by toe pedals mounted on the rudder pedals. Each system
consists of a master cylinder, a fluid reservolr, the brake assembly, and the necessary plplng
to connect the units.

#. Fluld Reserveoirs - Two reservolira, one for the port end cone for the sterboard brake aystem,
are mounted on the lorward side of the bulkhead at Station 95. Accesslbllity for checklng and
f1lling is provided by ralsing the armament hood. A tube connects each with 1ts master cyllinder.

9. Master Brake Cylinders - Two Goodyear barrel type, compensating cylinders are mounted 1ln a
fixed horlzontal posltionon brackets outboard from and below the fluid resesrvoirson the lorward
3ide of the bulkhead at Statlion 95. The pliston roda are connected directly to the bell-cranks
linking them with the toe pedals. Deslign of the cylinder 1ls such that the correct amount of
fluid is in the brake system at all times, the fluid in the reservoir compensating for volume
changes due to temperature variation and automatically replacing fluld lost through leakage.
Pluid 13 fed downward from the reservolr by gravity. The master cylinders are accessible by
raising the armament hood.

10. Brake Assemblies - Esch breke assembly conslsts of a group of bronze discs keyed to rotate
with Che wheel, Interspaced by steel dlacs keyed to the anchor bracket anda breke cylinder which
acts on hydraulic pressure to force the discs together, thereby obtaining brake action from the
resulting frietion. Springs, acting on the brake piston, return the piston to the "Brake Off"
position when the hydrsulic pressure 1s relemsed, thus allowing the bronze discs to rotate {ree-
ly. The brake piston 1s insulated from the heat produced by the brake actlon by an asabestos
dise¢, thereby removing the hazard of volatilizetlion of the hydraulic brake fluild.

11. Operation of Brake EEELEME - Force on the brake pedal causea the master brake cylinder platon
to move forward. A sllig orward movement blocks the compensatling port and hydraullec pressure
begins to bulld up in the entire system, thereby causing the wheel brake platon to actuate the
brake diseca. When the forece 1s removed from the toe pedal, the return springs in the brake as-
sembly cause the wheel brake piston to return and displace the hydraulic fluld back through the
syatem to the master cylinder. Any exceas volume of fluild is passed through the compensating
port (which i1s open when the master cylinder is in the "Off" poaition) back to the reservolr.
This insures agalnst the posasibility of draegging or locked brakes belng caused by the maater
cylinder. If due to lesksge, any fluid 1s lost back of the front piston seal, 1t 1s replaced
by gravlity from the reservoir. Fluld lostlin front of the front platon sealls reaplaced by fluld
passing through the holea in the platon head and .around the 1lip of the front platon seal when
the piston makes the return stroke. Consequently, if proper level of fluld is malntained 1in the
resaervoir, the master cylinder, connecting line, and brake cylinderare always full of fluld and
ready lor operatlon.

12. Parking Brake - The parking brake conslists of ratchet pawls held normally out of engagement
wlth e bell-cranks by springa. The brakeis setby depresaing the pedals and pulling the handle
on the center control stand which overcomes the springs and brings the pawls Into engagement
with the ratchets. The brakes are released by depreasing the pedals until the springs disengage

the pawls.
NOSE UNDERCARRIAGE

13. General - The nose undercarrlage, (See Figures 2, 3), mounted in & well in the fuselage,
conslsts of a croasas head fulcrum, an oleo lex, two alde brace atruts, two torgque arms, a wheel
forik, a wheel and tyre, a shimmy damper, two drag struts, a torque lever assembly, an actuating
jack, & position indicator, an up-lock and a down-lock.

1. The forged sluminum alloy cross head fulcrum is pivoted in two bearinga mounted in vertical
webs In either side of the wheel well. The oleo leg fits through a hole In the centre of the
fulerum and i3 held in place by two steel tubes bolted to a fltting on the leg and to each end
of the fulcrum. The piston of the oleo lex carries the wheel fork and axle. The lorkls con-
nected by the torque armas to the shimmy damper, which is mountedon the lower end of the oleoc leg
immediately below the drag strut fitting. The torque lever sssembly, conslists of a steel torque
shaft mounted in bearings ln the vertlical webs aftof the fulcrum, and two ateel levera, one cen-
trally mounted on the torque shaft between the webs and pinnedto the dragstruta, the other lever
mounted on the port end of the torque shaft, between the web and the outer skin, and connected
to the piston rod of the sctuating jack.

15. Retraction - In the retracting operation the gear jack piaton rod moves the upper and lower
torgue levers about the torque shaft axis. The lower torque lever connectedto the drag atruts,
1ifts the pivot point between it end the drag struts, upwsard and slightly forward causing the
oleo leg to swing aft and upward about the axis of the croaa head fulcrum. As the leg reaches
1ts fully retracted position, it opens the door control valve, allowing the door jack to actuate
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the door. In closing, the door pin, mountedat forward end of the door, engapes a hydraulically
actuated latch which locks it closed.

16. 3hi Damper - The shimmy damper conaiats of a fluld reservolr, and two small aspring load-
ed hjEFﬂuEIﬂ cylinders (See Flgure 2), mounted on the nose oleo so that their platons straddle
the leg on the port end and starboard sides. The supporting bracket encircles and 1s free to
rotate about the leg immediately below the drag strut attachment fitting. The alft end of each
platon bears on a roller thatis carried ona lug integral withthe drag strut attachment fltting.
Turning the wheel fork forces the piston in on the side toward whiech the turn ia made. The
piaton's forward stroke 1s realsted by forclng the hydraulic fluld through a small drilled pas-
sage ln the check valve, while the return atroke 1a free and rapid, due to the strong extension
spring and the sutomatic opening of the check wvalve. By this action, osclllatling motion 1s re-
slsted and progreasively reduced. The bottoming of the plstons In the cylinderslimit the swiv-

el are of the wheel fork to approximately L6° on each side of the centreline of the aeroplane.
INDICATING, WARNING, AND SAFETY DEVICES

17. Poszsition Indicator - A position indieastor on the instrument panel i1s connected to a trans-
mitter linked to each undercarriasge fulerum. The transmitters areof the rheostat type and allow
an amount of current corresponding to the wheel positions to flow to the positlon indicating
instrument. The c¢ircuit is controlled through the master switch.

15. Warni System - The clrcuit operating the warning light on the Instrument panel and the
horn Eﬂﬁinﬁ EEE pillot's seat has a switch for each landing gear that 1s closed when the gear is
retracted and a switech in each engine nacelle that is cloased when the throttle 1s closed. Thus,
if the throktles are closed before the landing gear is extended the lamp 1s lighted and the horn
is sounded. A knobon the slde control stand operateaa relay that will cut out the horn clrecult
but which sutomatically resets ltselfl when the throttles are opened asgaln.

19. Safety System = When the gear control lever is in the "Down" poaition it is held thereby a
spring engaied, solenold released latch, as long as there is weighton the wheels. In this manner
aceidental retraction of the gear while the aeroplane is on the ground is prevented. A knob 1s
provided on the side control stand for the emergency releases of the latch in the event the so-
lenoid falls to functlon.
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CHAPTER 6
FLYING CONTROLS

1. General - The aeroplane 1s controlled from the cockplt through the control column, control
wheel and rudder pedals. Tinned aircraft cable 1s used throughout the control system, 3/16 inch
7 x 19 for the main flight control surfaces, 1/¥ Iinch 7 x 19 for the wing flsp=, and 1/16 inch
Tx 7 for the trimming tabs. All terminals are of the swaged type with the exceptlion of asome
spliced eyes used Iln the flap cables. Sesled vearing anti-friction pulleys are employed exclu-
sively. The cablea are stretched prior to installation and are protected {rom corrosion by the
application of a rust-preventive compound. Inspection plates in the geroplane skin provide for
the Installation and malntenance of the control cables and rittings. (See Sectlon I, Chapter 2,
Flgures 1 and 2 for locations of Ilnspection plates.)

2. Control Column - (FPlgure 1) - The control column is s hollow Iinverted "L" shaped member
bullT ehlelly of aluminum alloy tublng and one casting. It 1s mounted on the starboard side of
the fuselage In two ball bearings located below the cockplt floor and between the outer skln
and wheel well web. Thresaded ad justable stops limliting the rfore and alft motlon of the column
are built Iinto the fuselage structure. The alleron control wheel, mounted at the upper extremity-
of the "L", 18 limited to 144® = §5° travel in either direction from its neutral position by ad-
justable stops. The alleron cable, secured arounda drumin the castings, 1a carrled over pulleys
at the angle of the "L", extends downward to a msecond set of pulleys where it lesves the column
on the centre line of the column plvot bearings. The alleron tab control unlt ls mounted at
the angle of the "L" and conalists of a knob and shaflt keyed to a cable drum inside the caatlng.
From the drum the cable extends downward., leaving the control column at the same locatlon as
the alleron cable. A geared positlion indicating disal 13 mounted concentric with the control
knob. The lower extremlty of the control column contalns the bearings to which are attached
the alevgtor control cables. In addition to flight controls the column carries the gun selector
switch box, landing lilght, navigatlon and slgnal awltchea and identification light tepplng key.

3, Alleron Control - (See Section L, Chapter 2, Flgure ) - After leaving the control column
the alleron ceble runas alft to a palrofl pulleys under the maln spar, upward through noles in the
lower spar cap and around the larger clrcumference of a reductlon drum mounted Ilnslde the spar.
From this drum out to emch alleron the port and starboard systems are Independent, and either
side may be dlsabled without affecting the operatlon of the other. Cable to the port slleron
is secured around the smaller clrcumference of the drum, one passing over and one under pulleys
mounted at the neroplane centre line, through a falrlead near Ste. ¥9 and another at 3Statlon
115 3/l near the resr face of the outer panel maln spar and 1s secured sround a differential
drum at Stetlon 230. The plvot connection of the push-pull rod to the drum la soc located that
the rotation of the drum causes alleron movement. Cable to the atarboard alleron 1s secured
around the amaller circumference of the reduction drum. The lower cable leaving the drum passes
over a pullay at Statlon 1% nnd from thls polnt outboard the systemis simlilar to the port side.
Turnbuckles for ad]ustlng the cablea and for breaklng them when removing the outer maln plane
are accesslble through a. inspection plate in the lower wlng surface nft of the maln apar be-
tween Statlons 1LE and 158. The outbosard drum and rod are reached through plates in the lower
surfacsa,

li. Alleron Trimming Tab Control - After leaving the control column the tab cables follow the
same general path of the alleron cables, Intothe maln spar, passing over pulleys near the lower
sapar cap and extendlng outboard esch way, over a pulley near Station E9, through s Calirlead at
Station 117 3/, around a pulley at Station 182, aft and around a pulley at the alleron hinge
line, outboerd over a pulley on the alleron spar and around the sctuating drum. The return csable
follows the same path inbosrd, connecting directly through fromone tab unit to the opposite and
passing under a small pulley on the same shaft as the slleron reduction drum. Sleeves on the
cable and stops in the wing llmit the tab travel.

5. Elevator Control - (See Sectlon lj, Chapter 2, Figure 5) - One pair of cableas lead forward
from the lower endol the control column, around pulleys at fuselage Station 95 and aftto pulleys
under the maln spar; another palr of cables travela aft to a slmllar set of cebles ln the same
location. All four cables enter the maln spar and pass over pulleys near the Lower spar cap.
one "Up" and one "Down" cable travel outboard ln each directlon through the spar to pulleys near
Station 89 (those golng to the port boom pmss over two pulleys at Statlon 15 on tne port aide);
here the cables turn a’t through the spar web, over pulleys at Statlon 220 and sga’'n at Station
26%, disgonally outboard to pulleys on the boom centre line at Statlon 295, up over pulleys at

atation Egh 9/16, one over and one under a pulley at Station 336, and between two pulleys at
Statlon 401 7/2. Here the "up" cable goes down into the lower fin, around a pulley and up to the

lower eye of the elevator horn and the "down" cable goes up over a pulley In the upper 'ln and
down to the uvpper eye of the same horn. The travel of the eleystor is limited by adjustable
stopa bullt Iinto the tall boom and mseting on the elevator horn.

6. Elevator Trlmminﬁ Tab Control - The tab control unlt ias mounted on the alde control stand,
the operating hand wheel being attuclied to the drum shseft which protrudes through the Inboard

face ol the slde control stand, whlle the cable drum la located behlind the panel. Csblesa from
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the drum go down around pulleys under the floor, aft,up luto the main spar, outbosrdon tne port
slde to Station %9, aft through the port boom in a direction simlilar to the elevator cables,
diagonally inboard through the horizontal tall plane and around the pectuating drum on the aaro-
plane centre line. Sleeves on the cable and stops in the tall plane limit the rotatlon of the
drums .

7. Rudder Control - (See Sectlon L, Chapter 2, Figure &) - Rudder control 1s maintained from
the cockplt by means of the rudder pedals. The rudder cables are bolted In palirs to forked masts
that extend forward, one on each outboard slde of the pedal assembllea. From these masts the
cables pass through the cockplt floor, around pulleys st fuselsge Statlion 105 and extend st bDe=
tweern pulleys under the main spar, upward through holes ln the lower spar cap, ocutboard each way
through the sp r and aftin booms. At Station 01 7/% the csbles are attached to the outer ends
of a walking beam plvoted in the tall plane. On the outboard alde of each walking beam s push-
pull tube connects with the rudder torque tube ar=m. Hudder travel ls limited by adjustable
stops mcting agalnat the walking beam.

2. HRudder Trimming Tsb Controls - The rudder tsb control unit 1s mounted In the sloping face
of the centre control stand. ©thne cable from the drum travels [orwsardln the contrel stand, down
through the floor, ocutboard each way to the outslde of the wheel wrll webs, alft to pulleys under
the main spar, up lntothe spar and outboard each way to Statlion %9, saft lnthe booms sccompanying
the rudder cables, around a pulley mounted with the upper elev«tor cable pullay st Statlon Lol
7/%, up into the fin over a pulley and downward to the actuating unit. The return cable reverses
this path to Station 401 15/16and connects mcross through the tall plane to the opposite system.
The cable travel 18 limited by sleeves on the cable and adjustable stops Ilun the [ln.

9. PFlying Control Farking Lock - The control column, wheel, and rudder pedsls may be locked
agalnst movement when the aeroplane 1s parked, by a tube assenbly located on the starboard slde
of the cockplt. The forward end of the tube i3 linked bya unlverssl jolnt to a system of levers
and rods that operate the rudder pedal lock. With the rudder pedals 1ln neutral, raise the arm
rest from the c¢lip that holds it in place on the upper fuselage channel and push forward untll
the rudder lockins pln engaces, then swing the reat across the cockplt to the cllp on the port
side channel and fasten the strap sround the control wheel. To unlock, reverse the preceding.

10. Flap Controls - (See Sectlon 7, Chapter 3, Flgure 6) - The four sections of the flaps (two
on the centre main plane and one on each outer maln plane panel) are operated simultaneously by
a hydraullcslly-driven motor acting through actuatling screws, push-pull rods, and cables. A
control lever on the starboard cockplt wall, just below the window line, 1la connected through a
cable to the flap control valve located aft of the nose wheel well on the starboard fuselsge
web., Plumbing lines carry hydraulic fluld from the control valve to the motor, whiech ls located
on the rear face of the rear shear spar. On the starboard side ol the motora hydraulic pressure
shut-off 1s geared to the drive shaft, whlle the transmlitter lor the [lap posltlon indicator is
lacated on the port ailde.

11. The flap screws extend outhboard ln each direction from thelr driving mechanism and into the
threaded push=-pull tubes, whichn are carried In roller nssenblies. GCables attach to lugs on the
push=pull tube, one extension and one retraction cable belrng orovided for esch lap carrliage,
one on each end of each (lap. From its attaching lug on the push-pull tube, each cable extends
through pulleys and ls connected to the Tlap carrisge, which rolls along flap carrisge tracks
built into the wing. The tracks sre of such a8 shape and the {lap ls carrled in such a manner,
that as the carrisge rolls aft, the flap moves aft and extends downward. In flight, the flap
assumes an angle of approxlaately 35° in the fully extended positlon (for flap adjuatnents, see
3ection ly, Chapter 2).

12. Operation of Flaps = By moving the cockplt llap control lever to attaln the deslred lap
ocaitlon, the ﬁ“ﬂ?ﬁhg!n flap drive motor 1s ecorrespondingly actuasted (see Section 9, paragraph
ﬁ). Through the {lap motor drive, the actuating screwsare rotated anc cause the push=_ ull tubes
to move inboardor outboard, depending upon the directiomof motor rotation. The push-pull tubes
cause the flap carriage actuating cables to move the [lap carrlsges on thelr tracks, thus ex=-
tending or retracting the flapa. The hydraulic pressure shut-ofl unit 1s 350 aynchronlzed with
the flap actuating mechanlsm that as the flaps rcach thelr 1i:it of travel, the hydreullc fluld
flow to the motor la stopped.
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SECTION 8

ENGINE INSTALLATION

l. The aireraft is powered by two Allison liquid cooled engines, Type V.1710 C.l5, R. H. rota-
ting, installed in nacelles at thes [front ends of the forward booma, and supported by the engline
mounta which are attached to the front shear spar and main spar. For a complete description of

the engines and operating Instructions, refer to A.P.2048A. Photographs of the engine install-
atien are at the end of thia section.

2. Each englne mounting ls a composite structure consisting of two triangular, forged aluminum
2lloy trusses which form the lower half of the mounting, and a pair of inverted Vee struts of
tubular steel welded to forged ateel end fittings, which form the upper half. The two halves
are rigidly bolted together. The engline mounting pads and oil cooler support lugs are ilncorpo-
rated In the trusses. and the ~pglne ls secured to the pads by & bolts. The load on the rear
tyuss fittings 1s carrled by & forged aluminum support bay whichls in turn supported by the for-
ward ends of the maln wheei wull channels and by diagonal tubular steel struts attached to the
main beam. The upper fittingon the inboard inverted V-strut is bolted to a fltting on the lront
shear apar Iln the centre main plane, the outboard attachment belng made to a similar Fltting on
the ocuter plane bracedby a atrut from the maln spar. The short armof the V-atrut and the sup-
port bay diagonals are adjustable by means of turnbuckles.

ﬁlnﬂ Cowling and Alrscrew Splnner = The cowling for each enginels made in 15 panels exclu=-
aiue the carhurettﬂr alr scoop panel, the alrscrew spinner and the leading edge fillet panel.

Each panel 13 attachedto the cowling formers and support by Dzus fasteners. The acoop panel 1s
similarly mounted. The formers and supports are bolted to the engine and to clips and fittings

on the engine mounting. The airscrew spinnerils in two sectiona, attached to two supports which
are boltedto flanges on the alrscrew hub. The rear section is made in three segments which it
around the alrscrew blade shanks and are lfastened with serews to the spinner supporta. The nose

section ia a one plece cone-shaped panel and 1s riveted to the forward support. The spinner 1a
dynamically balanced.

. Engine Accessories - The following accessories are mounted on each englne except as noted:
STARTER - Eclipae Series 11, Model 20BTH
AIRSCREW GOVERNOR - Curtlss, Drawing No. 100006-1C
GENERATOR - Eclipse 314MODS5 (Port Engine only.)

HYDRAULIC PUMP - Pasco Model L66 (Starboard Englne only.)
FUEL PUMP - Pesco RG00 CWB Type D
VACUUM PUMP - Pesco Type B-6

TACHOMETER GENERATOR - Weston Model 752 Type J-U

5. Engine Controls - Flgure & (Sect. lj, Chap. 2) shows dliagrammatically the arrangement of the
engine controlas. The throttle and mixture control levers for both englnes are mounted 1in palrs
on the aft spindle in the side control astand, while the airscrew pitch and heat control levers
are mounted on the forward spindle (aee Sect. 11, Figs. 9, 10.) A knobls provided on each spin-
dle for adjusting the drag on Gthe levers. Uables running through a tube on the lower leading

edge of the maln spar connect the control levers In the cockplt to cranks at the engine firewall.
Push-pull tubesa carry the control into the engine compartment.

6. Engine Starting E uifmant - Bach engine 18 equipped with an Eclipse Serles 11, Model 20BH,
combInatlion ﬁanﬁana-ﬂ ectrical inertla starter withbooster coll, atarting sclenold, and meshing
solenoid. The wiring of the starting system is Iincluded on Flg. 13, Sect. 6. The switches area
mounted on the main switch box below the instrument panel. Bach awltch contalns a "START" "MESH"
and "OFF" position, (See Sect. 11, Fig. 9). The forward (atart) positlon actuates the starter
solenold, the aft position autuabasthm-mﬂah solenold, and the central positionis "OFF". An ex-
tension shaft for the hand starting crank 1a accesslble through a small door in the right-hand
side of each nacelle. A hand crank 13 stowed in the starboard wheel well just below the auto-
matlic recognition device, The ignition (magneto) swltches are mounted on the main awitch box.
The priming systemis deseribed under Fuel System. For starting instructions, referto A.P. 20485A
or sectlion of this manual issued separately as "Pllot's Notea".
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7. Induction System - The carburettor cold alr 13 brought in through s scoop which 1s built
into Ehe top panel of the cowling over the accessory section of the englne. From the scoop a
ghort duct contalning the carburettoralr temperature bulb lesds stralght downto the carburettor.
Warm air is suppl'ed to the system by ducts which lead alr from shrouds around the exhaust manl-
folds to the top of the engine, where it mixes with the cold alr in the mouth of the scoop. A
shutter in the scoop actuated by the cockplt control regulates the amount of heated alr thus
supplied.

B. Exhaust System - The exhaust gases are collected from the portaby short stacks leading into
maniTolds extending horlizontally along each bank of eylinders to the tail pipes which pass over
the main spar on either side of the oll tanks, exitlng through the top of the nacelle., Heated
air for the cockpit and armament compartmentis derived from a muff type heater which leads from
the scoop 1ln each cowllng, through the exhaust manifold shroud to the [irewall, where 1t enters
the main spar and runs Inboard to the cockpit.

AIRSCREWS

9. General - Curtiss Pull-Feathering Controllable Pitch three-bladed metal alrscrewsare fitted
to the engines and are driven through reduction gears havinga ratiocof 2 to 1. The pitch chang-
ing is accomplished through gears drliven by an electric motor which derives 1ts energy from the
alreraft's electrical power supply through brushes and slip-rings mounted on the alrscrew hub.
Both constant speed {autnmaticﬁ and manual selective controlare avallable. For constant speed,
the alrscrew 1s controlled by a governor which 1s mounted on the forward accessory drive of the
engine. For eslectrical circultsee Sect. 6. For detailed service information refer to the rel-
evant alirscrew manual.,

10. Alrscrew Controls - (See Sect. 11, Figas, 9, 10) - A combination selector switch and manual
control switeh lor each alrscrew 1s 1nstalled on the port side control stand. When the awiteh
iz in the "Automatic" position, the governor controls the pitch, and the englne r.p.m. may be
varied by useof the alrscrew control levers. For manual control, the selector swltch, normally
in the "QFF" position, is thrown to the forward or aft position as desired, to Increase or de-
crease the alirscrew pltch.

11. Alirscrew Safety Switches - An airscrew safety swltch lor each alracrewls mounted on thepeort
aideol the maln sﬁ{thﬁ_ﬁax and functions automatically in case an overload condition on thesair=
screw is attalned when manual control 13 used. The awltch may be re-aet after being opened by
throwing it to the full "OFF" poaition and then to "ON". It should be kept in the "ON" position
at all times, whether the alrscrew 13 belng operated by manual or automatic control.

12. Alrscrew Faatherl Switches - The alrscrew feathering swltehes, mountedon top of the chan-
nel on Gthe port side ol the cockplit, have hinged covers to prevent accldental operation. For
further detalls of operation and eirecuit layout see the relevant instructlion manual, and the
gircraft electrical circult diegram, Fig. 7, Sect. 6.

FUEL 3YSTEM

l15. General - (See Flp. 12) - Two independent fuel systems are provided, one lor each englne,
with cross-suction lines for emergency use. BEach ayatem 1s equipped with an englne-driven fuel
pump whlch delivers fuel to the carburettorat the required pressure. Electricallydriven booster
fuel pumps are also incorporated, one In each aystem. These pumps may be used for starting and
may be operated continuously at altlitude 1If necessary, to maintaln proper pressure. A flapper
check valve by-pasaes the fuel around these pumps when they are lnoperatlive.

1l4. Fuel System - Tanks - Fuelis carrledin four selfl sealing rubber tanks mounted ln thecentre
main plane. Two main tanks of 77 Imp. gala. capacity each, are installed alt of the maln spar,
and two reserve tanks of 50 Imp. gals. capacity each, are installed forward of the main spar.
The normal [fuel load is £2 Imp. gals. 1n each main tank and 31 Imp. gals. in each reserve tank.
Both tanks are filledto capacity in the fuel overload condition. The tanka are fastened to the
structure with bolts and screws at the flttings for the [lller caps, sumps, and quantlty gauge
transmltters. Panelscon the undersideof the centre plane are removable [or access to the tanks.
{See Sect. lj, Chap. 2, Fig. 1). Manholes are locatedin the bottom of each tank, the one 1n the
reserve tank contalningthe sump. An auditional manholels located In the top of the reservetank,
accessible only when the tankis removed. Each tank 1s vented to the outside bottom skin of the
fuselage through tubes which connect to the [langes at approximately the highest points on the
outboard walls of the tanka.

15. Fuel System - Anti-Surge Tanks - In addition to the four supply tanks, a small anti-surge
tank 13 Installed between each main tank and the tank selector valve. Each anti-surge tank 1is
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separated from the main tankby the removable diagonal ribat Wing Station 17-22 1/2, and the two
are connected by 1 1/4" 0.D. tubes, one at the upper portion of the tank wall and two at the
lower portion, the letter having flapper valves at their inboard ends to prevent the return of
fuel to the main tanks. A manholeis provided in the outboard side of each antl-surge tank. An
anti-surge chamber in the reserve tank is formedby a chord-wise rubber bulkhead, inboard of the
center, with two holes over which flapper valvesa are attached.

16. Fuel System - Filler caps - The flller caps are mounted flush with the main plane surface
just fore and alftofl the maln spar on each side of the fuselage. The caps are installed in fit-
tings which are attached to the tanks and skinlin a manner similar to that used in inatelling the
fuel quantlty gauge transmltters.

17. Fuel System Sumps - (See Sect. l, Chap. 1, Figs. 2,3) - Sumps are located in the anti-surge
tanks and in the reserve tanka. The sump flange in the anti-surge tank 1s attached to a well
which is supported by the bottom sklnof the centre main plane. The sump contains the main tank
fuel outlet, lncluding a stralner and standplpe, and a drain cock. The strainer acreen 1s made
accesslble by removing a plugin the bettomof the stralner assembly. The sump ltself is reached
through an inspection plate In the bottom of the fuselage. The reserve tank sump consista of a
stalnless steel plate and a wvalve for draining the tank. The plate 1s attached to the lower
main plane sklnby Phillipa head steel screws, and sealedby a leak-proof rubber pad. This open-
ing also provlides a manhole for inspection of the reserve tank.

18. Fuel System - Quantity Gauges - The fuel quantity gauges are of the remote indicating elec-
trical type, Genera ectrlc transmitters belng installed in each tank. The indiecatoras are
locatedat the top of the lnstrument panel in the cockpit, one showing the fuel quantity in each
of the forward (reserve) tanks, the other indicatingthe amount of fuel in eachof the rear (maln)
tanks. The mounting flange on the forward tank transmitter is secured by bolta to the web of
the rib at Wing Sta. 19 1/2 and to a ring moulded into the rubber of the tank wall. The main
tank tranamitters are mounted wvertically in the antli-surge tanks. The mounting flange on each
¢l the latter units l1ls bolted to the top of a spool type fltting In the upper skin structure of
the centre plane, a ring in the tank wall belng attached to the bottom of the fitting.

19. Fuel E{Htﬁu - Tank Selector Valves, Enﬁina Primer, Booster Pumps - The tank selector valves,
access i 3rrﬁmuvingEEh skin panel benea e al't fusalaga (388 Sect. 5, Fig. 2), are cperated
individually by mechanical remote controla located on the port side of the cockplt. By use of
theae valvea, an englne may be fed from either the main or the reserve tank of its own system,
or from the tank iIn the opposite aystem which 1s feeding the other engine. The englne primer,
mounted on the centre control stand, draws fuel from one saide of the ayatem only, and may be
used to prime either engine through the use of the selector valve. Switches controlling the
electrically driven booster pumps are also mounted on the port side of the cockpit. The pumps
are accessalble by removing the skin panel beneath the aft fuselage.

20. Fuel System - Stralners (See Sect. 5, Fig. 2) = The fuel strainerin each system 1s a United
Alreralt Products, Ine. Type C-l4 unit, mounted belowthe selector cock betweenthe latter and the
electrlically driven fuel pump. The stralners are accesslble through removable panels in the
bottom of the fuselage.

2l. Fuel Syatem - Piping - The pliping circults (Flg. 12) of the two sections of the fuel system
are vIrEuaEIr TdentIcal. Pipea from the maln and reserve tanks lead toe the tank selector cock

from which the fuel passes through the strainerto a "Tee" fitting from whichit is drawn through
a by-pass pipe or through the electric fuel pump when the latter is operating, and from there
to the engine-driven pump and to the carburettor. The dual englne primer draws fuel through a
pipe from the straineron the starboard side. From the port stralner, a 3/8" 0.D. tube leads to
a Jettlson valve located on the forward port slideof the fuselage. The eross-suctlion lines lead
from the upper forward port of each tank selector cock to a "Tee" connection in the plpe in the
opposite aystem between the selector cock and the fuel strainer. The main tank vent 1llnes lead
[rom the outboard end of the tanks rearward to the arft side of the rear shear spar, and inboard
to the luselage, where they are directed downward to the bottom side of the fuselage. The re-
serve tank vent llnes run forward through the front shear spar inboard slong 1tz forward face
to the fuselage, whence they turn downward to the fuselage skin., Vapor return lines vent the
carburettors to the reserve tanka. All lines contalining fuel are marked with red encircling
bands 1/2 inch wide at each terminal and at other appropriate points.

OIL SYSTEM
c2. General - (3ee Fig. 13) - Each engine hasan independent oil system with provisions for par-

tlal clrculation and dilution of cold oil to ald in starting. Dual oll temperature regulators
(coolers with thermoatatic by-pass valves) are locatedin the lower part of each engine cowling.
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2%. 011 System - Tanks - The oll tanks are fastened to the {irewall and tha main apar by Dural
astraps backed wlth pads of composition rubber. The tanks areof welded aluminum alloy conatruc-
tion andare interchangeable, port and starboard. Each tankis composed principallyof two parts,
a8 vertical section which llies along the forward face of the f(irewall, and a horizontal section
which extends aft over the main apar. The capaclity of the tank 1s 10 Imp. gals. plus 1.2 Imp.
gals. [caming sapace. Normal load 183 7 Imp. gal. per tank, and in the overload condition, full
tanks (10 Imp. gals. each) are used. A levellng cock on the left-hand silde of each tank may be
opened to determine the normal load. The warm=-up hopper 18 a cylindrical shell which extends
through the vertical sectlon, to the sump which i3 located at the bottom of the tank. It ia
riveted to the tank sectlon at the front and rear, where the hopper and tank are tangent. The
(lller cap iz on the port side of the upper surface of the vertical tank section, recessed in a

well In the surface. An aluminum alloy tube ls providedas a guide for a dlp stick for measuring
01l quantity. The tank 1s vented at the [front and rear to the crankcase of the engline.

2ly. 011 System - Coolers - The oill coolera, two for each engine, are United Alrcraft Products
units, " In diameter, with tharmostatic by-pass control wvalves, and are Installed in a duct
In the lower cowling. The passage of alr through the coresis regualtedby electrically actuated
exit flaps whichare controlled from the cockpltby a toggle switch. An oll cooler flap posltion
indicator of the aelayn type 18 Installed on the instrument panel. The operating mechanism in-
corporatesa gear box, electric motor, selayn tranamitter, andtwo micro limlt switcheswhich stop
the mctor automatically as the flap reaches elther end of its travel. The flap i3 fastenad to
the operating mechanlsm by bolts whlch are reached through cover plates on the inalde of the
lap. The operating mechanism is attached by acrews to two webs between the coolers.

245. 011 Syatem - Partial Clreculation - The oll return line no:szle 1s located in the centre of

tha top o the forward tank sectlon, 3o that the o0il returning from the engine 1s discharged

directly into the hopper. Thus a warm oil supplyls avallable withina short time after starting
the engine.

26. 011 System - Dilution - An oll dilution system, to assist in clrculating cold oll, is pro-
vided Tor each englne. The aystem consists of a llne from the fuel pressure pauge tubes to the
"¥" drain cock in the oll inlet line. The flow of fuel to the oll linels controlled by a valve,
operated by a sclenold which in turn 1a controlled by a swlitch on the centre control panel in
the cockpit. For the electrical clrcult, see Flg. 12 In Section 6.

27. 011 System - Pipe Lines - The o1l plping Is shown in Figure 13. The oll leaves the tank
through a sump and ows to the pump through a line containing a "Y" drain cock, the oll temp-
erature thermometer well, and the oll dilution line connection. After circulation through the
engine, the oll leaves via two lines which lead to the oll temperature regulators, from which
it is conducted back to the tank, wherelt empties into the hopper. The oll pressure gauge line
is connectedat the oil pump and runs from there through fairleads along the forward face of the

forward apar, to the instrument in the cockplt. The temperature line is routed in a similar
manner. All oil 1lines are marked with yellow banda 1/2 inch wilde.

COOLING SYSTEM

28, General - An Independent cooling system 1s provided for each englne. (See Fig. 1lL.) Each
aystem has a capacityof approximately 17 Imperial gallons and Ethylene Glycol, Spec. D.T.D. 3Ll
13 used for coolant. The header tank contains vent and overflow connection, a sniffle valve,
and the flller cap. The overflow line runa from the top of the tank to an opening in the skin
on the Inboard side of the cowling. The aniffle valve provides a balance between internal and
external pressure, relleving when the pressure difference exceeds 2 pounds. A tube connects
the tank to the maln clrculation system Jusat alft of the coolant pump, whlch 13 located at the
bottom of the accesaory section of the engine. The pump circulates the coolant in the Jackets
of the two banks of cylinders whence it leaves via the connections at the forward end of each
bank and ls carrled through tubes, which pass between the webs and outer skin of the boom, to
the radiators which are located, one on each sldeofl each alft boom, between Stationa 282 3/l and
295 (aee Fig. 11). From the radiators, the liquid 1s piped to a "Y" from which a single line
runs forward to the pump. The outlet lines are vented from thelr high pointsto the header tank,
and the return line contains two drain plugs at the low polnts and a cock for bleeding the high
point. The well for the coolant thermometer 18 contalned In one of the cutlet lines. An slr
scoop In front of each radiator directs alr to the core, and the flow of air 1s regulated by
exit flaps which are hydraullcally actuated. The four-way control valves, one for each palr of
radlators, are located in the fuselage wheel well at Station 100 gnd are connected by push-pull
remote controls to the knoba on the port cockplt s1ll (see Sect. li, Chap. 2, Flg. 9; and Sect.
11, Fig. 10). The radlators are clampedln Neoprene lined eradles which are supported by [rames

attached to the boom structure wlth Lord bushings. The linesin the system are marked with 1 1/2
inch white-black-white bands.

29. Accessory Cooling Tubes - A speclal spark plug cooling tube replaceas the tube supplied with
the englne. extenslon [rom the alft end of the starboard tube carrles coolling airto the mag-
neto, and on the port slde an extenaion carrles alr inte the tachometer generator drive on the
engina. Another speclal tube recelves alr from the oil cooler intake ducts and saxhausts on the
alrscrew relay box, engline junction Yox and rear accessory compartment.
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SECTION 9
HYDRAULIC SYSTEM

1. OQOperation of System - The hydraulic system provides a method of transmitting power in the
form of hydraullc pressure, supplied by the engine driven pump, or the hand pump. Pressure 1is
directed to the following mechanlams as deaired, by operation of the control levers and valves,
See Flg. 1.

a. Alighting Gear Jacks

b. Flap Motor

¢. Cannon Charger

d. Cannon Firing Equipment

e. Cannon Case Ejection Door
I'. Coolant Radiator Exit Flaps

2. Power Supply - (Pump to Control Valves) 3See Flg. 2. Fluld 18 drawn from the reservolir by
the englne ven pump, mounted on the starboard englne and forced through the pump check valve
and the fllterto the maln pressure reguletor. The pressure range ils controlledby the regulator,
whichls set to operate between 1150 and 13550 p.s.l. When the aystem presaure reaches the upper
limit, the regulator by-passes the pump pressure to the reservolr with no locad on the pump, until
the syastem pressure dropa to the lower limit, when the cycle 13 repeated. Should the regulator
fall to functlon, rellef valves 1ln the undercarrlage and flap selector valves, set to open at
1500 p.sa.i. will protect the system from excesslve preasure. From the regulator, pressure 18
delivered through a distributing line to the accumulator, and to the alighting gear control
valve, Tlap control valve, system pressure gauge, coolant radiatorexit flap control valve, can-
non charger contreol valve, cannon flring sclenold valve and the cannoncase ejection door control
valve. The hand pump pressure line 1a cornected to the presaure diatribution line in normal

operation. When the emergency linesare used to extend the alighting gear the hand pump is sup-
plied with fluld from the emergency reservelr and delivera pressure into the emergency lines

through a check valve.

2. Alighting Gear - Fig. 3

a. Retracting Operation - Selection of the desired operation of the alighting gear 1s made
through a control valve having two positions "UP" and "DOWN"™ thus pressure 1s maintained on one
slde of the actuatling plstons at all times. When the control lever 1s placed in the "UP" posi-
tion, pressure is directed Into the "UP" line and the "DOWN" line becomes a return line. Fluid
passes through the "UP" line to the down locks at the gear jacks, and to the door stop valve
which 1s c¢losed except when the gear 13 ffully retracted. As luld entera the down lock, the
pressure lifta the pin from 1ts groove in the platon head before entering the cylinder and mov-
ing the piston. When the gear has traveled to within 1/1," of 1ta fully retracted position, a
thumb point on the oleo-leg engages the pressure rod on the door stop valve, cpening the valve
and allowlng pressure to reach the deoor Jack. Immediately after the door Jacks operate, pressure
builds up sufficiently to overcome the 750 pound rellief valve in the line and operate the noss
door locking jack. The gear 1s held up by hydraulic pressure, allowing 3/16" clearance between
the up-lock plunger and the inalde dlameterof the axle, as long as tha contrecl laver 1s laft in
the "UP" position.

b. Extenalon - When the control leveris placed in the "DOWN" position, presaureis directed
into the "DOWH" Iine and "UP" line becomes the return line, Pluld passes through the down line
to the up-locks, nose door lockling jack and the door Jacks. The nose door locking Jack operates
immediately due to ita low operating pressure, followed by the door jJjacks, which require leas
pressure than the up-locka., After the door Jacks operate, pressure increases in the up-locks
sufflclently to wlithdraw the plunger [rom the landing wheel axle and to pass lnto the gear Jacks,
thus extending the gear. When the emergency extenalon system 12 used pressure travels through
separate lines from the hand pump to the gear Jacks through the up=locks.

q. Main Plane Flaps - See Fig. l} = The flap control leverhas three positions, "UP", "DOWN" and
"CLOSED™, The U and "DOWN" poaltiona control the directionof flap movement whille the "CLOSED"
posltion enables the pllot to stop the motion and lock the flaps hydraulically, in any desired
intermediate posltion. Fluld fromthe four-way valve [lowa to the hydraulic motor througha dual,
machanically operated cut-off walve, which automatically cuts off the pressure to the motor at

elther extremity of flap travel. Fluld 1sa returned from the motor to the hydraulic reservolr.
The drain llne at the motor returns any leakage paat the bearing, to the reservolr.

5« Armament Unlts - Hydraullc pressurels used for charging and firing the cannon and for oper-
ating the cannon case ejection door. A schematic dlagram of the plumbing 1s shown on Fig. 1.
Refer alsc to Sectlon 1ll, Armament.
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6. Coolant Radiator Exit Flaps - Fig. 1. The radiastor flaps are actuated by hydraulic jacks
in each boom conftrolled by a manually operated four-way valve,

HYDRAULIC EQUIPMENT - POWER SUPPLY

T. General - Illustrations and instructions for maintenance of hydraulic egquipment are contained
in Sectlon lj, Chapter 2 of this manual. Followingis a brief descriptionof the hydraulic unita:

&, System Reservolr - An alumlnum alloy reservolrof approximately 1 fh.Imp. gals. capaclity 13
mounted In straps on the rear face of the bulkhead at Station 192 lfa in the upper aft portion
of the fuselage. The flller neck, at the topof the reserveir, 1s screened by a removable finger
stralner held in place by the cap. A plug assembly in the bottom of the reservolr, to which the
drain line and flap motor dralin line attach, carries a screen that stralns the fluld gs it cir-
culates through the system. Plpe lines connected to the reservolr are as follows: - Top - vent
lines, Port side - outletto pump, Starboard side - System return line, Bottom rear - Hand pump,

Bottom centre - Flap motor drain and reservolr drain ocutlet.

9. Engine Driven Pump - A NO. 466 Fesco pump 1s mountedon the accessory drive on the starboard
englne. ump capaclty ls approximately Imp. gals. per minute. Refler to the vendors manual
for detalled service Informatlion.

10. Pump Check Valve - A check valve 1a inastalled in the pump pressure line, between the angine
pump and the Cuno Illter.

11. Pump Pressure Gauge - A U.S. Gage Co., Type AW-1 7/8-3-A, pressure gauge 1s connected into
the pump pressure llne between the pump check valve and the Cuno filter.

12. Fllter - A Cune 11171 filter 13 inatalled Iin the pump pressure line between the pump check
valve and the pressure regulator, to remove grit and foreign matter from the hydraulic fluid.

The {ilter employs the prlnciple of edge flltration plus positive mechanl:al cleaning.

1%. Pressure Test Connectlon - A fitting for connectling an ocutslde sourceofl pressure for ground
testIng Is Inastalled In the line between the filter and the pressure regulator.

1. Suction Test Connection - A suctlon test [1tting 13 Iinstalled in the suctlion line near the
lower alt portion ol the lusslage.

15. Suction Check Valve - A check valve ls installed in the pump supply line near the suction
teat connectlon.

16. Pressure Regulator = A Vickers No. AAlLSO0l hydraulle unloading valve 18 1installed in the
fuselage, altol the nose wheel well. It connects the pump pressure line to the system pressure
and return lines. The regulator is set to maintaln a pressure range of 1150 to 1350 p.s.i. in
the aystem.

17. Accumulator = The Vickers No. AAlLOOO sccumulator, mounted aft of the pressure regulator 1is
a spherical shaped chamber divided by a diaphragm. The upper chamber 18 connected to the hy-
draullec system. The lower chamber, provided wlthan alr valvels initially chargedw!ith compressed
alr to 500 p.s.i. Thias hydro-pneumatic accumulator will provide hydraulic aystem pressure by
means of compressed air when the pump 18 stoppedor unloaded, and will supply auxlillary oll vol-
ume during lntermittent peak demands.

16. System Pressure Gauge - A U.S5. Gage Co., Type A.W. 1 7/8-3A pressure gauge 1s connected 1into
the pressure lline on the system slde of the regulator.

19, Emergency Extenslon Reservolr - The emergency reservolr located behlnd the pllot's seat ls
of welded aluminum alloy construction. The cepacityis l.%4% Imp, gallona. From the top connec-
ticon, & vent line la carriled tc the outsldeof the [uselage skin and from the bottom, a line ex-
tanda to the hand pump.

20. Hand Pump - (See Fig. 8) The hydraullec hand pump is mounted on a bracket on the cockpit

floor starboard of the seat. The integral four-way valve is connected into the maln aystem and
the emergency extenslon system, normally belng safetled in the former positlon.

2l. Hand Pump Check Valves - A Parker No. 9-1839-8& check valve is installed in each outlet port
of the hand pump.

22. Emergency Relief Valve - A Parker No. 9-1830-6-2 relief valve set to open at 1000 p.s.i. is
1nstEIIE%_TﬁEfEE_EEEFEEﬁEf'extenainn line for protection against expansion of the fluld in the
emergency line due to temperature rise or in case the retractlon by-pass valve ls closed, and a
normal retraction sttempted. The rellef wvalve by-passesthe fluld Into the emergency reservolr.
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2%. Retraction By-Pass Valve - A Parker No. & ANVDD-D-2339-3 needle valve 13 installed in the
rlanr_r_f_E_"}_ﬂ'ln ront o e hand pump. THIS VALVE IS TQ BE CLOSED ONLY DURING OPERATION OF THE EMER-
GENCY EXTENSION SYSTEM. The function of thia valve 1s to by-pasa any presaure iln the emergency
1ine (which might be caused by leakageat the shuttle valves on the gear Jack) into the main res-

ervolir.
HYDRAULIC EQUIPMENT - ALIGHTING GEAR

2ly. Control Valve - An Alreraft Accessories Corp. valve, No. 62046, 18 mounted aflt of the nose
gear well on the port fuselage web. The control shaft extends above the cockpit floor and 1a
connected by cable to the operating lever In the side contreol stand.

25. Return Line Check Valve - A Parker No, [75-HT-10D check valve 1s installed In the return
line Trom the control valve to the hydraulle reserveolr,

26. Shut-0ff Valve - A Parker No. 201-16G-8D valve 1s installed in the alighting gear "up" line
just Torward ol the firewall in each engine nacelle.

27. Restriction Valve - A Parker No. 5-TL40-9 restrictor ia inatalled between the shut-off valve
and The maln gear actuating cylinders. The needle must be opened approximately 5/8 of a turn
from the closed position.

28. Maln Cear Jack - Alreraft Preclsion Froducta, No. 51227. This jack consists of an alumlinum
alloy cyllnder with a steel piston. The cylinder 1a mttached to the engine mount support bay
and the piston rod 1s plnned between the drag links. The down lock and shuttle valve are part

of the agsembly.

29. Nose Gear Jack - Alrcraft Precislon Products, No. 51229. This Jack 1s similar to the maln
gear Jack In conatructlion and 12 mounted in the fuselage nose section between the web and the
outer skin. The eylinder is attached to the web and the piston 1s attached to the torque laver.

30, Down Locks - The down locksare bullt integral withthe Jack cylinder end caps (Alrcraft Pre-
eision Products No. &12?1.} As fluid enters the cylinder port through thé "UP" lines, the pres-
sure raiseas filler, "H" (Fig. 26, Sect, L, Chap. 2) 1liftingthe spring loaded pin fromthe recess
in the piston head, After the pin retracts from the pilston head, a ridge on the pln opens the
valve "N" allowing fluld to enter the cylinder.

l. Shuttle Valve = The shuttle valvesare bullt intaﬁrallr with the gear jack (See Plg. 26, Sect,
E, Chap. 2). The "DOWN" line 1s connectedto port "A", the emergency extension lineis connected
to port "B". The spring "HH"™ holds the platon "DD" esgainat the seat cloaing the emergency ex-
tension port. When the landing gear control wvalve 1s put in the "DOWN" positlon and [luld 1s
pumped through the emergency lines, the pressure forces the piston "DD" agalnst the seat at port
"A" thus closing the maln system line and allowing presaure from the emergency system to enter
the Jack and extend the gear.

32, Up-Locks - Refer to Figures 27 and 28, Section l, Chapter 2.

a. Operation - The function of the up-locks 1s to delay the extensionof the alighting gear
until the doors have opened and to hold the gear retractedin case of lossof hydraulle pressure.
The up-lock contalns two chambers, "A", 1s used durlng normal operation, "B" ia usedfor emergen-
ey operation. In normal axtenslon of the gear, fluld entsrs chamber "A" at port "A" extending
stem "K" and withdrawing pln "P" fromthe landing wheel axle. After pin "P" has moved 7/16" nut
"M" sngages and opens valve "L" allowlng pressure to pasa through port "C" to the gear jack.
In retracting the gear, the rlow through chamber "A" 1s reversed.

b. Main Gear Up Locks - Bendix No. 10569. The up-lock 15 mounted on a removable plate on
the inboard slde on the Inboard wheel well web. The locking pin "P" extends through a hole In
the web and engages the landing wheel axle.

c. Nose Gear Up Lock - Bendix No. 10tlly. The up-loek 1s mounted on the outboard alde of
the port wheel well web. The locking pinextenda through s holein the web and engages the land-
ing wheel axle.

33, Main Gear Door Jack - Bendlx No. 10455 - The door jack 13 mounted onthe bulkhead at the aft
end of each maln wheel well. The piston rod is attached to the cars which operate the doors.

3. Shut-0ff Valve - A Parker No. 6-AN-V-DD-D angle needle valve ls installed in the "opening"
line near each door Jjack. When the valve 1s c¢losed the doors will remaln open while the gear
i{s retracted. The valves must oe safetled "open" at all times except when it 1s desired to in-

gspect the retraction of the gear.
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5. Nosa Door Jack - Vard Mechanlcal Laboratcory No. F-250500. The nose deor Jack 1s mounted at
the alt end ol the wheel well, the plston rod is attached to the door.

326. Door Et§¥ Valves - (Fig. 31, Sect. lj, Chap. 2) BendixNo. 10L47lL. These valvesare installed

in the or "UP" line to each door jack and are open only whenthe undercarriage 13 fully
retracted. Thelr functionls to prevent the doors from closing before the gearls fully retracted.
The ball "K" 13 unseated by plunger pin "C" when buffer "A" 1s engaged by a thumb polnt on the
oleoc-lag.

%7+« Door Hnlding Valves - Parker No. 9-1839-6-3 relief valvesare installedin esach undercarriage
door down line to ho the doora open agalnat the alr loadin flight untll the gear 1s fully re-
trancted. The valves are set to open at 250 p.s.l.

28. Door Check Valves - Parker No, 11-1339-17-6-Z2check valvesare installed in each undercarrlage
door down LIne To by-pass fluld around the door holding valves durling extension of the gear.

9. Nose Door Lockl Jack - Bendix No. L401319. This jJjackis used to operate the latching mech-
aniam to secure tha Iront end of the nose door.

140. Nose Door Lock Holdl Valve - A Parker No. 9-1839-6-l relief valve adjusted to open at 750
p.a.1l. 1a Installed In EEE TOP" line to prevent the locking Jack from operating until the door
has closed.

L1, Mose Door Loeck Cheek Valve - A Parker No. 11-1339-17-6-2 check valve 1s connected Into the
line wlth the hNololng valve to by-pass the fluld around the holding valve during extension of the
alighting gear.

HYDRAULIC EQUIPMENT - MAIN PLANE FLAPS

L2. Control Valve - An Alrcraft Accessorlies Corp. valve No. 62047 1s mounted aftof the nose gear
well on the starboard fuselage web. The control shaft extends sbove the cockplt floor and 1s
connected by cable to the operating lever on the starboard side of the cockpit.

i35. Pressure Cut-0ff Valve - Dwg. Ko. 225421, The pressure cut-off valve, located on the rear
face of bulkhead 206 3/2 In the upper rear portlon of the fuselage, automatically cuts off hy-
draulic pressure to the flap motor as the Claps reach elther extremity of thelr travel.

ly. Flap Operating Motor - A Vickers No. AA15000A hydraullc motor, installed on the rear face
of the rear spar under the pressure cut-off valve actuates the flaps through a gear box and

secrew maechanism,

HYDRAULIC EQUIPMENT - ARMAMENT UNITS

45. Shut-0rf Valve - A Parker No. 201-1GG-8D valve is installed in the pressure line te the
armament unlts.

46. Solenoid firing Control Valve - Bendix No. 7T359% - A solenold operated hydraulic valve 1s
used, when the cannon 18 Installed, to control the hydraulle trigger motor.

L47. Trigger Motor - Bendix No. 78894 - The trigger motor mounted on the cannon, moves the sear
lever from 1ts breech block locking position while the solenoid valve 1s opened.

L&. Yannon Charger Control Valve - Bendix T76861. The cannon charger control valve 1s mounted
on the EEEPEEarg alde of The cockplt when the cannon 1s 1installed, for operating the hydraulic

cannon charger,

49. Cannon Charger - The cannon charger conslsts of a spring loaded hydraulically operated cyl-
inder mounted on e cannon and controlled from the cockpit.

50. Cannon Case Ejection Door Control Valve - Alreraft PreclalionProducts Neo. l0OZ8 - Thlavalve,
mounted on the centre control astand 1n Iront of the pllot 1s used to open and close the cannon
case ajection door.

51. Cannon Case Ejection Door Jack - Bendix No. 10501 - Thils jJack, mounted in the starboard alde

of the [uselage nose sectlon, between the web and the outer skin, and controlled from the cock-
plt, actuates the cannon caese e jectlon door.

HYDRAULIC EQUIFMENT - COOLANT RADIATOR FLAFS

52. Control Valve - Adel No. B-92 01, Model LV5D-2- The radiator flap four-way valvesare mounted
cutboard of the port web in the nose wheel well at 3ta. 100. The valves are actuated from the
cockpit by means of a Slmmonds-Corsey remote control mounted on the port cockplt sill (See Fig.
29, 8ect. L, Chap. 2).

53. Radiator Flap Actuati Jack - Alrcraft PFrecision Products No. L0787. This jack 1s mounted
horizontally in each boom aft ol Station 205. The piston shaftis connected to roda that attach
to the flaps. (Ses Fig. 40, Sect. li, Chap. 2).
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SECTION 11
EQUIPMENT
ARMAMENT

l. General - Provisions are made for lunstallation of five Colt MGS53 .50 callbre ixed machine
guns 1n the fuselage nose section. Four of the guns are grouped symetriecally ubove the centre

gun (See Flgs. 1-7)s A Hark II 20 mm Hlspano alrcraft cannon may be mounted in place of the
cantra machine gun.

2. The armament compartment is located in the nose sectlon of the luselage above the nose gear
well, and extends aft to Statlon 95. Lifting the armament hood glives access to the compartment
f'or servicing. The armament hood 1s secured In the closed posltioc.. by 'Dzus' fasteners and
aﬁppﬁrtad in the ralsed position by stay rods, which when not In use swing iInward and cllp on
the hood.

%« Gun Ei§hta ~ Two flxed gun slghtsare provided, the ringand bead type, and the optical type.
The ring t i3 mounted on A swivel type bracket on the windshield frame at Station 126. The
bead is mnuntad forward of the windshieldat S3tatlon 97 jfE The mean line of slght through the
ring and bead sight 1s at waterline 34.2, three inches to port of the fuseluage centreline. The
optical sight (type 3t-1lA) 18 mounted In the windshield, so that the mean llne of sight through
the reflector 1s at waterline 34.£ on the centrellne of the fuselage. A 2un screen for the re-
[lector 13 carried in a case mounted on the leflft s5ide of the pilot's seat. A rheostat, located
on the swlitch box below the lnatrument panel, provides contrel of the brillliance of the gun

ly. Bullet-Proof Ulasa - Drawing No. 247256 - Protection is provided for the pilet by a rectan-
gular pleceol I 1/2 Inch bullet-proof gleas whichils mounted just aft the windshlield. The lower
end reats in a bracket which 1s carrledby the two forward members of the windshlield frame. The
upper end is supportedby two screws whlch asten to brackets on the upper windshleld frame. The

glass 13 quickly removable by taking out the two screws and lifting ovut the glass, while the
lower supporting bracket may be removed by unscrewlng the two wing bdlts which secure 1t.

5. Armor Plate - Drawing No. 2,639 - Sections of 3/8 inch bullet-proofl steel plates are In-
stalled on the front and rear of the armament bulkhead at Statlon %95, lnalde the upper contour
of the fuselage between Station 95 and 106 just ahead of the windshield, on the back and bottom
of the pllot's seat and on the front of the overturn s ructure from the top of the headrest to
Just above the maln beam. A yellow clrele, 2 1lnches In ulameter 1ls palnted on the visible side
of the armor plate after installation. The word 'face' ls stenciled on the lmpact side of the

plates which are face hardened and not homogeneous.

6, Fixed Gun Mounts = The guns are supported at thelr forward attachment polnts by a trunnion
assembly and at the rear by an adjustable mounting post. The mounts embody locking collars for
quick removal and installatlion of the guns. When the guns are removed for repalr or replace-
ment, the detachable parts of the trunnlon and rear mountlng post should be removed from the
gun and relnstalled on the mounts.

7. Cannon and Centre Machine Gun Mountings - A Mark II, 20 mm alrcraft cannon or a .50 cal.
MG5% Colt machine gun may be used 1n the centre gun position. A trunnion 1s provided for the
cannon at Station 63 23/32 and a forward mounting post bracket at approximately Statlon 30,
For the machlne gun 1installation the cannon trunnlon bracket 1s replaced by the machine gun
bricket at Station 72 1/8, and & rear gun post ls provided at Station BE 3/8.

. Gun Level Lugas - Leveling lugs are installed on the starbcard side of the armament, compart-
ment, one [1lxed E ug at Etatiﬂn 6% and one adjustable lug at Statlon 45. (See Sectlion L, Chap-
ter 1.)

9. Selective Gun Charger - Figure 5. A Universal selective gun charger control mounted in
front ol the plleot, and connected by cablea to the [our outer machine gun chargers (Interstate
Alreraft and Engineering Type 611), mounted on the rear of the guns, 1s provided for charging
or clearing any of the outer four machlne gunas. To operate proceed as follows:

(a) Turn the knob to indicate the desired gun.

(b) With the lever pull the head back to its stop where the flybolt will engage ita
lateh.

{c) Return the lever to its original forward posltion.

(d) Strike the knob with the heel of the hand to release the flybolt latch.
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(e) Repeat for each gun to be charged.

NOTE: Use thls same procedure to clear a jammed gun or misfire.

10, Centre Machine CGun Charger - An Interstate Alrcraft and Englneering Corp. type 611-L gun
charger 1s mounted at the rear of the gun and 1s connected by 7 x 7 steel cable to the type 671
charging contreol mounted on the base below the Llnstrument panel. To operate pull the handle
back to its atop, then return to its original position, this holds the bolt retracted until the

button on the control handle 13 depressed, releasing it.

11. Cannon Charger = The cannon charger conslsts of a spring loaded hydraullc cyllinder mounted
on the aft portlon of the cannon and operated by & control valve on the centre control stand.
Charging 12 accomplished by depressing the control handle through its 3/8" stroke. The handle
will remain in thts position until the breech block 1s fully retracted. When the breech block
strikes the buffer apring, the handle will return to its original position and the valve will
automatlically close, allowing the hydraullc charger cylinder platonto return. The breech block,
however is held In the retracted position, until the plston return stroke has nearly axhausted
the hydraulic fluid in the charger cylinder, so that when released 1t wlll move forward under
the full forceof the driving spring, unimpeded by the charger. A safety feature 1a incorporated
in the charging system whereby 1t 1s impossible to [fire the gun, should the [iring switch be
inadvertently closed. To hold the gun safe, the control handle 1s turned counter-clockwise to
the safety position and then depressed. The valve will automatlcally close in the manner prevs=
iously described, but the hydraulic rluid will remain trapped In the line, holding the breech
block retracted. Thus the gun willbe safe until the control handle i3 rotated clockwlse to the

firlng position.

12. Ammunition Boxea - Four .50 Calibre boxesof 500 rounds capacity each carriedin the armament
compartment leed the four outer machine guns. The boxes slide In gulde tracks and are locked
in place by engeging and turning the handle pins in slotted openings at the outer ends of the
tracks. A .50 callbre boxof 300 rounds capacity is mountedin the centre of the compartment and
feeds the centre machine gun. Whenthe cannonis inatalled in the centre gun poaition, the centre
.50 calibre box 13 removed and a Hispano 20 mm. magazine of 60U rounds capaclty, 1s mounted on
the cannon. On later modelsa 150 round boxand Chatellerault feed replace the 60 round magazine.

13. Ammunition Chutes - The feed chutea are plnned te the box covera, and are attached to the
guna by qulck release fittings. A vertical adjustmentof the pins in the box covers 1s provided
for movement required in gun leveling.

14. Link Ejection Chutes = Thelink ejection chutes, of spotwelded stainless steel constructlon,
are astened to the Inboard slde of each gun by quick release fittinga, and discharge into the

case ejectlion chutes.

15. Case Ejection Chutes - The case ejectlion chutes alsoof spotwelded stalnless steel construc-
tion are Tastened to Gthe fuselsge structure under each gun by planoc hinges and gquick removable
pina, and discharge through removable panels in the lower portlon of the fuselage skin.

16. Egactad Cannon Case Compartment - A neoprene lined compartmenton the starboard aldeof [use-
lage between Statlons 'FEand 27 1/2, recelves the elected casea. A hydraulically actuated door,
controlled by a push pull button on the centre control stand, permits dumping of the contents
in rlight,

17. Piring Controls - The outer four machine gunsare controlled by type G-4 soclenold assemblies
on each gun, operated by a button on the forward side of the control wheel through selector
awl tches mounted on a box on the control column yoke. The extreme atarboard lever operates the
gurnn master switch, which must be placed forward on "GUN" to render the remaining switches effec=-
tive, A bar plvoted at each end of the switch box, will return all of the levers to the "OFP"
poaition. The cantre machine gun 1s fired by the cannon button in the same manner as the outer
machine gunas. The cannon firing equipment conaslata of a solencld valve and a hydraullc f{iring
unit (trigger motor). The soclenold energizedby the cannon firing butten on the aft slde of the
control wheel through the selector switchon the yoke of the control column, opena the valve al-
lowing hydraulic preassurs to dlsplace the plston In the trigger motor thereby wlthdrawlng the
sear. By releasing the firing switch the solenoid valve 1s closed to the pressure line and 1s
opened to the return line, thus releasing the sear.

18. Gun Blinkers - A blinker light for each gunis mounted on the instrument panel. An electric
contactor (Interatate Afireraft and Engineering Corp.), mounted on the aft end of each machine
Eun, closes the clrcult to the respective bllnker llight each time a shot 1a fired. No contactor
is provided for the cannon, the center blinker llght belng used only when the alternate machlne
gun is insatalled. (8ee Sect. 6, Fig. 7 for Wiring Diagram.)

19. Gun Camera - On later models provislions are made in the fuselage nose Ior installatlion of a
FairchIld Type W-7 Gun Camera. The cemera maybe levelled using the gun levelllng lugs. Access
to the camera 1s obtained through a hinged door in the fuselage nose. The dror is locked by

means of a single Dzus fastcner. When the camera 1s not In use a cover for the opening in the
door 1ls attached by four screws,
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INSTRUMENTS
20, Instrument Panel - Fig. 9 - A central malin instrument panel finished in dull black lacquer,
1a located aft of the armament compartment at Station 106. Access to the back of the panel 1s

made through a removable skln panel just forward of the cockplt canopy. The Inatruments pro-
vided are as follows:

1 Fuel Gage - front tanks. G. E. Model BDJ-12-LXA - (Lockheed 624070).
1 Fuel Gage rear tanks. G. E. Model 8DJ-12-LXB - (Lockheed 624072).

2 Coolant temperature gages ( 1 left engine and 1 right engine) Weston Model &O&
Type 189-A (Lockheed 622063).

2 Coolant temperaturs warning lights.

1l Undercarriage warning light.

1 Alrspeed Indicator, Kollsman Type £57-K-0126 (Lockheed £20027).
1 Gyro horizon, Sperry Type 643720 (Lockheed 6£20126).

1 Clock, Jaeger Type 3650-X (Lockheed 620127).

2 Manifold pressure gagesa, Type 1919-1B (Lockheed £22061).

1 Altimeter, Kollsman Type 6LZK-05 (Lockheed 6£20120).

1 Rate-of-Climb Indicator, Floneer Type 1635-1B (Lockheed 620117).

2 Tachometer Indicators, Weston Medel 545-R Type TOE (Lockheed 6£622066-2).

2 Carburetor Alr Thermometers, Weston Model 606 Type 128-A (Lockheed 6£22065).
1 Directional Gyro, Sperry Type 643715 (Lockheed 620002).

1 Turn and Bank Indicator, Pioneer Type 1700-1A (Lockheed &£20059).

1 Undercarriage and Flaep poslition indlicator. G. E. Type 8DJ4-PXR (Lockheed £29057).
1 Free Alr Thermometer, Weaton Model 606 Type 190-A (Lockheed 62605T7).

1 Suction Gage, U. S. Gage Co. Bourdon Type (Lockheed 626040).

1 011 Cooler Flap Position Indlestor, G. E. Model 8DJ-12PXB (Lockheed 629059).

2 Engine Gages-(0il Temperature - 011 Pressure & Fuel Pressure) U.S. Gage Co. (Type
AW-2 3/1-19-J) (Lockheed 622068).

1l Gun Blinker Lamp Assembly
1 Hydraulic Pump Pressure Gage, U. 8. Gage Co. Type A.W. 1 7/8-3=A (Lockheed 626003).

626 \ 1 Hydraulic System 011 Pressure Gage, U. 8. Gage Co. Type A.W. 1 T/8-3-A (Lockheed
2000%) .

1 Vacuum Selector Valve
1l Type 1Bl18&-3 Ploneer Compass

2l. Instrument Glare Shield - To prevent reflection in the windshleld of the instruments on the
panel, & shield ol army duck is 1installed above the panel. A stalnless steel support strip at
the rear of the shleld is attachedat Station 125 to bracketaon each aide of the cockplt. Eight
longltudinal ribs are lnserted in pockets in the shleld for stiffening and an additlional pocket
iz provided in the upper centre to allow clearance for the gunaight. Snap fasteners hold the
shield in place.

22. Pressure Head - The electrically heated pressure head (Kollsman Type 372C-02) 1s mounted on
a mast extending belowthe fuselage, at Statlion 38 15/16on the fuselagecentreline. The pressure
line 1a connected to the alrspeed indicator. The statiec line i3 connected to the alrspeed indl-
cator, rate of climb Indlcator and the altlmeter. The swlitch contreolling the heating eleament
13 located on top of the maln electrical switeh box.
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2%. Vacuum System - Flg. 13. Two engine driven pumps type 37-B6 supply the suction required
to drive the gyroscople instrumenta. The air exhaust line from each pump 15 connected to an oll
separator which returns any oll leakage to the engine crankcase and exhausts the air through a
tube openling into the oll temperature regulator exit duect. A suction rellef valve i3 attached
by a nlpple to the inlet port of each pump and from there the lines are carried inboard to the
fuselage along the forward face of the front shear spar. Between luselage Stations 135 and 145
Eflﬁ. on the outboard slde of the starboard wheel well web, the lines are connected to a vacuum
selector valve on the instrument panel, which permits the use of sither one or both pumps. The
contrel handle for this valve 1s on the cockplt floor to the right of the pllot's seat. The
valve 1a accesaible by removing the web panel. A Weatherhead combinatlion check and backfire re-
lief valve 1s installed In each pump line close to the selector valve. The line from the valvea
to the Instruments dividesat a reducing tee behind the lnstrument panel; the small line connec-
ting to the bank and turn indicator through the throttle valve and the large line connecting to
the flight and the bank and turn indicators. The suction gage 13 connected to the flight indi-
cator.

2. Alr Temperature Indicator - This instrument. mountedon the {natrumsnt panel shows the temp-
erature ol the alr at the bulb. Alr from the slip-stream passes over the bulb through a amall
scoopin the lower fuselage akin aftor the wheel well. (See Sect. 6, Fig. 9 for Electrical Cir-
cult

MISCELLANEOUS

25. Heatl S8yatem - Two heatling systems are provided, one for windshleld and cockplit heating,
another for eating the armament compartment. The windshleld and cockpit heater 1a aupplied
with hot alr from Intensifler tubes attached to the exhaust manifolds on the starboard engine,
and carrled to the cockplt by tubing through the main spar. A two way valve on the starboard
slde of the cockpltat station 145 directs the desired proportion of hot alr into the windshield
and cockpit heater tube, by-pasaing any surplus througha tube open to the alrastream at the bot-
tomol the fuselage. The armament compartment heater receiveshot air from the intensifier tubes
on the port englne exhaust manifolda. Tublng through the maln spar carrles the hot alr to a
two-way valve at the portside of the cockplt, at station 149, controlled by a lever at station
139 5/& which operates a door In the valve to divert any desired portion of the supply to the
armament compartment by-passing the surplus to the outslde alr at the bottom of the fuselags.

26. Ventilating - A cold air inlet i1s locatad on the port alde of the cockpit aft of the engine
control stand. Alr is taken in through a small duct on the flllet between the fuselage and the
wing leading edge on the port side of the aeroplane. The rate of flow ls regulated by turning
the head of the ventilator. An adjustable exhaust vent is provided on the port side of the rear
cockplit bulkhead.

27. Flares - International Flare Signal Type A-4 flarea are installed one in each boom at Sta-
tion 265, A cable release mechanlsm controlled from the cockplt relsasea the flares through
spring loaded clam shell type doors in the boom directly beneath each flare. Removable panels
in the boom provide access to the flare rack and release mechanlam. The short cable connected
to the release lever at the flare rack 1s rigged to contain 1/2" alack.

26. Oxygen Apparatus - Ref. Dwg. No. 246292 - Provisions are made for the 1installatlon of two
Mark ﬂlfgﬂn ottlea, oneln a vertical position at Sta. 150, the otherin a horizontal position

at Sta. 166 both on the port side of the cockpit. 3/16 0.D. copper tubing connect the bottles
with the Mark VIIIA oxygen regulator located on the starboard side of the cockplt at Sta. 150
25/32. A 5/16 0.D. aluminum alloy tube connects the regulator to a bayonet socket mounted on
port side of the regulator support. Oxygen supply 1s controlled by the valve on the regulator.
Shut-off valves are Incorporated on each bottle, The oxygen linesare color marked L1ght green.

20 . Automatic Recognitlion Device - Proviasions are made for inatallaticn of the Pleasy Co. Type
E-1262 Automatlc Hecognltion device in the starboard wheel well at Statien 203 1/2. Control
¢ables are installed running parallel to the {lare control cables to the cockpit. Both ends of
the control cables are clamped to the structure pending Ilnstallation of the automatic recogni-
tion device in the boom and the Type E-1262-C damped rate control Iin the starboard side of the
cockplt juat forward of the flare controls.

30. Data Case and Flight Report Holder - A data caseand flight report holder are carried in the
starboard boom baggage compartment belng held in place by a bracket and a length of shock ab-
sorber cord.

31. Map Case - A map case (Part 247661) 1is installedon the engine control stand near the lloor.

32. Pllot's Seat - A general fireproof type CR-6620 seat, provided with armor plate and a Type
A3 cushion, 1s Installed In the cockpit. A well in the bottom of the seat accomodates the pil-
lot chute portion of the parachute, and a leather pad on the port alde prevents chafing of the
parachute ring. In additlontoc the safety belt, a spring loaded belt assembly to hold the pilot
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against the backof the seat 13 provided, andls adjusted by a leverat the port side of the seat.
A lever on the starboard side controls the vertlcal adjustment of the seat.

43, Radic Equipment - Figs. 1l 15 & 16 - Provislons are made for the installation of the R»u03
radio In the port boom and for the alternate installation of elther the TR1153A or the TRGD be-
neath the aft cockplt enclosure. Confidential aspecta of these installations may be found iIn
the relevant radic service manuals.

@a. The main beam radlio junction box (See Fig. 11), located behind the pllot's seat on the
starboard side, contains fuses and master swltches for the radics. A master fuse for all radio
power 13 located In the maln fuse box beneath the cockpit floor.

b. Remote controlas for the R3003% radio are located on the port slde of the cockplt, whille
thoese for the TR113%3A and the TRSD are located on the starboard slde.

¢. "hen the machine guns are to be ired, the abresion boot must be carried to protect the
Ultra High Frequency radio antenna beneath the fuselage,

NOTE: Considering the electrical characteristicas and the eeffects of low temp-
eragtures encountersd at high altitudes, substitutes for thls boot are not rec=-
commended.

d. When thes TR1155A radleo is nect Installed the U.H.F. antenna should be remcved and the
epening filled with the plug provided.
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Key to Fig. 4

Armament - Starboard Side Aft

A. Stowage Bracket - Gun Firing Solenoids

B. Disconnector - Alternate Machine Gun or 20 MM
Cannon Firing Control. (Shown connected to Cannon
Solenoid Control Valve. (Upper wire is connected

to machine gun firing solenocid when alternate gun
is installed).

C. Cannen Firing Solenoid Control Valve.
D. Chatellerault Feed - Cannon

E. Release Lever - Cannon Feed
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