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3. LEADING PARTICULARS.

b

‘Land{ng Flaps

SETTINGS AND RANGES OF MOVEMENT

Elevons Up (from Neutral) total
Angular Kovement as Aileron .
Angular Movement as Elevator.

Elevons Down
Angular Movement as Aileron .

Angular Movement as Elsvator.
(total) e o o o @

Tpim FPlaps Up (from
Rudders

MAIN LANDING GEAR.

Type. e © o6 8 © o o o o & o o o

Tread:
Shock Struts
TYDO: o o o« o o = o = o ¢ ° ¢

Maker and Part Noe. o o o o
Fluid required:

Specificatlon e e ®» © o o o o
Approximate maximum air

Wheels.
Type. e o o ® @ e e o o o o o

TIireS « ¢ o o @« o o o ¢ o o o

Ttre Pressure

Brakes.
Type e ® o © o o o @ o o o o

NOSE LANDING GEAR.

Type.

Shock Strut.
Type. .

Maker ard Part No. <« ¢ o o o
Fluid required:

Specification e ® o @ o o o
Approxizate maximum

Wheel.
TYPOe o o ¢ o« o o o o » o o o

Tiree o« o ¢ ¢ o o o o o o o o

Tire Pressure . « ¢ ¢ o o o o

(from Neutral total

streamline with

Trim Flafs Down (from streamline with wing
each surface from streamline). .

Fully deflected total up and down « « o

OF NONTROL SURFACES.

tth wing) o v v . .
i 20 B

(width between strut centers) .+ o« o o o' o o

Pressure. « « « o o o o o

Section I

Degrees Inctes
35° 28,.53"
1s? 12.87"
20° 17.01"
2s? 21.02"
15; 12.87"
15° 12.87"
s0? 71,26"
ao: 27.06"
72 €6.754"
60? 38,016"
12¢° 76.032"

Electrically

retractable

41! s"

Combination alr-
otl
Bend!ix No. 69191

3580 Red color
903 pal at a gross
welght of 158,000
lbs, with nomal
C.G.

Goodyear XNo.

Pd-96, 65" smooth
contour

65" smooth contour,
22 ply

70 psil at groas
welght of 155,000
lbs. with nor=al
C.G. Inflate to
deflectlon marker.

Goodyear dual-dlsk,
three spot, power
operated.

Electrically
retractable,
steerable.

Combination alr-
oll )
Bendix No. 67921

3580 Red color
903 psi at a gros:s
wetght of 155,000
1bs. with normmal
C.G.

Bsyes No. H-3-252-Y,
s6" smooth contour
56" smooth contouT,
16 ply.

70 'ps!l at groas
welght of 155,000
lbs. with normal
C.G. Inflate to
deflectlon marker.
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Section I

ENGINES. Pour

N‘mber. o o L) » e o o o e & o e © ® o » s o e e o o . e & o o e e o @

Doaignation e e e @ o 6 o ® @ o o & s s s o 0 o e o6 o6 ¢ & & @ o & o 3‘4360-17 and -21.

%ar ngloo [ ] [} L] . L] - L ] L] L] L] L] L] L] L] L] L] L] L] L] L] L ] [ ] [ ] [ ] L ] [ ] - L] L] .wl

Fuel. ¢« ¢« o ¢ ¢« o o o o o o o o & e 6 8 6 8 o © © o o v o & o 0o o o o Specification
AN-P-28, 100/130.

Specification
AN-VV-0-446a, Grade
1100 or 1120.

011...........Q.o.....o.oo..lol

PRCPELIERS.
Kanufacturer.........o.-...--............gzl;%tgt{a:ttngari
* L L L] L] L ] L] L] - L] [ ] L ] L] L] L) L] L] L] L] * L ] * L ] L] * * [ ] [ ) . L] [ ] L) - e, u‘ -
e rotating, full
feathering,
reveraible pitck.
Eub..l...cl................. . o o ..NO.828050
o e « Nos. 2C15-B2-0a7

Blade * *® : [ ] L ] *® L] L ] L d L] * L] *® L] L] L] L ] L] L ] L] L] - ® L]
. and 2Cl15-Bl-0a8
. Art blades 15' 1",
Forward blades
151 3"
e o o Combination gover-
nor and control

DIGmeLteTe © © ¢ « o o ® o o o o ©

CONETOL o o o o © ¢ @« o © o o o ¢ o o o & o o o o

lock.

Pitch Settlings.
Low(fine)..............-.............-15:
High(co&;se)........-.-...............o50

FUEL TANKS.

Gallons

Main left outboard (two cells)e o « ¢ ¢ o o o o o ¢ o o o o o o 1229 US (1031.68 Imp.)

Maln left inbo&rd (t"o cells) e © © 8 ¢ ® o ® ° o o 8 © o o o o 1201 Us (1000.04 Imp.)

Main right inboard (t"o cells)- e 6 6 o © o @ o o o o o & o s o 1321 US (1099.95 Imp.)

Main right outboard (two CellS) < o s = ¢ o o o ¢ ¢ o ¢ o o o o 1239 US (1031.68 Imp.)

Total Fuele. « « « « o o o o o o 5000 US (4163.36 Imp.)

AP.U. (Each Tank). o« o o o o o s o o s o o o o s o o o o s o o 42.5 US (35.50 Imp.

TPotal A.P.U. Puel « o o« « o o« « 85 US (70.83 Imp.

Q1L TANKS.

Gallons

Englne oll tanks (fOUT) « o o o ¢ ¢ o s 2 o o o o o o o o o o o 85 US (66.78 Imp.) each

Total O11 + + = o o = « o « « » 340 US (283.21 Imp.)

Propﬂllﬂr Gear Box Tanks (four) e 6 o 8 ¢ v & o @ © & o s o o o 3 Us (2-50 Imp.) each

Totalolloo...oooooo leS(IOImp')

HYDRAULIC FLUID TANKS.

Gallons
Booat System (four re36TVOITS) e o o o ¢ o o o o o o o o o o0 o 3 UsS (2.50 Imp.) each
12 USs (10 Imp.)

TotAl ¢ ¢ o ¢ o o ¢ o o o o o @
Nose Wheel Steering and Brakes (one reservoir). . « « o o o o o 2,2 US (1.83 Imp.)
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Major Assembly Breakdown



SHIPMENT AND ERECTION

II SHIPMENT AND ERECTION.-

1. The exeeptionally long range of thia
airplane otviates ths necessity of dis-
assembly for shipment. It can be delivered
by air %o any destination.

Saction II






Saction III

1, ACCESS _AND INSPECTION PROVISIONS.

a. DESCRIPTION.- All functional parts of
the alrplane, control systems, and installed
equipment are accesalble for lnspection and
maintesnance, Access provislions are tllus-
trated in figure 1. Each type door, cover,
and removable panel is labeled with an iden-
tifying number. A corresponding number 1s
palnted on the adjacent structure.

b, WALZXVAIS.

(1) INTERIOR.~ All ccmpartment floors
and hatches may be used as walkways.

(2) TERIOR.- Plgure 2 shows the loca-
tion of all areas which will withstand nor-
mal walking.

2, GROUND HAMDLING,

a. HOISTING PROVISICNS.- No provisions are
made for nolsting the complete alrplane.

(1) POYER PLANT.- An electric motor-
driven holst 1s provided for lowerlng and
holsting the engines. The holst 13 placed
on top of the airplane over the engine to
be removed, and held in place by bolts. Por
further {nformaticn on lowering and holsting
the englnes, see Sectlon IV, paragraph 7.

(2) ELEVONS, RUDDERS, AND FLAPS. (See
figure 3.)- Holst points are ldentifled by
decals, Eyebolts for attaching the holsts
are stowed in the alrplane tool kit.

(3) TURBOSUPERCHARGERS.- The turbo-
superchargers requirse a speclal fixture for
holsting. The use of this fixture 1s de-
scribed in Sectlon IV, paragraph 14sa.

(4) PROPELLERS AND GEAR BOXES.- Slings
are required to properly handle these units,
see Sectlon IV, paragraph 10.

b. JACKING THE AIRPLANE.

(1) LOCATION OF JACKING POINTS.- The alr-
plane 1s provided with seven Jacking points;
one immediately aft of the nose gear, four
on the front spar, and two on the rear spar.
See flgure 4.

(2) JACKING INSTRUCTIONS.

NOTE

Maximum permissible gross welzht
for supporsing the al rplane on
jacks ls 119,000 pounds.

NOTE

The load taken by the nose Jack
must not exceed 32,3C0 pounds
at any tlme.

NCTZ

All jacks used zust have a stattic
load capacity of at least 32,000
pounds.

(a) The normal procedure for Jacking
the entire airplane ls to use stx jJacks, four
on the front spar Jack polnts and two on the
rear spar Jack polats. In all jacking pro-
cadures 1t ls necessary to manifold the two
front spar Jacks on each side of the alr-
plane, and manifold the rear spar jacks
across the entlre alrplane, to {nsure proper
distribution of Jack loads. It ls not recom-
mended that the nose of the alrplane be jacked
without Jacking the entlre alrplane, howeve.,
1f for any reason it 13 necessary that only
the nose of the alrplane be lifted, a Jack
must be placed under each rear spar Jack
point. When any or all propeller:, gearv boxes,
and propeller shafts are removed, an additiouaz
Jjack must be used on the crew nacelle nose

Jjack point.

c. PARKING AND MOORING. (See flgure 5.)-
There are five mooring polnts on the airplane
(see flgure 4). In addltlon to the five
mooring polnts above mentloned, mooring lines
may be attached to the nose gesr shock strut,
and each main landing gear shock strut,
Mooring llnes used at all mooring polnts
should be capable of withstanding & tension
of 12,200 pounds.

(1) GENERAL.
(a) Head the alrplane into the wind.

(b) Chock the front and rear of each
set of maln landlng gear wheels, and lock the
parking brakes.

CAUTION

Do not set parking brakes while
they are hot.



Sectlon IIZ

ACCESS PROVISIONS
UPPER WING SURFACE LEFT HAND

O

(3)
€
7
8

39
4Q
41

a2
43
a4
as

AGCESS PROVISIONS
LOWER WING SURFACE LEFT HAND

Ftgure 1., Access Provislons (Sheet 1 of 2 Sheets)



Section III

ACCESS PROVISIONS
UPPER & LOWER WING SURFACES

I. FUEL TANK QUTE'D.

2. TRIM FLAP ACTUATOR

3. RECOGNITION LIGHT

4. CARBURETOR CASTING

5. OUTER WING DE-iCER DUCT

6. ENGINE HOIST CABLES OUTE'D.

7. FUEL TANK HAND HOLD OUTBD.

8. FUEL TANK FILLER OUTB'D.

9. CARBURETOR CASTING INB'D.

10. ENGINE HOIST CABLES INB'D.

{1. CARBURETOR AIR DUCT

12.0IL FILLER

13.0IL VENT VALVE

|4. STEERING & BRAKE HYD. RESERVOIR FILLER
|5.FUEL TANK FILLER INB'D.

16.FUEL TANK INB'D.

(7. FUEL LEVEL TRANSMITTER INB'D.
|8.HOUSING INSTALLATION ACCESS DOOR
|9. EMERGENCY ESCAPE HATCH AFT CABIN
20.PROP SHAFT BEARING INB'D.

21 HYDRAULIC PUMP & °V°BELT INBD.
22 LANDING FLAP AGTUATOR DOOR INBD.
23 HYDRAULIC RESERVOIR FILLER

24 :ROPELLER SHAFT HOUSING

25 PROP GEAR BOX DOORS

26. LANDING FLAP ACTUATOR GCENTER
27 GOOLING FLAP ACTUATOR

28 LANDING FLAP ACTUATOR OUTE'D.
29 HYDRAULIC RESEVOIR FILLER OUTE'D.
30 PROP GEAR BOX DOOR

3| ELEVON HINGE INB'D.

32.°V® BELT ADJUSTMENT

33.PROP SHAFT BEARING OQUTB'D.

34 HYDRAULIC - PUMP

35 ELEVON HINGE OUTB'D.

36. FUEL LEVEL TRANSMITTER

37 EMERGENGCY ELEVON CABLES

38. EMERGENCY ELEVON DRIVE MOTOR
39. TRIM FLAP ACTUATOR ATTACH

40 RUDDER MECHANISM

41 RUDDER CYLINDER OUTSBD.

42 TRIM FLAP ATTACH OUTBD.

43. RECOGNITION LIGHT

44. POSITION TRANSMITTER & TRIM FLAP ACTUATOR
45, WING SLOT ACTUATING MECHANISM

46. TRIM FLAP ATTAGCH & RUDDER CABLES
47.RUDDER CABLES

48. RUDDER MECHANISM INB'D.

49. RUDDER GYLINDER

50. TRIM FLAP ATTACH INB'D.

51.SLOT DOOR CYLINDER

52. OXYGEN CYLINDERS & ELEVON MECH. INB'D.
53 ELEVON CABLE

54 ELEVON ATTACH INB'D.

55 ELEVON SEAL

56.CABLE AGCCESS DOORS

57. LANDING LIGHT

58.ENGINE DOOR OUTB'D.

59. BOMB BAY (!)

60.MAIN LANDING GEAR DOOR
61.BOMB BAY (2)

62.80MB BAY (3)

63.B0MB HOIST ATTACH

64. OXYGEN FILLER VALVE

65. MAIN ENTRANCE HATCH

66.80MB BAY (4)

67. EXTERNAL POWER SUPPLY
68.EMERGENCY ESCAPE HATCH

69 NOSE GEAR DOOR

70.NOSE GEAR STRUT DOOR
71.GROUND CREW INTERPHONE

72 NOSE GEAR LIMIT SWITCH

73 CONTROL BELLOWS & STEERING MECHANISM
74 FUEL BOOSTER PUMP  INBD.
75.FUEL DRAIN INB'D.

76. FIRE EXTINGUISHER BOTTLES
77.HEAT EXCHANGER

78. TURBO DOORS

79. ENGINE DOOR INB'D.

80.FUEL BOOSTER PUMP OUTB.
81.ELEVON ATTACH CENTER
82.ELEVON SEAL

83.FUEL DRAIN OUTBD.

84 AMMUNITION DOOR 8 ELEVON MECH. INB'D.

Figure l. Acceaa Provialons (Shest 2 of 2 Shes ts)
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HNno STEP AREA : ;
Flgure 2. Walkways
(a) Be sure that all electrical controls (g) If the airplane isz to Dbe parked
for an extended periocd, moor

and the ™MERGENCY FUEL AND OIL SHUT-OFF VALVES"
are turned "OFF."

(d) Install dust covers over the lntake
ducts, pitot tubes, and wastegate stacks.

(e) Secure the fabric cover over the
crew nacells canopy. ,

(£) Close the entrance hatch, unless
the alrplane ls standing in the sun where it
1s exces3lvaly hot.

over night or
tt as shown in figure 5.

d., TOWING.~ On a smooth, hard surfaced run-
way the airplane may be towed by means of
a tow bar attached to the nocse gear shock -
strut,. :

(1) Towing rings are provided om éach

mein landing gear shock strut. A tow line
attached to the main landing gear shock
struts should pass over a pullay on the

RUDDERS

LANDING FLAPS

Pigure 3.

Holasting Diagram



Segtion III

A JACK POINTS

O MOORING POINTS

NOTE: MOORING LINES MAY BE ATTACHED TO THE NOSE GEAR
SHOCK STRUT AND TO EACH MAIN LDG. GR. SHOCK STRUT.

. Flgure 4.

‘tractor, for even distribution of the tow

" load during turning. A telescopic tow bar
used for towing the alrplans, may be attach-
ed from the nose gear shock strut to the
‘tractor to steer the alrplane when the tow
ltne is used (see figure 6), or 1t may be
used for hand steering as shown in figure 7.

CAUTION
Do not use nose gear to move the
airplane backward., There ls
danger of upsetting the alrplane.

(2) The alrplane may be towel tizkward
by use of a tow line, Iln which case a tow
bar will be used for manual steering., See
figure 7.

(3) It Ls recommended, due to the
dangers of upsetting the alrplane, that the
hand parking brake be used for all braking
when the alrplane ls belng towed.

(4) Extreme care must be used in appll-
eatlon of the brakes when the alrplane s
moving backward, %o prevent upsetting.

ROTE

If the alrplane has been parked
for a length of time, sufficlent
hydraullic pressure may not remalin
in the system to operate the
brakese.

e. IEVELING.- A calibrated leveling plate,

and 8 bracket for suspension of 8 plumb line
ts tnstalled in the number four bomb bay.
See figurs 8. The alrplane may be leveled
by inflating or deflating the shock struta,
a3 the case may be; by deflatling the tires,
or by Jacking the atrplane. See paragraph
2 b.

¥ooring Polnta

(1) Suspend a plumb line from the bracket
go that the plumb bob 13 centered over the
leveling plate. The polnt of the plumb bob
should be centered over the "LATSRAL LEVELING
LINE" and the "LONGITUDINAL LEVELING LINE."

3. SERVICING.
a. ACCESS PROVISIONS,

(1) Areas are desiznated for use as
wallcways when fllling fuel and oll tanks.
(3ee figure 1.) In order to maintain a
smooth wing contour, there are no roughened
surfaces on the wallkways, and care must be
taken to prevent slippolng. Should it bacome
necessary to walk on the deslgnated "NO STEP
ARSAS," heavy protective padding should be
placed on the wing.

(2) The top of the airplane 1s access-
i1ble through the upper escape hatch.

b, FUEL SYSTEA.

(1) The alrplane has four sets of self-
sealing fuel tanks. Each set of fuel tanks,
consisting of two {ndividual fuel cells 1s
f1lled through one filler neck. The inboard
tforward sets of fuel tanks muat be filled
first, to avold danger of upsetting the alr-
plane., For servicling, small covers provide
access to each fuel tank flller neck. Life
the handle and rotate the access cover counter-
clockwise until it comes free. The fuel
filler neck caps are retalned by chalns.

(2) Manual "EMERGENCY FUEL AND OIL SHUT-
OFF VALVES" levers are located at the top of
the cabln between the radlo operator's and
englneer's stations. See rigure 9.

(3) Uae Spealfication No. AN-F-28,
Grade 100/130 alrcraft englne fuel only.



Section III

L GREW NACELE NOSE SEGTION ENCLOSURE COVER- | REQUIRED
2. TURBO FLIGHT HOOD COVER-8REQUIRED

3 TURBOVNASTEIWPECOVER'BREWWRED

4. TIRE COVER-S5 REQUIRED

S INBOARD LEADING EDGE DUCT COVER- 4 REQUIRED

6. OUTBOARD LEADING EDGE DUCT COVER-4 REQUIRED

7. MOORING POINT. RIGHT & LEFT HAND - FORWARD

8 MOORING POINT. RIGHT & LEFT HAND-AFT

9 MOORING POINT. CREW NAGELE-AFT

Figure 5. Alrplane Moored Over Night



Section IIXI

Pigurs 6. Towlng Atrolana - Tractor Steering

(z) For 1--2t!sn of oll drains, otl

ars, an? location of oll access flller
for servicing the o1l system, see

ton IV, paragraph 1l2.

The fuel tanks and fuel lines have been
treated for use of aromatic fuel.

¢, OIL SYSTZM.

(1) 01l ts carried in four 85 U.S.
gallon oll tanks located in the leading
edge of the wing, one Just inboard of each
engine. These oil tanks, on each side of
the a'rplane, are connected together by an
oll transfer line, in which a transfer
pump is installed, making it poasible to
transfer oll from one tank to the other on
the same side of the airplane. Emergency
o1l shut-off valves are incorporated in each
oll system, between the o!l tank and the
englne. The emergency oll shut-off valves
are manually operated by levers locatead in
the forward cabin above the entrance docr-
way. These levers are labeled "EMERGENCY
FUEL AND OIL SHUT-OFF VALVES." See flgure
9. Closing the emergency otl shut-orf
valves does not prevent oll reaching the
turbosuperchargers. 011 level tranamitters
are lnstalled in each oll tank. The oll
tanlk ftller neck is closed by & screw cap,
which ls located under a circular cover
held down by four screw-type fastenera.

(2) Use Specificatlon No. AN-VV-J-44ida,
oll only.

d. TURBOSUPERCHARGER QIZ.

(1) o01l, Specification No. AN-VV-0-4463,
frem the maln englne oll tanlks 13 used to
lubricate the turbosuperchargerse.

(2) Four Purolator otl fllters for the
turbosuperchargers are located in each main
landing gear wheel well. These oll filters
muas be turned on each daily tnspection,
See figure 10.

e. PROPSLIER GEAR BOX.- An tndividual
lusrication system for eash propeller gear
box conalsts of a three-gallon doughnut-
anaped metal oil tank which sencircles the
propeller drive shaft, an oil pump which
{3 driven by the propeller gears, a&an otl
presaure regulator, and an oil cooler.
O0Ll, Specirication No. AN-VV-0-446a, i3
usad to lubricate the propeller gear DOXs
The tank must be checked after every engine
run, and refilled as necessary. For loca-
tton of oll drains, oll filters, and oil
accass flller capas for serviclng the oil
ayatem, see Sectlon IV, paragraph 12.
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Figure 7. Towing Airplane - Hand Steering

¢f. HYDRAULIC SYSTEMS.

(1) SYSTEM RESERVOIRS. (See flgure 1.)-
Hydraulic fluid, Specificatlion No. 3580 or
AN-VV-0-365, Red, is carrled in four pressur-
1zed, three-gallon reservoirs, and one 2.2

T

o o "o

noRiz. woRwAL SU
REF e si6nT
ReR  STATIC 3

SR

3

Plgure 8. Calibrated leveling Plate

gallon, non-pressurized rese rvoir. Two three-
Zallon reservolirs ars locatad, ons lnbocard
of each outboard driveshafl housing, and two
three-gallon Teservolrs are located, one in
each lnboard driveshaft housing. The 2.2
gallon, non-pressurized reservolr 1s located
{a .he nose of the alrplane. Sight gages ©on
the two outboard reservolrs may be viewed by
lowering the landlng flaps. The sight gages
on the inboard reservolrs may be viewed by
removing the access covers on the driveshaft
housing, and the sight gage on the reservolr
{n the nose of the airplane may be viewed
from the bombardler's statlon. Access to
the filler caps on the outboard reservolirs
may be gained by removing the cover plates
just inboard of the driveshaf®t housing, &ft
of the rear spar. The f1ller caps to the
inboard reservoirs, located in the drive=-
shaft housing, may be reached by removing
the access covers on the outboard side of
the driveshaft housing. The filler cap to
the reservolr located in the nose of the
alrplane may be reached by removing the
access cover located on the top of the nose
of the airplane, Hydraullc reservoirs should
be checked, and fllled Lif necessary, with the
pressure in the aystems at #Q" psi, on every
dally inspection. The alr pressure in the
accumulator in the nose of the airplane
should be checked at the same time the hy-
draullc resc.veclrs are checked. The accumu-~
lazor pressurs should be maintained at 600
psl.
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Flgure 9. Zmergency Fuel and 011 Shut-0ff Controls

g. OXIGEN SYSTI.

(1) The entire oxygen system ls charged
frem a aingle filller valve, which la located
undar a cover just below and aft of the
entrance hatch. See flgures 1 and 11. The
system should be fllled slowly to a pressure
of 425 pal.

(2) A2ter filling the oxygen syatem the
portable oxygen cylinders should Dde fillecd
by plugzing them lnto one of the filler
stations in the airplane, After the four
portable oxyzen cylinders have been filled,
the system oxygen presaure should agaln be
brought up %o 425 psl. See Sectlon Iv,
paragraph 19.

h. ALIGHTING GEZAR.

(1) TIRES.- Tire pressure for all tires
at normal gross welght of the alrplane,
185,000 pourds with normal C.G. 1s 70 psi
alr™ presgsure.

(2) S3H0CK STRUTS.- Hydraullc fluld,
Specification No. 3580 or AN-VV-0-3665, Red,
and alr are used in the landlng gear shock
struts. Hydraulic fluld should be level
with the flller plu% hole when the strut 1is
fully compressed. o check fluid level,
completely deflate the atrut by sllghtly
bacliing off the filler plug, with a “rench,
and allowlag the alr to escage.

NOTE

Do not depress the valve core to
deflate the strut, as this will
cause damage by & sudden rush of
alr at nlgh pressure past the
valve seat.

When the strut ls completely deflated, remove
the filler plug and check the level of the
hydraullc fluld, whlch should be at the level
of the bottom of the filler hole. Reftll, Lf
necessary, and with the normal gross welght
of the alrplane on the strut, inflate with
compressed alr untll the packing unit fts
£.937 inches from the top of the axle fltting
for the matn landing gear, and 6.125 inches
from the top of the axle fltting for the nose
landing gear struts.

(3) BUNGEE AIR BOTTLES.

(a) MAIN LANDING GEAR.- A maln landing
gear bungee air bottle i3 located in the
upper center portion of each malin landing
gear wheel well. The alr bottles contain
hydraultc flulid, Spec!fication No. 3580 or
AN-VV-0-366, Red, and air. To check the
flutd level, completely deflate the alr bottle
by 3slightly backling off the filler plug, with
a wreanch, and allowing the alr to sscape.

NOTE

Do not depress the valve core to
deflate the alr cyllnder, as this
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Plgure 11, Oxygzen Ftller Plug

will cause damage by a sudden rush

of alr at high pressure past the

valve seat. '
When the alr bottle is ccmpletely deflated,
remove the ftller plugs freom the filler bleck,
and the top of the air actsle, and check the
fluid level at the filler »lock. S. .fgure
12, Hydraulic fluld should be level with **e

Bungee Alr Bottles,
Maln lLanding Gesar

Figurs 12,

Sectior IIT

f1ller plug hole fn the f1ller block. If
nydraulic fluld ls low ln the filler block,
reflll by inserting a flextble tube {n thke
filler hole Lo the top of the alr bottle,

and pumplag ‘luid tnto Sae alr bottle untlil
it flows from She Ziller nlock. Replace aud
tighten the ftller plugs, oa both the filler
block and the air bottle. Tighten the filler
valve, and with the landing gear fully extend-
ed, inflata to 900 psl alr pressure, for the
main landing gear.

(») NOSE LANDING geAR.= A nose landing
fear bungee alr cyllinder Lis located on the
aft-hand side of the nos3e landing gear shock
strut, and 13 connecced to the side brace and
the structure of the alrplane. See figure 13.
The nose gear bungee als cylinder contains
hydraulic fluid, Specificatlion No. 3530 or
AN-VV-0-368, Red, and alr. To check the fluid
lavel, completely deflate the air cylinder by
alizntly backing off the filler plug, with 8
wrench, and allcwing the air to escape.

'

NOTZ=

Do not derzress the valve core to
defrate she alr cylincer, as thls
#117 cause Zamage DBy a audden mush

of alr at hizh pressure past the
valve seat,

Eydraulle fluld shoulé be level with the
bottem of the fille= hole., If the fluid

tg low, reflll the alr cylinder with
nydraulic fluild, Speciflcation No. 3560

or AN-VV-0-366, Red, by lanserting & flexible

Bungee and Emergency Atr Brake

Figure 13.
Bottle, Nose Landing Gear
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tube lnto the flller hole and pumplog fluid
into the cjlinder until it 1s level with

the bottom of the filler hole. Replace and
tighten the filler plug. Tighten the filler
valve, and with the nose gear fully extended,
inflate to 400 pai, alr pressurs.

(4) EMERGENCY AIR BRAKES AIR PRESSURE
BCTTIE.- Ac emergency-alr-brekes alr-pressure
bottle is lccated in the upper left-hand side
of the nose landing gear wheel well. By
means of a flller valve located on the top of
the alr bottle, and with reference to the
emergencr-alr-brake alr-pressure gage, r1ll
the ailr bottle with compressed alr to &
pressure of 1500 psi, alr pressure. See
figure 13.

{. IGBRICATION.- Refer to figure 14 for
periodic ludbrication requirements.

4, GRCUND OPERATING INSTRUCTIONS.

a. See Pllot’s Handbook applicable to
XB-35 Alrplsce, Serfal No, AAF42-13603.

§., SPECTAL TOOLS AND GROUND HANDLING
BQUINIENT,- Ihe following special tools

and grouna handling equlpment have been
provide. Jor service and Tepalr operations
where standard tools cannot be used. These
tocls car be procured pending AAF approval:

a. GROUND HANDLING EQUIFPMENT,

PART NOC. NAME APPLICATION

N-307 Sling Landing Flaps, Trim
Flaps, and Elevons

N=-308 Sling Propellers and Shafts

N-309 Sling Propeller Gear Boxes

12

N-310 Locking
Device

N-311 Locking
Device

N-312 Handling
Pixture

N-313 Holat

§=-314 Landing Gear
Skate

N-315 Bar

b. SPECIAL TOOLS.
PART NO. NAME

N-317 12 Point
Open End
Wrench
N-31¢F Spanner
Wrench
N-319 Ball
Ra*aliner
N=-320 Wrench
N-321 Wrench
N-322 Pixture
N=-323 Wrench
N-324 Wrench
N-325 Crow Bar
Assembdly

¥Main Gear
Nose Gear
Turbosupercharger

Engtne
Main Gear

Towing and Steering

APPLICATION

Flap Actuator

Exhaust
Exkaust
Propeller Holat

Retainer Nut - Nose
landing Gear

Retainer Nut - ¥ain
and Nose landing
Gear

Inboard Engine Door
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Lubricatlon Chart (Sheet 1 of 3 Sheets)

Flgure 1l4.
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Section III

Ne DESCRIPTION app| LUBRICANT | K¢ PeR
(| MAIN LANDING GEAR TORQUE LINKS & TRUNNIONS |**§| AN-G-3 32
@ | AFT DOORS CONNECTING ROD ASSEMBLY -y AN-G-3 12
@ | ACTUATOR SUPPORT FITTING -q AN-G-3 4
@ | DOOR BEAM ACTUATOR BOLT ASSEMBLY 1| AN-G-3 4
(®) | FITTING ASSEMBLY - STA. 2155 3 AN-G-3 2
® | FITTING ASSEMBLY - STA. 281.5 -yl AN-G-3 2
@ | DELCO ACTUATOR 3| AN-G-3 2
WHEEL BEARINGS ¥ | 3560 8

14

Flgure 14. Lubrlcation Chart (Sheet 2 of 3 Sheets)
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OZSGHUURS

C}m
Ne DESCRIPTION app| LUBRICANT \RFOCD
@ | NOSE GEAR SHOCK STRUT 3 AN-G-3 12
(@ | NOSE GEAR SIDE BRACE & JACK SHAFT -y AN- G-3 I
(3| FITTING ASSEM.~- JACK SHAFT AT STA. 65 -y AN-G-3 I
@ | uINK AssEMBLY -4 AN-G-3 2
(®)| STRUT ASSEMBLY -y AN-G-3 I
® | FORWARD TORQUE TUBE SUPPORT -y AN-G-3 !
@ | NOSE GEAR TRUNNION SUPPORT -yl AN-G-3 2
NOSE GEAR DOWN LOCK HOOK eyl AN-VV-0-446| |
(®| DELCO ACTUATOR -y AN-G-3 2
@ | WHEEL BEARINGS ¥ | 3560 2
()| BRAKE & STEERING CONTROL HANDLE. 3| AN-G- 3 2

Ptgurs 14, lubrication Chart (Sheet 3 of 3 Sheats)
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Section IV
Paragraph 1

1. WING

T e ity T e ol TS AR5 K s
ki

1. WING. (See figure 1l.)

a. DESCRIPTION.- The wing ls a full
cantllever streased 2kin structure of the
Jaminar flow design; divided tnto the
following sections: The crew nacelle,
which forms the wing root, two center wing
panels, and two outer wing panelsa. With
the exception of the wing tips, the wing is
constructed Lin one plece.

b, IANDING FLAPS, (See flgure 2,)= The
landing flaps are hinged to the rear wing
spar, extendlng from each slde of the crew
necelie to the outboard progeller housings.

(1) REMOVAL.- Each landing flap welgns
approximately 225 lbs. Three nut plates
are provided nesr the center of each flap.
Eye bolts may be tnstalled in these nut
plates for holsting the flaps.

(a) Lower the landing flaps. To
lower the flapa, L1t ls necessary to use an
external power source or start one of the
anx{llary power unlts.

(b) Place a stand below the flap to

be removed,

(¢c) Remove the bonding wires at the

f£lap hinges.

(d) Disconnect the flap actuator tle

reds from the fittings on the flap.

mitter.

(e) Disconnect the position trans-
The transmisSer ls connected only

to the right hand flap.

flapo

(f) Support the tralling edge of the
Then dlsconnect the ftube agsenblies

which attach each actuator aggemdbly %o the

flape.

(g) Support the complete flap, then

remove the hlnge bolts.

(n) See that the flap is free, then

move 1t aft and lower 1t to the stand.

(2) INSTALLATION,

(See figures 2 and 3.}

Reverse the remcval procedure to install a

flap.

In addltlon, tlgnten the tie rods st

the actuators to 20-25 inch-pounds and safety
the turnbuckles, after the flap i3 installed.

ENGINE SECTION DOORS

FUEL TANK DOOR
BOMB BAY DOORS

TURBO SUPERCHARGER DOORS

BOMB BAY DOOR
MAIN GEAR FAIRING DOORS

ENGINE SECTION DOORS

COOLING AIR EXIT FLAPS

LANDING FLAP

Ftgure 1.

Wing
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ACTUATORS

HINGE POINT

\/

TiE ROODS

T i% g VY ¥
o AR

MHWGE POINT

L HOIST FITTINGS
HINGE POINT

Flgure 2. Landing
c. EILEVONS. (See figurs 4.)- The elevons

are fabric covered surfaces, which are in-

stalled on the tralling edge of the wing.

They extend from the landing flaps %o the

rudder-trim flap combinationas at the wiag

tipa.

(1)
mately 290 pounds.
holst be smployed
removal,

(a) See that the elevons are in the
neutral position. If it i3 neceasary to movse
the elevons, & hydraullic test stand must be
connected into the hydraulic system to supply
power.

(5) Place a sultable stand beneath the
elevon to be removed.

{(¢) Remove the two actuator acceas
covers from the lower slde of the wing and
the coverplate from the top of the winge.
Remove the cover from the top of the elevon
that provides access to the emergency drive
cable quadrants.

()
(e)

REMOVAL.- Each elevon welghs approxl-
It 13 recommended %that a
to support the elevons for

Disconnect the emegency drive cables.

Disconnect the servo valve operating

Flap Installed

rod from the valve attached to the slde of each
hydraullc actuating cylinder.

(£) Disconnect the tle red from the in-
board hinge.

(g) Remove the bonding wires at the
hinge pointa,

(h) Install three eye bolts in the nut
plates near the center of the elevon and
attaih a holst to the elevon. (See Sectlon
III.

(1) With "O" pressure on the hydraullc
power boost system, dlsconnect and renove
both hydraulle actuating cylinders.

(J) Remove the hinge bolts, and move
the elevon aft far enough to reach the zlpper
on the fabrlc seal at the leading edgze.

(x)

(2) INSTALLATION,- :averse the removal
procedure. After instal.lng the elevon,
connect and tighten the tle rod at the ln-
board hinge to 20-25 inch-pounds. Refer to
Section IV, paragraph 3, for the installa-
tigg and adjustment of the emergency drive
cables.

Open the zipper and lower the elevon,
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SCREW JACK

TERMINAL TENSION TIE ROD

TIGHTEN TIE RODS
TO 20 - 25 INCH POUNDS

TERMINAL_ADJUSTMENT

TERMINAL ADJUSTMENT

5

Figure 3.

d. RUDDERS. (See figure 5.)- Hydraulically
operated split-flep rudders are hinged to the
upper and lower surface of each trim flap;
the outer ends of the trim flaps form the
tratling edze of the wing tlps. The rudders
deflect above and below the trim flap sur-
faces for directional control of the alrplane,
but mcve with the trim flaps when the flaps
are operated for trirming.

(1) REMOVAL.,- A rudéder end trim flap
cembination mey be removed as & unit Lf de-
stred, (see TRINM FLAPS, REMOVAL) or the
rudders may be removed separstely ln the
following manner:

(a) Ralse the trim flaps to the full
up position. It i3 necessary to apply ex-
ternal power or start one of the A.P. Untts
in order to operate the flaps.

(b} Remove the two rectangular covers
from the lower surface of the trim flap.
See filgure S.

(c}) Disconnect the actuators from the
upper rudder surface,

(d) Open the rudders and dlsconnect
the interconnectlng cables.

(e) Open the zippers which fasten the
fabric cover at the leading edge of each
rudder surface,

(f) Remove the bonding wires.

(g) Install three eye bolts in the
nut plates provided near the center of the
rudder, and attach a holst,

(h) Remove the hinge bolts from the

Flap Tle Rod Adjustment

upper rudder surface first and holst the
rudder clear.

(1) Remove the lcwer rudder surface,
asee (h) preceding. :

(2) INSTALLATION, (See figure 6.)-
Reverse the removal procedure, excert in-
atall the upper rudder last. Connect the
interconnecting cables. See Sectlon IV,
paragraph 3 for cadle ad justment instructions.

e. TRIV FLAPS,- The trim flsps are hinged
to flttings slong the top of the wing rear
spars. The flaps are constructed of metal
and the tip ls removable.

(1) REMOVAL.- A rudder and trim flap
combination may be removed as a unlt. The
comblnatlon welghs approximately 320 pounds.
Use a holst to handle the assembly.

(a) Place a atand under the flap to
be removed.

(b) Open the trim flap sctuator
access covers. Two covers are near the
center of the flep on the lower surface and
the other 1s just forward of the trim flap
in the lower aurface of the wing. Remove
the tnboard hinge bolt cover from the top cf

the flap.

(c) 1Install three eye bolts in the nut
plates near the center of the flap and attach
a holist,

(d) Resach through the access openings

"in the trim flap and dlsconnect the actuator

from the trim flap.

(e) Dtsconnect the trim flap posltlon
transmitter.
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' Figure 4.
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TRIM FLAP

ACCESS TO RUDDER ACTUATORS

Flgure 3.
(f) Dtsconnect the rudder cables.

o gg%h Ogin the zipper at the leading
ge of e ap.

(n) Remove the nalnge bolts and holst
the flap clear cf the airplane.

(2) INSTALLATION.- Reverse the removal
procedure. See Sectlon IV, paragraph 3 for
{nformation necessary to rig the rudder
cables,

f. WING SLOT AND DCORS, (See figure 7.)-
The wing slots are of the internal leading
edge type, provided with an upper and lower
door. The doors are held open autonatically
while the airplane 1s resting on the ground.

(1) REMOVAL,

(a) Disconnect both doors from the
actuating mechanlsm.

(b) The hinge wire in the lower door
1{s in two pleces, meetling at approximately
the center of the door (see flgure 8). Re-
move both hinge wires with the use of a
drill motor.

(¢) The hinge wire in the upper door
1s in four sections. The outer hlnge wlires
may be removed from each respective end of
the upper door and the two laner hinge wires
may be removed at the center of the door.
Access to the outboard end 1a gained by re-
wmoving the cover plate on the upper wing sur-
face. Remove all hinge wires with the use
of a drill motor.

(2) INSTALLATIGM.- Reverse the removal
procedure, See flgures € and 9,

Rudder and Trim Flap

. IR EXIT
Eight dural constructed air
tnstalled on the airplane. T
and two plenum chamber flaps. Four of the
englne alr exlt flaps are located on the tc
side of the wing aft of the rear spar on
each side of eacn Lnboard propeller housing.
The rema'ning tSwo engilne alr exlt flaps are
lccated on the betscm side of the wilng for-
ward of the af% spar directly behind engines
#1 and #4. The two plenum chamber alr exlt
flaps are on the top 3lde of the wing aft
of the rear spar and directly behlnd each
wheel well ard bomb day.

ATR EXIT FLAPS. (See figure 1C.)-
axlt flaps, ar

Six engine flags

Q

(1) REMOVAL OF =INGIXE COCLING FLAPS.

(a) Discornrnect the actuator rod from
the flape.

(v) Remove the hinge wire on inboard
flaps and on outboard flaps remove the three
hinge bolis.

(¢) Remove the flap.
(2) TINSTALLATION,

(a) TInsert the hinge wire or lastall
the hinge bolts, connecting flap to wing
structure.

(6) Attach flap asctuating rod to flep.
(3) REMOVAL OF PLENUM CHAMBER FLAPS.

(a) Remove bolt, washer and nut
attachlng flap to actuator rod.

(0} Remove the two hinge covers, the
hinge bolt, washer und nut on outboard flaps.

(¢) Remove flap ninge walre.
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Ptoaive T, Winzg Sl:zta
(4) INSTALIATICTNH, () A=MC{VAlL.- Remsve the access plates
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Hinge Wire Installatlion

Flgure 8.

(1) REMOVAL, (See flgure 13.)

(a) Open the bomb bay doors.

(b) Disconnect the cables attaching
the bomb bay door to the forward motor.

(c) Disconnect the chain connecting
the aft motor to the bomb bay door.

{(d) Remove the curved section of
track in the aft bomb bay structure opening.

(e) Remove the bomb bay door through
the section where the track was removed,

(2) INSTALIATION,

(a) Connect the door to the chain
with the master links.

(b) Roll the door up on the drum.

(¢) Install the curved track sectlons
to the bomb bay structure,

(d) Connect the forward cables to the
door,

J+ ENGINE BAY ACCESS DOORS,- There are
two inboard and two outboard englne access
doors which are located on the bottom of the
wing.

(1) REMXOVAL.~ Jack the eirplane before
removing the engine bay access doors. See
Section III,

(a) INBOARD DOORS.

1. Disconnect the four Alrloc fasten-
ers from the engine breather in the center of
the door.

2., Place a mechanic's stand under
door to be renoved and with about six men
supporting the door, remove the attaching
bolt!.

3. When all the bolts are removed,

Plgure 9. Wing Slot Door Installation

Jower the door slightly then move 1t back=-
wards before lowering 1t to the starnd.

(b) OUTBOARD DOORS, (See flgure 14.)-
Open bomb bay door #1 or #8 corresponding to
the engine door to be removed. Remove the
door sections as follows:

1. Disconnect the four Alrloc fasten-
ers in the center section of the door from
the engine breather, Remove the center section
first.

2. Open the three small access doors
on the inboard side. Remove three bolts
connecting the center door section to the wing
structure.

3 From within the open bomb bay,
remove the flush head Phillips screws and re-
move the center panel.

4, Remove the forward door section
next by removing .six flush Phillips hedd
screws through the open bomb bay on the in-
board side,

S. Drop the inboard side of the
forward section and disconnect -the de-icer
and wastegate motor elsctric plug connectlons,
Lower the door and remove it from the wlng.

6., The aft door section s remcved
by removing one bolt through the access door
and another bolt on the forward outboard
side through the wing structure.

7. Through the bomd bay, remove the
Phillips flush head screws on the inboard side
of aft doors, Pull door down until clear of
the air duct at the rear of the door section
and remove from the wing.

(2) INSTALLATION.- Reverse the removal
procedure.
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I. UPPER EXIT FLAPS
2. BOTTOM EXIT FLAP
3. UPPER WING SKIN
4. AIR EXIT FLAP

s. AIR EXIT FLAP ACTUATING

ROD
6. AIR EXIT FLAP ACTUATOR

7. LANDING FLAP

Flgure 10. Air Exit Flaps

k. FUEL TANK DOORS.- There are slx fuel
tank doors and two access doors on the air-
plane. Each rignt and left wing contains
four doors; one outboard structurse door
loczted on the top aside of the wing directly
above the two outboard fuel tanks which cen-
taln a fuel filler neck and cap; two inboard
fuel tank doors located at the forward spar,
forward of bomb bays #3, #4, #5 and #6. The
inboard tanks also have an access door lncor-
porating a fuel filler neck and cap. This
door is located on the upper side of the wing
above the two lnboerd fuel tanks.

(1) REMOVAL.
{a) OUTBOARD FUEL CELL DOORS.

1. Unfasten the 3ix Airloc faaﬁeners
and remove the fuel filler cap.

2. Break the safety wire, remove
the twelve fuel tank connecting bolts and
washers which connect the fuel tank %o the
door.

3. Remove the door attaching bolts
and 1ift the dcor from the top of the wing.

(b) INBOARD FUEL CzZLL DOORS.

1. Dtaconnect the neceasary cables
and fuel lines.

2. Remove the fuel cell hanger
bolts. It s necessary to remove these
bolts from within the fuel cell. See Sectlon
IV, paragraph 1ll.

he bolts securing the

3. Remove e
gtructure,

door to the alrplane
(2) INSTALLATICN,
(a) OUTBOARD FUEL CEZLL DOORS.

. 1., Ingsert door into position and
connect the tank to the door inside the
f1ller well with the twelve nuts, bolts and
wahsers. Safety the nuts ln pairs.

o, Install the door attaching bolts.
Securs the door tightly.

3. Install filler cap by fastening
the six airloc fasteners with a Philllps
screw driver.

(b) INBCARD FUEL CELL DOORS.- Install
the doors in reverse of the removal procedure.
See Section IV, paragragch 11, for lnstallatior
of the hanger bolts.

Flgure 11, Wing Tip
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Wing Tip Inatallation

Figure 12.

1. TURBOSUPERCEARGER DOORS.- There are four
turbosupercharger doors on the alrplane. Each
door 1s of steel and dural constructien,
serving as an access cover for two turbosuper-
chargers.

(1) REMOVAL.

(a) Remove the right and left sectlons
of the flight hood falring.

C0 0000000000000

0000000000 00O0DO0D0O0O0 O0C OO0 00 00

VIEW LOOKING AFT & INBOARD

REMOVAB(I./E Tnflcx SECTION
REMOV{?LE S?AUNG STRIP

(b) Remove safety wire, bolts, washers
and nuts attachling shroud assemblles to the
wing and the turbo door.

(c) Remove the seals.
(d) Remove the shroud assembly.
(e) Remove the failring ribs.

(f) Remove the Fhillips head screws
to remove the door.

(2) INSTALLATION.- Reverse the removal
procedure.

m. MAIN LANDING GEAR DOORS.

(1) GENERAL.- There are two sets of
double doors for each maln landing gear,
the forward doors and the af% doors. Zach
set of doors operates separately. The for-
ward doors are operated by an electrlic door
actuator, The aft doors are attached to
the strut with attaching rods and operate
with the landing gear for opening and
closing.

(2) REMOVAL.
(a) FORVAID TOORS.

1, Disconnect the actuator.

00000 5000 0O

I

/

Pligure 13.

10

Bamb Bay Door Installation
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Flzure l4. Outboard Engine Access Door

2, Disgconnect tnhe door lock,.

3. Remove the hlinge bolts, nuts and
wasners,

{b) AFT DOORS.

1. Remove the bolts, washers and
nuts connecting the rodas to the door,

2. Remove the hinge bolts, washers
and nuts.

(3) INSTALLATIOMN.- Reverse the removal
procedure. -

n. NOSE WHEEL DOORS.- Two nose wheel well
doors sare lnstalled on the alrplane.

(1) REMOVAL,

(a) Dlsconnect the actuator from the
door.

{(b) Dilsconnec: the bondlng wires.
(¢} Remove the hinge bolts..

(2) INSTALLATION.- Reverse the removal
procedure.,

(3) ADJUSTUENT.- See Sectlon IV, para-
graph S.

11
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2. CREW NACELLE

2, CREW MNACELLE.

a. DESCRIPTION, (See filgure l.)- The crew
nacelle, forming the center sectlion of the
wing, 1s dlvided 1intoc three sections; the
forsard section, center section, and aft sec-
tion. Windows are falred into the leacing
edge of the nacelle to provice 7lslon for the
copllct ard bombardier, and a canopy is in-
stalled on the upper side fcr the pllot. An
astrodome 1s provided for the navigator.
Pairings are ilnstalled on the top and bottcm
of the nacelle to simulete gun Surrets and
sighting stations.

b, FLOORS.,- Laminated wood floor sections
are provided throughout the crew nacelle,
The floor sectlions are secured to the nacelle
structure with countersunk screws and washers.

¢, WINDOWS AND CANCFY.- The forward windows
are plexiglas with the excertion of the bom-
bardier's window which !s made of lamlnated
plate glass., The pilot's canopy and the astro-

dome are made of plexigles.

(1) REMOVAL.- The forward windows are
mounted In corke-rubber and held In place by
retalner strips with countersunk screws. The
astrodore Ls secured by a rubber extruslon
that can be removed by pulling a thong
attached to ocne end of the extrusion. The
cancpy can be removed la the followling
marrer (see flgure 2):

(a) Remove the faliring around the
cancpy.

(b) Remove the screws from the retain-
er strips on both sides of the canopy.-

(c) Pry the nylon and balloon cloth
fror: the filler. .

(a)

(e} The canopy ra!l may be removed by
reroving the bolts securing 1t to the nacelle
stucture.

(2) INSTALLATION.

(a) If the canopy rall has been removed
from the alrplane, carefully clean the cement
from it and the nacelle surface. Apply a coat
of cement, Sherwin Willlams Palnt Corporation
PV-410 or equivalent, to the nacelle asurface
and bottom of the rall. Secure the rail to
the atructure,.

Renove the canopye.

(See figure 2.)

(b) Install two nylon webs, a balloon
cloth strip, and a rubber tube on the canopy
in the follcwing manner:

1, See that the two nylon webs are
prepared correctly. Both webs are to he
doudled in the lengthwise direction and
quilted with nylon thread. Tre quilting 1is
spaced at 0.5 inch Llntervals in both length-
.wise and crosswise directions. The first rcw
of stitching in the lengthwlise direction ls
located approximately 0.125 tnch frcm the
looped edge.

2. Mask both sides of the canopy ard
one slde of each nylon web to a distance of
1.0 inch from the edge.

3. Immediately prior to the applica-
tion of adhesive, clean all mating surfaces
with naptha.

4, Apply a first coat cf adheslve to
one s'de of the canopy and to-one nylon web.
Use 100 parts of Penacollte G-1131A, 20 parts
of G-1131B, aend 20 parts of denatured alcohol.
Penacolite 1a a preduct of the Pennsylvania
Ccal Products Companye.

NOTZ

This prepared adhesive must be
used with'n three hours after
mixing.

S. Starting at the aft end of the
enclogsure and at one end of the nylon web,
apply one light brush coat of achesive simul-
taneously to both mating surfaces.

T PORTANT

Use conly enocugh acdhesive to
completely cover the surfaces.

6. Mark down the time at which the
adhes've 1s applied at lntervals of three
feet on the masking tape adjacent to the
Joint .

7. Allow exactly two hours open dry-
ing time before applylng 8 second coat of ad-
hesive. As the second coat is brushed on,
observe the time marking on the masking tape
so that the second coat will be applled
exactly two hours after the first coat along

the complete length.
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I. CANCPY FAIRING
2 CANOPY FAIRING BUMPER
3. RETAINER PLATES

4. CANOPY

S BALLOON CLOTH

6. NYLON CLOTH

7. CANOPY RUBBER SEAL
8 FILLER PLATE

9, CANOPY RAIL

10. SKIN (TOP OF WING)

Flgure 2. Cancpy Installation

8. Mix the Penacolite ln propor-
tions of 100 psrts of G-1131A and 20 parts
of G-11Z1B.

NOTE

Use thls mixture as soon as
possible. It should be dis-
carded when 1t has thickened
to the point where it cannot
be easily spread in a thin,
even coat.

9., Apply the second coat, starting
at the same point the flrat coat was started.
Mark the time at three-foot intervals in the
same manner as for the first coat,

10, Allow a 40 minute open drying
time before assembling the Jjoint,

IMPORTANT

While assembling the Jjoint,
do not touch the adhesive film
with fingers or any object.
Avold sliding the surfaces
once they have been Jolned.

11. Exart every effort to see that
each part of the Joint 1s assembled exactly
40 minutes after the second appllicatlon of
Penacolite. Check the time as marked on the
masking tape to lnsure this. The strength
of the joint depends princlpally upon the
proper cpen assertbly tlaze.

12. Press the aylon web firmly down
on the canopy. Cover the nylom with a rubber
atrip. The rubber strip should be 50 shore,
,125 inches thick, 260 inches long, and 1l.§
fnches wide. Place a strip of .040 24st
aluminum, 2680 lnches by 1.5 over the rubbder.
TInstall s series of "C" clamps around the
canopy edge to hold the rubber and aluminum
pressure strips firmly agalnst the nylon.
Install the clamps l.5 inches apart, Lap the
nylon web 2-3 inches at the aft end of the
canopy. Make sure that the pressure strips
bear over the entire width of the jolnt,

13, Allow presaure to remain on the
Joint overnight.

14. Apply the second nylon web on
the canopy in the foregoling manner. Allow
a minimum spaclnz of 10 inches between the
interior and exterior lap jloints of the nylon
webs,

(¢} Coat the upper surfaces of the
canopy rall with Sherwin Willlams Sealer,
Number PV-410 or equivalent. Preas the filler
{n place on the rall while the sealer 1s wet.

(d) Brush a light coat of U.S. Rubber
Company cement 6136 or equivalent on one alde
of the rubber tube., Allow a 10 minute drying
period. Then press the cement coated side
of the rubber tube agalnat the cancpy edge,
between the two aylon webs.

A
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Flzure 3.

CAUTION

Do not apply cement directly

to the canopy edge, as ths
solvent contained in the cement
will attack the plexiglas.

(s) Place the canopy in positlon.

(f) Coat the upper surface of the flller

and the lower mating slde of the nylon webs
with U.S, Rubber cement 6136, or equivalent.

(g) Place a balloon cloth sealing strip
in place around the inside of the canopy, and
inatall the retalners., As the retalners are
being installed, pull nylon webs into position
so as to remove all wrinkles ard align the
threads” as nearly vertical as possible. Do
not pull the nylon down hard encugh to compreass
the rubber tube. (See figure 3.)

(n) Cement the balloon cloth strip to
the nylon web as shown in figure 2. Use
U.S. Rubber cement 6136, or equivalent. Do
not allow the cement to contact the plexiglas.

(L) Apply a small filet of sealer,
Prestite Englineering Co. SH-101C, or equiva-
lent, to the top of the interior nylon web,

(3) Trim the nylon weba off flush with
the retainers,

{k) Coat the exterlor nylon web with
enough PV-410, or equivalent sealer, to seal
the pores of the web agalnst the entrance of
water,

(1) Install the falring around the
ocutside of the canopy.

d, ASTRODOME, (See figure 4.)- The astro-
dome 1a designed so that it can be used for
emergency escape., The dome 13 held in a reces-
sed mount by a rubber extrusion. Remove the

Installation Retalner Stri

dame by pulling on the thong, attached to the
rubber extrusion. The dome releaszes inward.

e, BHATCHES, (See figure 1l,)- There are
three escape hatches in the alrglane; the
lower escape hatch, bomb bay escape hatch,
and the rear upper escape hatch. The lower
and the bomb bay escape hatches can only be
opened from inside the alrplane. The maln
entrance hatch and the rear upper escape hatch
can both be opened fram elther the inside or
outside, The handles for opening the hatches
fold so that they are flush with the surface
of the hatches. A jettlison handle i3 located
at the forward side of the main entrance
hatch.

(1) REMOVAL.- An escape hatch may be
removed by ralsing and turning the handle.
The main entrance hatch may be removed by
opening the hatch, then by pulling up on the
jettison handle., Support the hatch before
pulling the jettison handle.

(2) INSTALLATION AND ADJUSTMENT.- All
hatches are provided with panels which may
be removed for access to the latch mechaniasms.

(a) ESCAPE HATCHES,

l. Adjustable roda coanect the
handle to the latches. The rods must be
ad justed to place all latches in the seme
relative position. The initial latch
settings for the three escape hatcnhes are
ag follows:

Lower Escape Hatch: 1-9/16 inches
Bomb Bay Escape Hatch: 1-11/16 inches
Upper Escape Hatch: 1-1/2 inches

NOTE
Measurements are taken from

the edge of the hatch to the
tip of the latches.
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Flgure 4.

2. Purther adjust the rods so that
the latches willl clear the dogs, allowlng the
hatch to release properly.

3. Adjust the dogs that are secured
to the structure around the opening. Loosen
the screws and move the dogs as requlired so
that the hatch fits anug agalnst Lts rubber
bumper and s falred to the outside contour,

(See flgure S, view A.)
{(b) MAIN ENTRANCE HATCH.

_flgure S5.)
1. Ralse the jettlson handle, allgn

(See

Astro Dame

the hinges, and press the handle down.

2. Check the operation of the hatch.
If it 13 necessary to adjust the latches anrd
dogs, follow the procedure outlined ln para-
graph (2) {a) preceding. Thls initial measure
ment for the latches on $his hatch is 1-1/2
inches.

3. The rods connecting the bungees
to the hinge arms skould be adjusted to 1
measurement of 13-11/16 inches + 1/4 lnch.
This measurement 1s to pln centers.
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UPPER ESCAPE HATCH
<N MAIN ENTRANGE HATGH
; ’f . BOMB BAY ESCAPE HATCH
O [G (LEFT SIOE ONLY)
LOWER ESCAPE HATCH

Oh P

DETAIL-LATCH PLATE

LATCH PLATE

DOOR HINGE

EMERGENCY RELEASE HANDLE
DOOR HANDLE (INSIDE)

DOOR LATCH AND OPERATING MECH.
BUNGEE

OUTSIDE DOOR
HANDLE

—\

Pigure 5. Main Entrance Hatch
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3. FLIGHT CONTROLS
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3. FLIGHT CONTROLS.

a, DESCRIPTION,

(1) ELEVON CONTROLS. (See figure 1.)-
The slevons functlon as hoth elevators and
allerons. The control system ls so designed,
however, %hat the airplane ls controlled
leterally and longlitudinally in the same
manner a3 is an airplane with conventional
atlerons and elevator. The control columns
and wheels are connected to torque tube
assemblles by cables enclosed in the columns.
The Sorque tubes are connectad to gquadrants,
and cable agssemblies attached to the guadrants
extend aft and outboard lnto each wing to two
hydraullc control units at each elevon. A
cable tenslon regulator {nstalled at each
hydraullc unlt tends to malntaln a nearly
constant cable tenslon, regardless of temper-
ature changes or structural deflectlons.
Inascmuch as the elevons are actuated by
hydraulic cylinders, "feel" has been lnserted
tnto the system by a control force bellows
attached to the pllot's column and springs
attached to the contrcl wheel mechanism in-
slde each control column. An electric motor
assembly ls lnccrporated in the system at
each inboard hydraullc unit for use in the
event of a hydraulic fallure.

(2) RUDDER CONTROLS, (See flgurs 2.;-
The rudders are cable-contrclled and hydrau-
lically-actuated. The pllot and copllot are
furnished with toe pedals for control of the
rudders and brakes. Push-pull rods connect
the rudder pedals to torgue tube assemblies,
and cables extend aft and outboard along the
rear wing spar to hydraulic units at each
rudder. Preload spring unlts are attached
to the copllot's rudder torque tubes. The

b. TROUBLE SHOOTING.

prelcad units are used to retum the pedals
to the neutral position., Rudder trim 1is
controlled by a dlal knob mounted on the
pllot's pedestal. Rudder trim ls uged to
correct yaw by changlng the neutral position
of the rudder pedals, thus opening the
selected rudder an amount corresponding %o
the dial setting. (See figure 3.)

(3) TRIM FLAP CONTROLS., (Ses figure 4,)~
The trim flaps ars electrically-operated by an
eizht-position switch located on the pilot's
pedeatal. Two Indicators are installed on the
pedestal immediately forward of the control

switch.

(4) LANDING FLAP CONTRCLS. (See
figure 5.)- The landing flaps are controlled
by a switch located on the pilot's pedestal,
and a flap positlon indicator is installed on
the copllot's side of the lastrument panel.
The landing flap power unlt, conslsting of
two electric motors and a gear box assemdly,
1s situated ln the top of the crew nacelle
just aft of the rear wlng spar. Torque
tubea, connected by universal jolnts, are
-used to transmlit torque to the flap actualting

mechanlsms in each wing.

(5) WING SLOT DOOR CONTROLS. (See
figurs 6.)- Wing slot doors are electrically-
controlled and hydraullcally-actuated. They
are controlled by a three position swlich
located on the pllot's pedestal and indlcator
lights sre installed on the pllot's lnstru-
ment panel to show the open positlon of the
doors. Inasmuch as it i3 deslrable to have
the slot doors open during take-off{ and
landing, a switch actuated by the main gear
{n its down position keeps the doors open
until the gear 13 retracted.

TROUBLE

PROBABLE CAUSE

REMEDY

Brakes apply when rudders
ars operated,

Leaky brake solenold valvs.

Replace solenold valvs,

Excesslve trimming re-
quired with normal load
distrioution.

landing flaps nor properly

ad Justed..

Primary control surfaces
out of adjustment.

Ad just the control system.

Check the flaps in the
up posltion and adjust the
. gurfacea.




Section IV
Parugreph 3

OUTBOARD SERVO UNIT

INBOARD SERVO UNIT

SEE VIEW “A°

Figure 1. Elevon Control System
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TROUBIR

PROBABLE CAUSE

REMEDY

landing flaps inoperative.

Powar unit not engaged.
Circult breaker off.
One electric motor lnoper-

atlve and motor brake not
engaged.

Engage %the unit.
Reset circuit breaker.

Teat by using motor
switches on %the power
unit, one at & time. Re-
place faulty motor.

Mechanical stop engages
each time flapas are
operated.

Limit switches improperly
ad justed,

Faulty limit switches.
Motor brake not functloning

Adjust swltches to stop
flaps at proper travel,

Replace and adjust switch.

Repalr brake or. replace

sorrectly.

motor,

e, REPLACEMENTS.- 7x19 cable assemblies
will be replaced 1if more than six broken
wires appear ln any ome-inch length of

cable., Prozeni binding, or rough operating
]

pulleys willl also be replaced.

d. CLTANING.- Pulleys and bearlings are
packed with lubricant and are not to be
cleaned with any liquid that will dilsolve
the lubricant. Use a damp cloth %o clean
these parts.

6. REMOVAL AND INSTALIATION OF CONTROL
CABLES.~ Turnbuckles and disconnect polints
are lncorporated in the rudder and elevon
control systems. If the cables are to be
disconnected and one set removed from the

CONTROL KNOB

PRELOAD CYLINDER DRIVE RCODS

Pigure 3. Rudder Trim Controls

airplane, ldentify each end to be disconnected.
Secure the cables remaining in the alrplane %o
some part of the alrplane structure so that
some tension will remaln on them after they
are disconnected. A plece of airplane shock
cord 1s sultable for thls purpose. The cables
are clad wish aluminum alloy Subing and in
some instances !t will be necessary to remove
pulleys in order %o remove %the cable assem-
blies. After installlng cables, be sure shal
all pulleys, falrleads, and cable guards bave
been reinatalled.

f. CONTROL COLUMNS. (See figure 7.)- Each
control column s bearing-mounted on dual
torque tubes and the ends of the torque tubes
are supported by bearing assemblies that are
bolted to the airplane structure. Cable
quadrants, enclosed by the control column,
are secured to the torque tubes. A chaln,
engaged with the control wheel shaft sprockat,
{s attached to the quadrants by means of
cables and another set of cablas from the
quadrants are connectad to pulleys at the
center of the column. The manner in which
these cables are attached enable the quadrants
to be turned in opposite directions with the
control wheel, or together in the same dirsc-

.tion by moving the control column. Thus the

control column may be moved and the control

wheel turned at the same time, producing the
same control effect with the elevons as that
obtained with conventional allerons and ele-
vator. The control wheels are spring-loaded
to the neutral positions and the columns are
gonnected to a force bellows which provides

%reel" to the operation of the columns.

(1) REMOVAL OF CONTROL COLUMNS. (See
figure 7.)- Parts of either control column
may be replaced without removing the column
assemblies from the alrplane, See para-
graph (2) following. However, 1f removal of
& column assembly Is necessary, proceed as
follows:

(a) PILOT'S CONTROL COLUMN ASSEMBLY,

1., Remove the fabric cover from the
copilot's side of the control pedestal,

2. Disconnect the push-pull rods
from the horna of the torque tubes.,
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OESCRIPTION

LOCATION

CIRCUIT BREAKER

PILOT'S PEDESTAL PANEL
CONTROL SWITCH

LANDING FLAP SWITCH PANEL
ENGINEER'S JUNCTION PANEL

PLOT'S PEDESTAL PANEL
PILOT'S PEDESTAL

LANDING FLAP SWITCH PANEL
PILOT'S PEDESTAL
ENGINEER'S STATION

ARD OGN~

0.C. DISTRIBUTION PANEL

ENGINEER'S STATION

® 12
i H
@) : /
N e
W/ \;’ / e
G 2 i
Omw— ® |,
\A '
@
-
7 FLAP UP OVER-TRAVEL SWITCH AFT OF RH. REAR SPAR
8 FLAP POSITION TRANSMITTER AFT OF R.H. REAR SPAR
9 FLAP DOWN OVER-TRAVEL SWITCH AFT OF RH. REAR SPAR
10 PRESSURIZED PLUG R.H. CREW NAC. BULKHEAD
11 FLAP ACTUATOR POWER UNIT AFT SECTION CREW NAC.
12 LANDING FLAP RELAY PANEL AFT SECTION CREW NAC.
Pigure 5. Landing Flap Controls

3. Disconnest the force bellows
connecting rod at the forward aide of the
column.,

4., Remove the slips securing the

electrical wiring to the forward side of the
column,

S5, Pry the name plate from the con-
trol wheel hub and pull the wire cable out
to clear the nut on the control wheel shaft,

6. Remove the nut and washer from
the control wheel shaft, pull the wheel off
and remove the spacer from the shaft. Leave
the control wheel in the alrplane to save
disconnecting the wiring.

7. Remove the bearing cap from the
inboard end of the torque tubes. .

8. Remove the three bolts securing
the bearing assembly at the outboard end
of the torque tubes,

° 9, Remove the column assembly from
its position on the pilot's floor.

(b} COPILOT'S CONTROL COLUMN ASSEMBLY.

l. Remove the fabric cover from the

copllot'!s side of the control pedestal.

2. Remove the flooring around the
base of the control column.

3. Secure the elght elevon cables
so that when they are dlsconnected at the
cable quadrant some tension will remain on
the cables extending aft.

4. Loosen the turnbuckles, relleving
the cable tension enough so that the cables
may be disconnected from the torque tube
quadrants. Access to the turnbuckles 1s
galned by lowering the landing flaps. The
turnbuckles, four on each side, are located
outside the crew nacelle along the wing spar.

S, Diaconnect the cables fram the
quadrants at the inboard end of the control
column torque tubes.

6. Remove the cable guard from over
the top of the quadrants.

7. Remove the three bolts from the
bracket at the inboard end  and the four bolts
from the brasket at the outboard end of the
torque tubes., To remove the column assembly,
raise it up and move it outhoard.

’
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. ] PILOT'S CONTROL
COPILO'I;;g LSg:TROL COLUMN

SPRCCKET

CHAIN

TURNBUCKLES

PULLEY ASSEM.
SPRINGS

OUTER TORQUE_ TUBE
INNER TORQUE TUBE
CABLE QUADRANTS

. BEARING

0. SUPPORT

1l. CONTRCL COLUMN STOPS

I

2
3
4.
S.
6.
T.
8
9.

Pigure 7, Control Columns



(2) DISASSEMBLY QF CONTROL COLUMNS. (See
figure 7.)- The control wheel shaft, chaln,
cables, and pulley assembly may be disassembled
from the column without removing a column
assembly from the alrplane.

(a) CONTROL WHEEL SEAFT AND CHAIN ASSEM-
BLY.

1, Remove the cover plate from the top
of the column and the sccess cover from the
aft side of the column.

2. Cut the safaty wire and discommect
the turnbuckles at each end of the chaln and
11ft the chain off the sprocket,

3. After removing the control wheel,
remove the snap ring from the shaft at the
forward side of the column. Then remove the
snap ring that holds the bearing in the aft
side of the column.

4. Pull the shaft af%, out of the
column and at the same time, 3llde the
sprocket and spacer off the shaft within the
column. A stop cam 1s installed on the shaft
tn the copllot'!s column. Remove the cam at
the same time the sprocket 13 removed.

(b) PULLEY ASSEMBILY.
two spring adjustments

the control column.
frem the pulley assem-

1. Loosen the
at the forward slde of
Dlsconnect the springs
bly in the column.

: 2, Cut the safety wlre and remove
the ball ends of the cables frocm the slots
in the pulleys.

3, Remove the bolt which extends
through the center of the pulley assembly,
holding the retalner at each 31de of the
column. Remove the rstalners.

4., Remove the snap ring and sllde
the pulley shaft out of the right side of
the column. Two apacers ares installed on
the shaft. Remove the spacers and the pulley
agsembly as the shaft ls belng removed.

(c) TORQUE TUBE AND COLUMN - ASSEMBLIES.
(See figure 7.)

1. Remove the nut and washer from the
end of the torque tube. i

2, Slide the bearing assembly and
the spacer off the end of the tube.

3. Mark the position in which the
quadrants are installed on the splined torque
tube. Slide the inner torque tube out of
the outer tube and column. As 1t ls being
removed, the quadrant, spacer, and retalner
will slide off the end of the tube inside
the column. Identify these parts for rein-
stallation. .

4. Remove the snap ring from the
end of the ocuter torque tube, within the
column, and slide the tube out of the column.
The quadrant and spacer will sllde off the
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tube as it 13 belng removed. Identify the
parts.

5. Remove the snap rings from the
sides of the column to remove the bearings.

(3) ASSEMBLY OF CONTROL COLUMNS.
(See flgure 7.)- Reinstall parts in the
reversa order of thelr removal. Do not
attempt adjustment of the columns until they
have been installed in the airplane.

(4) INSTALLATION OF CONTROL COLUMNS,
(a)

reverse of thelr removal procedures.
figure 7.)

Install the control columns in
(See.

(b) Do not cornect the cables in the
columns untll the elavon cable aystem ts to
be adjusted. See paragraph g (1) (f)

followinge.
g. ELEVON CONTROL SYSTEM. (NORMAL AND
EMERGENCY)
(1) NORMAL CONTROL SYSTEM. (See
figurs l.)

(a) DESCRIPTION.- Normally each
elevon L3 actuated by two hydraullc cylin-
ders which are coantrolled by servo valves,
operated by dual cable systems. The con-
trol canles are attached to the quadraat-and-
torque-tube assemblies upon wnich the con-
trol columns are bearing-mounted. The column
and wheel mechanisms are connectad to the
torque tube assemblles lo such a manner
that fore-and-aft movement of the columns
moves the quadrants together in the same
direction, and movement of the control
wheels produces a differentlal movement of
the quadrants. Thus either alleron or
elevator, or combined alleron and elevator
control 13 possible. ’

() OPERATION.- Operation of the
system may best be described by example:
Moving the control columns aft with the
wheels in neutral, displaces the servo
valve spool, at each elevon cylinder, in
the same direction. Thls opens to pressure
that side of the cylinders that causes both
elevons to rlse. With the columns aft and
the control wheels turned to the right, the
servo valve spools will move in the opposite
directions sc that the left elevon will lower
some and the right elevon will raise a little
higher. In thls posltion a comblned elevator
and alleron actlon ls effected as used to
make & climbing turna.

(¢) CONTROL FORCE BELLOWS. (See
figure B.)

1, DESCRIPTION.- A control force
bellows assembly 13 attached to the pilot's
control column to provide artificlal "reel
to the operatlon of the control columns.
Ram alr is directed into one side of the
bellows and the other side Ls vented to
atmosphere, therefore, the effect of the
bellows may be felt only when the sirplane
{s tn flight. A heating element ls lncor-
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BELLOWS

LINKAGE

PILOTS

CONTROL COLUMN-\\

) Figure 8, Control Forcs Bellows

porated in the bellows for anti-icing
purposes,

2, HEATING ELEMENT CONTROL AND
CIRCUIT, (See figure 9.)- The heater ls
operated by a circult breaker type switch
on the engineer's upper electrical control
panel, Thls switch also controls the
operation of the upper and lower pltot
tube heaters, The heater operates on a
30 volt, grounded, &.c. circuit which is
tapped from e tranaformer in the transformer
panel which takes its current from the ring
bus through a limiter,

3. REMOVAL OF THE CONTROL FORCE
BELLOWS,

a, Disconnect the bellows shaft
from the rod forward of the lever assembly.

be. Loosen the clamps and dls-
connect the hose from the rem alr duct at
the lower side of the bellows,

¢. Remove the eight bolts from
the flange of the bellows and the support
bracket.

4, DISASSEMBLY AND ASSEMBIY OF THE
CONTROL FORCE BELLOWS,- The control bellows
housing 1a constructed in two half sectiouas,
bolted together about its perimeter. Bear-
ing assemblies are bolted in each end to

10

ITEM DESCRIPTION LOCATION

| |UPPER PITOT TUBE C.N. NOSE_SEC.

2 [LOWER PITOT TUBE C.N. NOSE SEC.

3 |ENG.UPPER SWITCH PANEL] C.N.NOSE SEC.

4 [SW TYPE CIRCUIT BRK'R | ENG. UPPER SW. P'NL;
5 | TRANSFORMER PANEL C.N. NOSE SEC.

6 |ENG. JUNCTION PANEL BENEATH ENGRS FL.
7 |CONTROL BELLOWS H TR]C.N.NOSE SEC.

Figure 9. Control Force Bellows
Heating Circuit



acccmodate movements of the bellows shaft,
The dlaphrag: Ls fastered 5o the shalt wit}
bolts and the ouscer sdge of the dlaghragm

13 attached to a flange #ishln the houslag
with screws. 'fhen a diaghyagm Ls installed,
1t must be poslticred oz the shaft so that
thers w11l be a measur=ment of 9.88 lnches
between the aft and of the securing bolta
and “he center of the clevis end of the
shafs.

5. INSTALLATION OF THE CONTROL
FORCEZ 3BELLOWS.- Reverse he removal procedure,

6. ADJUSTING TEE CONTROL FORCZE

BELLONS LINKAGE.- See adjustment of the ele-
von control system, parazraph (£), follow-

l.ng. .
(d) SERVO VALVE CPETRATING MECHANIZMS,
(See figurea 10 arnd ll.)- Two servo valve

Seation IV
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operating mechanlsms are mounted on the fore
ward sida of the rear wing spar In each wing, .
{a ltne wlth the two hinge polnts of each
elavon. A rod assembly connects each
mechanlsm to lts reapectlve servo valve,

1. HREMOVAL OF SERVQ VALVE OPERATING
MECBANISMS .- Access to the lnboard mechanism
may be gained by opening the ammunition access
door in the lower wing surface and opealng
the zipper on the canvas cover. The outboard
mechanism may be reached by removing the

" rectangular cover in the lawer wing surface

just forward of the rear wing spar and near
the outboard end of the elevon.

a. Rellave the tenslon on the
cables attached to the mechanlsm to he re-
moved.

INBOARD SERVO VALVE
OPERATING MEZHANISM SHOWN

OUTBOARD  SIMILAR

X
.....

RIGGING

Figurs 10.

Rigging Pin Installsd

11
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Pigure 1ll,
b, Disgconnect the cables from the
mechanism,
¢e Disconnect the servo valve
operating rod from the lever beneath the
lower quadrant on the mechaniam,

d. Remove the bolts securing the
mechaniam brackets to the rear wing apar.

2, INSTALIATION OF THE SERVO VALVE
OFERATING MECHANISMS,~ Reverase the removal
instructions. 8ee paragraphs g (1) (f) and
g (2) (d) for sdjustment of the normal and
emergency control systems.

12

Elevon Astuating Cylinder and Servo Valve

(e) HYDRAULIC ACTUATING CYLINDER AND
SERVO VALVE ASSEMBLIES, (See flgure 11.)-
Two actuating cylinder and servo valve assem~
blies are provided for the operation of each
elevon. They are located in the leading
edge of the elevons at the hinge points.
Access covers are provided in the lower sur-
face of the elsvons, '

1. REMOVAL AND INSTALILATION OF
ACTUATING CYLINDER AND SERVO VALVE ASSEM-
BLIES.- Installation of these assemblles is
made in reverse of the removal procedure,




a. Remove the access cover from
the lower side of the elevon.

b. Dlsconnect the servo valve
operating rod from the cylinder and valve
assenmbly.

¢. Dlisconnect the hydraulle
pressure lines to the servo valve.

d. Disconnect the actuating cylin-
der from the rear wing spar and elevon. Re-
move the cylinder.

2, DISASSEMBLY AND ASSEMBLY OF
ACTUATING CYLINDER AND SERVO VALVE ASSEMBLIES.-
Refer to Section IV, paragraph 16, hydraulics.

(f) ADJUSTMENT OF THE NORMAL ELEVON
CONTRCL SYSTEM.- Use a bubble protractor to

check degree settings. See paragraph S follow=~
ing, for determining the horizontal reference
line of the airplane.
sequence 1s intended for ad justment of the com-
plete elevon control system:

1., SERVO VALVE CPERATING MECEANIM,

a. Disconnect the servo valve
actuasing rod from each of the four mechanisms,

b. Check each actuating rod for
56 + 6 pounds preload. If necessary, ad just
by Toosenlng or tightening the cap at the end
of the rod.

¢. Install a 1/4-inch bolt or pin
through the rigging hole in the bellcranks at

each servo valve operating mechanism. (See
tgure 10.)
2., COPILOT'S CONTRCL COLUMN. (See

figure 12.)- Use a bubble protractor to
determine settings of the column and torque
tube quadruants in reference to the horizontal
reference llne of the airplane. A leveling
plate 1s located in the fornard inboard

corner of number four bomb bay. By suspending
a plumb bob from the fltting over the plate,
the alrplane's position may be determined.

a. Disconnect the control wheel
cables. '

b. Clamp the torque tybe bellcranks
so that they are parallel and 11% + 2° above
a centerline parallel to the horizontal refer-
ence line.

¢, Check the torque tube quadrant
in the column., The inngr torque tube quadrant
canterline should be 53° above a line parallel
to the horlizontal reference line and the outer
torque tube quadrant centerline should be 23°
above 8 line parallel to the horizontal refer-

ence line.

d., Set the control column in neutral
by inserting a pln through the rigging hole in
the outboard torque tube support.

e. Adjust the springs attached to
the pulley at the center of the column so that
the rigging holes in the pulley and column are
altgned. Insert s pln through the holes.

The following operatfonal
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f. Connect the control column wheel
cables. Clamp the wheel In neutral and adjuat
the turnbuckles to remove the slack in the
cables.

g. Remove the clamps from the torque
tubes.

h. Apply 96 # 1 inch-pounds torque
to the control wheel in elther dlirection.
Then tighten the wheel cable untll the wheel
returns to neutral, Remove the torque from
the wheel and tighten the other cable to re-
turn the wheel to neutral again.

1. Move the control column and
wheel to the neutral position. Check the
torque tube bellcranks; they should be 11%°
above a line parallel to the horizontal refer-
ence line.

3. PILOT'S CONTROL COLUMN,
figure 12.)

(See

a, Dlacornect the bellows from the
column at the turnbuckle link.

b. Place the control column in
neutral and tnstall a rizging pin at the in-
board end of the torgue %tubes.

¢. Move the control fcrce bellows
shaft .125 aft of 1t3 maximum forwerd position
and clamp the actuating lever to the structure,

d. Adjust the bellows turnbuckle
and connect 1t to the control column.

e. Adjust the pllot's control column
{n the seme manner a3 the copllot's. See
paragraph 2 & thru i,

f£. Secure both control columns {n
neutral, .

g. Adjust the torgue tube inter-
rods so that they fit between the
and copllot's torque tube bellecranks.
the rods.

4. ENTIRE CABLE SYSTEM.

connect
pllot's
Connect

a. Take up the slack and uniformly
load the cable system until all tenslon regu-
lators index to thelr "mean" position. (See
flgure 1, view "A.") Adjust the tenslon in
the elevon up and elevon down cable system
until the regulator wrist plates are evenly
losded, and not causing any braking action.

b. Adjust the Llnterccnnecting
cables that extend between the two servo valve
operating mechanisms to 75 & 10 pounds tenslion.
Adjust the tenslons evenly so that the rigging
pins are free in each bellcrank.

¢c. Adjust all falrleads %o clear
the cables,

d. Adjust the crew nacelle pressure
seal clips so they will not deflect the cables.

e. Remove the rigging pilns at the
control column and at the servo valve operating

13
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mechanism bellcracks. The system should remaln
in neutral, being adjusted so that all rigging
pins can be easily removed.

f. Move the control whael and column
to check the cable system for freedom of move-
ment. Return the system to neutral and rein-
stall the rigging plas.

5. ACTUATING CYLINDERS AND ELEVONS,

8., To set the elevon positions, use
& bBubble protractor. If the alrplane is 1evel
adjust the protractor to 9° and place 1t on the
elevon at alevon atation 125.589. Check the
level of the airplane by suspending a plumb
bob over the leveling plate in aumber 4 bomb
bay. If this Llhdicates forward slant, subtract
the number of degrees from the 9° and 1If 1t
imdicates a rearvard slant, add the number of
degrees to the 9, For example; a one degree
rearward slant 13 indicated. The protractor
would then be get to 10° and placed on elevon
statlion 125.585. Moving She elevon to center
the protractor bubble, places the elevon in
the approximate neutral position, From this
poilnt the protractor can be 3et to indicate
the proper up and down limlts of elevon move-
ment,

b. Set both elevons in a maximum
down position of 25 + 1°, The maximum down
position 13 determined by the point of inter-
farence with the wing gtructure. Ralse the
elevons 1/2°, plus 1/2°, mirus 0°. Adjust
the piston rods so that the plstons are
bottcmed in the cylinders at this elevon
position.

c. Move the elevons %o thelr
maximum up position of 35 + 1°. ~Lower the
elevons 1/2°, plus 1/2°, mTaus C°. Adjust
the actuating c7linders and thelr caps until

the plstons are bottomed.

d. Check all cylinders to see that
the stroke does not exceed the dimension
stamped on the cylinder name plates.

e. Clamp the elevons in the neutral
position.

f. Connect the servo valve opera-
ting rods between the bellcranks and actuating
cylinders. Adjust the rod so that the servo
valve spool head gap ls .125 + .005.

CAUTION

Be sure that all valve spools are
free to move in elther dlrection
before turning on hydraullc power.

g. Remove the clamps from the ele-
vons.

h. Connect a hydrsullc test stand
{nto the airplane hydraulic system. Refer
to Section IV, paragraph 16.

t. Turn on the hydraullic power
and check the servo valve adj]ustments. Ad-
just the head gap clearance on the spools
a3 necessary to bring elevon dlistortlon or

Sectlion IV
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displacenent within # .25 lanches of the true
faired position at the sxireme ends of the

tralling edge.

J. Remove the bellcrank and cone-
trol column rigging pias.

6. CONTROL COLUMNS AND ELEVONS, -
The following adjustments are made with
hydraulic power on.

a., Keep the control column in
neutral. Adjust the control wheel stops
tn the copilot's column to limit elevon
travel to 15 + 1° elther side of neutral,

b. Keep the control wheel in
neutral. Adjust the forward control column
stop (reference f, figure 122 to limit the
elevon down travel to 15 + 1 .

¢. Tura the control wheel full
right position and move the control golumn
formard until the lef% elevon is 1/2°, plus
1/2°, minus 0%, above the plstca bottcmed
position (25 + 1°). See paragraph 5 b,
preced!ng., Adjust the main cable cutoff
stop at the copllot's column to 1limit the
travel to thia position.

d, Turn the control wheel to the
full left positlon and move the control
column forward until the_ rignt elevon 1s
1/2°, plus 1/2°, minus 0°, above the piston
bottomed position (25 + 1%). See paragraph
S b preceding. Ad&just the main cable
quadrant cutoff stop at the copllot's
calumn to limi: the Sravel to thls positicn.

e. Turn the control wheel to the
full left position. Move the control column
aft untll the left elevon is 1/2°, plus 1/2°,
minus O below the plston bYottomed position
(35° + 1°). See paragraph 5 ¢ preceding.
Adjust the column aft stop to limis travel
to this position.

f. Tura the control wheel to the
full right positlon, Move the control columns
aft and check the right elevon. The elevon
should be at least 1/2° below the plston
bottomed position. See paragraph 5 ¢ preced-
tng. If clearance is less than 1/2°, adjust
the copilot's wheel stop to_provide a
clearance of 1/2°, plus 1/2°, minus 0°,

g. With the control wheel neutral,
move the column aft and check the maximum
elevog up goaition. Both elevons should be
up20 ilo

7. CABLE SEALS,- After the control
aystem has been rigged, f1ll the cable seal
housings with hydraulic fluid, Speclficatlon
AN-VV-0-336a. Each housing i{s provided with
e cork which must be replaced after the hous-
ing L3 filled.

(2) EMERGENCY CONTROL SYSTEM.
{a) DESCRIPTION.~ The emergency elevon
control system consists of two electrically-

operated drive assemblles, follow-u% mechani ams
and related electrical equipment. See

15
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figures 13 and 1l4.) A motor and gear box
assembly, camprlsing the emergency drive, is
situated on the aft side of the rear wing

spar adjacent to the inboard actuator of each
elevon. Dual cables connect the drive assem-
blies to elevon quadrants. The follow-up
mechanisms, sach consisting of a sable quadrant
and switch assembly, are mounted an the top of
each inboard hydraullc servo valve operating
mechanism, The quadrants ars operated by
cables attached to the drive sssemblies, and
the switch assemblies are moved by normal
operation of the eleven controls. Two swltches
are provided for engaging the emergency system,
one on the pllot's control wheel that 1a

used for mamentary check of the system, and
one on the pedestal that is used when permanent
engagement ls desired.

(b) OPERATION.- Operation of the ays-
tem L3 as follows: When elther "ELESVON
EMERGENCY CONTROL" switch !s closed, solenoid
valves are snergized’'causing the hydraullc
eylinders at the slevons to became inoperative,
and solenold clutches engage the motors with
the gear boxes in the drive assembllas. . The
normal f£1llgh% control system then controls
the emerzency system by actuating the follow-
up switches, which in turn control the
direction of rotation of the reversible drive
motors, and thereby the up or down movement
of the slevons. Asauming that the follow-up
switches are open, the motor brakes would be
on, holding the elevons in position. Movement
of the slevon controls will close the corres-
ponding up or down follow-up awitches, release
the motor brakes, and start the motors driving
the slevons. The follow=-up switches are
actuated by contact with cams on the follow-
up quadranta., While the elevon controls are
belng moved, either the up or down follow-up
switches willl be actuated, followlng the
movement of the follow-up quadranta, thus
keeping the electrical circult closed. When
movement of the elevon controls ls stopped,

Pigure 13, Rlavon Bmergency Drive Installed

16

the slevons will contlinue to move only
enough that the follow-up quadrants will lose
contact with the follow-up switches. As soon
a3 the follow-up switches are opened, the
motor brakes are set, holding the elevons in
position until further movement of the elevon
controls ls made, Should a predetermined
maximum torque of 1200 ft. lbs. elevon hinge
moment be reached before the elevons arrive
at thelr indicated positions, s torque limit
switch will be opened with the same results
as are caused by opening the follow-up
switches. If an electrical fallure occurs,
& relay will switch the control circult over
80 that the system will operate for a limited
time, from the airplane's battery.

(¢) EMERGENCY DRIVE MECHANISMS.

1. REMOVAL AND INSTALLATION. (See
figure 15,)- The emergency drive mechanism
1s supported by 2 bracket that Ls bolted to
the rear wing spar. Four bolts secure the
mechanism to the splined shaft of the pulley
assembly.

(d) ADJUSTMENT OF THE ZMERGENCY ELZVON
CONTROL SYSTEM,- The normal cont-ol system
must be correctly rigged before ad juatment
of the emergency system. Adjustment of both
elevon emergency controls 13 the same and
once adjusted bhoth elevons are synchronlzed
by the cable control system.

1, Inatall 2 rigglang pin through
the bracket and the drive pulleys.

2, Disconnect the hydraulliec
actuating cylinders from the elevon. See
that the emergency drive cables are dls-
connected or are loosaned.

3, Adjust the length of one upper
cable to ralse ths tralling edze of the
elevon 1.60 inches, plus or minus .10 inches,
above the falred position., OQObutaln this
measurement at the actuator station. Allow
the welght of the elevon 5o be supported by
thia cable.

4., Tighten the other upper cable
assembly until the load 1s equal between the
two cables, The welght of the elevon supported
by these two cables will produce a load of
approximately 50 pounds by a tensiometer
reading. The elevon should now be approxi-
mately 1.85 + .10 inches above the falired
position.

5. Adjust one of the lower gable
assemblies., Tighten the turnbuckle shaft
until a load of approximately 875 pounds ls
placed on this cable.

6. Tighten the second lower cable
assembly and readjust the first cable until
a load of 600 pounds, plus or minus 15 pounds,
{s placed on each lower cable, This should
return the elevon to within .25-inch of the
falred position by dividing the. free play
of the rigging pins,

7. The load on the upper cables
should now be checked at approximately 875
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VIEW LOOKING AFT

I. EMERGENCY DRIVE MECHANISM

2. FOLLOW-UP CABLES

3. EMERGENCY DRIVE FOLLOW-UP

MEGHANISM

4. ELEVON QUADRANTS

s. ELEVON DRIVE CABLES

6. HYDRAULIG SERVO VALVE

" OPERATING MEGHANISM

7. REAR WING SPAR

8. CABLE ADJUSTING NUTS
VIEW A-A 9. LIMIT SWITCHES

(FOLLOW-UP SWITGHES)

Pigure 15, Elevon Emergenoy Drive Mechanlam
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pounds and should have no more than 100
pounds difference.

8. Remove the rigging plns and swing
the elevons through full travel six or elght
times. Check the rigging loads and adjust if
necassary.

9., Connect tha hydraullc actuators,
Apply hydraulic power to the system using a
hydraullic test stand.

10. Move the controls %o the posi-~-
tion that will allow rigging pins to be in-
stalled in the servo valve operating bell-
crank. (See figure 10.) Cut off the hydrau-
1lic power.

11. Adjust the follow-up cable assem-
bly to a tension of 35 pounds, plus or minus
S pounds. Check the rigging pin in the bell-
crank. It should be free.

12. Adjust the limit switch poasltion
(see figure 15) so that .09-inch, plus or
minus .C2-inch, tangential motion at the cam
actuator maximum radius is required from the
rigged posltion %o make electrical contact
at elther the UP or DOWN 1imis switch.

13. Remove all rigging plns.
Connect an external power source to the alr-
plane. Engage the emergency contrel awitch
and check the operation of the system.

14. Cut the external power, and
check to see that the system switches over
and operates on the airplane battery.

h. RUDDER PEDALS AND TORGUE TUBES. (See
figure 16.)

(1) DESCRIPTION.- The ptlot and copilot
are furnlshed with toe pedals, hinged to
heel rests which are bolted to the floor.
Each pedal is connected to & torque Stube
assembly, located just forwvard of the pedals.
Each of the two torgque tube agsenblies con-
sista of an ilnner and outer tuoe which turn
on each other through ball-bearings. The
torque tubes are secured to the alrplane
structure with bearing and bracket assem-
blies. A cable quadrant 1s fastened to the
{nbecard end of each of the pilot's torque
tubes, and the copilot's torque tubes are
connected to the quadrant with push-pull
rods. Brake valve linkage i3 connected to
the pllot's torque tube assembly.

(2) REMOVAL.- Rudder pedals may be re-
moved by disconnectling the push-pull rods
from the pedals and removing the hinge bolts
at the baae of the pedals. Torque tube
assemblles are removed as follows:

(a) PILOT'S RUDDER TORQUE TUBE
ASSEMBLI.

1. Remove the cable shlelds from
the slde of the control pedestal.

2, locate the rudder cables in the
center section of the crew nacelle, two on
each slde of the nacells. Secure the cables

Section IV
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to some part of the structure and then
loosen the turnbuckles, next to the flight
engineer's statlion and the radlo cperator's
station.

3. Remove the cable guard over the
quadrants.

4. Disconnect the cables from the
cable quadrants on the pllot's torque tube
assembly.

S. Remove the bracket assembly at
each end of the torque tube.

6. Disconnect the brake valve
linkage and the push-pull rods from the
pedals.

7. Lift the torgque tube assembly
up, turn to clear the quadrants and remove
from the airplane.

(p) COPILOT'S RUDDER TORQUZ TUZE
ASSEMBILY.- The copilot's torque tube assem-
bly may be removed atthout dlsturbding the
cable system.

1. Disconnect the pecdal and quadrant
push-pull reds from the torque Ltubes.

2, Remove the holt from sach rudder
pedal stop arm at the inboard end of the
torque tube assembly. Sltde the arms ofl the
ends of the torque tubes.

3. Remove the bearing agsecbly from
the structure at the outboard end.

4. Move the torque tube to the right
to clear She inboard end and then 1i£% the
tube assembly up and remove 1§ frem Sthe alr-
plane.

(3) INSTALLATION OF RUDDER PEDALS AND
TORQUE TUBES.- Clean all parts befors in-
stalling. Installation of these assemblles
ts accomplished by reversing tle removal
procedurse,

{. RUDDER CONTROL SYSTEM. (See flgure 2.)

(1) DESCRIPTION.- Each rudder is actuated
by two hydraulic c¢ylinders, controlled by
servo valves that are operated by the cable
control system. A cable tension regulator 13
{nstalled at each outboard servo valve opera-
ting bellecrank which compensates for tempera-
ture changes and structural deflections, One
end of a preload spring cylinder ls connected
to each of the copllot’s rudder pedal torque
tubes and the other ends are connected to
the rudder trim mechanisn. These spring
assemblies return the rucder pedals to the
neutral position. They are alsQ used to chang
the position of the rudder pedals for rudde.
trim arnd insert "feel™ to the control system.

(2) OPERATION.- Movement of a rudder
pedal changes the posltlion of the servo valve
operating bellcranks for the respective
rudder. When the bellcranks are moved, they
open the servo valves, allowing hydraullc
pressure to flow to the actuating cylinders.
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As the rudder surfaces move, the valve control
arm (see figure 17) moves to close the servo
valve when the rudder has opened or closed

an amount corresponding to the movement of

the control system.

(3) ADJUSTMENT OF THE RUDDER CONTROL
SYSTE{.- The rigging loed in this system is
controlled by the tension regulators and is
approximately 45 pounds. To determine the
relationship of control and surface settings
to the horizontal refersace line of the alir-
plane refer to parsgraph g (1) (f) 5 in thla
sect’on. The following operatlional sequence
13 tntended for adjustment of the complete
rudder syatem:

(a) RUDDER SURFACES.

1. Clamp the rudder surfaces in the
closed poslition.

2, Remove the slack and apply a pre-
load of 20-ineh pounds torque to all inter-
connecting cables. (See figure 18.)

3. Remove the surface clamps and
check rudder surfaces for proger trall,

4, Tlghten the lower Lnterconnecting
cable adjusting nuts to 40 inch pounds torque.

/

RUDDER
OFEN
POSITION

| SERVO VALVE OPERATING
BELLCRANK

2 VALVE CONTROL ARM

3 ADJUST VALVE TO NEUTRAL
POSITION

4 SERVO VALVE

Pigurs 17. Rudder Servo Valve
Operating Mechanlsm
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5. Tighten the upper cable adjusting
auts to 60-inch pounds torquse.

6. Read{ust as necessary to bring
surfaces into proper trall while mailntalning
60-inch pounds of torque on all adjusting

nuts.

(b) RUDDER PEDALS,

1. Adjust the rudder closed stops
on the pulley bracket until the copllot's
rudder torque tube preloader lugs {(refer-
ence 6, figure 19) are 40 degrees, plus or
minus i degree above the horizontal refer-
ence line. Clamp the torque tubes to’ the
stops in this position. :

2, With the copllot's pedals in
neutral adjustment, adjust the pedal rod
ends until the copllot's pedals are 72 degrees,
plus or minus 1 degree, above the horizontal
reference line.

3. Adiust the interconnect rods (see
reference 5, figure 19) untll the pedal lugs
on the pliot's torgue %tubes are 78 degrees,
plus or minus 1 degree, above the horizontal
reference line.

4, With the pilot's pedals in
neutral adjustment, ad ust the pedal rods
until the pllot's pedals are &2 degrees,
plus or minus 1l degree, above the horizontal
reference line.

(c) RUDDER TRIM MECHANISM, (See
flgure 19.)

1. Disconnect the preload cylinders
from thelr respective bellcranks.

2. Adjust the preload adjustment
nuts (see item 11, flgure 19) to obtaln a
gap of .125-inch. Tolerance 13 plus .020,
minus .000-inch.

3. Back off the preload check nuts
to allow the shafts to bottom in the cylinders,
then tlghten the nuts untll they are Juat
flush with the prelcad adjustment nut.

4, Set the trim control knob to
Zer'Ce.

5., Adjust the preload drive rods
untll the bellcrank centers are 40 degrees,
plus or minus 1 degree, above the horizontal
reference line.

6. Adjust the rod ends of the pre-
load cylinder shafts as neceasasary to coanect
them to the bellcranks on the torque tubes,
so that the check nuta on the preloaders
have moved from flush to .040 # .010-inch gap.

7. Tighten the check nuts.

(d) CABLE SYSTEM.
1. Adjust the interconnecting cables

between the servo valve operating bellcranks
to a tenalon of 75-inch pounds at 70 P.
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RUDDER SURFAGCE
QUADRANTS

INTERCONNECTING
CABLES

CABLE ADJUSTMENT
NUTS

Pigure 18.

2. Move the servo valve operating
bellcranks to the "rudder closed" position
and install & rigging pin through each bell-
crank and support. ?See figure 20.)

3. Adjust the cable system until the
tension regulators index to their "mean" posi-
tion, the center mark on the regulators.
Further adjust the "oper" and "close” cable
system until the regulator wrlst plates are
evenly loaded and are not causing any braking
action.

4, Remove the rigging pins at the
bellcranks and the rudder "closed” stops at
the copllot's rudder pedals.

S. Move the rudder pedals and check
the syatem for freedom of movement, lack of
correspondence, interference, or any other
malfunctions.

6. Replace the rigging pins in the
bellcranks and with the stop arms flush with
the "closed" stops, clamp the torque tubes to
the stops.

(e) RUDDER ACTUATING CYLINDERS AND
BELLCRANK MECHANISMS,

1. Remove the rod assembly by dis-
connecting it from the rudder horn and fram
the arm at each of the inboard and outboard
mechanisms. (See figure 20.)

22

Rudder Surface Interconnecting Cabls

2. Remove the bolt connecting the
arm to the link. (See flgurs 20, view A-A,)

3. Install a speclal rigging pin
through the arm, link, ard into the head of
the bolt holding the bellcrank to the support.
The pln may be made out of an oversize bolt,
turned to size. (See flgure 20, view A-A.)

4, Space the aft heads of the servo
valve apools ,05-inch from the housing by
ad justing the rods at the forward side of the
valves,

5. Remove the locking rings from the
plston shaft of each rudder sctuating cylln-
der, and adjust the pilston rods to bottam the
plstons with the rudders closed. The rudders
must be closed so that the tralling edges are
touching.

6. Adjust as necessary and connect
the rod assemblies to the rudder horn fittings.
(See reference 3, flgure 20,)

7. Remove the rigging plns from the
bellcrank and the special rigging pins from
the arm and link assemblies.

8. Replsce the bolt through the am
and link at each bellcrank.

9. Check to see that all servo valve
spools are free to move.
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. PEDAL RODS

2. PILOT'S PEDAL IN
NEUTRAL ADJUSTMENT

3. CO-PILOT'S PEDAL IN
NEUTRAL ADJUSTMENT

4 PULLEY BRACKET

5. INTERCONNECT ROD

6. STOPS

7 PEDAL LUG

8. BRAKE SUPPORT

9. PRELOAD LUG

lo.PRELOAD CHECK NUTS

11. PRELOAD ADJUSTMENT NUT

12.PRELOAD SPRING CYLINDER

13. PRELOAD DRIVE ROD
14. TRIM KNOB

Figure 19, Rudder Padal and Trim Adjustments

10. Connect s znydraullc test atand,
to the hydraulic asysten, and turn the power
on. See Section IV, paragraph 16.

11. With hydraulic power on, adjust
the actuating cylinder plston rods so that

the tralling edges of the rudders are separated

as uniformly as possible with a maximum gap of
.20-1inch at the closest polnt. Insert the
locking rings in the plston rods.

12. Adjust the servo valve rod assem-
blles so that the valves are one turn off
neutral in the wudder "slosed™ direction.
Tighten the check nuts on the rod assemblles.

(f) RUDDER PEDALS.

1. With hydraulic power on, depress
the rudder pedals untii the rudders open to
the maximum, c¢ylinders bottomed. Record the
rudder surface angle. Operate the rudder
pedals to open the rudders to within 0° 20!
of the maximum open position. Set the- pedal
stops to limit the pedal travel to thls
position. Tlghten the lock nuts on the stops.

(g) RUDDER TRIM MECEANISM.

1. Adjust the check nuts on the
prelcad c¢ylinders sc that there 1s a gap of
.015-1nch between the check nuts and the
ad justment nut.

Je 'rnn){ FLAP CONTROL SYSTEM. (See
figure 4.

(1) DESCRIPTION.- Each trim flap is
actuated by a screw-jack and a reverslble
electric motor assembly which incorporates
an asutomatlic brake, electric limit gwitches,
and mechanical stops. The actuator is
srunnion-mountad on the rear wing sper-and
the screw-jack Ls bolted to the flap. The
flaps are controlled by an elght position
switch located on the pllot's control pedes-~
tal. The switch i{s of the momentary type,
spring loaded to the OFF positlon. Fore~-and-
aft poaltions of the switch operate the
flaps together for elevator trim and the left
and right poaitions of the awitch moves the

laps in opposite directions for allaron
trim. The other four intermediate positions
of the switch are used for a combination of
elevator and alleron trim. A position trans-
mitter for each trim flap is bolted to the
rear spar and connected mechanically to the
flap. Two lndicators, one for alleron trim
and one for elevator trim are mounted on the
pedestal forward of the control switch.
Flttings are provided on the actuator
trunnions for lubrication.

(2) REMOVAL OF TRIM FLAF ACTUATORS.
(See figure 21.)

{a) Open the two access doors in the
lower surface of the trim flap and the
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257921 ROD ASSEMBLY

-

157922 CHECK NUT
457684 ROD ASSEMBLY

& v o

159376 BOLT
SPECIAL RIGGING PIN

157293 LINK

257610 ARM ASSEMBLY

558405 SUPPORT ASSEMBLY
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UPPER ADJUSTING NUT

. LOWER ADJUSTING NUT

o
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Filgure 20. Ruddsr Rigging Poasitions
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Figurs 21. Trim Flap Actuator Installed

access door in the lower wing surface for-
ward of the rear wing spar.

(b) Disconnect the electrical plug
connections from the actuator.

(c) Disconnect the actuator from the
flaps.

(d) Remove the actuator trunnion caps
and lower the actuator from the wing.

(e) . If the actuator is faulty, replace
Do not attempt repalrs.

(3) INSTALLATION OF TRIM FIAP ACTUATORS,-
Reverse the removal procedure and lubricate
the trunnion fittlags.

(4) ADJUSTING TRIM FLAP RANGE AND POSI-
TION TRANSMITTERS.- The trim fla movement
1s 30° + 1/2° up and 7-1/2° 1 2° down.
Adjust each flap tndividuaily as follows:

it.

(a) Place a bubble protractor on the
flap at atation 190. Set the protractor to
g-1/2°. See paragraph g (£} 5, preceding.
This will place the flap in neutral which 1is
{n streamline with the tralling edge of the
wing.

(b) The trim flap range is controlled
by two limit switches mounted on the flap
actuator. Each switch has a cam and knurled
adjusting knob. PRET" is stamped beside one
knob and "EXT" s stamped bealde the other
which stands for Retract and Extend. See
figure 22.) To adjust the flap range proceed
as follows:

1. With the flap in the neutral
poaition, place a bubble protractor on the
upper flap surface and set Lt to zero.

3ection IV
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Pigure 22. Trim Flap Limit Switeh Ad justment

2., Remove the cover from the limit
switch box on the actuator. This ls acceas-
{ble through the access door in the wing.

5. Hold the pllot's control swltch
tn the "NOSE UP" position until the flap
stops. If the flap stors before the full
up position of 30° % 1/2°, adjust the "EXT"
1imit switch as outlined in paragraph a
following. If the £lap contacts the mechani-
cal stop which is sp proxizately 33, follow
the procedure under b.

a. Loocsen the set screw at the
center of the "EXT" knurled adjustment knob.
Hold the pilot's control switch to "NOSE UP"
and turn the knob, allcwing the flsp to move
until 1t is positioned at 30° + 1/2° up.
Then tlghten the set screw in the knob.

b. If the flap moves past 30° up,
move the switch to "NOSE DOWN® until the flap
1s at about 25° up. Turn the TEXT" adjust-
ment knob until the cam contacts the limit
switeh. Then hold She control switch to nose
up and ad juat the knob as outlined in para-

. graph a preceding.

4, Hold the control switch at
"NOSE DOWN™ until the flap stops. Repeat
the procedure outlined under parsgraph a
or b above, only adjuat the movement of the
flap by turning the TRET" knob. Domwn
travel of the trim flap ts 7-1/2° & 1/2°.

S, Replace the limlt gwttch box
cover and safety the securing 3cTevw.
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K. ZANZING FLaP CONTROL SYZTEM. (3ee
figure 3.)

{1) CZIIEIZPTION.- The landing Tlz2ps are
consoolled 37 3 3wlich located on sz ilot's
control zed2szal and ogerated DY Swe =slsctric
motc=s and 31 zear &traln comprisging Sze power
uni%. Tre ?lap motors are sonnected tcgeiler
through a i.7farential gear assembly 30 that
{n %he 2vaent of a fallure c¢f one =ctcr, the
flaps mav 2t.’1 be operated by the olzer,

The comp.ece zower unit L3 Lnstalled La the
top 2f 4She af% crew nacelle secticn. A
meczanlcal emergency stop agsembly and two

aleczrical liz!ls switches are lnccrgorated
ta the power uanlt. Three acsuators, con-
necsad %0 sach lap, am@ Lnstalled along
the rear wing 3par. A series of soTjue
subes and universal Jcints connect <he
acsudtcors to Sthe powaer unit Ll She crew
nacells.

(2) FrA? POWER TNIT. (See figurs 2Z.)

(a) DESCRIPTION AND CPEZRATION,- The

power unit for the landing flaps Ls ccm-
prtaed of %wo, 208V a.c, <00 ¢ycle, & phaase,
electric motors; mounted on a cassing whlch
nouses a reducsion gear Sraln, a mechanlcal
stop assemoly, and two limit aswltches. Zach
motor ‘ncorporates a brake asssmbly which
engages ®hen the mobtors are stosred, thus
holding the flaps in the positicn in wnlich
they are atopped. In the event of fallure
of an electrical limi% swiSch, the mechanical
stor assembly dlsengages the motcrs and
appliss a brake %o hold the flaps. If the
mechanical 3top ls angaged and the mclicrs

. REMOVE COVER FOR ACCESS
2. RESET HANOLE
2 FLAP TORQUE TUBES
4. REMOVE BRACKET TO DIS-

CONNECT TORQUE TURBE

Flzura 23,

2€

Landing Flap Power Unit Installed



are still operating in the same direction,
the motors can be reversed with the maater
control switch and the unit re-engaged by
following the ilnstructlons printed on the
power unit. Toggle switches for testing the
motors individually qre installed on the
unit next to the red lndicator light.

(b) REMOVAL OF TEE FILAP POWER UNIT,
(See flgure 23.)

1. Disconnect the electrical
plug connections.

2. Disconnect the torgue tube
universal jolnts from the drive shaft ends.

3. Remove the four bolts securing
the unlt to the brackets and remove the
unite.

(¢c) MAINTENANCE.- Repalrs should not
be attempted. In the event of fallure, the
landing flap power unit should be replaced.

(d) INSTALIATION OF THE FLAP POWER

UNIT. (See flgure 23.)

1. Place the unit in position and
tnstall the four auts and bclts securing it
to the brackets.

2, Connect the electrical plug con-
nect ions.

3. Do not conrect the torque tubes
to the drive shafs of the power unlt untll
the flaps are to be adjusted.

() LANDIXG FLAP ACTUATORS. (See
figure 24.)

(a) DESCRIPTION.- Three actuators are
attached to each flap arc trunnion-mounted
to the rear wing spar, A splined drive
shaft extends through each actuator so that
they may be connected together by torque
tube assemblies. A bevel gear 1ls mounted on
the shaft within the actuator housing which
engages with a gear on the actuator Jack
shaft. The sctuators are interchangeable.

(b) REMOVAL.- An access cover ls pro-
vided in the upper wing surface over each
actuator. Remove the actuators In the
following manner:

1. Open the access cover over the
actuator to be removed.

2., lower %the wing flaps %o the
full extended position.

3. Disconnect the truss tle rods and
attachment tubes from the flap.

4., Dtisconnect the universal jolnts
from the actuator.

S. Support the actuator, remove the
trunnlon caps and lift the actuator out of
its recess in -he wlng.

{c) INSTALLATION.- Each actuator has =
1ip protruding from the upper side which pre-

Secslon IV
garagraph 3

vent3 L% from Delng tnasallad upzlde down.
Reverse tha removal grocedur? anen tnatalling
the actuator. Locsen she &Tiaa tls mada 30
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econnacting she 4Si2 ~cda 0 she 7lap, “izhtan
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pounds.

(4) ACJSTSTUENT OF THEZ LAMDING L2 CON-

TROL SZST=M .- Informatlcn 0% avatlasle,
1, WING SLOT DOCRH CONTR0L3. (See fizure 6.)

(1) DESCRIZTION AMD CPIRATION.-
position 3wlich ls provided Jor the
to contmol the wizg 3lot doora, The
positions ars "SICTS 9Pz, ™ "slCTS
aod "AUTCMATIC.? A giagls aydraulls
der in each wing furnlsp23 Ine
actuate %042 doors,. In acddlizion %9
hydraultc cylinders, &tw0 gpriag=-ounzg
{nstalled tn each wing capable of 9T
the dcors and malzsatalng them in in
pesiston, in the aven
Each ayéraullizs ¢
gclencid cze a
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When the circult 1s broken, & spring ls per-
mitted to open to presaure that part of the
cylinder which causes the doors to open.

The "AUTOMATIC" posltlon of the control switch
closes the elsctrical circult through an
asrodynsnlic pressure switch in each wing.

The pressure switches measure the alr pressures
on the upper and lower wing surfaces correa-
pording to the 1ift coefficlent. Ian this
manner, ths pressure switches control the
solenold valves to open or close the slot

doars as conditions require.
able to keep the slot doors open during land-
lag and take-off operations, a landing-gear-
actuated swiich has been installed. en the
gear 1s extended the switch opens the elec~

28

Since it is desir-

trical circult and when the gear ls retracted
the c¢lrcult s again closed. The hydraulic
system 13 so designed that 1t 1s not possible
to have fallure on one alde of the alrplane
without having failure on the other side.
Also the asrodynamic switches are electri-
cally interconnected so that pressure drop

on one wing only, results in the doors open-
ing 1n both wings. The pllot's three-posi-
tion switch allows the doors to be operated,
by-passing the aerodynamic pressure switches
and the landing gear swiltch, to place both
the left and right hand doors in the same
position. Lights indicating the open position
of the slot doors are provided on the lanstru-
ment panel,
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4. AUTOMATIC FLIGHT CONTROLS

4. AUTOMATIC FLIGHT CONTROLS .= An automatic
pilot has not teen Thnstalied in this airplame.
Rowever, provisions have been made to equlp
the airplane with a Iype X~-4 automatic pllot
and formation stick.
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5. LANDING GEAR

o s 20 e SR

s,  IANDING GEAR.
a. GENERAL. (See flgures 1 through S
and 15.)

(1) DESCRIPTION.- The airplace 1s equip-
ped with a retractable, tricycle-type landing
gear conslsting of two dual-wheel maln gears
and a steerable siagle-wheel nose gear. Each
main-gear wheel-well 13 equipped with two
gets of doors; the formad set being electiri-
cally operated and the aft set connected %0
the landing gear strut. In operstior, the
doors open to allow the gear to pass, and
when 1t i3 fully extended the forward doors
close. When the gear begins to retract, the
forward electrically-operated doors opern,
and when the gear is fully retracted, both
sets of doors close to form the contour of
the lower wing surface. The nose gear is
equipped with three doors; “wWo mata wheel-
well doors, and the strut-rfalring door. The
two matn wheel-well doors are mounted to the
wing and are electrically operated. The
strut-fairing door hlnges to the crew nacelle
structure, arc s connected to the nose-gear
strut by aan adfustable rod. When the nose
gear {3 extending, all doors open. When the
gear reaches the fully extenced positlion, the
wheel-well doors close. In retracting, the
wheel-well doors open, ard as the gear is
retracting it brings the strut door to the
closed posltlon. When the gear 13 fully re-
tracted, the two wheel-well doors close to
form the contour of the forward part of the

wing.

(2) OPERATION.- The larding gear i3
electrically operated. Its operution may bYe
divided into three parts: extension, normal
retraction, ard ecergency extension. There
{s no provision for emergency retraction of
the landing gesr. An air-oil bungee is in-
stalled at each gear to sid emergency exten-
sion.

(3) NORMAL EXTENSION,- For normal ex-
tenslon of the gear, the landing-gear-con-
trol handle i3 moved to the "DONN" position.
The handle unlocks the landing-gesar doors by
a cable aystem. When the door-locks are fully
open, they contact electric switches which
actuate the landing-gear-door motors, cpening
the doors. As the larding gear doors reach
the open positlions, the following operatlional
sequences take place: (See flgure l4.)

(a) Limit switches shut off the door
motors and sequence switches actuate the

landing-gear-lock motors to unlock the up-
Jocks and set the down-locks. This actlion
lights the red lamp on the pllots' lnatru-
ment panel.

(b) Limit switches shut off the lock
motors amdl sequence switches start the land-
ing-gear actuators to move the gears to the
down positlon.

(¢} Down-locks are automaticall
actuated to the locked posattlon oy entry of
lugs attached to the landing gear structurs
aben the gears are fully extended.

(d) Tnre locking action of the down-
locks operates limit awl+ches which shut
off the landing-gear actuators, and operate
switches to clcse the forward doors, and
1lluminate the green lamp and sxtingulish the
red lamp on the pllota’ tnstrument panel.

(e} The landing gear control handlse
remains in the "DOWN" posttlon; there s no
neutral poslitlon.

(4) NORMAL RETRACTION,.- For normal
retraction, the control nandle is moved to
the "UP" position, which closes switches
actuating the door motors and opening the
landing gear doors. As the doors reach
thelr open postitlons, the following opera-
tional sequences take place:

(a) Limit switches are actuated to
shut off the door motors, ard sequence
switches actuate the lcck motors to unlock
the down-locks amd 3et the up-lecks. This
actlon extingulshes the green lamp ard
11luminates the red lamp on the pllots' panel.

(b) Limit switches shut off the lock
motors and sequence switches start the
landing-gear actuators to move the gears to
the "UP" position.

(c) Up=locks are automati{cally actua-
ted when the gear 13 fully retracted, and
the red light goes out, i{ndicating that the
gear is up amd locked. The locking action
of the up-locks operates limit switches
which shut off the landing-gesar actuators,
and sequence switches start the door motors
to close. As the doors close, they auto-
matically lock.

(S) EMERGENCY EXTEMNSION.- A ratchet handle
13 mounted on the alde of the turret structure
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ad jacent to the passageway into the forward
cabin, PRive 90° movements of the control
handle are required to extend the gear.
tion is as follows:

Opera-

(a) Action of the hardle, as 1t 13
moved back and forth, unlocks the larding-gear-
door locks, releases the door actuator-motor
clutches, unlocks the landing-gear up-lccks
and sets the down-locks, and releases the
clutches of ths landing gesr actuators.

(b) When the landing-gear actuator
clutches ere released and the up-locks unlocked,
the gears will extend of thelr own weight to
a4 point where the bungees operate to push the
gears into the down-locks. The main-wheel
doors are opened by wheel load. The fore and
aft nose-gear doors are orened by the emergency
‘bungee system.

b. TROUBLE SHOOTING

(6) INDICATOR LIGHTS AND THROTTLE WARNING
HORN,- The indicator light system, consisting
of one green and one rad light, is iastalled
in conjunction with a throttle warning horn,
The red light illuminates at cay time the gear
is moving and is not in the up snd locked, eor
down and locked positions. The green light il-
luminates only when the gear is down and locked.
The throttle warning horn will operats when the
throttles are retarded b»elow cruising rpm, and
all three gears are not down and locked.

(7) IANDING-GEAR SAFETY CONTROL SWITCH.-
A landing-gear safety-switch 1s installed on
the left maln gear. The switch 1s .closed
when the weight of the ailrplane is on the gear,
A solenold, actuated by the switch, blocks the
movement of the landing-gear-control handle to
the "UP" position when the alrplane 13 resting
on the ground. ' -

TROUBLE

PROBABIE CAUSE

3427, 6000) 4

Gear fatls to extend or
retract when operated
electrically.

tion in syatem,

ting.

operating.

Faulty electrical connec-

Gear actuator not opera-

Up or down locks not

Lack of lubrication.

Check electrical system.
Repalr or replace faulty
connection.
Check actuator. Replace
if necessary.

Check locks. See "Up or
down locks not operating”
" following.

Lubricate as required.

Shock strut remains de-
pressed when gear l1s
retracted.

bearings.

Worn or scored plston

Bent shock strut.

Deflated shock strut.

Replace bearings.

Replace strut.

Inflate and check for
leakage. Replace packings.

Shock strut leaking.

Lower lnner cyiinder
scored or pltted.

Replace cylinder packing.
Replace cylinder or strut
i1f neceasary.

Shock strut leaks alir.

Valve core not seated,

Valve core worn.

Filler plug gasket worn.

Depress the vulve and allow
it to snap back.

Replace the. core.

Replace'the filler plug.

Exceaslve wear of torque

arms, loose.

Lack of grease.

Collar and link bolts

Replace bushings in arms,

Lubricate,

Gear falls to absorb
shock,

atrut,

Soft or flat tires,

Low pressure in shock

Remove tire, inspect for
damage. Repalr or replace,

Inflate shock strut., Be
. sure fluld is level with
' filler plug before infla-
tion.

Gear vibrates during take-

off and larding. out of balance.

Wheel and tire assembly

Remove, balance, and re-
assexble the tire and wheel,

C g
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TRIVBLE

PROBABLE CAUSE

REMEDY

Gear Vibratss during take-
off and landing.

Damaged dowp-locks. .

Worn or frozen besarings.

Loose or broken torque arms.

Check operation of down-
locks. Replace Lif neces-

sary.
Remove and replace bearings,

Tighten or replace 1f necea-
sary.

Nose wheel shimmy or
vibratilon.

Improper tire inflstion.
Wheel slightly loose.

Unbalanced wheel,

Worn or loose torque-arm
bushings or filttlngs.

Air ln steer-damp.

Inflate to 70 lbs.

Tighten the axle nut.
Align balance marks on
tire and tube.

Tighten bolts. Replace
bushings 1f necessary.

Re-bleed hydraulic system
{f nscessary.

Gear falls to respond
to emergency extension
systen.

Loss of alr from bungee
bottles.

Leaking or damaged bungee
cylinder.

Ref1ll the maln-gear bottl
to 10Q0 psi and nose-gear
bottle to 200 psl for cor-
rect emergency operation.

Repalr or replace the
eylinder 1f necessary.

wheel falls to rotate
frsely.

Wheel bearings too tight
or damaged.

Checik, lubricats, or re-
place bearings. Adjus$
the axle nut.

Grinding nolse coming
from the wheel when it
13 {n motion.

Loose axle nut

Worn bearings.

Dry bearings.

Tighten and aaZety axle
nut.

Replace bearings.

Lubricate bearings.

Gear position indicator
lights not operating.

Circult breaker open.

Burned-out buld.
Faulty wiring.

Micro switches nct
actuated.

Relay inoperative.

Push to reset.

Replace bulb.

Locate the damage and
repalr the clrcult,

Ad just micro switch.

Replace relay.

Warning horn falls
to blow,

Short circuit in wiring.

Throttle swlteh not
operating.

Damaged warning horao.

Check wirling.

Repalr or replace.

Replace hora.

Up or down locks not
operating.

Lock actuator not opera-
ting.

Broken cable, or cables
out of adjustment.

Broken spring on lock-
actuating mechanism.

Dirt or forelgn matter
in lock mechanism.

Check the actuator, Re-
palir or replace 1f neces-

38T7 .

Check the cable aystem.
Replace, repalr or adjust.

Check the springs. Check
the operatlon of locks.

Clean locks.

Maln-land ing-gear doors
out of adjustment,

Actuating rods lmproperly
ad justed.

Adjust rods to bring door
flush with wing structure.

Nose-gear doors out of
ad justment.,

Actuating rods improperly
ad justed.

Adjust rods to bring door
flush =ith wing struchure.
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MAIN LANDING GEAR BUNGEE PRESSURE GAGE
ACTUATOR CYLINDER BUNGEE AIR BOTTLE

(@

; FILLER PLUG

AFT DOOR
' LOGCK HOOK
7 AIR VALVE .

-

(ﬁ//,

(! P
(ag
\ —

Al

~'2\'./, ~

2

/

UP & DOWN LOCK
ACTUATOR

UPPER TRUSS ASSEM.

DOWN LOCK

SHOCK STRUT

DOWN LOCK PIN

HYDRAULIC BRAKE LINE DRAG BRACE ASSEM.

MOCRING HANDLE

EMERGENCY AIR BRAKE LINE

TORQUE LINKS

TIRE

CENTER DOOR LOCK HOOK

TORQUE PLATE

S

AXLE
UP LOCK PIN

WHEEL

BRAKE 8 DISC. ASSEM.

Figure 4. Main Landing GCesr Assembly
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c. MAIN GEAR. (See filgures 4 and S5.)

(1) GENERAL.

(a) DESCRIPTION.- Each maln landing
gear (Type EV-1 Bendix) conslsts of a
pneudraulic shock strut, upper truss assembly,
drag brace assembly and the electrically
operated actuator. The wheels are of the
dual type, incorporating 65 inch smooth-con-
tour tires, and Goodyear dual-disc three-spot
hydrsulic brakes. The complets landing-gear
assembly ls supported by two large pins on
the outboard and inboard sides of the gear.
Each pin 1s retalned in a clevis contatining
a bearing to permit rotation of the truss
assembly. The strut is attached to the upper
truss assembly by two large pins, alsoc mounted
in besrings, allowing movement between the
strut and the upper truss assembly during
operation. Rear loads ars absorbed by a drag
brace, which is attached to the bottcm of the
strut, and hinged with bearings to the aft
wheel-well structure. The two maln gears are
interchangeable,

(b) REMOVAL A)MD DISASS=MBLY.
NOTE

Each maln geaf welghs 3818 1lbs,
complete with wheels ard brakes.

1. Ralse the alrplare with jacks un-
tll the welght 1s off the gears.

2., Hang a chainfall holst to each
support bracket, located inboard of the
trunnion casting.

3. Attach each chalnfall to the
strut center cross-arm., Tighten the chaln.

4., Release alr pressure from the
strut,

WARNING

Do not remove filler plug. Re-~

lease air pressure of strut by
slightly turning the filler plug,
allowing alr to escapce slowly.

This prevents damage to the valve
core caused by a sudden rush of

alr past the valve seat, Use a
wrench for installing and remov-

ing the filler plug. !

CAUTION

Do not attempt to remove flller
plug without first completely
derlating strut, and until all
fizzing of alr and fluld stops.

S. Disconnect the door actuating
rods from the strut,

6. Remove lower drag brace, yolk
and fork, from bottom of strut, also discon-
nect drag brace from aft of wheel well.

7. Disconnect the landing gear
actuator.

8. Release air from bungee system.
Disconnect air lines from bungee cylinders,

9. Dlsconnect tungee cylinders
from truss cross-bar.

10. Remove the “ungee mountling
brackets.

11, Disconnect emergency-brake alr
and hydraulic lines from upper Barco joints.
Plug ends of lines,

12, Remove upper trunnion pins and
fold truss assembly down.

13. Lower the chainfall slowly,
allowing the gear to roll forward on wheels,
Place a support or low platform under the
strut when nearing the ground to avold
injury to the strut mechanism.,

l4. Remove the wheel assembly,

(c) ASSEMBLY AND INSTALIATION,

1. Hang a chainfall holst to each
support bracket, located Lnboard of trunnion
castings.

2, Install the sheel assembly.

3. Line-up the gear assembly directly
under the wheel well,

4, Attach a chainfall to each center
crogss-arm of the strut,

5. Ralse the strut to positlon.
Ralse upper truss assembly forward into posl-
tion.

6. Insert the trunnion pins and in-
stall the trunnton-pin locking bolts.

7. Attech lower drag brace and fork
to strut, and aft wheel-well position.

8. Remove the plugs and connect the
brake lines, both air amd hydraulic, at the
trunnion-pin Barco jolnt,

9. Install the bungee mounting
brackets and the bungee cylinders.

10, Connect hydraulic lines to bun-
gee cylinders. Attach cylinders to truss
cross-armm.

11. Connect the landing-gear actuator.

12, Connect the door-actuating rods
to the strut and adjust,

13. Inflate shock strut as outlined
tn paragraph c (2) (h).

(d) OPERATIONAL CHECK.

1, With the alrplane jacked, test
operation of the gear by lowering and re-
tracting 1t several times. Extend the gear
using the emergency actuating system.
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2. Check the acc.xlxracy of the posl-
tion indicator ard the operation of the
warning horn.

(2) SHOCK ABSORBING STRUT. (Maln Gear)

(See figure 6.)
(a) DESCRIPTICN AND OPERATION.

1. The maln gear shock absorbing
struts are the pneudraullc type (Bendix
Fo. EV-1) which utilize both air and fluid
to produce a controlled resistance. This
type of strut employs two telescoping cham-
bers, a metering pin, platon tube, a saubber
valve on the inner cylinder, and a fixed
packing gland. Only fluid conforming to
AAP Specificatlion No. AN-VV-0-366, red color,
18 to be used. The operation of the strut is
conventional, The axle 1s attached to the
lower, or lnner, cylinder.

2. Torque arms sre attached to the
upper and lower cylinders.

3. A fitting, consisting of a flller
inlet and an alr-pressure valve, 1s located
at the top of each strut to provide for fill-
ing and inflating the unit,

4. A packing gland, conslsting of
molded packing ringsz with an upper and lower
aluminum spacer ring, 1s designed to seal the
lower sliding Joint between the upper and
lower cylinders.

5, Bronze bearings, fitted %o the
outer and inner cylinders, maintain correct
cylinder aligment and minimize friction at
the bearing surfaces.

(b) MAIN-GCEAR SHOCK-STRUT REMOVAL AND
DISASSEMBLY,

1. Remove %ear assembly as outlined
in paragraph ¢ (1) (b) preceding.

CAUTION

All alr pressure must be relieved
before removing the shock strut,

2. Remove the wheel and brake assem-~
bliea.

3. Remove the wire snap ring from
the bearing packing mt.

4. Remove the lower drag brace,
fork, triangular attachment and sdjusting
rods.

5. locosen the bearing nut with a
spanner wrench, but do not remove it.

6. Remove the filler plug and drain
the fluid,

7. Eject all fluid by moving the
inner cylinder through its full stroke two
or three times.

8. Remove the bolt connecting the
upper anc lower torque arms.

10

9. Back the bearing nut completely
off the outer cylinder.

10. Pull outward on the ilnner
eylinder until it 13 completely removed.
If necessary, use a light bumping action to
break the packing rings loose.

1l. Remove the lock screws holding
the upper bearing of the inner cylinder.,

12. Remove the snubber valve,

13. BRemove the lock screws holding
the stop nut; unscrew the mut and slide it
off the cylinder.

14, Remove the bearlng spacer,
upper packing spacer, packing, and lower
packing spacer.

15. Remove the lower bearing and
packing gland ring wiper.

NCTE

If packing only 13 to be in-
stalled, this 13 all the dis-
assembly required,

16. To remove the pliston tube from
the outer cylinder, unscrew the lock-nut and
nut from the top of the piston tube.

(¢) MAIN-GEAR SHOCK-STRUT ASSEMBLY
CLEANING.

1. Where there i3 evidence of gumming
of the fluid and collection of dirt on the
external moving parts of the plston, remove
1t by cleaning with a cloth soaked in hydrau-
1lic¢ fluid, Specificatlion No., AN-VV-0-366, red.

2. Clean all internal parts with
kerosene or naphtha.

(d}) MAIN-GEAR SHOCK-STRUT ASSEMBLY
INSPECTION.~ Once the unit has been dis-
assembled, s general visual inspection should
be made of the various assemblies 'as follows:

1. Inspect all welded joints for
evidende of cracks. If cracks are found, the
part should be replaced.

2. Inspeot the plat:J:ng on the outer
wall of the inner cylinder for deterioration
or excessive wear at sny place.

3. Inspect the inner wall of the
outer cylinder for evidence of corroslon or
scoring. Slight corrosion or scoring ls not
serious., It can be removed by polishing with
emery cloth.

4, A dimensional inspection should
be made to determine the serviceabllity of
the bronze plston bearing, bronze upper bear-
ing, and bronze lower bearing. Ir the diam-
eter 13 less than the service tolerance, the
bearing should be replaced., The following
table 1ists the original dimensions and the
allowable service tolerances for these parts.
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1. COMPRESSING LINK  SEAL
2. COMPRESSING RING SEAL
3. RING SEAL
4. UPPER BEARING
5. SNUBBER VALVE
6. OUTER TORQUE COLLAR
. 7. LOWER BEARING
\ 8. FILLER PLUG
. 9. BEARING LOCK SCREW
10. OUTER CYLINDER
\ 11. INNER CYLINDER 7
12. PISTON TUBE <
. 13.  METERING PIN -/
14. BEARING SPACER RING N
15. BEARING (PACKING) NUT N
16. WIPER RING 4
~ 17. UPPER PACKING SPACER A
\Q_\ XS 18. RUBBER PACKING \
NS 19. LOWER PACKING SPACER \,
N 20. SEAL NUT N
\Q 21. COMPRESSING RING SEAL
N 22. RING SEAL
N 23. PISTON BEARING
\%—‘ 24. SCREW V4 -28 F
N 25. STOP NUT NI
\\ - 26. NUT LOCK SCREW
N
VIEW ‘A’
Figure 6. Maln Landing Gesr Shock Strut Diagram

11
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UPPER BEARING LOWER BEARING

Original 0.D. Original I.D.

10.496 10.007 8.872

10,493 10.004 8.870
Serv.Tolerance Serv.Tolerance Serv.Tolerance

10.481 10.022 8.867

(e) MAIN-GEAR SHOCK-STRUT ASSEMBLY PACK-

ING REPLACEMENT.

1. Leakage of the packing gland ring

wiper is indicated by air bubbles appearing
when soapy water is applied to the bearing
nut, Tighten the nut firmly.

NOTE

All air must be released from the
strut before the nut can be
tightened. If normal tightenlng
does not stop the leakage, the
packing must be replaced, If this
{3 necessary, the cyliander snoculd
be carefully inspected for rough-
ness, out of round, or bent con-
dition when dlsassembled, HReplace
packing as follows:

2., Digassemble the shock strut as
outlined in paragrapn 5 ¢ (2) (b).

3. Install new packing rings in the
same order and arrangement as those removed.
Wet packing rings with hydraulic flulgd,
Specification No. AN=YV-0-366, red golor,
before installing.

NOTE

Exercilse care when replacing
packings to prevent roughing
or tearlng the feather edge
lip on the packing ring. The
abllity of the ring to prevent
leaks depends upon the smooth-
ness and good fit of the lip
agalnst the working parts of
the strut.

4. Install the chevron-type packing
with the point of the "V" down.

(£) MAIN-GEAR SHOCK-STRUT ASSEMBLY.

1., Replace the platon tube in the

outer cylinder and install the lock nut on
the top of the plston tube,

2, Place the bearing packing nut on
the lower cylinder,

3. Replace the lower packing
gland ring wiper and the lower bearing.

4. Replace the lower packing
spacer, the packling, the upper bearing
spacer, and the upper bearling spacer ring.

S. Replace the snubber valve, stop
nut, am lock screws,
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6. Replace the upper bhearing and the
bearing lock screw,

NOTE

Before assembling the inner amd
outer cylinders the packinﬁ must
be compressed, with the "V
pointing down, by wrapping with
approximately .0l0-inch shim
stock, The shim stock will

then slide off as the outer
ocylinder goea on.

7. Push the inner cylinder into the
outer cylinder and screw on the lower bear-
ing (packing) nust.

8. Attach the upper and lower torque
links.

9. Place the wire snap ring on the
bearing (packing) nut.

10, Press the shock strut head into
place in the upper cylinder.

11, Replace the filler plug and valve,

(g) MAIN-GEAR SHOCEK-STRUT INSTALIATION.

l. Attach the strut to the upper
truss assembly.

2. Install the dual wheels, tlres,
and brakes. See paragraph 8.

3., Refill the strut as follows: Re-
move the flller plug and f111 with hydraulic
f£luid (Specification AN-VYV=0-366, red
color) until tbs f£luid is level with the
f1ller plug hole, when the strut 1s fully
compressed. Replace the gasket and filler
plug.

(h) MAIN-GEAR SHOCK-STRUT INFLATION
PROCEDURE,

1., The struts should be under the
full pnormal load of the alrplane before they
are inflated.

2. Force alr into each strut w#ith
a high pressurs pump until it ts 6-15/16
inches from the top of the axle fitting.
Refer to the instruction plate on the strut,

NOTE

Do not reduce over-inflation by
depressing the valve core. HRe-
lease excess alr by rapldly un-
screwing and tightening the
filler plug.

3. A varlation of not more than
1/4-inch for a check reading 1s permisaible.

4., After inflation, carefully test
the valve, the wvalve core, and the filler
plug for leaks, using soapy water.

S. Replace the valve cap.
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Wz maln gear actuator, whers tt 13 aounted
to the extenalons of the wing supporting
fear Smz 3IITy are oroperly structure. The up-lock mechanism 13 s
tnflazad, reudiisizmeonta will double-actlon open-hook type, and 13
Aot de =alia I =LnIT InEnges operated by an elactric-driven actuator of
regulsis, Soez o 3llzhtochanaze the screw jack type. When the landing gear
of load, ocattisa 37 She alr- 1s moved to the retracted posltlon, the up-
plane, wind reacsicn, 2acking lock catches the shock strut assembly and
fricslon, movazens OF Ihe alr- holds the entire gear assembly in the re-
plane fcmsati OT sackward, or tracted positlon independent of the electric
gimlilar cauzez. actuating mechanism.
(3) MAIN-LAITING-FZAR TP-L0CE. (See (b) OPERATION.~- The up-lock actuator
flgare 7.) releases the gear from the up-lock and auto-
matically sets the down-locks. The up-lock
(a) DESCRIPTILN,- The up-lock actuator, through mechanical linkage, opens
mechaniam ts lccated 2LTecTly anéer the the up-lock to a posltlon where a switch 1a

operated to start the landing gear actuator,
A3 the gear actuator moves the gear out of
the up-lock, the lock actuator continues to
operate until the up-lock reaches the full
open position. Co!l springs attached to the
lock mechanism hold the lock opsn. When the
up-loeck is open the down locks ars automati-
cally se%t in the open position. The up-lock
43 closed by impact of the gear and 18 held 1=
the closed position by the coll springs.

(e) REMOVAL AND DISASSEMBLY.

1. Disconnect the elscsrical plug
from the up-lock actwmtor.

2, Remove ths bolts attéching the
up-lock to the acutator bracket.

3. Renove the springs from the am
and hook.

4, Di{sassemble up-leck zechanism.
(@) ASSRMBILY, INSTALLATION AND TESTS.

1. Assemble the lock assembly and
attach Lt to the actuator bracket.

2. Install the springs lnto up-lock.

5. Connect tke lock %o the actuator.

4., Set the linkage arm ad justment
to .10 clearance.

S. If posslble, raise the airplane
on jacks and check the operation of the up-

lock.
(4) MAIN-GEAR UP-IOCK ACTUATOR. (See
figure 7.) '

(a) DESCRIPTION,- Each actuator is
self-contalned and consists of a gear housling
ard screw jaclk assembly, & motor assembly,
and a control assembly. The actuator motor
d \ 1s reversibla, incorporating & thermal pro-

i\ o-1 OC tector and travel limit switches,

W -+ .
g = ACTU CAUTION

' i . . N The motor 1s designed for intermit-
’ | tent duty and must not be operated
4 I continuously either with or without

losd., Operating time should not
Figure 7. Main Landing Gear Up-Lock exceed the proportion of three min-
ard Yatn cesr Actuatar utes on, and seventeen minutes off.
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The motor operates on 2€ volts d.c. which is
controlled 97 micro swltches sctuated by the
wheel well docrs.

(b) A=UOVAL - MAIN-GEAR UP-LQCK ACTUATOR.

1, Dtsconnect the electrical plug from
the actuator,

2. Remove the cotter pin, nut, washer,
specer ard ZJolt, attaching the actuating am to
the bellcrank.

2. Rezmove the cotter pin, nut, washer,
spacer and bolt, attaching the actuator to the
mounting bracket.

(c) INSTALLATION.- Reverse the removal
procedure,

(d) MAINTENANCE.- Any zalntenance other
than brush replacement should be dcne at a
repalr depot. 3rushes can be changed by
moving the twe brush retalning caps from the
motor nousizg. 3rushes should be reglaced
when worn %o .1S6-inch.

{5) MAIN GEAR DOWN-LQCXS. (See figzure 8.)

(a) DESCRIPTICN.- The maln g2
locks are ccnstructed mecrhantcally th
as the up=-lock, with s slightly differsnt
shaped castizg for mounting purposes. The
down-leccks, two for each maln gear, are mounted
to the wheel-well wing structure, one on each
side of the strut, Down-locks are autcmati-
cally actuated to the locked positicn by the
entry of lugs on the landing gear structure
when the gears are fully extended. The down-
locks are operated through a cable system by
the electrical actuator located forward of the
up-lock.

down-

Pigure 8,

Main Landing Gear Down Lock
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(b) OPERATION.- For sequence of down-
lock operation refer to paragrapghs 5 a (3),
(4) and (5).

(¢} MAIN-GEAR DOWN-IOCK REMOVAL AND
DISASSEMBIY. .
1. Disconnect the electricsl wiring
from the lock switches,

2. Disconnect the spring and attach-
ing cable from the lock actuating am.

3« Remove the bolts attaching the
locks to wheel-well wall.

4. Disassemble the locks and attach-
ing mechanism.

(d) MAIN-GEAR DOWN-LOCK ASSEMBLY AND
INSTALIATION,

1. Assemble the down-locks.

2, Install on wheel-well wing struc-
ture with attaching bolts.

3. Connect spring and attaching cable
to lock actuating am.

4, Connect electrical wiring to lock
switches,

5. Adjust roller clearance on down-
lock actuator arm to .10 of an inch.

6., If possible check operation of
down-locks visually before flying agaln.

(6) MAIN-IANDING-GEAR OPERATING MECHANIM,
(a) ACTUATOR,

1, DESCRIPTION AND OFERATION.- An
electrically driven screw-jack type actuator
13 lnstalled as part of the landing gear re-
tracting mechanism. The actuator 1is composed
of four main assemblies: motor and cluteh,
gear box, screw jack, and overlcad clutoh and
governor, Four bolts, washers and nuts, attach
the actuator to the landing-gear-actuator-beam
bracket, located in the upper wheel portion
of the wing. The forward part of the actuator
1s sttached to the upper truss assembly of the
landing gear. The actuator is driven by a
208 volt, 400 cycle, 3 phase a.c, motor. The
motor elutch is a single disc type, the driven
disc being normally held agalnst a friction
material ring by a spring to prevent reversing
of the actuator under load, and to provide a
minimum over-travel of the actuator when the
electrical power is interrupted. The clutch
1s energlzed by a 28 volt d.c. solencid coll,
which overcomes the spring force and causes
the motor drive disc, and driven disc to
operate as a unit, Protection against danage
to the motor caused by too frequent cycling
is provided by a thermatron in the d.c. con-
trol circult. Micro switches operated by the
up and down locks operate the actuator through
relays. The clutch on the actuator dlsengages
the actuator when the emergency lowering
system 13 operated.

(See figure 7.)



2. MAIN-LANDING-GEAR ACTUATOR REMOVAL.

a. Disconnect the electrical plugs.

b. Disconnect the cable from the
clutch arm and move the arm to the yp" posi-
tion, to dlsengage the actuator.

c. Remove the four bolts attaching
the actuator to the mountlng bracket, ease
pressure by turnlng the end of the screw-jack
shaft.

d. Remove the pin attaching the
actuator to the upper truss sssembly, and
at the same time, support the actuator.
Remove the actuator.

) 3., MAIN-LANDING-GEAR ACTUATOR IN-
STALIATION.

a. With the clutch disengaged, in-
sert the actuator into position and attach
{t to the mounting bracket with four bolts,
washers, and nuts.

b. Turn the screw=-jack part of the
actuator until the actuabtor ftts at the truas
agssexbly connection. Insert pin ard nut,
attaching the actuator to the truss assembly.

¢c. Engage the clutch and connect
{t to the clutch operatling mechanism.

d, Connect the electric plug to
actuator motor.

e. Ralse the alrplane on jacks and
check operation of the actuator ard larding
gear.

4. MAIN-LAMDING-GEAR ACTUATOR WAIN-
TENANCE.- All double shielded ball bearings
are lubricated with Andok "C," and should re-
quire no repacking during the life of the
unit. The loose balls sugporting the reactlon
gear and also serving as thrust bearings are
Jjubricated with AN-C-10. In the event dis-
assembly and subseqgusnt regreasing 13 neces-
sary, only the amount of grease necessary to
hold the balls in place during assembly need
be uged. All gears are lubricated with
AN-C-10. The gear box ltself should not be
packed with grease. The correct method ls
to f111 all gear tooth spaces only before
assembly. A thin film of AN-C<10 on the ball
bearing screw is all that 1s required.

(b) MAIN-LA!DING-GEAR BUNGEE SYST=M.
(See figure 9.)

1. DESCRIPTION,- The maln landing
gear bungee system, one for each maln gear,
1s installed in the top of each main-gear
wheel well, The system ls of the alr-oll
type, and conslsts of an alr bottle used in
connection with otl. A pressure line, incor-
porating an alr gaze, extends from the alr
bottle to each bungee cylinder. The bungee
cylinders are mounted on brackets, one on
esach 3lde of the upper truas ascembly. The
cylirder actuatling amm 13 attached to the
top croas bar of the upger truas assembly.

Section IV
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2., OPFERATION,- The bungee aystem
operates automatically under the constant
atr and oll pressure in the system. It s
used as a booster for the larding gear ,
actuators and, for emergency operation of
the gears, forces the landing gear securely
tnto the down poaiticn. The systec 13 not
connected to the main hycraullc systen.

3. REMNOVAL.
NOTE

The landing gear must be 1ln the
extended or down positlon. .

a. Relleve the alr pressure In the
alr bottle by backing off the ftller plug &
few turns.

CAUTION

Do not release alr by depress-
ing valve. The valve core may
be damaged by the sudden rush
of alr past the valve seat.

b, Disconnect the line at the
bottom of the alr bottle.

¢. Remove the bolts, washers, nuts,
and clamps, attaching the alr bottle to the
mounting bracket. Remove the brackets if
necessary.

d. Remove the air bottle.

e. Uncouple the line at the bungee
filler blocks.

f£. Remove the four bolts attaching
the bungee cylinder to the mount ing bracket,

g. QRQemove the lower connecting
bolt, washer, spacer, and nut, connecting the
bungee cylinder to the uprer truss assembly.

h. Remove bungee cylinders.

4. INSTALLATION.- Reverse the removal
procedure.

5. INFLATION PROCEDWRE.
NOTE

Gear must be in the extended
position.

a, Remove the alr valve assembly
from the fltting on the accumulator.

b. Fi1ll with hydraulic fluld,
(Specification AN-VV-0=366, red colcr) to top
of filler block.

¢. Replace the filler block plug.
d. Inflate with alr to 900 psi.

(c¢) MAIN-LAMDING-GEAR LCCK CONTROL
CABLES. (See figure 10.)

1. DESCRIPTIQN.- The up and down
locks are operated by an actuator and con-
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Figure 10. Main randing Gesr Locks \
Control Cables d

¢. Attach the ccnonecting rod to {i \,‘ }
the up=-lock and lock control mechaniam. LA

d. Conrect the cable ands to the
lock control mechanism.

-,
o

¥

e. Install the csble pulleys in the
upper whesl well.

=

w .
AU AW

s

f. Extend ‘the cables over ths pulleys
and conmect the turnbuckles at the down-lock.

g. Safety the turnbuckles and adjust e
the clsarances of the lock cams to .10 of an
inch.

(7) MAIN LANDING GEAR DOORS AND OPERA-
TING MECEANISM. [See figures 11, 12 and 13.)

(a) DESCRIPTION,- Each main gear wheel
well 1s equipped with two sets of doors. The
forward set 1s operated by a motor-driven
actuator. This actuator connects to an ar:
that operates two rods attaching %o the forward
doors. Ths two aft doors are automatically
operated by the landlng gear during retraction
or extension. They are attached to the strut
by means of two attaching rods, one for each
door. When extending the gear,all doors open,
allowing the gear to pass to ths down position.
The forwsrd doors then close but the aft doors
remain open. When retracting, the forward doors
open and when the gear is in the fully retracted
position, both sets of doors close, forming thse
contour of the lower wing surface.

(b) OPERATION - FORWARD DOORS.

I. UP & DOWN LOCKS ACTUATOR

1. NORMAL EXTENSION.- The initilal 4 A
motion of the landing-gesar-control handle to % mg{ﬁé-g(e GEAR LOCK CONTROL CABLES

the "DOWN" position unlocks the doar locks
by means of & cable 3ystam and the final mo- 4. MAIN GEAR ACTUATOR

tlon of the hamdle closes micro switches which S. UPPER TRUSS ASS'Y
supply current to the actuator motor for for- .6, ESJSQV%KLSO?#T

ward doors, opening tis doors. When the gear
43 down and locked, micro awitches on the down
locks direct the current back to the door
motor relay, which reverses the current to the
dooar actuator motor, closing the doars., A
1imit switch shuts off the door motor.

17
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ADJUST SO THAT GOORS ARE EVEN WITH LOWER CONTOUR OF
WING WHEN LANDING GEAR IS IN FULL UP POSITION

I.MAIN LANDING GEAR WHEEL WELL L.H.
2.LANDING GEAR FORWARD DOORS ACTUATOR
3.000R ACTUATING RODS

4. LANDING GEAR DOOR (FORWARD)

5.MAIN LANDING GEAR SHOCK STRUT
6.LANDING GEAR DOOR (AFT)

Figure ll. Main Landing Gear Door
Mechanism AdJustments

2. NORMAL RETRACTION.- The control
handle 13 moved to the "UP" position which
closes switches actuating the door motor to
open the doors, As the doors reach the open
position limit switches shut off the actuator
motor. The locking actlon of the up-locks
operates a switch which actuates the motor
to close the forward doors. As the doors are
moved to their closed Eosition they auto-
matically lock in the "UP" position. When
the actuator arm reaches the "UP" positlon
it engages a micro swltch which shuts off the
actuator motor,

3. EMERGENCY EXTENSION.- The movement
of the emergency release control handle operates
the attaching cable system which unlocks the
landing gear door locks, and releases the door
actuator clutch., The maln gear doors open by
wheel and alr loads, comblined,

(c)

1. Disconnect the actuating rods from
each door.

MAIN-IANDING-GEAR DOORS REMOVAL,

2.  Remove the hinge pins attaching
each door to the wheel-well structure.

3. Remove the doors.

(d) MAIN-LANDING-GBAR DOORS INSTALLA-
TIOH.- Reverse the removal procedure.,

(e) MAIN-IANDING-GEAR DOORS ~DJUSTUENT.

(See flgures 11 and 12.)- Support tne alrplane
on jacks. Ratize the gear requiring the door

13

ad justment. Adjust the forwaxd and aft door
actuating rods so that when the gear is fully
retracted, all deors will £1t flush with the
structure of the wing. Ralslng and lowering
the gear several times may be required %o
obtaln flush fltting doors.

(f) MAIN-ILANDING-GEZAR FORWARD DCCRS
ACTUATOR. (See figure 13.)

1, DESCRIPTION.- An electrically driven
screw-jack type actuator 1s lnstalled as par
of the forward doors ectuating mechanism. This
actuator L3 attached %o brackets on the forward
tnboard wheel-well wall, The actuator operates
an arm, %o whlch ls agtached the cwo door
actuating rods. As the actuaSor moves the am
to the "UP" posiiion, the hook on the end of
the arm engages an up-lock, which ls installed
on the upper forward wheel-well wall. The
locking action of the up-lock operates a linmit
switch which shuts off the actuator motor.
The up-lock s mechanically operated and is
controlled by a cable system connectling to the
control lever,

2, OPERATION,- Four maln assemblles
comprlse the actuator, motor and clutch, gear
box, screw jack, overload clutch and release
assembly. The actuator Ls driven by a 208 volt,
400 cycle, 3 phase, a.c. motor. The clutch is
a single dlsc type, the drilven disc being nor-
mally held agalnst a friction materlal ring by
a spring of sufficlent strength to prevent
reversing of the actuator under peak statlc
load, and to provide a minimum overtravel of
the actuator when the electrical power ls
finterrupted. The clutch ls energlzed by a
2¢° volt d.c. solencid coll, whilch overcomes
the spring force, and causes the motor drlve
dlsc and driven dlsc to rotate as a unit.
Protection agalnst damage to the motor caused
by too frequent cycling 1s provided by a
thermotron in the d.c. control circult. The
clutch on the actuator dlsengages the actua-
tor when the emergency actuatling system is
appllied.



Figure 12.

Main Larding Gear Aft Doors Inatallstion
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NQHW; ATING UNIT 5. MAINTENANCE - FORWARD DOORS
“‘;\@ §i \ [ I ACTUATING UNIT ACTUATOR.- All double snielded ball bearings
: ) 2. ACTUATOR EMERGENCY & are lubricated with Andok "C" and should re-
: RELEASE ROD T quire no repacking during the life of the
3. LIMIT SWITCHES unit. The lcose balls supgorting the re-
e action gear and also serving as thrust bear-
4. ACTUATOR ARM ings are luobricated with AN-G-10. In the
S. FORWARD DOORS e event dlsassembly and regreasiag Ls necessary,
6. DOOR ACTUATING RODS & only the amount of grease necessary to hold

the balls in place during assembly need be

7. ROD ADJUSTMENT FH used. All gears are lubricated with AN-G-10,
ATCH Em The gear box Ltself should not be packed with
: : greage. The correct method is to fill all

gear tooth spaces only, before assembly. A

thin film of AN-G-10 on the ball bearing

screw {s all that 1s required.

d. NOSE IANDING GEAR, (See figure 15.)
(1) GENERAL.

{a) DESCRIPTION AND OPERATION,- The
ateerable single-wheel, electrically-operated
nese landing gear conslsts of a pneudraullc
type shock strut, free swivellng, and a
hydraullcally operated stee> damp. The strut
{3 atsached and braced to the upger trunzlon
shaft, which Ls par% of the zrew nacelle. A
side brace supports the gear and L3 attached
tc the strut and the upper Jack shaft actuating
mechanlsn in the lead!ing edge of the wing.

Rear thrust {s absorbed by a brackxet connecting
the strut and the upper trunnion shaft, The

Pigure 13, Main Landing Gear Foward Door steer damp operates as a centerling device and
Operati{ng Mechaniam a steering unit combined., It 13 acplicable
for ground operations only. The steering
3. REMOVAL - FORVARD DOORS ACTUATOR. range for ground operations is 98 degrees. An
electrically driven actuator operates the nose
a., Diaconnect the electric plug gear to the up or down position. An emergency
from the actuator, actuating system 13 installed for extending
the gear only, Switches mounted cn the land-
b, HRemove the cable from the pulley ing gear assembly operate in connection with
on the emergency releage rod. the up and down locks to indicate LI the gear
has locked in the up or down pesitlon. A
¢. Disconnect the actuator from static ground wire 13 attached tc the left
the mounting bracket and door actuating arm. side of the strut,

Remove the actuator,

d. Remove the two forward door (b} REMOVAL AND DISASSEMBILY.
support rods from the actuating arm.
NOTE
6. Remove the actuating arm from
the mounting bracket. The nose gear welghs approx!i-
mately 1500 1lbs,
4, INSTALIATION - FORWARD DQORS

ACTUATING MECHANSIM. 1. Agsuming that the nose gear i3
' in the down position, jack the alrplane so
a, Install the actuating arm to that all three gears clear the ground.

the mountiag bracket.
2., Remove hydraulic lines and plug
b, Attach the actuator to the both ends,
agtuator mounting bracket.
) 3. Remove wheel assembly.
¢. Attach the forward door support
rods to the actuating arm. 4. Remove side brace at strut con-
nectlon (dlscennect folding brace at elbow),
d. Connect the actuator to the

actuating arm, S. Release the alr pressure from
the shock strut by backing off the fillar plug
6. Install the cable %o the pulley and allowing the alr to escape slowly. This
on the emergency relsase rod, will prevent damage to the valve core by a
sudden rush of high pressure alr past the
f. Connect the electric plug to valve seat. Always use a wrench to remove or

the actuator. install the filler plug.
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mem DESGRIPTION ! LOCATION TEM DESCRIPTION | LOCATION

e GOR CLOSE LIMIT oW, BZ2YTRHMAIN DG GEARWELL | | 28ILD6 GEAR PCS. LTS CRTERKRPILOTS PED.SW.PANEL !

2 |POWER RELAY PANEL TRH MAIN UDGGEARWELL | | 29 [LANDING GEAR ACTUATCR _ INOSE LANDING GEAR

3 DG GEAR UNLOGK AGTUATORIRH.MAIN LOG GEAR WELL | [ 3G[GEAR DOWN SWITCH BZ-R31 BENEATHPILOTS PED.

4 UPLOCK SWITCH WZ-R3l __|RH. LANDING GEAR 3| [GEAR UP SWITCH BZ-R3l___BENEATH PILOTS PED.

5 |UP-LOCK SWITCH WZ-R31 _|RH. LANDING GEAR 32 |GEAR UPLOCK SW. WZ-R3l__[NOSE WHEEL WELL

& |UP-LOCK SWITCH BZ-R3l__|RH.LANDING GEAR 33 [GEAR UP UNLOCK SW. YZ-R3I INOSE WHEEL WELL

7 JLANDING GEARAGTUATOR _|RH.LANDING GEAR 34|GEAR UP LOCK SW. BZ-3YT NOSE WHEEL WELL

8 |AFT RELAY PANEL LA MAIN UDG GEAR WELL]| | 35 INOSE WHEELWELL A CPANEL:NOSE WHEEL WELL

9 DOOR LOGK SWITCH YZ-R3! _IRH.MAIN UDGGEAR WELL | | 36 IPRESSURIZED PLUG 'LH CREW NACELLEWALL]

10 DC.OISTRIBUTION PANEL __|RHMAIN COGGEARWELL | [371AFT DOOR AGTUATOR 'NOSE WHEEL WELL

11 ]DOWNLOCK SWITCH BZ-R21_|R.H.LANDING GEAR 38 | AFT DOOR CPNUMTSWEZ3YTINOSE WHEEL WELL

12 [DOWN LOCK SWITCH BZ-3YT__RH.LANDING GEAR 39 |AFT DOOR CPN UMT SW.EZ3YTINOSE WHEEL WELL

13 [DOWN LOGK SWITCH BZR31_|RH.LANDING GEAR 200G GEAR UNLOCK ACTUATCRINOSE WHEEL WELL

14 [DOWN LOCK SWITCHBZ-37T_R.H.LANDING GEAR 21| |GEAR DOWN UNLOCKSWYZFEINOSE WHEEL WELL

15 [DOOR AGCTUATOR TRH MAIN UDG GEAR WELL] | 42 IGEAR DOWN LOCK SW.BZR3IINOSE WHEEL WELL

& 'DOOR CANLIMTSW BZ-3YT _ RALMAIN DG GEARWELL| [43 'FWD DOORCLOSE L MT SZ3YTINOSE WHEEL WELL

7 THOCROPEN LIMITSW.8Z-37T RH.MAIN LDG GEARWELL] [ 44 DOOR LOCK SWITCH YZR3I NOSE WHEEL WELL

18 |PRESSURIZED PLUG

iRH. CABIN WALL

45 F#D DCOCROPNLMTSWEZSYINCSE WHESL NELL

46 GEAR COWN LOCK SW YZ-R31 NOSE WHEZL WELL

19 |PRESSURIZED PLUG ILLH.CABIN WALL
20 [ENGINEERS JUNC. PANEL _|CREW NACELLE 47 CEARDONNLCCASHEZ YT NOSE NHESL WELL
21 IPILOTS PED. SW. PANEL _ !CRE'W NACELLE 48 \F"WD DOCR ACTUATCOR INOSE WHEEL NELL

49 AFT OCCR CLO.UMTSWEZ3YTINOSE WHEZL ¥ELL

22 IPILOTS RELAY PANEL _ICREW NACELLE
53 THROTTLE SWITCHES YZ-R31I TOP OF CREW NACELLE | | 5O FWD COOR CPNUMT SWEZSYTNOSE WHESL WELL
5 4]'D'C GEAR WARNING HORN [ TOP OF CREW NACELLE | |51 O.C.DISTRIBUTICN PANEL LHMAINLDG GEARWELL
25 [PILOTS &COPILOT S INSPANELICREW NACELLE %2 _ANDINGGEAR ACTUATOR _ILLH. LANDINS GEAR
260G GEAR POSITION LTS, |PILOTECOPILOT INS.PANEL] |53 [UP-LOCK SWITCH BZ-R3I iL.H. LANDING GEAR
57 '0G GEAR GONT. CIRCT SRKRIPILOTS PED. SW.PANEL ][54 iUP-LOCK SWITGH WZR3l LH.LANDING GEAR
- ' / 55 UP-LOGK SWITCH WZ-R3l _|L.H. LANDING GEAR
\ D)< (7) ® _\‘r 10) .-~ /[ 56 POWER RELAY PANEL L H.MAIN UD'G GEAR'WELL!
. : - «< 57 GEAR UNLOCK ACTUATOR |LH. LANDING GEAR
> S 58 DOWN LOGK SWITCH BZ-R3l L.H. LANDING GEAR
l 3 59 .DOOR GLO.UMT SW. 32-3YT LH.MAIN UDG GEAR WELL
= L;j 60 DOWN LOCK SWITCH BZ-3YT LH.LANCING GEAR

~.(68

61 DOWN LOCK SWITCHEZ331 L.H LANDING GEAR

62 '\DOOR ACTUATOR {LH.MAIN LD'G GEARWELL
63 [CCOR OPN LMT SW. 3Z-3YT LH.MAINLDG GEARWELL

64 |DOOR CP'N LMT SW. BZ-3YT LHMAIN DG GEARWELL

65 ILCGGEARSAE SW.YZETRNTNZL.H. LANDING GEAR

66 [DOWN LOGK SWITCHBZ3YTILH.LANDING GEAR

67 1DOOR LOGK SWITCHYZR3! LH.MAINLDG GEAR WELL

AFT RELAY PANEL JLLH.MAIN ULD'G GEAR WEL.L)

—
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Figurse 14,

Landing Gear Slectrical Controls
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=

| AGCTUATOR
2 LINK
3 SUPPORT
4 BUNGEE
5 LINK .
6 STRUT
7  JACK SHAFT
8 RETRACTING MECHANISM ASSEMBLY
9 CLAMP ASSEMBLY
|0 STEERING & DAMPING UNIT
ASSEMBLY
(8) |11 SHOCK STRUT ASSEMBLY
2 SWITCH INSTALLATION ANTI-
STEERING
13 LINK ASSEMBLY
14 STRUT TORQUE
IS CASING TUBE
I6 WHEEL ASSEMBLY
() |7 STATIC GROUND WIRE

Pigure 15. Nose Landing Gear Aassembly
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CAUTION

Do not attempt to remove the filler
plug without completely deflating
the strut. Walt until all flzzing
of alr amd fluld stops.

6. Disconnect torque fltting switch

(torque links).

7. Remove drag brace.

8. Remove bearing caps from trunnion

pln., Remove gear.

9, Disassemble shock strut 1f neces-
sary. .

10. Remove steer damp from strut it

necessary.

(¢) INSTALLATION.

1. Assumlng that the atrut 1ls com-
pletely assembled and the airplane 1s on
jacks, compreas the strut fully and ralse into
posttion on the trunnion pin. Attach bearlng
caps.

2, Attach drag brace.

3. Connect torque fltting switch on
drag link torgue fitting.

4, Install wheel assembly. Refer

to Section IV, paragraph 6 following.

5. Attach the side foldlng brace to
the strut.

6. Connect hydraulic llnes %o the
steer damp.

7. Fill and inflate the shock strut
as outlined in paragraph 5 ¢ {2) (h) preceding.
Refer to instruction plate on RH side of strut.

8. Check operation of gear before
removing the Jacks.

(2) NOSE GEAR SHOCK ABSORBING STRUT.
(See filgure 16.)

(a) DESCRIPTION AND OPERATION.- The
shock absorbing strut for the nose gear is
the pneumatic type (Bendix No. EQ-2). The
working princlple i3 conventional. Refer
to paragraph 5 ¢ (2) (a) preceding.

(b) MAINTENANCE AND REPAIRS.

1. The replacement and repair in-
structions given for the maln landing gear
shock strut in paragrapha S5 ¢ (2) (c) and
5 ¢ (2) (e) preceding also apply to the nose
gear shock strut.

{c) REMOVAL AND DISASSEMBLY .~ Removal
and dlsassembly of the noae-gear shock strut
13 stmilar to that of the malin-gear shock
struts. Refer to paragraph 5 ¢ (2) (b) pre-
cedlng.
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(d) ASSEMBLY aND INSTALIATION,

1, Assemble the nose-gesar shock
strut using the sane procedure as outlined
tn paragraph 5§ ¢ (2) (f) preceding.

2, Replace the snock strut as out -
lined in paragrapa 3 ¢ (2) (g) preceding.

(3) NOSE-GEAR STEERING MECHANISE. (See

figures 17 and 18.)

(a) DESCRIPTION.- The nose-wheel
steering mechanlism 1s controlled by the steer-
tng handle, loecated 1n the left front part of
the pllota' compartment. The mechanlsm in-
cludes a combined mechanical and hydraullc
system. The mechantcal linkage serves as a
control for the hydraulic steer damp which
provides turning force for the nose wheel.

As the nose gear la retracted, a self-center-
{ng device tn the shock atrut stralghtens

the wheel from any position %o which Lt may
have been turned.

(p) OPERRTIZN,

1. MECHANICAL.- ¥hen the steering
(wlth the trigger compressed) ls
turned, the conneciiag smechanlical linkaze
conveys S5he motlon to the nydraulfc selector
valve in the steer damp, which tures the nose
wheel in the directlon desired. See para-
graph d (3) (§) following, for description
and operatlion of the linkage.

handle

2, HYDRAULIC.- The nose wheel steer-
ing 13 operated by depressing the steering-~
handle butson which energlzes the solenold
valve (see flgure 19) and supplles fluld to
the steering unit. Thls valve has two cylin-
der ports, & pregsure port and a return port.
One of the cylinder ports ls connected
normally %o the pressure port. When the
solenoid s actuated the oprosite port 1ls
pressurized and the firat cylinder port is
opened to the return port. When in the "OFF"
position, the valve maintalns a preload
pressure in the shlmmy damper. Energlzling
the valve cuts out the damper and supplles
pressure for steering. The steerlng unlt has
an Lnternal valve which 1s operated manually
by turning the steering nandle. Depressing
the button on the steerlng handle also
energlzes the solenoid valve supplylng pres-
sure to the foot-brake valves, Thus the
pilot can steer and energlze hla foot brakes
at the same time. The nose-steering-and-
brake 3ystem ls operative only when on the
ground. Cut-off switches are located on
each maln gear mechanlsm, 30 that the circult
13 opened when the gears retract. The cir-
cult to operate the solenoid valves 1s
enerzlzed by the master battery switch. An
anti-steering awltch 1la located on the nose-
gear strut so that the strut must be com-
pressed before the steerlng unit can be used.
The nose-steering hydraullc system is a part
of the maln hydraullc brake and steerlag
system. Only the {ndividual unlt pertalning
to steerlng operstlons s deals with in thlas
paragraph. Refer to paragraph 16 (a) 2 for
coniplete syatem.
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| LOWER CAM
2 PACKING ADAPTER (MALE)
3 “V'HYDRAULIC PACKING RING
4 LEATHER PACKING RING
5 PACKING ADAPTER (FEMALE)
6 LOWER BEARING (BRONZE)
7 INNER CYLINDER DIAPHRAGM
8 TORQUE FITTING BUSHING
9 TORQUE FITTING BUSHING
10 INNER CYLINDER
i1 BEARING NUT °
{2 WIPER-PAGKING GLAND RING
i3 AIR VALVE .
4 OUTER CYLINDER
15 PISTON TUBE
16 METERING PIN
I7 CAM & KEY
I8 TORQUE FITTING
19 TORQUE ARMS
20 ORIFICE DIAPHRAGM
21 UPPER BEARING
22 STEERING & SHIMMY DAMP FITTING
23 OUTER CYLINDER
24|NNER CYLINDER

Figure 16. Nose Gear Shook Strut Dinsrun'
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|. STEERING HANDLE
" 2. STEER CONTROL LINKAGE

3.STEERING AND SHIMMY
DAMP UNIT

Figure 17, Kose Wheel Steering Mechaniam

3, ELECTRICAL.- The current for the
28 volt, d.c. clrcult that operates the
hydraulic solenold valve to permlt nose wheel
steering 13 wired through a circult breaker
on the pllots' pedestal panel to a relay on
the nose-steering and brake-relay panel, This
relay, which 13 controlled by the steering-
nwendle switch, energlzes both the brake and
stesring solenolds. The circult from the
relay to the steering solenold 1s broken by
a microswitch on the nose-gear strut when the
nose wheel L3 off the ground. The pllot and
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copllot switches (on thelr respective control
wheels) plck up the 28 volt d.c. from the
nose-ste=riang-and-brake relay panel and then
pass the current through the same panel to
the brake solenocid valve.

(¢) T=ST.- Refer to maln hydraullc
system, peragrapa 16 1 (2).

(d) REMCVAL.
NOT=

Only the removal of the four-way
solenold valve ls pertineant to
thls paragraph.

1. Dtsconnect the electrical plug.

2. Dtsconnect and immedlately plug
the hydraullc llnes.

3. Remove the four nuts, washers,
and bolts, attachling 5he valve mounting
bracket to the frams lnstallatlon.

4. Remove the valve and bracket as
a unit.

(e) DISASSEMBILY AND REPAIR,- The sole-
notd valve ts of a complicated {ateraal
design and no dlsassembly or repalr ghould Je
attempted. If the valve operates in a faul:sy
manner, replace Lt.

(¢) TEST.- For testing procedure cn
the valve, refar to paragraph 18 § (¢) ().

(g) INSTALLATION.- Reverse the removal
procedure. Bleed the lines as outllned in
paragraph 16 ¢ (2) (v).

(h) NOSE-STZZRING AND PARKING-BRAKE
CONTROL HAIDIZ. (See figurs 20.)

1. DESCRIPTION.- The nose-wheel
steering handle ta located ln tne pltlots’
compartment on the left glde of the instru-
ment panel. The hancdle attaches %o a shaft
which 13 mounted to the crew nacelle. Nose-
wheel steering 1s accompllished by squeezing
the trigger on the handle and tnen turalng
the handle to the left or right.

2., OPERATION,- When ateering the
alrplane in any direction, compress the
trigger and turn the handle to the direction
desired. The tnitlal movement of the trigger
operates a microswiteh t{nside the handle,
which actuastes a solenold valve releasing
hydraullc pressure to the steer damp. The
parking brake release untt tnstde the handle
shaft alsc operates Ln connectlion with the
trigger. The unlt releases the steering
handle from the brake "ON" posltlon. When
the steering handle is pulled directly aft,

a hydraulic valve allows hydraulic fluld to
flow to the two maln wheels for equal brak-
ing and for applicatlon of the parking brakes
The hand or parking brakes ars released by
compresslng the trigger on the control handle
and then allowing the handle to move to its
full forward positlon. See filgure 51 for
wiring dlagram of control clrcult,
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NO STEER POSITION
ALSO AS
SHIMMY DAMPER

SCHEMATICS SHOWING UNIT
OPERATIONS & RELATIONS OF
PILOT'S CONTROL TO WHEEL

| MECHANICAL LINKAGE CONTROL SHAFT

2 HYDRAULIC LINES

3 STEER DAMP UNIT
NOSE GEAR —AFT VIEW 4 STEER DAMP LEVER
'8 STRUT CONNEGCTING LINK

6 STRUT LINK CONNECTOR

Figure 16. Nose Gaar Steer Damp Principle
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CYUNDER PORT RESERVOIR RETURN

ELECTRICAL RECEPTACLE

Pigurs 19, Hydrsulic Steering Valve -

4-Way Solenoid
3. REMOVAL AND DISASSEMBIY.

a, Disconnect the electric wire
fron the solenoid valve.

b. Remove the linkage lever and
the steering shaft from mountling support
which 13 bolted to the crew nacelle structure.

¢. Remove the cable assembly from
the end of the shaft.

d., Remove the steering handle and
the shaft as a unit.

e. Disassemble the handle.
4, ASSEMBLY AND INSTALLATION,

a. Assemble the handle and the
shaft.

b, Insert the handle shaft into
the support.

c. Attach the linkage lever to the
shaft,

d., Attach the cable assembly te
the end of the shaft.

e. Connect the electric wire to
the sclenold valve.

(1) NOSE-WHEEL STEER DAXP,
figure 18,)

(See

1, DESCRIPTION.- A hydraullc cperated
Houdallle steer damp (Model A-12198) 13 uaed
on the landing-gear nose strut of the XB-35
atrplane. The unit 1s cylindrical in shape
and i3 mounted to the outer cylinder of the
strut, A lever and link at the bottom of the
steer damp attach to the swivel torque fltting
of the strut for steerlng the nose wheel.
Hydraullc line connections and the eelector
valve connectlion are located at the top of the
stear damp unit.

2. OPSRATION,- The Houdallle steer
damp consists of a rotating-vane type power
cylinder with a protruding shaft on the lower
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end which 13 used to transmit steering motlon
to the nose wheel. A lever connects the shaft
to the nose wheel strut torgque fitting. A
four-way selector valve at the top of the
shaft 13 controlled by the steering-and-park-
ing-brake handle in the cockplt. When turn-
ing the handle with the trigger compressed ,
mechanical linkage operates the selector valve
allowing hydraulic pressure to enter the
power cylinder. The control shaft for the
seslector valve Ls connectsd %o a small shaft
protruding from the port flange end of the
unit. The port flange L3 drilled and tapped
to receive the inlet and return connections
from the hydraulic system and contalns a.spring
loaded check valve in the inlet line and a
pressure operated check valve in the return
line. The check valve in the return line is
controlled by the preasure in the inlet line
and in event of failure of the hydraullic sys-
tem, the asteer dacp beccmes a self sealed

unit continuing to operate as a shlmmy damper.
A spring loaded locking mechanism locks the
gelector valve in neutral when no pressure 1s
applied for steering. When pressure ls
aprlied for steering, 1t actuates a plsten
ahlich unlocks the locking mechanism, permitting
the selector valve to be turned. Thus the
stearing handle always rotatas with the nose
wheel, showing the relative wheel position.
The steering cannot be turaed from the cockplt
unless prsssurs ls applied to the steering
port. The complete operation of the steering
mechanism 13 applicable to ground operatlons

only.
3., REMOVAL.

a., Diaconnect the hydraullc lines
at the top of the steer danmp.

b. Dlaconnect the selector-valve
control shaft at the top of the steer damp.

¢. Remove the steer-damp lever and
link from the shaft at the bottom of the steer
damp.

d. Remove the steer-demp mountling
bolts.

e. Renove the steer damp.

4, MAINTENANCE AND REPAIR.

a. The steer damp utilizes hydrau-
lic¢ fluld from the nose wheel steering and
brake hydraullc system. Changing fluld ls
not necessary unless a complete change for
the system 13 required.

- b. Alr pockets may be elimlnated
by bleeding the hydraullc system. Refer to
Section IV, paragraph 16 ¢ (2) (bl

¢, METERING ORIFICE ADJUSTMENT.-
The orifice tndlcator 1s located at the
lower end of the damper operatling shaft,
under the hex head plug at the bottom of the
serrated shaft.

1. Cut the lock wire and remove
the plug.
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PARKING BRAKE
RELEASE MECH. ™

=
- \-Tua-.; A3SL.A.

%———PIN

TUBE ASSEM.

— STEERING &
j PARKING BRAKE
HANDLE

2. The slot on the valve shaft
end should be in line with the mark between
the "0" and "s."

3. To increase resistance, move
the valve shaft clockwise,

4. To decrease resistance, move
the valve shaft counterclockwise,

S. If the steer damp ls damaged
beyond ad justments and repalr mentioned above,
replace the entire steer-damp unit.

§. INSTALLATION.

a. Mount the steer damp with the
attaching bolts,

' b. Install the lever and link to
the shaft at the bottom of the steer damp,

¢, Connect the hydraulic lines to
thelr respective connectings at the top of
the steer damp.

d., Connect the selector-valve
shaft to the steer damp.

a. Bleed the forward hydraullc
systen and check operation of the steering
uwait. Refar to Sectlion IV, paragrsph
16 ¢ (2) (b) for bleeding the lines.
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(3) MECHANICAL LINKAGE. (See
figure 17.)

1, DESCRIPTION.- The mechanical
linkage connecting the steer damp and the
steering handle conveys the motion fron the
steering handle to the selector valve ln the
steer damp. The linkage conslsts primarily
of adjustabls push-pull rods, bellcranks,
brackets, a pullsy and a cable. The liul: 2
1s actuated when turning the steering cortrol
handle to the right or left. The pariki.
brake mechanlsm which also is operated b7 ine

- steering handle, attaches to.the end of t..8

handle by means of a cable and a quadrant to
the hydraulic valve for parking brake opera-
tion.

2, REMOVAL.

a., Disconnect and remove all tne
push-pull rods, bellecranks, and connectlnz
rods betwsen the steering handle shaft and
the steer damp.

b. Remove the brackets 1f neces
sary.
6. Remove the parking buruie <. 13

and the quadrant from the end of the steci-
ing handle shaft and the brake valve.



3. INSTALIATION.

a. Attach She parking brake cable
assembly and the quadrant to the steering
handle and the brake valve,

b. Install the push-pull rods,
connecting rods, and bellcrTanks. Connect
to the steering handle sharft and the steer

damp.

¢. Check operatiocn of the steer
damp and the parking brake.

4, ADJUSTMENTS.

a., Adjust the length of push-pull
rods Lf necessary. Steering handle should
be vartical with nose wneel stralght forward.

b. Adjust parking brake valve
¢learance on the top of the valve to approxi-
mately .20 clearance.

NOTE=E

Before any pressure 13 applled,
ad just Surnbuckle until 1300 pst
ts aprlied at brakes when handle
tg full out. Ee surs brake
pressure returns %o "O" when the
handle '3 pughed full ik.

(4) NOSE-GEAR UP-LOCK. (See figure 39.)

(a) DESCRIPTICN.- The nose-landing-gear

up-lock L3 a spring-loaded open-hook type,

and i3 operated by a lock actuator. It ls
located in the upper wheel-well, mounted to
the structure of the crew nacelle. The up=-
lock L3 automatically actuatad to locked posl-
tilon by entry of a lug on the landing gear
leg, at the end of retracticn,

(b) OPERATICN.- Whea the nose gear door
reach the open posttion, a sgwitch 13 closed,

starting the lock actuator to open the up-lock.
When the up-lock reaches the full open position,

a swltch L3 closed to start lowerlng the gear.
(¢) REMOVAL,

1. Remove the screw attaching the
control cable.

2, Disconnect the rod assembly,
3. Diasconnect the microswitches from
the lock.

4, Remove mounting bolts attaching
the up-lock to the crew nacelle structure in
the wheel-well.

(d) INSTALLATION.

1. Install the mounting bolts attach-
ing the up-lock to the crew nacelle structure.

2. Connect wiring to the mlcroswitches.

3. Attach the rod assembly.

4, Connect the cable control assenbly

to the up-lock.
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(5) NOSE-GEAR DOWN-IOCE,. (See figure 21,

(a) DESCRIPTION.- The nose-gear down-
lock 13 used to hold the nose gear ln the full
extended position. The lock Ls a spring-loace
open-hook typs and 1s operated by the lack
actuator. It {3 connected with the up-lock by
ad justable connecting rods. The lock is
attached to a brace, located beneath the nose-
gear actuator,

(b) OPERATION.- The nose-gear down-lock
and the up-lock operate together through the
connecting rod linkage. When the downalock
c¢loses, the up-lock opens, and vice-versa,
The position of the locks is controlled by
the reversible motor on the locks actuator,

As the gear goes into the down lock, a switch
ts closed stopplng the nose-gear actuator and
starting the door actuators to close the nose

gear doors,
(c) REMOVAL,

1. Remove the bolt connecting the

.actuator and the lock.

2. Remove the bolt directly above
the attachlng spring. Remove the spring.

3. Remove the lock supporting bols.

4, Remove the lock and mechanism
from the supporting bolt.

(d) INSTALLATION.

1. Assemble the lock mechanlsm and
{nsert the lock supporting bolt, Attach the
nut.

2, Fasten spring aand attach bolt
directly above,

3. Attach connecting bolt between
actuator and lock.

(e) ADJUSTYENT .- Loosen the mounting
bolt and nut. Rotate the eccentric to adjust
centering of nose-gear side brace. The side
brace attaches the nose strut and gear actua-
ting mechanism, and must be perfectly stralght
when the gear is in the fully extended posl-
tion.

(6) NOSE-CEAR LCCEKS ACTUATCR (See
figure 21.)

(a) DESCRIPTION AND OPERATION.- The
nose-landing=-gear locks actuator (Lear
No. D40OAH-1) is mounted to a support directly
beneath the nose gear actuator. The actuator
13 connected to the down-lock mechanism and
controls the action of the up and down locks.
A cable i3 attached to the actuator for emer-
gency operatlion of the locks. The actuator
{s self contalined and conslists of a gear hous-
fng and screw jJack assembly, a motor assembly,
and a control assembly. The actuator moter
{3 reversible, incorporating a thermal pro-
tector and travel limlt switches. The motor
operates on 28 volts d.c. which ls controlled
by mlcroswltches actuated by the wheel-well
doors. '
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CAUTION

The motor {3 desfigned for inter-
mittent duty and must not be
operated ccntinuously, elther

w#ith or without load. Operating
time should not exceed the propor-
tion of 3 minutes on, and 17
minutes off.

(b) REMOVAL.
1. Disconnect electrical plug.

2. Remove the bolt attaching the
actuator arm to the down-lock mechanism.

3. Remove the bolt attachlng the
actuator %o the support assembly. Remove
the actuator.

(¢) INSTALLATION,.- Reverse the removal
procedure.

(d) MAINTEMANCE.- Any malintenance, other
than brush replacement, should be done at a
repalr depot. Brushes can be replaced by re-
moving the two brush retalning caps from the
motor housing. Brushes should be replaced
when worn to ,156-lnch.

(7) NOSE GEAR UP AND DOWN-LOCK CONTROL
MECZANISH. (Ses figurs 23.)

(a) DESCRIPTION AND OPERATION.- The
up-lock and the down=-lock centrol mechanism
conslsts of two rods linked between the two
locks, in the nose-gear wheel-well. The
operation of the ccnnecting linkage L3 con-
trolled by the locks actuator, The mechanisnm
{s so arranged that when the up-lock is open,
the down-lock 1s cleseé, and vice-versa. The
rods connecting the two locks are ad justable.,

{(b) REMOVAL,- Remove the rod connect-
ing the up-lock and the link. Remove the
rod connecting the link and the down-lock,
Bolts, washers, and nuts, attach the two
rods.

(¢} INSTALLATION,.,- Connect one rod
to the up-lock ard the other to the down-
lock. Attach the opposite end of each rod
to the connecting limk. Adjust rod lengths
1 £ necessary. .

(8) NOSE-CEAR OPERATING MECHANISM.

(a) ACTUATOR. (See figure 21.)

1, DESCRIPTION AND OPERATION.-~ An
electrically driven screw-Jaclk type, nose
gear actuator 13 ilnstalled on the XB-35 alr-
plane. The actuator ls attached to the re-
tracting mechanism, and i3 equipped with a
clutch arrangement which disengages the
actuator when the emergency extenslion system
13 used, Microswitches operated by the up
and down locks, direct electrical current to
the actuator motor. The nose-gear actuator
13 coordinated with the maln gear in normal
and emergency operatlon. The actuator 13
composed of four maln assemblles, motor and
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clutch, gear box, acrew Jack, overload clutch
ard governor. The actuator is driven by a
208 volt, 400 cycle, 3 phase a.c. motor. The
clutch {3 a single-disc type. The driven
disc 1s normally held against a friction
material ring by a spring to prevent revers-
tng of the actuator under load, and to pro-
vide a minlmum overtravel of the actuator
when electrical power Ls interrupted. The
clutch 13 energized by a 28 volt d.c. sole-
noid coil which overcomes the spring force
and causes the motor drive dlsc and driven
disc to oparats as a unit, Protection
against damage to the motor cauged by too
frequent cycling 1s provided by a ther-’
matron in the d.c. control circult.

2, REMOVAL.- Jacking the plﬁne is
not necessary. Remove the actuator when
the gear ls extended.

a., Disconnect the electrical con-
necting plug and the ground wire.

b. Disconnect the clutch releagse
cable.

c. Remove the coupling arm con-
necting the actuator to the nose-gear
actuating arme.

d. Remove the lockwlire, bolts,
washers, and nuts attachlng the truss plate
and trunnlon block to the truss assembly.

e. Rerove the actuator from tke
truss assembly frame,

%, INSTALLATION,- Reverse the re-
moval procedure.

4, MAINTEMNANCEZ.- All double shleldec
ball bearings are lubricated with Andok nee
and should require no repacking during the
1t fe of the unlt. The loose balls supporting
the reactlon gear, and also serving as thrust
bearings are lubricated with AN-G-10. In the
event disassembly 1ls necessary, only the
amount of grease required to hold the balls
tn place durlng assembliy need be used. All
gears are lubricated with AN-C-10. The gear
box itself should not be packed with grease.
The correct method 13 to f1ll all gear tooth
spaces only, before assembly. A thin film
of AN-G=-10 on the ball bearing screw is all

that 1s required.

(b} AIR EXTENSION SYSTEX (BUNGEE) .
(See flgure 22.)

1. DESCRIPTICN.- The nose gear bungee
systen consists of a hydraullc cylinder incor-
porating an alr gage. The ‘cylinder 1s filled
with red hydraullic fluld, Specification
AN-VV-0-366, and used in connection with alr.
A minimum pressure of 400 psl should be main-
tatned in the bungee cylinder., When the gear
1s working agalnst the bungee, the pressure
fincreases to 600 psl., The cylinder 1s
attached to a bracket in the upper wheel-well,
and to the gear retractlng mechanlsm.

‘nsure a conttlnued
the down-lock, the

2, OPERATICN.- To
extension ¢ the gear lnto
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Noae (Cear Bungee

Figure 22,

atr-oll bungee operates to push the zear
securely into the down positlion. Retracting,
1t assists She gear slightly Jjust deZore the
gear reaches the up-lock.

3. REMOVAL,- Jacking l3 not necessary.
With the nose gear in the down positlon, Te-
lease the air pressure,

CAUTION

Release alr pressure fram the cylin-
der by turning the atr filller plug
3lowly with a wrench.

Remove the nut and bolt attaching the upper
end of the cylinder to the bracket. Remove
the nut and bolt attaching the cyllmder to
the gear retracting mechanism. Rezove cylin-
der.

4. OPSRATIONAL CHECK AND TESTS
(3ZFORE INSTALILATION).

a., "ith the cylinder Ln normal ex-
tended length of 38.9 inches, and with axls
of alr ftller valve in horlzontal position
with the piston end of cylinder down, f11ll
cylinder with hycraulic fluld, Speclficatlon
AR-VV-0-366, to level of flller valve opening.

b. Harness cylinder to a partly
compressed position with the plston end down.

¢c. Apply 400 psl and 1400 psl to

alr ftller valve and leave for five {5) min-
utes each.
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d. There should be no alir or oil
leakage at any polnt, and no loosening or
permanent deformation of the parts of the
¢ylinder assembly at elther pressure,

e, Inspect cylinder for correct
stroke and compressed length.

S. INSTALIATION.- Install the upger
and lower bolts and nuts attaching the cvlin-
der, Fi1ll the cylinder with alr to 400 psl.
See narmeplcte attached to the cylinder.

(9) NOSE GEAR DOORS AND OPERATING
MECHANISM, (See figure 23.)

(a) DESCRIPTION.- The nose gear wheel-
well 13 equipped with three doors; two main
doors and a strut faliring door. The malin
doors are mounted to the wheel-well structure,
and are operated by electrically driven
actuators. A bungee system opens the maln
doors when the emergency release system la
used. The strut faliring door halnges to the
crew nacelle structure, ard ls connected %o
the noge-gear strut with an adjustable rod.
The fairing door 13 automatically operated by
the landing gear during retractlon or exten-
sion. When the nose gear 1s extending, all
doors open., when the gear reachkes the fully
extended position, the wheel-well doors close.
As the gear retracts it brings the strut door
to the closed position. When the gear is
fully retractad the two wheel doors closse,
forming the contour of the forward part of
the wing.

(b) NOSE-CEAR DOORS ACTUATORS,

1. DESCRIPTION AND OPZRATION.- Each
nose-wheel door 13 equipped wlth an electri-
cally driven actuator. The actuator is the
same type (Delco EX89012) as used on the maln
gear doors (see paragraph 5 ¢ (7) (£)). The
actuators are located lnboard on both doors
and are mounted to brackets on the wing and
door structure. Emergency nose-gear velease
cables are attached to the actuators. YWhen
the emergency release handle 1s operated the
cables release the actuator clutch, allowing
the emergency bungee system to open the doors.

2. REMOVAL,

a. Disconnect the electric plug
and ground wire,

b. Remove the cables and arm from
the actuator clutch.

c. Remove bolta attaching the
actuator to the door and upper mountling
brackets,

3. INSTALIATION.- Reverse the removal
procedure,

(c) NOSE-GEAR DOOR IOCKS. (See

figure 23,)

1. DESCRIPTION AND OPERATION.- The
two nose-wheel-well door locka are the spring-
loaded, open-hook type, and operate to hold
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I. NOSE GEAR WHEEL WELL FWD. DOOR
2 FWD. DOOR ACTUATCR

3. NOSE GEAR WHEZL WELL AFT. DOOR
4 AFT. DOOR EMERG. SYSTZM BUNGEZ
5. AFT. DOOR ACTUATOR

6. DOOR’'S UP-LOCK

7 STRUT FAIRING DOOR

FPigure 23.

the wheel-well doors in “he closed posltion
unt 1l the locks are released by the attaching
cable systems. The inboard door lock iz In-
stalled on the crew nacelle wall. and the
outboard door lock 1ls itnstalled on the out-
board wheel-well wall, Both locks are
mechanically released by a cable system ex-
tending from the landing-gear control lever
to the locks. An emergency lock release !3
provided by a cable system connecting the
locks with the larding gear emergency release
mechanlam.

2. REMOVAL.

8, Remove thz cotter plns, washers,
nuts, and bolts attachlng the cables to the
locks.

b. Remove the cotter pins, washers,
nuta, screws, and bolta attachlng the locks
mechanism to the bracketa and wheel-well walla.

¢, Remove the locks.

Noas Gsar Doors and Opersting Mechanism

INSTATIATICN,- Reverse thie remcval

® ¢

(o]
2]
o
e}
D
n
=
vy

{(a) NOSE-WHESL-WELL IOCES 3UNGEZ ii
(Sees filgure 24.)
1. DESCRIPTION.- The nose-whesal 1
buncee system la provided to asstat ia &0
tn2 docrs when the emergency gyaten i 2C .
™ie syatem L9 the alr tyge anc conslz :
s4o sunges c¢ylinders, one for sach 2cor, an
a'r bheottle, an alr gage, & regtricter valvs,
and the connecting lines. The forward Zccr
cwltnder Lg mounted %o a tracket ln or-
ward upz:r wheel-well, and s attachs e
Weaciat on the forward docr. The arlt ZeoT
¢jliader la mounted to a bracket on the in-
yoard wneel-well wall, and Lls attachad c 8
braclket on She aft door, The alr beitls is
clamrzad %o a bracket on the crew nacsll2 well,
OPZ2ATION.- -
s ! the

the wvalve as
tnbecard of =
ascemdly atta

oo

2 1Y @
e
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FORWARD .

|. FORWARD DOOR BUNGEE CYLINDER
2. BUNGEE CONNECTING LINE

3. AFT DOOR LOCK EMERG.CABLE

4. AIR GAUGE

5. AIR BOTTLE

6. RESTRICTOR VALVE

7. AFT DOOR BUNGEE CYLINDER

Pigure 24, Nose Gear Doors Emergency Bungee System

gear emergency release cable., When the emer-
gency release cable ls pulled, the valve am
moves to the "UP" positiong thls actlon
opens the valve, which releases alr %o the
bungee cylinders, opening the doors. The
alr pottle i3 filled to a pressure of 1000
psi. See decal on wall by air bottle for
fnstructions for setting bungee system.

3. HREMOVAL.

a, Disconnect the hose lines from
the top of both bungee cylinders.

b, Remove the nut, washer, and
bolt, attaching the bungee cylinders to
mounting brackets on the doors,

¢, Remove the nut, washer, and
bolt, attaching the bungee cylinders to the
upper mountlng brackets.

d., Remove the bungee cylinders.

e, To remove the sir bottle, dls-
connsct the air line from bottom comnection,
and remove the nuts and bolts clamping the
bottle to the mounting bracket.

e, LANDIUG-GEAR CABILE CONTROLS.
(1) GENERAL.- This system includes the
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gears installed in the maln wheel wells, the
nose wheel well, cable controls within each
well, and cable controls extending from the

pllots' compartment to the wheel wells. Lcwer-

ing or retraction of the gears, which operate
simultaneously, is effected normally through
actuation of a NORIAL control lever. In an
emergency, however, Lf fallure of the normal
system occurs, lowering of the gears may be
accomplished through actuation of an EMZRGENCY
control handle, In that event the gear can
be retracted only by reverslng the action of
this handle and then actuating the NOMMAL con-
trol lever.

(2) MAIN WHEEL WELLS, (See figure 1.)

(a) NORMAL OPERATIOQON CONTROL CABL=S,
(See figures 25 through 27.)

1. REMOVAL,- Remove the applicable
cable by disconnecting at the most convenlent
turnbuckle, rod-end, or quick disconnect,

It 13 recommended that a follow-up cord or
wire be attached to the cable belng removed.
This will facllitate relnstallatlon slnce the
original pattarn around pulleys and through
falrleads will be preserved.

2, INSTALIATION.- Reverse the
removal procsdure. Rig the cablas,



AFT. 8 CENTER DOOR_LOCKS

| _2p* JlegqUAL THR'DS. 8 PLACES

~i510 =~
l 8EFORE ADJUSTMENTS.

RIB WEB |
215.5

9

T VIEW LOOKING AFT.

ADJUSTMENTS SHOWN TO
THE LEFT OF DOUBLE LINE
DE WITH GEAR UP.

<
r

150 .-~

75 WHEN
OPERATED BY
EMER. SYSTEM

\
ADJUSTMENTS SHOWN
BELOW DOUBLE LINE
MADE WITH GEAR UPR

RELATIONS OF HCOK AND
ROLLER DOORS CLOSED
8 PRELOADED AGAINST

SToP @ DETAIL A"

LROTATE CAM TO SEE FiG. 29

ARRIVE AT 92 DIM. OF EMER.
- SYSTEM

Figurs 25, Rigging Main Gear
Normal Control Cables

a, Make certaln that the followlng
cond'tions exist before and whlle making ad-
Justments:

1. Gear down and locked (excep-
tions noted Tn figures 25 and 26),
2.

Power source removed from
all actuators,

Forward doors open.

[<]
.

4. Landing gear control lever
(cockplt) at gear up position.

S. System inboard of rib 215.5
disconnected at "P", figure 25,

NOTE

For thls procedure refer to
figure 25.

b. Set stop "K" such that when
crank "2" 13 rotated clockwlisse agalnst stop
ng," "F" 13 5.10-1nches from rib web 215.3.

c. Set all turnbuckles equal as
indicated.

d. Set normal and emergency controla
interconnect-fitting assembly (¥ing Sta, 248.5)
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FORWARD' DOOR LOCK

1

WITH CRANK ROTATED
COUNTER -CLOCKWISE
AGAINST STOP “K" AS
IN ¥} FIGURE 25 SET
50 DiIM.

VIEW LOOKING
FWD.

PRODUCE 97 DIMENSION

BY ROTATING CAM OR
BY ADDING OR REMOVING
SHIMS AS INDICATEC.

Pigure 26. Rigging Main Gesr
Nermal Control Cables
to .30 dimenston (detatl "A") by adjusting
turnbuckles 9 and 10.

e. Arrive at 1.50 dimenslon by ad-
justing turnbuckle #ll.

f. Adjust turnbuckle #12 to produce
3.80 spring dimenslon. Check «90 minimum
dimension.

Adjust nut at polnt "S" to .25

e

dimension.

h. Re-check .30 dimension at detall
I'A.It

{. All remalning adjustments should

be made with landing gear retracted (as indl-
cated),

(b) EMERGENCY OPERATION CONTROL CABI=S.

1. REMOVAL,- These cables are removed
in essentially the same manner as ars the
cables described Ln paragraph S e (2) (a) 1,
preceding.

2, INSTALIATION.- Reverse the removal
procedure indicated in paragraph Sa (2) ()1
preceding., Rig as followas:
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3 R
'y 1.50
5

'R
'8 VIEW LOOKING INBOARD

4
2 _t
04
.02
L__RELATION OF HOOK & ROLLER
WITH DOORS CLOSED & PRE-
LOADED AGAINST STOP “R”.
NOTE:

IF THIS DIM. CANNOT BE PRODUCED
BY CAM ACTION ALONE AS IN *3,
TURNBUCKLE ®13 MAY BE READJUSTED.

| LANDING GEAR RETRACTED, FWD. DOORS
OPEN.

2 ADJUST TURNBUCKLE *i3 TO PRODUCE
10 DIMENSION ON TOP OF SPRING.

3 ROTATE CAM AT HOOK PIVOT TO PRO-
DUCE -8; DIM. TWO PLACES.

4 CHECK .10 DIM. ON BOTTOM SPRING.

5 WHEN ABOVE ADJUSTMENTS HAVE
BEEN COMPLETED L.50 DIM. MAY BE
EXCEEDED DUE TO INCREASED CABLE
STRETCH. IF SO, RESET BY ADJUSTING
TURNBUCKLE ®i1, FIG. 25

Pigure 27. Rigging Mein Gear
Normal Control Cablss

NOTE

It !s sssumed that all cables and
operating mechanisms have previously
been installed with the landling gear
down and locked and that no adjust-
ments have been attempted.

a, After completing all adjustments
made in the gear down positlon, return landing
gear up-lock actuator to up~-lock open position
and then open the up-lock manually. Correlate
this informatlon with figures 28 and 29.

1. Disconnect cable at "O" or at
spring.

2. To produce 53° angle (flgure
28), bring sighting holes into allgmnment by
ad justing turnbuckles 3 and 4 equal and
opposite,

3. To pm&uce 1.60 dimension,
adjust turnbuckles 3 and 5 equal and opposlte.

4. Set as shown. Bring cable
tenslion to approximately 150 lbs.
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S. Re-cneck alght holes in
Quad. A, figure 30.

NOTZ

Coordinate figure 31 with steps
b through 1 which lrmedlately
follow.

b. Tighten clamps "M" and "0" only
sufficlently to prevent free movement of cable
assembly.

¢. Disconnect cable assembly at
point "P."

d. Operate emergency system from
cockplt to determine flex cable total travel,

o. Set distance "Y" aqual to "2"
by moving cable through clamps ™" and "O"
simultaneously.

f. Set clamp ™" securely.

g. MYove cable assembly through
clamp "0," Tlﬁhten clamp, regeatlng operation
unt'l filsting "T" at polint nolt g11pg freely
{nto clutch arm when arm ls at extreme left
posltion.

h., Move fitting "T" to the left on
shaft unt!l the connection of "T" at point
D" has to be made with force as shown !n
detall 2,

i. After completing above adjfust-
ments, disconnect cable assembly at polnt "p,"
rotate clutch arm to extreme right, and
operate emergency system again from pllots’
compartment, Overtravel as shown 1in detall
3 should then exlst.

NOTE=

Coordinate flgure 32 wlth steps
§ through t which immediately
follow.

j. Attach downlock cables at
polnt "K" and adjust as shown on figure 33.

k. Place emergency release handle
in gear up position with gear down and locked.

1. Remove power source to all
actuators, .

m. Dlsconnect downlock cables to
all actuators,

n. Disconnect actuator at "N,"
figure 32, and extend to 13.86 inches long
as imdicated.

o. Connect actuator at "N,"™ See
figure 32,

pe Close up-lock manually.

q. Adjust rod "L," figure 32, to
produce ,06- to .10-inch dimension.

r. Dlsconnect emergency -cable from
forward door actuator clutch.



OPERATION OF AFT & CENTER DOOR
LOCKS, GEAR ACTUATOR CLUTCH &
GEAR UP LOCK.

POINT “O" CABLE "E°
53° (REF) i_u.so‘i
\ L2 e
1= CABLE'D" 1

PREVIOUSLY SET IN

6 PLACES. CABLE l
TENSION APPR. IS0 LBS.

LOOKING FORWARD

POSITION OF PULLEY

ADJUSTMENT
CABLE "E" [CABLE C” wﬂ‘g“
/ YN

= . N\ . RB

O [ | wee

CABLE D" “BEFORE ANY. + 215.5

\ @~ ADJUSTMENTS )_ _sEE
vy  DETAIL ‘A"
——EQUAL THREADS ..~ _ . QUADA
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AFT 8 CENTER DOCR LOCKS CABLE

WITH ADJUSTMENT MADE AS SHOWN IN FIG.
28 COMPLETE THE FOLLOWING OPERATIONS.

. CONNECT CABLE AT POINT‘0°

2. SET SPRING AT 7.40 DIMENSION BY
ADJUSTING TURNBUCKLE NO.6.

3. DISCONNECT CABLE AT "0° OR AT THE
SPRING.

INTERCONNECT
FITTING- AFT
WHEEL WELL
Ww. STA.

‘\ 2485

SEE FIG. NO. 25
OF NORMAL SYSTEM— '
(REF.)

POINT "0*-

VIEW LOOKING INBQOARD
AFT— 7.40

Figwe 28. Rizging ¥ain Gear
Emergency Control Cables

s. Disconnect normal system at
poiat ™I." See flgure 32.

t. Disconnect forward lock at
point "V." See flgure 32.

NOT=

Coordinate figure 34 with steps
(1.) thru (8.) which lmmedlately
follow.

u. FORWARD- DOCR ACTUATOR-CLUTCH
EMERGENCY CABILE, .

1, PRELIMINARY.
a. Lower the landlng gear.

b. Place emergency system in
gear-up position.

c. Open forward doors.
(1.) Disconnect rod "K."

(2.) Rotate clutch face
plate counterclockwise until 1t contacts
stop "X." .

(3.) .Set.arm "N" at 90° + 1
serration. -

Figure 29. Rigging Maln Gear
Emergency Control Cables

(4,) Riz cables with arm
ON" against stop in normal positliom. Tizhten
cable at "7" to 20 lbs. Senston (minimum),
and cable at "8" to "30-35 lbs.

(5.) set 17° angls by adjust-
ing turnbuckles 7 and 8 equally and opposlite.

(6.) Install rod "K,"

(7.) Operate systex froo
pllots'! compartment to gear-down posltion and
reset to gear-up posltion.

(8.,) If face plate does not
return to astop "X;™ shorten cable "T" and
repeat system operation until object 1is
echieved.

(3) NOSE-WHEEL WELL, (See figure 2.)
(a) NORMAL OPSRATION CONTROL CASLES.

1. REMOVAL,- These cables are removed
in essentlally the same manner as are the cable
described in paragraph 5 e (2) (a) 1, precedlng

2, INSTALLATION,- Reverse the removal
procedure and rig as directed below:

a. Close aft door only. Posaltlon
the plns completely back ln the {nboard door-
lock hooks.
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SIGHT HOLES

LOOKING FWD.

TURNBUCKLES | & 2 ADJUSTED EQUAL AND
OPPOSITE TO BRING SIGHTING HOLES INTO

WHEEL WELL SYSTEM

DISCONNECTED.
/‘RIB WEB 215.5

8 OPERATING CABLE
. %L THREADS 4 PLACES|
‘ By

2
RATCHET ORUM
CABLE TENSION BEFORE
SETTING PULLEY A"

ESET CABLE

ALIGNMENT.

Figure 30. Rigging Main Gear
Emergency Control Cables

b. Poslition the craznk assemdbly

(£1gure 35, references 1 and 2) asg shown,
Tighten leck nuts to hold ln positlon.

¢. Posltlon the bellcrank (filgure

36, refarences 1, 2 and 8) by ipserting .187
dia. pin i{n holes provided for in mount ing
bracket. (See figure 36, reference 9.) Allow
bellcrank to rest agalnst pln.

d. Install cables assemblles to

fornard and aft door locks., (See figures 36

ANGLE SET

BY ADJUST-
!/ MENT MADE
AS SHOWN

53+ ON FIG. 28

- L

=
ACTUATOR CLUTCH

-—1
‘:CLAMP 0" P

APPROX. EQUAL ANGLES

3
A4

EXTREME
RIGHT POS.
OF ARM

OVER
TRAVEL

I

L'D'G GEAR DOWN
/ EMERG. CABLE

POINT "W* UP-LOCK

RIB 215.5

Pigure 32. Rigging Main Gear
Emergency Control Cablss

and 37, references 8 and 4; figures 36 anc 37,
reference 3 and 9; flgure 37, reference 1ll.)
Tighten turnbuckles tc set cable gulde spring.
{See flgure 38.)

DOWN LOCK CABLE

e

l. OPERATE SMALL LEAR
ACTUATORS TO THEIR
COMPRESSED POSITION
OF 11.58 (PREVIQUSLY
INTERNAL LIMIT SWITCHES
SET 8Y ELECT. DEPT.)

2. ADJUST TURNBUCKLE ‘A"
UNTIL .10 MAX. .06 MIN.
CLEARANCE AT POINT "8°
iS PRODUGCED WITH DOWN
LOCK CLOSED.

POINT 8"

DOWNLOCK 10 MAX.

4
.06 MIN.

38

Pigure 3l. Rigging Main Gear
Emergency Control Cables

Figure 33. Rigging Main Gear
Emergency Control Cablas




FORWARD DQOR ACTUATOR
CLUTCH EMERGENCY CABLE

ACTUATOR

RIB WEB
STA.215.5

— i ——— - —

%
ACTUATOR
/“\-90.

| EQUAL

VIEW LO&KB’ giR';WD- THREADS
4 PLACES

Figure 34. Rigzing Main Gear
Emergency Control Cables

e. Install cable aasembly
(figures 39 and 40, references 1 and 4) and
adjust rod (see figure 39, reference 2),

f. Adjust crank assembly (figure
41, reference 1) to .625 dim.

g. For degree of segment see
figure 42.

(b) EMERGENCY OPERATION CONTROL CABLES.

1. REMOVAL,.- These cables. are removed
{n essentlally the same manner as are the
cables described in parsgraph 5 e (2) (a) 1.

2, INSTALIATION.- Reverse the removal
procedure and rig as directed below:

&. Posltlon the spindle (figure 40,
reference 1) by lining up .187 dia. rigging
hgles and lnserting .187 dta. bolt to hold In
place. ’

b. Install cable assembly (flgures
38 and 37, refersnces 7 and 3). Tighten turn<
buckles to compress cable gulde spring to poai-
tion shown in figure 38.

¢. TInstall cable assemblies (fig-
ures 37 and 40, references 7 and §; figures

Section IV
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36 and 37, reference 5). Tighten turabuckles
sufficiently to hold cables i place.

d. Position the crank assemblles
(figures 43 and 44, reference 1) as sho=n.

e, Close aft door making sure door
1s locked in position.

f. Position the arm (figure 45,
reference 1) on the forward-door Delco actuato:

ge Install cable assembly (flgures
37 and 40, references 6 and 2) making four
equally spaced turas around splndlen?see
figure 40, reference 1), Cable ends must ccme
out sven. :

h. Install cable assembly (see
figure 37, reference 13). Tighten turnduckles
to arrive at a cable rigging load of 20 1bs,
Make sure spindle (figure 40, reference 1) s
kept in correct posttion.

{. Close arft door only. Check to

be sure door locks are fully closed.

jo Install cable assemblles (see
figurs 37, references 8 and 10). Tighten
turnouckles %o compress cable gulde spring
aa shown in flgure 38.

k. Install cable assembly (flgures
40 and 46, refersnces 3 and 2) making four
equally spaced turns around spindle (see
figure 40, reference 1l). While rigglng, ad-
just cable balls at arm assembly (ses flgure
46, reference 1).

1. TInstall assembly (gsee flgure
37, reference 12)., Tizhten turnbuckles to
ar~ive at a cable rigging locad of 20 lbs.

m. Position the control arm on the
Delco actuator (figurss 37 and 47, refsrences
14 and 2) as shown.

Figure 35. Rigging Nose Cear Normal
and Emergency Control Cables
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.190 TO .I94 DIA. é _{
1 HOLE THRU 2 WALLS S \
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Figure 36.

n. Install Arens control unilt,
(Ses figurss 37 and 47, references 15 and l.)
Do not adjust to length until nose landing
gear 1s up and locked in positlon.

0. Install cable assemblles
(figures 36 and 37, references 4 and 2; figure
37, reference 1) from bracket installation
{see figure 36, reference 6) to lock actuator.
For adjustment of seat and houslng, see
figure 48, references 1l snd 2.

P. Remove all rigging pins and
clanps. Check position of all bellcranks,
spindles, and actuating arms.

q. Place pilot's control and gear
1n the up position, and operate, Check timing
of doors to see that the aft door engages the
forwmard door.

(4) PILOTS' COMPARTMENT, INNER WING AREA.
(a) NORMAL OPERATION CONTROL CABLES.
1. REMOVAL,.- These cables are removed

in essentlally the same manner as are the
cables described in paragraph § e (2) (s) 1.
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Rigging Nose Gear Narmal and Emergsncy Control Cables

2. INSTALIATION,- Reverse the removal
procedure and rig as directed below:

a. The normal controls in the main-
wheel wells should be completely rigged flrst
with the stop at the normal control bellcrank
adjusted to bring the bellcrank into the vertli-
cal position with door locks-closed. Refer to
paragraph 5 e (2).

b. Disconnect electrical input wire
to the master up switch in the cockplt with
the landing gear down.

¢, Set the control lever in the
cockplt to the gear up position and adjust
the lower end of the connecting rod to obtaln
the lever angles shown in figuwe 2, reference 2.

d. Install all cables between the
cockpit mechanism and the controls in the
wheel wells, Tighten turnbuckles until the
bellcranks in the wheel wells are gulled from
.002 to ,0l0 off their stops at 70 F.

e. Install and rig nose-gear-door
lock cables., Refer to paragraph $ e (3).
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EX89012
DELCO
ACTUATOR

Figure 37.

Rizging Noss Gear Normal and Emergency Control Cablss

GUIDE INSTAL.
--N.L.G. OUTBD.
DOOR LOCKS

CABLE SPRING

—T  SPRING--N.LG.

CONTROLS
CABLE TENSION

ra——
f
i )
CABLE GUIDE .53 APPROX. 12 CLEARANCE
v TO BE SET
SPRING SETTING T WHEN GEAR
THIS DIM. WITH IS IN LOCKED
DOOR LOCKS CLOSED POSITION
LOCK ASSEM.— N.L.G. UPLOCK J

Figure 38, Rigging Nose Gear Nommal
and Emergency Control Cables

Figure 39. Rigging Noss Gear Normal
and Emergency Control Cablas
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Figure 40. Rigging Nose Gear Narmal
and Emergency Control Cablss

f. With handle 1n gear up posltion
and nose gear up, lnstall cable (figure 2,
‘eference 9) and spri (figure 2, reference
.), adjusting rod endn%rigure 2, reference 4)
as required to glve 7.12 spring length wlth
lever assembly %figure 2, reference 5) 10 -30'
aft of the vertical position. Rigging load

tn cable {figure 2, reference 9) will be approx-

imately 61 lbs.

. g. Adjust master "UP" and "DoOWN"
switches to contact when the control handle
1s .36 + .04 tnches from the end ol the slot
in 1ts quadrant.

h. Connect the master UP switch
‘nto the electrical circult. The system 1s
>w ready for operation to check the rigging
vor proper functloning.

EMZRGENCY OPEZRATION CONTROL

CABIES. (See figure 3.)

ASSEM.

‘& :fb-’ \ N.LG. UP-LOCK

Figure 41. Rigging Nose Geer Kormal
snd Emergenoy Control Cables

i

—BASE OF MOUNTING
BRACKET

G SEGMENT
SHOWN IN DOWN - LOCK OPEN POSITION

Pigure 42. Rigging Nose Gear Normal
and Emergency Control Catles

1. REMOVAL,- These cablss are removed
in essentially the same manner as are the cables
described in paragraph 5 e (2) (a) 1.

2. INSTALLATION,- Reverse the removal
procedure and rig as directed below:

a8, PRELIMINARY,~ Both maln-landing-
gear wheel-well controls fnatallation and the
nose-landing-gear wheel-well controls installa-
tion should be rigged before the cable systems
from pilots' compartment to wheel wells are
rigged. In the compartment at the landing-gear
emergency-release contrcl mechanism, adjust
the stop on the emergency maln-lancing-gear
release "reset™ cable to the mid-zosition in
1ts adjustment range, and rotate the mechanism
until this stop seats in the lockxed position.
With this position of mechanism maintalned,
make the following adjustments in the pilots'
compartment: (See figure 3.)

+5°

Z5uPT. ASSEM-NLG DOOR LOCKS
EMERG. RELEASE

BELLCRANK RIGGING POSITION

FPigure 43. Rigging Nose Gear Normal
and Emergsncy Control Cables
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!5. P,

TBRACKET- N.L.G. EMERG.
DOOR LOCKS ACTUATING.

RIGGING POSITICN

VALVE TO BE ADJUSTED TO ADMIT AIR TO
BUNGEE JUST BEFORE THE UPLOCK ALLOWS
GEAR TO DROR VALVE MUST ALLCOW AIR
PRESSURE TO BLEED FROM BUNGEE WHEN
RESET TO NORMAL PQSITION.

Flgure 44. Rigging Nose Gear Normal
and Emergency Control Cables

1. Adjuat the turnbuckles on the
noss-gear cables (below the mechanism) to
position the nose-landing-zear emergency-re-
Jease control in normal positlon, so as to
rig the cables to 140 lbdas.

2. Adjust the turnbuckles on the
main-gear cables (above the mechanism) to
position each main-landing-gear release
mechanliam in normal positlion, so as to rig
each cable system to 60 lba minimum and
80 1bs maximum, making a rigging load of
120 1bs minimum and 160 lbs zaximum on the
.125 dia. cable which carries the stop.

€& ACTUATOR

MODEL EX-89012-F
DELCO ACTUATOR

Figure 46. Rigging Nose QOear Normal
and Emerge rcy Control Cablss

Figure 46. Rizging Noee Gear Korzal
snd Emergency Control Cablss

CLOSED :
NORMAL 1
OPERATION T

POSITION g5°

[

16°40' G )
L —ARM

NEUTRAL) 4s° \
POSITION K

OPEN \
EMERGENCY OPER. !
POSITION

Jf »

Figure 47. Rigging Nose Gear Normal
snd Emergency Control Cables
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RIGGING ADJUSTMENT
IN LOCKED POSITION

Figure 48, Riggirg Nose Gear Jarmal
and Emsrgency Control Cables

3. Operate the spindle of the
landing-gear emergency-release control
mechanism 5o the unlocked position arnd adjust
the stop on the emergency maln-land!ing-gear
release operating cable so that full travel
i3 obtalned on nose~landing-gear emergency-
release control (180° pulley travel) and on
each maln-landing-gear release mechanism
(80° pulley travel),

4. Dilsengage the ratchet pawl

1 the landing-gear emergency-release control

chanism, and operate the spindle %o the
iooked position again., Re-adjuat the stop
on the emergency main-landing-gear release
reset cabls if necessary, so that full %travel
of nose-landing-gear emergency-rslsase control
and each main-landing gear release mechanism
%o original normal position is obtained,

TO NORMAL CONTROL

TO EMERG.
CONTROL

Figure 49, Rigging Nose Gear Normal
and Bmergency Control Cables

44

Landing Gear Warning Horn

Flgure 50.

S. The plate marked "gear locked"
should be set to match the polnter wlth the
mechanism rotated against the stop In this
positlion.

‘ b, EMERGENCY SYSTEM CONNECTION TO
NORMAT, SYSTEM - ADJUSTMEZNT. GEAR DOWN AND
IOCEED. ’

l. Complete adjustments ln emer-
gency system.

2. Complete adjustments in normal
system.,

3. Make the connectlion adjustments
between emergency and normal systems. See
detall "A" (figure 25) of normal system.

4. To refine adjustment as in 3
above:

a. Opsrate emergency system
slowly (from cockplt) checking cable travel
between the interconnecting fittlng assembly
and aft locks. (See flgure 25 of normal

‘system.)

’ b. If travel 13 more or less
than .75 in. (indicated) adjust turnbuckle
#6, (See figure 29) of emergsncy system alter-
ing .30 dimension ldetall MA", figure 23,
normal system) until .75 dimenston 1s achlieved
when operatlng emergency systen.

(5) SYSTEM TEST AFTER INSTALIATION.
(a) PRELIMINARY.
WARNING
During all tsst runs, a man who
knows and understands the sequence

of both up and down runs should be
statlioned at each gear,
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~%. %hen opersting cable systens
tnttially, do so slowly, checking tenslor 1n
all cables to lnsure sgalnst posslble damage
due to overlooked interference.

(b) RUN SEQUENCE.
l. To gear up positlon:

a. The forward main-gear door and
outboard nose-gear doors should open fully to
energize the mlicroswitches,

NOTE

Check the maln-gear down-lock
depressor am position.

b. The gear retraction actuators
should cause gears to travel to the up poal-
tion, then lock.

¢. The forward maln and outboard
nose doors should close and lock.

2. To gear down posltion:

a, The forward main and outboard
nose doors should unlock. The actuators
should run the doors to the fully open posi-
tion, energlzing the microswitches and caus-
ing lock actuators to operate.

NCTE=

Check the position of main down-
lock depressor arm.

e The main and nose-gear actuators
should cause the gears to release from the up-
locks, then travel to full down lock position.

¢. The forward main and outboard
nose doors should close. The flnal position
should be fully falred and unlocked.

NOTE

Check that the normal landing-
goar control-hendle-mechanism
spring-knuckle does not snap
over center until all landing
gears are operated together.

f. LANDING-GEAR INDICATOR LIGHTS AND
WARNING HORNS. (See flgures 14 and $0.)

46

(1) DESCRIPTION,.- Indicator lights,
mounted on the pllots' instrument panel,
{ndicate the up anmi locked, down and locked,
or unasafe condition of the gears. The red
light 13 on when the gears are moving, or not
{n the locks. The green light ls on when the
gears are down and locked. Both lights are
off when the gears ars up and locked. Two
warning horns, lnstalled im the crew nacelle,
operate when the throttles are retarded below
eruising rpm and all three gears are not
down and locked. Provislion 1s made for turn-
ing off the horns by pressing the button
located on the switch Just aft of the pilots'
throttles. To re-engage the warning horns,
the throttles must all be advanced above the

crulsing position,

(2) OPERATION,- The indicator lights and
warning horns operate on 28 volt d.c. The
circuit lncorporates three interconnected re-
lays which are wired to a bus in the pilots'
pedestal, Current for the indlcator lights
and horn circult Ls taken from contacts on
the relays which, in thelr normal positicn,
furnish current to operate the systems. Zach
relay coil 13 wired to microswiiches on the
up and down locks in each gear well. The
microswitches on the up-lccks will close the
circult (red light t{lluminates) when any one
of the landing gears 1s unlocked. The red
light will remaln on untll each relay is
actuated by the microswltches on the down
locks. As socon as all three relays have been
actuated, the circults for the red light and
the horns are broken and the circult for the
green light 1s completed.

g. LAMDING-GEAR SAFETY CONTRCL. (See
figure 1l4.)- In ordar to prevent inadvertent
retraction of the landing gear whlle the
alrplane 13 on the ground, a safety switch
13 1nstalled on the torque links of the left
main gear. When the welght of the alrplane
13 on the gear, the switch ls closed and a
plunger blocks any movement of the landing-
gear contrcl lever to the "UP" position.

28 volt d.c. for the safety circult ls taken
from the d.c. dlstribution panel in the left
maln-gear wheel-well and wired to the swltch
on the torque links. When the switch 1=
closed, current ls sent through the forward
relay panel, the englneer's junctlon panel,
and to the safety solenold plunger in the
pllots! control pedestal. :
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6. WHEELS, TIRES AND BRAKES

6. WIEZLS, TIRES, AND BRAKES.

a. GENERAL. (For schematic drawings of
complete hydraulic system, see paragraph 1§,
fizures 1 and 2,)

(1) MAIN WHEEL ASSEMBLIES,.,- The alr-
plane 13 equipped with 65-inch smooth-contour
wheels which are of split-type magnesium con-
struction. The wheels ares dual assemblles,
two wneels to each strut., The tires are
65-lnch smooth-contour l4-ply nylon construc-

smooth-contour type. The brakes conslsts of
one brake per wheel and are of the dual spot
type. The main power brakes are automatically
ad justable and require no ad justment after the
original inatallatlon, System components
applyling to normal and emergency controls are
described In this paragraph.

(2) NOSE WHEEL ASSENBLY.- The nose wheel
1s of magnesium alloy construction. The
wheel ‘s equipped wilth a 56-inch smooth-con-
tour tire with a singls tube. The whesl !s

tion. The tubes are conventlonal 65-!lnch

b. TROUBIE SHOOTING.

mounted on roller bearings.

TROUBLE

PROBABIZ CAUSE

REMEDY

Insufficient braking
actlion or excessive
pedal action.

Worn linings.

Leak in the hydraulic
system.

Alr in system (spongy
pedal actlon).

Lack of fluid.

‘Reservolr vent clogged.

Improper adjustment of
brake linkage mechanism.

Replacs with new set of
linings 1f necessarye.

Check for lesks. Replace
worn, deteriorated or
damaged plston seals.

Bleed the hydraullic system.
Reservolr must be kept full,
{.e. to the "A" mark on the
regervolr gage.
Open the vent.

Check mechanlsm for proper
ad justment.

Dirt in system.

Brake piston binding.

Improper adjustment of
parking brake.

Adjusting-pin packing nut

out of adjustment.

Disassemble and clean the
brake cylinders and the
parking brake valve. Flush
lines and reservolrs with
hydraulic fluid AN=-VV-0-366.

Remove plston and brake
parts., Clean with Stoddard
solvent or equlvalent.

Be sure parking brake handle
1s disengaglng properly.
Adjust parking brake valve
and mechanical linkage Lif
necessarye.

Ad just nut to 25 ft-1bs.
torque.
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[ TROURLE

PROBAELE CAUSE

REMEDY

Slow braks,

brake valve,

properly.

Worn lining, lnsufflclent
brake pressure, clogged

Brake valve not seating

Check hydraullc system for --
leaks., Check hydraullc

pressure. Clean the hydrau-
lic brake lines. Dismantle
brake valves and check for
dirt and dirt-clogged pas-
sages or plugged pressure
porta.

Diamantle brake valve and
check condition of seat.

Reseat or replace the valve .
1f necessary.

Slow releasing of brake
evidenced by dragging
breske when pedal is re-
leased.

operating,.

valve,

Brake return spring not

Dirt accumulated in brake

Replace spring.

Dismantle brake valve,
clean thoroughly and re-
place worn parts 1f neces-

sary.

¢, WHEELS,
(1) R=MOVAL.
(a) MAIN WHEELS.
l. Ralse airplane on all jack polnts.
2. Remove the axle-nut safety-bolt,
vheel nut, washer, outboard bearing and re-

talner, grease retalner and the outboard wheel
bearings.

CAUTION

Apply the parking brake to hold
the brsake dlscs in position .when
removing the wheel.

3. With an adequate movable support
under the wheel, remove the wheel slowly from
the axle.

4, Remove the inboard bearings,
grzase pad, and retalner 1f necessary.
(b) NOSE WHEEL.

. 1. Ralse the alrplane on all jack
points,

2. Remove the axle-nut safety-bolt,
axle nut and washer,

3. Remove the grease felt pad re-
talner.,

4., Remove bearing retalner and the
roller bearings.

5. Remove the wheel,

(2) DISASSIMBLY,
(a) MAIN WHEELS.

WARNIY

Deflate the tire before attempt-
ing to disassemble the wheel,

l. Remove the wheel from the alir-
plane,

2., Remove the bolts attaching the
two sections of the wheel.

3. Remove the valve-stem extension,
the two sectlions of the wheel, and the &tire
and tube,

(b) NOSZ WHEZL.

1, Remove nose wheel.

2. Remove the nose-wheel lock-ring
and the wheel flange. Press the flange in-
ward to simplify removal.

3. Remove the tire and the tube.
Uge water as lubricant 1f necessary.

(3) CILEANING, REPLACING AND REPAIRING.

(a) Clean and replace bearings as
necessary.

{(b) Visually check interior condltlon
of the wheel,

(¢) Replace grease-soaked felt grease
retalners.

NOTE

If the wheel 13 damaged so that
excesslve distortion or large
cracks appear in the castlng, the
wheel casting must be repalred or
replaced.
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(4) ASSZMBLYZ AMD INSTALIATION OF MHEELS.
“ee figurs 1,)

NOTE

With the tire and tube mounted
in position, put the two halves
of the wheel castings together
so the balance marks colnclde.
These balance marks are small
letters "B" stamped qn two of
the bol: bosses on the wneel.
Be sure the same bolt goes thru

. the two marked bosses. Insert
the aheel assembly bolts and
lock nuts. Inflate tire to 70
psl alr pressure.

(a) Repack bearings with high-melting-
point greass, Spacification AN~G-5. Imnsert
inboard bearings, belng sure caps are clean.

(b) Wash felt bearing closure rings in
gasoline, lubricate lightly with llght machine
oll, Specification No. VV-0-581, Grade 10, and
reseat agalinst bearings. Install inboard re-
talner.

(¢} See that the thread protector ls on
the thrsaded end of the axle shaft.

(d) Insert brake discs in the brake
assembly and align the discs to fit into the
wheel. Apply pressure to hold discs securely.

(e} Apply zinc chromate paste %o both
“qces of the brake castings and the axle fit-

ng.

(£) Attach brake assembly to axle with
bolts and nuts. Tighten with torgue wrench
to 190-220 ft-lba, Cotter the muts.

(g) Slide the wheel on the axle wlth
the key slde toward the brake and slide the
gheel drive keys into the slots of the brake

iscs.

() Install the outer bearings, and
bearing retainer. Install retalner key ln
spline.

(1) 1Install the wheel washer and nut,
tighten the axle nut until the wheel no
longer turns freely, then back off the axle
nut one adjustment hole and insert safety
lock bolt., Safety the nut on the lock bolt
with cotter key. Check to be sure there la
no side play in the wheel.

CAUTION

Too tight an adjustment of the
bearings may cause cracked bear-
ing cups or wheels, Make sure
bearings are not too tight.

d. TIRES AND TUBES.
(1) DESCRIPTION,
{(a) The main-landlng-gear tires are

.5-inch smooth contour 22-ply nylon rib thread
casing. The tubes are conventlional.

(b) The nose wheel tire ts S56-inch
smooth contour 16-ply nylon all-weather tread.
The tube. is conventional.

(2) REMOVAL OF TIRES AND TUBES.

(a) Jack up the airplane on all jack
points and remove the wheel.

CAUTION

Before loosening bolts to dis-
assemble a wheel or change tires,
remove valve core completely and
be certalin that tube is deflated.
If %his is not done, the tire
will blow out, damage the wheel
and injure the mechanlc.

{b) Remove the tlre.

{¢) Remove the tube.

(d) Remove nose-wheel tire as follows:
1, Remove nose wheel,

2, Deflate the tlre by removing the
valve core.

3. Force the tire bead Llnward until
tt is broken loose from the restalner flange.

4, Remove the retalner and the flange.
5. Remove the tire and the tube.

(3) MAINTENANCE ARD REPAIR OF TIRES AND
TUBES.- Each time the tires and tubes are re-
moved alther for replacement or ilnspection,

a careful examination should be made of the
following: :

(a) CASINGS.
1., Rupture or breaks lnslde carcass,

2, Physical damage to the beads ex-
tending through the outside rubberized chafer
fabric,

3. Breaks, cuts,bllsters and loose
cords or other physical damage to the sidewalls
inside or out,

4. Cuts which are through the tread
or which expose the fabrlc carcass to nolsture
or dirt.

5. Tread which exposes the fabric
carcass.

(b) If any of the defects or damage
listed in paragrsph (a), preceding, are present,
do not reinatall the casing until repairs have
been made, If tread cuts are present, but do
not affect the fabric, the cuts should be
cleaned and filled with cormerclal tlre-cut
filler and cemented into place.

{¢) TUBES.

1. Physlical damage to the valve, or
faulty attachment to the tube.



2. Wrinkles or creases in the tube.
3. Thin spots, cuts or punctures,
4. Tube chafing from the tire bead.

5. Damaged sreas resulting from cas-
ing breaks.

(d) If any of the defects listed in
paragraph (c), preceding, are found, the tube
will be repaired if possible; otherwise 1t
must be replaced.

1. Tube repairs should be restricted
to damage resulting from punctures, cuts and
casing breaks, providing that the damaged area
{s not larger than one inch 1n its longest
dimenslon.

2, Tubes having extra wall thickness
at the polnt of conmtact with the wheel rim
need not be replaced If wrinkles appear at
that polnt providing that there 1s no evidence
of damage due to chafing.

3, Make repalrs with a standard
regulation repalr kit.

4, Tubes with a damsged area greater
than one inch, should be sent %o s repalr
depot.

(4) INSTALIATION OF TIRES AND TUBES.
(a) MAIN GEAR TIRES AND TUBES.
NOTE

Main wheels must be assembled
with the tire and tube on the
i{nboard wheel casting.

1. Insert the tube intc position and
put the two wheel halves together with the
wheel casting bolts. See paragraph c(4), pre-
cedling.

NOTE

Use water only as a lubricant
for installing tires. Use

only when necessary. Wipe off
all excess water after lnstalla-
tion.

2, Add the valve extension bto the
valve sten,

3. Inflate tire to 70 psl sailr
pressure.

(b) NOSE GEAR TIRE AND TUZE.

1. Slide the tire and tube onto the
nose wheel.

2. Secure the tire to the wheel with
the lock ring and the wheel flange.

3. Inflate the tire to 70 pat alr
pressure.

e. BRAKES. (See flgure 2.)
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(1) GENERAL.- The alrplane is equipped -
with Goodyear dual-disc nydraullc spot braic
operated by depressing the rudder pedals.

Two brake valves, one connected to each rudder
pedal, supply pressure to the brake assemblles.
Each maln landing gear ls equipped with two
sets of brakes, one for each nteel. A parking
brake handle 13 located on the left slde of the
{nstrument panel and 1s also included in the
brake system. The brake valves recelve fluld
under pressure from & normally closed solenoid
valve teed off the system pressure line. The
brake valves, connectad to the rudder pedals,
may be applied simultaneously or individually,
The hydraullcally operated dual-disc spot
brakes have three plstons in each inboard brake
housing. When elther brake pedal 1s applled,
‘pressure released by the braies valves moves

the plstons, wnich in turn press the lnboard
brake linings agalnst the tnboard brake dlsc.
As the linlngs press the tnooard diac, the
dlsc moves away till 1t contacts the center
brake linings shlch contact She outboard brake
disc. Increased pressure w11l then result in
equal clamplng actlon for both discs. To set
the garking brake, pull out the hamile (see
figure 3). When the nandls ts pulled, a
hydraullc valve L3 actuated, which sets tkhe
brakes. To release the parking brake, depress
the trigger near the top of %he handls and
push forward.

(2) RENOVAL OF BRAXES.
NOTE

Set the parking brakes by nulling
the parking brake handle aft. By
doing so, brake dlscs are held in
position simplifyling wheel and
brake removal.

(a) Jack up the entire alrplane and
remove the wheel.

(b) Support the braks discs and re-
lease the parking brake 1nside the pllot's
station.

(¢) Remove the braxe discs ard linings
from the brake houslng.

(2) Unfasten the hydraullc connectlon
from the brake inlet port and plug the obrake
line.

(e) Unfasten the torque bolts and re-
move the brake housing from the axle torque
plate.

(f) Remove the braksz.
(3) DISASSEMBLY OF BRAKES. (The three
brake cylinders in each brake housing are
{dentical.)

(a) Remove the wheel.

{b) Support the brake dlscs and release
the parking brake.

(¢) Remove the linings and the discs.

(d) Diaconnect and plug the brake line.
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L WHEEL ASSEMBLY
2. KEY

3 BRAKE HOUSING

4. PRESSURE INLET

5. CYLINDER HEAD "0°RING

6. CYLINDER HEAD

7 RETURN SPRING

8. PISTON LOCK RING

9. ADJUSTING PIN

10. ADJUSTING NUT

11. CYLINDER HEAD LOCK RING
12. BLEEDER SCREW

3. ADJUSTING PIN PACKING
GASKET

14. PISTON “0" RING

15. RETURN SPRING MOVABLE
PLATE

16. RETURN SPRING STATIONARY
PLATE

I7. PISTON

18. BRAKE DISCS

19. LINING SPACER

20. LININGS

21 PISTON DUST SEAL FELT

DETAIL “A"

DETAIL A"

Figure 2.

Main Gear Brake Assembly




(e) Unfasten the torgue Lolts and re-
move the brake from the axle torque plate.

(f) Remove the true-arc lock rings.
(g) Remove the three cylinder heads.
(h) Remove the plston assembly.

(4) CLEAYING, INSPECTION, TESTING AND
REPAIR.

(a) Use filtered compressed alr to blow
dirt or forelgn matter out, of housing. Wash
the brake platon seals and all brake parts
thoroughly in Stoddard solvent or equivalent.

CAUTION

Never use gasoline to wash seals
as 1t will injure rubber parts.

(v) Inspect the entire brake for
corroaton or broken parts. Inspect plsaton
seals and replace 1f shrunk or damaged.

(5) REASSEMBLY OF BRAKES.

(a) Dip "C" ring seals in hydraullc
rfiutd and install on She plston and cylinder
head.

(o) Lubricete cylinder walls with
hydraulfc fluld and install plston, small
end first.

{c) ZInstall cylinder head. Bleeder
serews must be in the top position when
bhrake L3 installed on the alrplane.

{(d) Install the lock rings. Be care-
ful to lnsure proper seating of the rings 1n
the grooves.

(e} Install bleeder screws and washers,

(f) Place pressure plate next to plston
by inserting 1t through disc slots.

(g) Install the linings 1ln the cavitles.

(n) Insert the dlscs between the brake
linings.

(1) Install adjusting pln packing.
(J) 1Install edjusting pin packing nut
and torque to 25 ft-lbs.

CAUTION

-Cylinder head musat be held
stationary during thils opera<
tion.

{(6) INSTALLATIOX OF BRAKES.

(a) Install a hydraullc pressure llne
to the inlet port of the brake assembly.

{b) Insert -he inboard and ocutboard
brake linings 1in thelr respactive cavitias and
place the dlscs betweer the linings.
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(¢) Align the two cdlacs with the al
ing marks cn the brake housing.

NOTE

When aligning brake dlscs be
sure the dlacs do not extend be-
yond the bottom of the brake
casting.

(d) Apply sufficlent hydraullc pressure
(200 psi) to hold discs securely in posltion.

(e) Pasten the assembled brake to the
axle torque plate of the landing-gear-strut
axle with the proger slze torque bolts and
nuts. (Safety torgque bolts with cotter plns.)

(f) Install the alrplane wheel on the
axle, sliding the wheel drive keys Into the
slots of the brake discs. Gulce the brake
dlscs over the keys to malke sure the dlscs
move freely after wsheel lnatallation ls com-
plete.,

(g) All brakes are lnterchangeable.
(7) BRAKE BILEEDING.
(a) Start the nose-steering-system pump.

(b) Loosen all bleed screws, and remove
the bleed plug at the forward end of the brake
housing. Connect a hose and needle valve to
each bleed plug.

(¢) Pull the parking brake handle fi
on. Tighten bleed screws after trapped atr
has escaped.

(d) Open each needle valve in turn,
allowing oll ard alr to escape. Catch oil in
a clecan contal ner.

NOTE

During thls operation, the otl
level Ln the reservolr must be
observed clcsely and oll added
as required to malntain a safe
operating supply of oll for
the pump.

(e) Bleed approximately one gallon
of oll from each brake, or until oll runs
clear with no air bubbles apparent,

(f) Release parking handle and stop
pumps.

(8) BRAXE OPZRATING CHECKS,
NOTE

The following checks can only
be applied when the brakes are
{nstalled on the airplane.

(a) Ralse the airplane on jacks.
N~

{b) Check to see that the brake
dlscs are free to rotate in the wheel brake
flange.
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(c) Check to 3ee that the wheel i3 ¢. Connect a 2000 psa!l pressurs
“~e@ to rotate when the pedal pressure L3 gage to the brake port. Turn adjusting screw
leased. in four turns.
NOTZ d. Apply 1500 psl to the pressure
port and obtalin 1000 psl on the zage by turn-
This tyoe brake requlires more ing the adjusting screw as requlred. Leakage
force than can be applled by from the return port shall not exceed one
hand to break loose afSer drop ln five minutes, No external leakage 13
applying pressure. Once allowable. Release pressure,
loosened, however, the wheel
can be rotated by hand. e. Plug pressure and brake ports.
Apply 100 psi to the return port. No exter-
(d) With brskes applied, check all nal lsakage in three minutes 1s allowabla.
hydraullc conrections and fittings in the
brake system for leaks. 3. FUNCTIONAL TEST.
NOTE NOT=
Be 3ure the wheel rolls free. The valve =zust be mounted in a
The wheel must be propeply ad- test fixture so that the load
Justed, not so tight that th and deflection of the lever arm
wheel drags and not so loose as can be measursd., The use of a
to permit side play. small hydraullc cylinder to apply
the load i3 recommended.
(9) PARKING BRAXKES. a. Mount the valve and ccnnect the
pressure port %0 a flow scurce and nand punmp
(a} DESCRIPTION.- The parking-3Irake- supply. Use this flow to bleed She valve of
and-steering handle (see Section IV, para- all atr.
graph 5, figures 20 and 51) incorporates one .
microswitch and trigger which, when ccupres- b, Adjuat the lever amz So odtaln
sed, operates the handle release mechanism. the longest arm possible (not to exceed 6-1/8
At the same time, 1t actuates ths microswiteh inches),

which operates the steer damp soleacid and
normally closed solenoid valve whlch
~upplies pregsurs to foot-hrake valves. A

c. Connect the lever arm to the
nydraulic ecylinder and adjust the sliding stop

ble, attached to the end of the handle on the fixture so that the lever arm stop has
_aaf%, travels about a quadrant mounted %o approximately .020 to .030-inch gap between
a bracket directly forward of the handle. the stop and body of the valve.
See flgure 3., The end of the cable ls con-
nected to the parking-brake valve., To set d. Apply 500 ps! to the pressure
the parking orakes, pull the handle dlrectly port of the valve and adjust the set screw
aft, Compress the trigger and push ccmpletely unttl oll starts to flow from the drake port.
forward %0 release. The cable agsemidly 13 ad- Baclt off the set screw one turn and lock.
Justed at the quadrant for cable slack and )
neutral position of brake valve, e, Connect a callorated 2000 psi

gage to the brake port.

b PARKT ) LVE.
(v) NG BRAKE VALVE £, Apply 3000 pa!l &o %the pressure

1. REMOVAL, port by haad pump., Malntalin 3000 *+ 25 psl
throughout the test.

a, Relleve system pressurs.

g. Connect a hand pressure punmp

a and a calibrated 400 psl gage %o the hyirsu-
. Dilsconnect cable and hyZraullc tc load cylinder. .

b
lines., Plug hydraulic lines.

h. Apply pressure until the lever
the val g' igemove four bolts attaching arm s deflected ,65-1nch toward thé on posi-
° ve to s mounting bracket. tion. Bring the lever arm pln up slowly 30

that 1t just touches the stop on the fixture.

2., IEAEKAGE TEST. Pressure tndicated on the 400 psi gage must
not exceed 344 ps! (270 1lbs. direct force)
a, Apply 500 ps!l to pressure port,. when the brake pressure ls 1250-1300 psi.
Adjust set screw untll oll starts to flow :
from brake port. Back off set screw two t. If the pressures noted above
turns., The leakage from the brske port shall are not obtalned, the settings may be
not exceed one drop in five minutes. No ex- corraected as follows:

ternal leakage ls allowable.
1. Release pressure in the load

b. Increase pressure to 4500 psl. cylinder,
akage from the brake port shall not exceead
vne drop in five minutes. No external 2. Return the lever arm to the
lealzage 13 allowable, Release pressure. stop.



3. Measurs the distance from the
center-line of the rate adlustment shackle to
the center-line of the lever arm pilvot,

4. Loosen the palaut on the
shackle gset scrow ard loosen the 3et acrew.

5. Loosen the nut holding the
3/16 bolt through the shacXkle.

6. To increase brake pressure,
move the shackle away from the pivot. To
decrease brake pressure, move the shackle to-
ward the plvot,
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CABLE ASSEMBLY

QUADRANT

SPRING

HANDLE ASSEMBLY

Figure 3. Parking Brake Handle
and Mechanical Linkage
7. Tighten the sel screw making
sure the shackle 13 square wilth the lever
am,

8. Tighten the 3/16 nut on the
shackle bolt,

j. Repeat items h and 1 until
proper readlngs are obtalned.

4., INSTALLATICN.~- Reverse removal
procedure. (See paragrapn (9) (v) 1, pre-
ceding.)

(10) EMERCENCY AIR-BRAXE SYSTRI. (See
flzure 4.)- In sShe sveat of hydraullc brake

system fallure, the brakes may be applied

by the emergency alr-brake system. The sys-
tem employs a pressure tank (or bottle),
pressurs gage, alr-brake valve, shuttle
valve and the necessary air lines connecting
the units to the brake shuttle-valve locatec
at the bottom of each maln-landing-gear
strut, The emergency alr-brake system oper-
ates each brake Individually or both brakes
simultaneously for uniform braking. Two
control levers are located between the pllot
and copllot and mounted on the upper struc-
ture of the crew nacelle., Elther pllot or
copllot can operate the aysten. The hydrau-
lic system must be bled after each emergency
brake applicatlon.

(a)} AIR PRESSURE TANK (OR BOTTLE).
(See figure 5.)- The alr pressure tank 1s
located in the nose gear wheel well. The
tank is spherlcal in shape, white in color,
and mounted to the tank support assembly
which L3 attached to the wing structure. A
filler valve and air pressure gage are
located at the top of the tank. AIR PRESSURE
SEQULD BE CHECKED BEFORE EVERY FLIGHT, The
tank alr pressure should be malntained at

1500 psl.

1. REMOVAL.

a. Relleve alr pressure by backing
off the flller plug a few turns.

CAUTION

Do not release alr by depressing
the valve. The sudden rush of
high pressure alr past the valve
seat may damage the core.

b. After all alr ls released, dls-
connect the alr-preasure llne from the hottle.
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1. EMERGENCY AIR BRAKE VALVE
2 GAUGE

3.AIR BOTTLE

4, SHUTTLE VALVE

Figure 4.

c. Remove the two clamps, and the

attaching dolts,

d. Remove the alr pressure tank,

2, TEST.

Emergency Air Brake System

{(b) AIR PRESSURE GAGE.- (See figure 5.)
The sir pressure gage, type ANS5769-1, 1s
located in the nose-gear wheel well on top
of the air pressure tank.

1. REMOVAL.

a. With the alr valve installed,

apply 3000 psi hydraullc pressure to the
No leakage or

fluid port for 3 minutes.
signs of fallure are allowable.

b. Install a shut-off or check ) Ce
With all fluld
exhausted apply 600 ps! alr pressure, then

valve in the fluld port.

a. Relieve alr pressurs,
b. Disconnect gage at T fitting.

Plug or cap the fitting and
gage connections,

apply 1500 psl to the fluid port for J mlnutea. 2, INSTALLATION.
There should be no signs of alr or fluld leak-
age. Release pressure and drain all oll. 8. Assuming that the air tank is

3. INSTALIATION.

a, Replace the bottls in the mount, b

and secure with the attaching bolts.

empty, remove caps or plugs from fitting and
gage connections.

b, Connect the alr preasure line

to the bottle.

¢. Replace the alr flller plug

and inflate the tank to 1500 psli.

Wipe gage and connectlion clean,
and apply a little hydrusalic fluld to the
threads,

6. Connect the gage to the

d. Refill air tank to 1500 psi.
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1. GAUGE
2.FILLER AIR VALVE
3.AIR TANK

4. AIR BLEEDER

Emergency Brake Alir Pressure
Bottls and Gage

{(c} EMERGENCY AIR BRAKE VALVE. (See
flgure 6.)- A Bendix-Vestinghouse (Model
Si-3005-35) emergency alr-brake valve 13 used
on the X5-35 alrplane. The alr-brake valve
1s a metering differential and load feel type.
Varying pressure from zero to 625 psi may be
applied to the individual brake, or for unl-
form braking, to bota wheels simultaneously.

Figure S.

1. REMOVAL.
a, Release alr from emergency alr
pressure tank. :

b. Dilsconnect the brake and pressure
lines at the valve,

c. Plug or cap valve and alr lines.

d. Remove the bolts attachlng valve
to bracket attached to upper crew nacelle
structure.

e. Remove the valve,
2. TEST,

a. Make test set-yp as shown in
filzurs 1ll.

Figure 6. Bmergency Alr Brake Valve

b. Apply 15C0 zai to inlet port.
Check external portion of valve under pressure
by coating with soapy waier andéd noting any
possible bubbles, No leakage 13 allowable.

¢e Slowly pull besh handles %o
full open position. 3Both zages should read
600 + 30 psi. The valve cay "ereap" to a
maximum pressure of 673 psi. Conduct leakage
test by coating valve, when under pressure,
with a soapy water solution and noting any
possible bubbles. No leakage 13 allowable.
Release handles.

d. Pull both handles %o full
open posltion and coat the exhaust pert
with a soap solutlon. A l-inch bubble per
second 1s the maxizum allcwable leakage.

NCT
Malke the above bubble test
{mmediately after applicatlion,
{.0, before the pressure

builds up >he maxizmum creep
pressure of the valve.

(0]

11
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™ lease both handles.

e. Pull one handle to full open
position. Conduct soap solution test. A
l-inch bubble in 2 seconds ls.the maximum
allowable leakage.

f. Repeat test e with the other
nandle. Relesase the handle.

g. Insert a flat tool between the
bottle seal actuating stem and the lever
bottom. Pry open the bottle seal valve.
Coat the exhaust port with a soap solution.
A l-inch bubble in 3 seconds is the maximum
allowable leakage.

h. Slowly pull both handles to
full open position. Both gages should
follow within SO psl of each other throughout
full handle travel,

NOTE

Do not introduce any hydraullc
oil into this unit.

3. INSTALLATION.

a. Attach the emergency alr-brake
valve with the 4 bolts to its bracket on
the upper structure of the crew nacelle.

b. Remove caps or plugs ard connect
the brake and pressure lines,

¢. Refill the tank. Refer to
. ~agraph e (10) (a) preceding.

(d) BRAKE SHUTTLE VALVE. (See
figure 7.)- The brake shuttle valve is
mounted to the bottom of the strut. Both
the hydraulic and the emergency=-alr lines
connect to the shuttle valves. In the event
of hydraulic failure, the emergency alr-brake
system ls applled from the cockpit to open
the shuttle valve and allow air from the pres-

L AIR LINE
2 HYDRAULIC LINE

3 STRUT

4. TRANSFER VALVES
5 BRAKES

sure tank to operate the brakea. The valve 2 . , Tr far
prevents alr from escaping through the hydrau- Figurs 7. Emergency Alr Brake Iramsis:
1te lines, (Shuttle) Valve
.. Apply pressurs to the cutlst
1. REMOVAL, (Relleve hydraullc and port wlth the emergency port ogen. 7Tne
alr pressure.) Disconnect and plug hydraulle valve must shuttle at 12 pal or less.
and alr emergency lines. Remove mounting
dolts, NOTZ
2. TEST,. ' Step e must be made in order o
return the shuttle to 1fsz normal
a, Plug the swivel connectlon position as thls unit dces ncs
port. Apply 15 psi to the outlet port for uge a spring for resurn.
three minutes with the emergency port open. .
No leakage 1is allowable. 3. INSTALIATION,- Mount shu-:le valve
on strut bracket with mounting Dclta 22
b. Repeat test a at 2250 psl. alum'num washers. Connect the nyira:llc and
No leakage 1s allowable. the emergency-air lines to the valwve. 2haeok

for nydraulic leaks.
¢. Apply pressure to the emer-

gency port with the outlet port open. The (11) BRAKE VALVES,
valve must shuttle at 12 psi or less. Apply
10 psi for three minutes, No leakage 13 (a) MAIN BRAKE VALVES. (C=e flzure 8.)-
.owable. The power brake valves (Bendlx 4C34CZ1 an 2)
are mechanlcally operated hydraullc
d, Repeat test ¢ at 2250 pai. No direct a variable presssure flow of Il
leakage is allowable. , brakes betaesn zero and 1300 pat. Tii: velve
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VALVE

RETURN PORT

YOKE

ASSEMBLY
LEVER AND
EXTENSION

Figure 8. Main Landing Gear Brake Valve

consists of a cast aluminum body with an exter-

nal leaf spring which, when actuated, operates
a plston and valves inslde the unlt.

{(b) REMOVAL.,
NOTB

Kt1ll the system pressure in the
lines by pumping brakes untll
the hydraullc pressure ls re-
duced to zero.

1. Disconnect and olug the three hy-
draulic lines at each valve.
2. Remove the lever attaching screw,
nut, and four valve-mounting bolts. Remove
the valve.

(¢) DISASSEXBLY,

1. Break the safety wire and remove
the adapter and gasket from the valve body.
The valve seat 1s threaded into the adapter
and may be removed by a large screw driver.
The seat contalns the upper valve, the spring,
and the lower valve which is secured by @
cotter pin. An O-ring packing prevents leak-
age past the valve seat,
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‘2. Remove the cotter pin and unser
the lower valve from the stem of the upper
valve. Remove the inner spring.

3. Remove the outside spring. The
piston assembly with the O-ring packing may be
pushed ocut fram the operating lsver. Remove
the push-rod between the piston and screw,

NOTE

The plston assembly is a brazed
steel cylinder and therefore
ecannot be disassembled.

4, Remove the lock ring and pin hold-
‘ing the operating lever. The inside washer
may be removed when the lever piln ls removed.
Remove the Torrington sleeves.

S§. If necessary to remove the exten-
slion lever, break the safety and remove the
bolt and the yoke by loosening the lock nut
and set screw, and taking out the bolt and
nut at the bottom of the yoke.

NOTE

It is not necessary to remove the
extonsion lever and operating lsver
to disassembls the parts of the
valve in the body. When reassemb-
ling the valve hcwever, removal of
the operating lever will facilitate’
replacing the pilston assembly.

(a) INSPECTION.

1. Inspect the O-ring packings on
the plston for cracks or deterloration. Re-
place Lf necessary.

2, Inspect the valve seats of the
upper and lower valves and the valve slot
piston assembly. If leakage by these valves
{s evident, the seat on the plston and the
valve seat may be lapped as follows:

8. Use a plece of 5/16~inch round
brags rod with the end ground to the saze
angle as the valves. This angle is 90" .

b. Both the seat and the pilston
may be lapped without assembling in the body.
It 1s necessary however, to prcvide a suitable
guide in order to lap 8 concentric seat.

c. Apply lapping compound to the
lapplng tool eand carefully lap the seat. It
1g recommended that the seat not be cut wider
than .032. If the }apping tool shows any
marks across the 90° face, it shoulc be re-
surfaced in order to obtein a good seat.

d. If the upper and lower valves
show evidence of wear or scoring, they should
be replaced. DO NOT ATTEMPT TO LAP THE VALVES
IN THE SEAT ON THE PISTON OR VALVE SEAT.

NOTE

After lappling any valves, the v
parts should be washed thor- ~
oughly with solvent or cleaner

to remove any trace of lapping

compound before reassembly.

13
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3. Before reassembly, the brake-
wvalve bedy should be washed with an approved
eaning sclvent and blown out with filtered
..r to remove any forelign particles that
might cause the valve to malfunctlon.
(6) REASSEMBLY. (See figure S9.)

1. In the operating lever end, re-
place in the following order: Insert
O-rini packings onto the plston assembly
and slide piston into the valve body. Lubri-
iit:drings ard mating parts with hydraulic

u L ]

2. Replace the upper and lower valve
.n the valve seat in the following marner:
Push the upper valve through the valve seat
from the threaded end. Replace the small
spring to the inside and screw on the lower
valve to hold the spring. Line up the holes
of the valve stems and insert a cotter pin.
Replace the seal on the valve seat and thread
énto the adapter, Tighten with a large screw
river,

3. Replace the outside spring on the
front of the adapter and screw the adapter
into the bvody.

4., Insert needle bearing sleeves In
body and fasten operating lever to the bedy
with the pin. Lubrlcate bearings with
AN-G-3 grease,

Lock the pins with snap rings.

Raplace the push rod between the plston and
the screw.

5. Replace the extenslon lever and
secure with bolt to the operating lever,
Adjust to obtain longest arm possible. Safety
the bolt with safety wire. Replace the yoke on
the lever and opersting lever, and secure with
bolt and nut, Tighten set acrew on top of goke
and lock with lock nut.

(£) ILEARAGE TEST.

1. Apply 500 pal to the pressure port.
Adjust the set screw until oll starts to flow
frem the brake port. Back off the set screw
two turns, Leakage from the brake port should
not exceed one drop in five minutes. No exter-
nal leakage 1s sllowable.

2, Increase pressure to 4500 psi.
Leakage from the brake port should not exceed
one drop in five minutes. No external leak-
age 1s allowable. Release pressure.

3. Connect a 2000 psi pressure gage
to the brake port. Turn the adjusting screw
in four turns.

4, Apply 150C psi to the pressure
port ard obtaln 1000 psl on the gage 0¥
turning the adjusting screw as required.
leakage from the return port shall not exceed

r
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Figure 9. Main Landing Gear Brake Valve Adjustmenta
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one drop in five minutes. No externsl leal-
age 1s allowable. Release pressure, Reriove
pressure gage.

S. Plug the pressure and brake ports.
Apply 100 psi Yo the retura port. No exter-
nal leakage ln three minutes 1is allowable.

FUNCTIONAL TEST.
NOTE

(g)

The valve must be mountad in &
tast fixture so that the load
and deflection of the lsver arm
can be measured. Ths use of a
small hydraulic eylinder to
apply the load is recommended.

1. Mount the velve and connect the
presaure port to a flow source and hand pump
supply. Use this flow to bleed the valve of
all air,

arm to obtain

2, Adjust the lever
to excesd 8-1/4

the longest arm possible (not
inches).

5. Connsech the lever arm %o the
bydraulic cylincer and adjust ths 3liding
atop on the fixture so tnat the lever arm
stop has approximately .020 %0 .030=inch gap
between tte stop and body of the valve.

4. Apply 500 psi to the pressure
port of the valve and ad fust the set screw
until oil starts to flow f{rcm the brake port.
Back off the set screw one turn and lock.

5. Connect a calibrated 20C0O psi
gage to the brake port.

6. Apply 3000 psi to the pressure
port by hand pumpe. Maintain 3000 + 25 psl
throughout the test.

7. Cornect a hand preasurs pump and
a2 calibrated 40C psi gage to the hydraulle
load cylinader.

8. Apply pressure until the lever
arm is deflected 1.52-inches toward the “ON"
position. Bring the lever arm pin up slowly
so that it just touches the stop on the
fixture., Pressure indicated on the 400 pal
gage must not exceed 280 psi (220 lbs direct
roico) when the brake pressure is 1250-1300
pal.

9. If ithe pressurss noted above are
not obtained, the settings may be corrected
ag follows:

a. Releese pressuwre in the load
cylinder.

b. Return the lever arm to the
stop.

¢. Maasure the distance from the
center-line of the rate adjustment shackls
to the centar-line of the lever arm pivot.

d. Loosen nhe'pal:ut on the shackle
set screw and looser the 3et acrew.
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e. Loosen the nut holding the 3/.
bolt through the shackle.

f. To increass brake pressure, move
the sbackle away fram the pivot. To decrease
brake preasurs, move the shackls toward the
pivot.

R. Tighten the set screw, making
sure the shackls 1s square with the lever arm.

h. Tighten the 3/16 nut on the
shackle bolt.

10. Repeat items 8 and 9 until proper
readings are obtained,

(h) INSTALIATION.- Reverse removal
procedure. (See paragragh {11) (b}, preceding.
(12) SOLENOID VALVE ( NORMALLY CILOSED).

(See filgure 10.)

(a) DESCRIPTION.- This valve i3 a two-
way valve iln which a solenold suppliles power
for moving the shuttle.

(o) OPERATION.- The inlet slde of tke
valve L3 connected 5o the regular pressure
system, and will rezain closed so0 long &3 tke
solenoid s not energized. This ls accom-
2lished by leakage around the outside of the
poppet gulde which hullds up a pressure on the
top of the poppet, holding 1% agalnst 1ts sent.
When the solenoid is energized, & ball pllc
valve ls released, permiltslng release of
pressure from the top s'de of tne poppet which
allows the poppet to 1lift anc per=1it flow of
fluld through the valve.

{¢) REMOVAL.- Disconnect hydraulic lines
and elactrical catle. Plug hydrsullc lines.
Remove four bolts which =ecurse valve to tracket

(a)

1. Secure the valve body in a sult-
able clamp or vise,

DISASSEMBIY.

2, Unscrew the solenold retainer
housing from the valve body.

3, Lift up the solenold body and
solenold assembly.

4. Remove the plunger ard return
spring.

S. Remove the pllot-valve seat.

6. Remove the pllot-valve ball,
spring and poppet.

7. Press out the contactor pin
agsembly which will fa turzn press out the
solenold.

(e)

1. Secure the valve body in suit='_
ahle clamp or vise.

ASSEMBIY.

2 Install poppet and pllot-valve

e

spring.

1S
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1. CONTAGCT ASSEMBLY

2. SPACER

3.SLEEVING

4. COIL ASSEMBLY
S.RETAINER ASSEMBLY
6.SEAT

7. STEEL BALL

8.POPPET ASSEMBLY

9. PACGKING RING
{0.ELECTRIC INSULATOR
11.PLATE—- SOLENOID END
12.PLUNGER ASSEMBLY
13.PLUNGER SPRING

14. PACKING RINGS

15. POPPET SPRING

Figure 10. Solenoid Valve - Normally Closed

3. Install AN6227-8 O-ring on pllot-
valve geat,

4., Install AN6227-18 O-ring in place
on top of the body.

5. Insert the pllot-valve ball In
tts seat and secure wlth vaseline.

6., Set the pllot-valve seat in place
on top of the housing.

7. Place the plunger return spring
on the plunger and set the plunger in place
on top of the pilot-valve seat, taking care
to see that the pin on the bottam of the
plunger lines up with the orifice in the
pllot-valve seat.

8. Set the solenold coill with lead
wires up in place.

9. Place the solenold end-plate on
top of the coll with lead wires passing
through the slot provided.

10. Place the cup-shaped spacer,
open side up, on top of the solenoid end
slate with lead wires extending through the
nole.

11. Place the flat insulator in the
ottom of the cup and solder the two lead
wires reapectively to the two poles of the
contactor pin assembly.

16

12, Install O-ring AN6227-12 1n the
groove on the contactor pin assembly.

13. Slide this entire sub-assembly
{nslde the solenold housing taking care that
the contactor-gin assembly engages properly
in the spline lnside the thread contactor
shell,

14. Carefully assemble thls entire
unit of extending solenold plunger and
screw in place.

(t) TEST.

1. Connect a 24 volt d.c. power
supply to the valve through an "On and Off"
switch., Connect a hydraulic pressure line
to the ilnlet port.

2, Operate the valve several tlmes
at reduced flow and pressures. With the
valve "ON," set the flow at 3 gpmm.

3. Apply 3000 psi for 3 minutes with
the valve "OFF." Leakage from the open port
must not exceed 5 drops per minute. Operate
the valve and repeat leakage test. Results
must be the same,

4. Apply 40 psl for 3 minutes with
the valve "OFF." Leakage from the open port
must not exceed S drops per minute.
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S. Cap outlet port. Apgly 4500 ps! minutes. No external leakage 1s allowable,
for 2 minutes with the valve "ON' No exter-
nal leakage is sallowable. (g) INSTALLATION.~ Reverse the removal
procedurs. See paragraph (12) (¢), preced-
6. Repeat Ltem 5 at 25 pal for 2 ing.

1000 PSI. HYD. GAGE

80TTLE SEAL VALVE

1000 PSL HYD. GAGE

GAGE

PRESSURE REGULATOR

1500 PSI. COMPRESSED AIR TANK

aOwhUN -~

[ —- EXHAUST

75X040X16.00

75X.040X16.00
S $2'S0 TUBING

52 SO TUBING

Figure 1l. Emergency Air Brake Valve Test

17






Section IV

paragraph 7
7. ENGINES AND ACCESSORIES
7. ENGINES AND ACCESSORIZES. (See flgurss 5 each of wnich L3 comprised of an engine, an
thru 17 Toclusive.) alternator, and accessory equipment, supply the
airplane with 208 volt, 400 cycles, 3 phase

a. GENERAL.- Four engines arc tac auxillary alternating currant. Refer to paragraph 7 b
gover units are provided for the X3-35 airplane. for a descriptlon of the engines, and to para-
he englnes, through & svsten of recuctlion gragh 7 ¢ for a desecrigtlon of the auxiliary
gearing, supply power to agsltcablz elznt- cower unita.
blsced, dual rotating, Zam:_ton Standsrd
prcgellers. The twe auxtltsry sower unlts, b, ZNGINES., (See fizures 1 thru 4 inclusive

Flzure L. Eagine - Front Lel: Side Viaw
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(1) DESCRIPTION.- The XB-3S alrglane 13
. .4ared by four pusher type Pratt and ‘Whritiney
Wasp Major engines which deliver a 3total of
approximately 12,000 BHP at 27C0 rzm. Zach

engine is of the radial, multi-dank, alr-cC led

;ype. They have 28 cylinders whlca are nell-
sally arranged arcund the crankcase in four
rows and seven banks. The flve zajor sections
of the englne case are, front to rear, tie
propeller shaft case sectlon, the reducticn
Zear case sectlon, the magneto drive caase
sectlon, the cranicase sectlon; cyllnders,
blower case sectlion, accessory drive caae
section, and fan drive case section. Right
and left, clockwise and counterclockwlse, upper
and lower, and similar directlonal references
apply to the engine as viewed from the rear
with the crankshaft in the horizontal posltlon
and with No. 1 cylinder at the top of t:e
engine. The normal dilrection of propeller
thaft rotation s clockwise, The direciion of
sotation of accessory drives 13 specliled as

e

ot

agpears %o an obaarver facing the accessory
urtiag sad. Ian all cases, the propeller end
she angine L2 dealgnazed the front and the
{-prsgeller 2nd :he rear. The cylinders
arranged 'n four rows: and 3even banks,
rows are 'dentifted alphabetically,

nrcugzh J from rear %o {ront. The banks are
nt.f{ed numerically, one (the aumber of the
k¥ 'n whizh the top ¢ylinder ls located)
rough seven, clockwize as viewed from the
rear, =Zach cylinder 13 ldentlZled by a letter
and a numoer. The letter ldentifles the row
ard the number lndicates the bank in which the
c7linder '3 located., Viewed from the rear of
tze snglne, each cylinder to Zire will be
located four banks clockwise from, and one row
tn front of, the cylinder wmhich has just fired.
{See Section IV, paragraphn 8, figure 2,) If the
c7linder wnicn nas Jjust fired 13 in the front
row, the next cylinder to firs xill be in the
raar row, 3tarting with Al cylinder, then, the
Siring order is as follows (rsad across):

31520

iy
@ «t (D B

n

8

;UW~>wima)0!lH

€
v
»
»

i. EXHAUST PORT COVER
2. EXTENSION DRIVE SHAFT COUPLING RETAINING NUT
3. EXTENSION DRIVE SHAFT INTERMEDIATZ CCUPLING
4. MAGNETQ

5. CYLINDER DEFLECTOR

3

6. IGNITION HARNESS
7 PRIMER LINE

8. INTAKE MANIFOLD
9. RCCKER BOX COVER

Engline = Front Rlght Side Vliaw



Al BS c2 o6
A3 B7 Ci o1
AS B2 c 23
A7 B4 c. o8
42 Bé c3 o7
A4 Bl CS 02
A6 Bs c7 D4

Ignition 1s furnished by seven magnetos w#ith
integral distributors whose tizing
led by a two-position spark advance 3ystem.
In addition to the integral, single-sgeed,
alngle stage superchargers, fuel afr Llpcductti
{s supplemented by means of auxiliary, exhau
driven, turbosuperchargers, located in the 12
ing edge of the wing. Refer %to Section IV,
graph 14 a and B for a descrizcion of the tu
superchargers. Although all saslc angines
(R-4360) are 1dencical, nece=sary accesacrie

ts control

la

on

3t
ac -~
para-

haReioing

3
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Paragraph 7
enlsn complste ths ngone assembly (ss asser “x:
tomedtately pricr Lo tnstallation), prevent
‘atercnangeadlllity. ZIZcowever, for purpose of
dtrcarentiaticn, he tancard englne assemblles
a-e destgneted ag i-33Z20-17 engines, and the
outhoara 2ngine azgemc.les as R-4360-21
angines. accessoTT <~z-allatlons include the
ancine acoilng fan ard 3sugplementary components
sanaust collessor rtag, neaders, eod eooling

aoroud assemdliza; tall plpe and asplrator
(outsoard 2ngines onl7), engine mounting equip-
nent, starter, fuel fu=:p, fiel flowmeter, and
various control mechanlams and inatrument in-
stallacions. A Locatlicn of the se accessories
mna7 be ascersained 57 refarring to figunes 1
shru 17 inciusive. Lixewise additional infor-
pasicn, a3 applicatle, %111 ne found 1in Sec~
sion IV, parazrapns 3 0 14 inclusive,

(a) CIIINDER Z=.0S AND BARRELS.

1. Ap alumlizux muff tn which barrel
gocling flns nave Deen machined, and an
alt=inanm head #lih tnsegral braced cooling
rins are sprunk onsc 2ach of the 28 ¢ylinder
varrels,

: & - S
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2., Each of =n
gecured to the 1. 3
.Arder mounting pad orn :n

studs project from the ncun
holes in the flange Latec-a
bage of the cylincer darrel

fa gN(}

ey
e
ol

3. The rocker bcx
by washers and self-locking
studs in the rocicer boxes.
equipped with a push rcc co

4, The exhaust :zip
exhaust port of each cylin

exhaust plpe. The intake

tween the rocker boxes and
intake manifold attachment.
valve seat, a steel exnhaust
two bronze valve guldes are
c¢ylinder head.

5. Two astainless s
plug lnserts are screwed an

o
spark plug openings, locsted in tne e

tdenstcal sTilinders atsmv 1tzm3 of sach criinder head. The Llnsert
‘n sne sorreszcndling Lo otne Teceszz abt the ¥CP of the ecylinder head,
e crankcaze, T"haae syatwaer =ne Lntake port and the exhaust rocker
ting sad snroush the asx, ta Sor a cylinder nead thermocouple
I owizh and near the aszachment,
‘ \»; PUSH RCDS AXD COVERS.- The tubular
. " - ma sugnh rsds have zardened steel ball ends.
toverz are gecured RO | PRI e
AUt ca sheln Stngle pl2ce sudular coverns enclose the push
Tacn mocia= D0% s ~ocs ard are gsecured to the tagpet guldes 1in
— .- - - AT . - - - . Py - t
Jer Aut adaccer. the cranxcase anc the untons in the rocker
- s ncxes 9y special nuts. The push rods and
1t e em covers connected to the inlet rocker boxes
e cougl-ng ia a8 are slizhtly sharter than those canected to
er s equizpec F:IR  ype exngust rocker boxes, and the nuts
§ Tor gecur-ag the securting the pusn rod covers to the unions
ors is lecutzc 3Se- {n the rocker boxes are slightly larger than
aas .;°ur St'f‘_:l;e:°r rnose securing the push rod covers to the
A rsns s - - 14 3
valve seat, and “appet gu-des.
tnstalled Ln each {¢) VALVE ROCX=3S.- Each valve rocker
13 supported on L1ts rocker shaft by a
bronze bearing in lts bore and by a removatle
teel nellcoll spark steel sleeve wnhlch flts around the shaft. A
d staked tnto She valve clszarance adjustlng screw and lock nut
lafs and are zrovided ln the valve end of each rocker,

1. ENGINE FAN SPEED CONTROL
2. OlL PRESSURE RELIEF VALVE
3. MAIN SUMP

4, ENGINE FAN DRIVE SHAFT FAN
S MAGNETO PRESSURIZING PUMP

Fisure 4, Engine - Raar RIizht Slde Tiew



R JAal =22, ot 1ag an Lnles tn o Sha T3p othsea ITTCYEl o ArS
tr‘d an axhaust valve. tnlat valve prezalin Tings.  Tne 138 som e
%ne 3maller oI iR Tha mall - I T Saca '
v:‘v“ 'zmi -2z :,:—w.-e o ..gl_ow 3xhauac emropiuz sLated snotne facse -
lve L3 zartlian.d ; citum for lm- T v - o +
wve L3 parh-a-- pa. -n2 1Tlindar zall, Thg TWC
proved scoling snaT ¢ nas a provizac with 3L draiz meln el
staelllte coaltec ges s groleng ~in<z are Tiawalles ta he s SoiTe
cea 5 ~fncz are Lnzta..2C WO Sne T - )
3 i3 and 1n Ul JC“"“"“"‘ - e
O FOR TaZers 2 :
: -2 .nl na
— hoticm ZITCove
.5 (3) 3TSTCNS.- The plescn travels thrcuzn : )
-~ R ~ X - - g
§ lach atroxe %c affsrd a 7 o 1 scmpraaslon (£} 3CITZR €K TUSsS MI10%
ratis. e 1”-3””31 nces LY ; S0 oAllioad SUan svadue™ Aae ~n2 lcewer
-3+ aterns. I of <ha piaton are rocier Joxea 4draln tncugh Lntare
provided with ccolling fics Cast tron pi H Z T N e tna
; ec g g . A 1+ ziscon exsarnal plipes LlnTo @O TCCZsl I3ume The
rings with butt S7yce gaps are tnatalled in && fTons 5, wniem ’ e lteaniy te
- S e in tke frons sump, whicz | ssached 2tresc:l
&7 1lez L3 asttac 2 s
five grooves in the plsaten skizrs, The ringzs C4 "r”-xih : ok in slaze g
ns s7liader extaust rccker 3¢x ln clace of

D COCLING SHRCUD COLLECTOR
ri-ah = A ;;_1;; ; Eoek

S5CLING SHROUD ASSEM

1y

ENGINE FAN

figte T
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i
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I. ENGINE ASFIRATCR CUTLET OuCT

2 ENGINE CCCUNG FLAP

3, ENGINE ASPIRATCR CLCT

4. ENGINE TUREC EREISURETRCL

5. ENGINE TUREC SHAUST FLIGHT HCQD
6. ENG. TUREC EXHAUST FLIGHT HCCD SHRCUD
7 ENGINE TUREG EXHAUST WASTEPIPE
8. ENG. TURBC EXHAUST FUGHT HOCD FAIRING

10. ENGINE FAN CIFFUSER ADAPTER

12. ENGINE CAREURETOR AR INTAKE ELBOW
13. ENGINE ELECTRICAL DISCONNECT BOX

9. ENG. EXHAUST TAILPIPS & COCLING SHROUD ASSEM.

|1. EXHAUST HEAT EXCHANGER (ANTI-ICER) WASTEGATE DUCT |!

et T, e T ——
ToeLT L Fa

|4 ENGINE PRCPELLER SHAFT
> i T =

{ ~
A\

Trzure 7. Englne Zay - Jusboard 1 Iw
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rocker 9J0x cover, ls scavenged by the Jor-

ird champer of the magneto drive case oil
puip. A rerovable basin in %he rocker BOX
end of the Iroac sump provides a pool of otl
for improved C4 exhaust valve gulde lubrica-
tion. The =ea> sump L3 attached 3o iRle lead-
tng edge and mala deflectors netseen A4 and
AS cyliaders aand Ls scavenged 3y ke center
chamber of the rear oll pump.

(g) CYLINDER DEFLZCTORS.- The presaure
type deflectors are 30 arranged that each of
the seven cylinder banks ls cooled Dy a
separate unit. Each unlt has four outlets,
one for eaca cyl'nder of 1ts bank, and each
cylinder has twc tight Zittlag gide plates.
Top plates almost completely enclose the
cooling system.

(h) INTAKE MANIFOLDS.- Attached %o
each of the seven supercharger case outlef
ports ls a sectional intake manifold which
carries the fuel and alr mixture to a bank
of four cylinders. Each of the four glpe
gectlons of each manifold Ls coupled to lta
adjscant section by a steel 3leeve-3nielded
neoorene coupling which La secured in place
with two steel clamps. The thrse obotstom
manlfolds serve the No. 3, No. 4, and No. 3
cylinder banks and ars provided with aubo-
matte drala valves for dlscharglng any 2xcess
fuel o> oll whalch may accunmulacte wotlle the
engine La 1dle or belag started.

(1) PRIMING SYSTD.,- A primer line la
.amped to each of the top three ‘ntake mani-
.olds, which serve the cylinders in She No. 7,
No, 1, and No. 2 banks., The cone ends of the
primer line tublngs are connected to Jet tees

and albows screwed into the lntake manifald

bosses adjacent to the lnlet ports of the

eyliaders. The rear znd3 af the three priaoer
lnes are connected %y union alpples %o ine

dlstributor outlets., The supercharger collec=-

tor »tm l3 primed dirsctly from the dilssrib-

utor which 13 attached to the blower case.

The dlstributor inlet pors Lls connected to

the primer line from the electric primer on

the carburetor.

(j) REAR (MAIN) OIL PUMP.- The rear
oll pump, having & single chamber pressure
section and two-chamber scavenge section, 13
mounted on the lowsr left slde of the
accessory drive case. A pressurs rellef
val7e (sse flgure 18) and an oil scTeen by-
pass valve are screwed into the pump body.
The pump has square mounting pads for the
oll fnlet and outlet comnections, a pad above
the outlet for the comnectlon of the oll line
fron the blower case, and a fliting for the
connection of the oll line from the rear
rocker sump. The two oll pup drive gears
outalde the pump body, which are driven by
the spur gear at the outer end of t-Ze Irear
oll pump {ntermedlate drive gear, are splined
onto the pressure section and scavenge 3ec-
tion drive shafts., The gears lategral =il
these shafts mesh with the corresponding
pressure and !dler gears. These icdler gears
are mounted on the bronze 1dler shafts, eack
of wplch ts ploned %o 1ts sectlon of the
pump body. The larger scavenge gears icavenge
the main sump and are housed withlin the
scavenge section body which separates the
scavenge sectlon of the pump lato two chambers.,
The smaller of the two chambers, located be-
tween the scavenge body and the pump body,
houses the smaller scavenge gears wnlch scav-

Figurs 1l0.

10

Engine Asssmbly Hoist Mechanism



Zactiin T
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snge o2 TedT ToCLeT 3drne af the amaller gersen azs2z3ly scnabzta 3T tac tcaczanérls,
scavenge Ieer3 L2 127 s=e cuier and of eylind-ical oll 3creens ¥zt ar2 fagtalled
tng acivenze decticn jza’%. The loner tn She cercsr shmamser 3 a2 Iump. TRiz
ard 2 su=r 3 are supporsed 37 chamzers L3 =cntlausul vil. 3 tavisr Lo ihe
sha a s 2z8 jusgzceTs. {See flgura squmz z=ounting sad tags §o_InoTo2 SUL renumm
15.5 cnsck valwe L2 2CTeWel. 2 ;.1 scTaeens iTe
rogatined alinin tle 3ung i ccver and ..
() MAZY SUMF ASSTMIIT,- The mala sump, drata plug assemly.
aptch co.lacsa drala 2iL ITox 5he rear crani-
caze, the alower 2aje, and ine accegsory drive (1) SUPTACHAAGZZ TUEL D3all TALVZ.-
case gecsions, L3 =cunted cn 2 pad at the The sugercharser Juel A=’ 7alve L3 con-
posscm of the accessoTy 3nt e cage and acuses «alned w»isniz, bus L3 2uncsisnally tadepen-
ar ..l 3tra‘lner, an 0oLl screen agsexcly, and dent o7, tne zala su=s Tals valve dralna
- I

» - -
fuel dsatn valve. Tha otl excess Suel wnlich ma7 accuzu.ats tn %hs in-

tne 3juperchargerT

JINGINE CARBUREITCR PRIMER 8.ROCKE= 30X COV=R
INGINE MCUNT RING 9.ENGINE FUEL FLZWMETZR TRAMSM TTER
INGINS FAN 3CCTP SUCT 10.ENGINE THROTTLZ CCMNTRCL PUSH RSO
CINGINE LIFT STABILIZER II.ENGINE FUEL PRESSURZ VENT LIN
INGINE HCIST CABLZIS 12.ENGINE MANIFOLD PREISURE LINE
ENGINE MAGNETC HARNESS 13.ENGINE OIL PRESSURE LINE

ZMGINE EXHAUST AND CLOCLING SHROUD ASSEMBLY I14.ENGINE FUEL PRIISURE  LINE

1S.SNGINT Fitl SFPSLD

m

N OB -
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take duct.ancd il
elng started.
after the angine

()} FUEL T==D TAlVE.- P

Tue

{nto the fuel feec valve lousing shircuzn a
passage la She accesgory drive case wnich
connects ait: <he exsernal fuel feed pipe from
the carburastor. Thile %he Zressure f She
fuel exerted outwa~ily azalnzt the valve
diaphragm 's less shan the Icrce exarsed by
the valve spring awardly agalnst the .

dlaphragm, the valve remalng seated agalnst
the dlscharge and 5f the valve noualnﬁ,
thereby shuttlng o7 the fuel “low, "hen the
fuel preasure exc2ed3 the lorce of %he spring,
the dlaphragm li7ts the valve off 1ts seat

and fuel flows tc the Suel slinge

£

{n) STARTSR, (See 2tgure 20.) The

JHE10130 starser L3 of tne 2ir2ct cranking
type for operatlion from alsarnailng surrent.
Jaw meshlag 13 accomplizned auzomatlcally by
means of flywelzhts whilch cauze ke jaw to
move Lnto angaglag poslsicn sn=n T2e rofor
reaches 8 prao-determined ::22d.

(o) ENGINE FUEL FUNZ. .3se Tigure 21.)
The englne driven fuel pumgs are of the Totary,
four vane, positive diaplacement type and will
operate equally well for elther direction of
rotation. Bach pump consist3 sssentlally of
a cast aluminum alloy housing containing a
snrunk-in slseve with an sccens=ic bore ln
which a rotor with four vanes ta driven by

means of a drive shaft couplad to the englne
drive gear. A "floating" ceanter pln keeps

the outer edges of the blade Ln contact with
the bors of the sleeve, A%t hligher operating
speeds, wren centrifugal force l3 suffliclent,

- Firure 16, Engine Assembly In Place - Inboard







(p) FUEL FICWMEITER TRANZUITTER. {See
figure 11, item 9.)- The fuel flowmetar Srans-
mitter L3 composed of an autosym unlt magneti-
cally coupled to a fuel-measurizg mechanlam.
It measures the rate at akich fuel flows %o
the carpu-stor and elecsrically Srunszilis the
measure of tShat rate of {low %o a renote in=-
dicator equipped with a dlsal araduated in
pounds per mour., A rellaf val7e provides an
{nternal by-pass for the fuel.

NOTE=
™1{s instrment meaaures Lke
rat2 at wntch fuel L3 Jelzg <on-
sumed and not the amcunt of Zfuel,

In carburesors whick navs a vent
or ™ leed-nack’ that resurns some
£ the fuel %o She %Sank, acsusal

fuel consuspilon L3 Lndlicated
only when %hs ven: L3 clcsed,
(q) TACHOETER GENERATCR {TNCGIVE) .-
The %hree phage alternating cuTreni zenera-
tor Sransmits power to a syacihronous molior,
which L3 a pazt of the tndlcator. Refer %o
4 21 1 ™ 1 3 N tTooCA
Figurs 18, OLl Pressure Reller Valve Section IV, parazraph 23. The freguency of
\ . " ¢ this powser 1is groporiional tc ihe anzine sgead.
the blade retains contact through this force. The generator i3 zcunted on the anzine acces-

A seal 1s incorporated in the pump to mini- sory drive case gsectlon.
mize leakage around the rotor shaf%. The
relie? valve i{s of ths poppet type and is con-
trolled ©ty a spring whose senslon can oL:]

varied by means of an exsernal ad justing screw
to provide any desired fuel pressurs within

the range of adjustment, This diaghragz L3
nade of rubber impregnated and coated wilh

8 synthetic rubber materiel which la suitable
for use with all typesof fuel., A by-pass valve
to allow fuel flow through the pump wnen the
pump !s inoperative is also provided.

IL SCREEN COVE
AND DRAIN PLUG

. Figure 19, Main Sump Flgure 20. Starter = Front View

18



(r) CARBURETJR
paragraph 9.

(s)
(magnetos, ignition h

electrical wiring provisions), although con-
of the engine assembly, 1s

stisuting a part
discussed separately
graph 8. However,
procedures, when nece

(2) ENGIXE ASSEMB

IGNITION EQUIPMENT.-

the removal and assembly

.= Refer to Sectlon IV,

(t)
This equipment as
arness, spark plugs,

in Section IV, para-<

{u)

ssary, are included in

LY TROUBLE SHOOTING.

this paragraphe.
This sequipment,
parts of the engine assembly,

{n Section IV, paragraph is.
of the removal and ascembly procedures are

contained in this parazraph.

ENGINE EXHAUST EQUIFKENT.- Refer
to paragreph 14 a.

Section IV
paragraph 7

(

although included
i3 discussed
qowever, most

TROUBLE

PROBABLE CAUSE

REMEDY

‘Engine falls to start
does not contlnue to
after starting.

or Incorrsct starting procedure.
run

No fuel in tank.

Underpriming.

Overpriming.

Insufficient fusl flow.

Insufficient cranking speed.

Induction vitrator inopere-=
tive.

Lead from a magneto ground
connection to switch grounded.

Check starting instructions
in XB=-35 Pilot's Handbook.

F111 tank with proper grade |
of fuel. Check fwel gags.

Increase length of priming
time. Clesan clogged
priming lines and repail
leaks in priming system.

with ignition off, open
throtcls fully and rotate ;
prope llsr shaft several :
times in normal direction !
of rotetion. ‘

Decrease length of priming
time.

Check booster pumD. Repalr
or replace defective pump.

Check fuel screens and lines.
Clean clouxgec screens and '
lines. !

Check batteriss and starter.

Cha ck induction vibrator

operatlion. Install a new
tnduction vibrator, if neces-
sarye.

Check wiring between ground
manifold and switch.

Rough :uhning.

Improper valve clearances.

Sticking valves.

Propeller retaining nut
loose.

Propeller not tracking
evenly.
Propsller out of balance.

«

Engine mounting brackets
loose or broksn.

Adjust velves as directed
in paragrarh 7.

Lubricete valve stems. If
necessary, replsce cylinder.

Tighten loose nut.

Install & propeller which
tracks evenly.

Install a propellar which is
in balance.

Check all tolts and ¢ap
screws to see that they &
tightened to cerrect torquw.
Replace broken bracket
assemblies. See Section Iv,
paragraph 7 b (6)«
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v TROUBLE

PROBABLE CAUSE

HEXEDY

Jugh running.

Loose sir ducts.

Thoroughly examins all air
duct connections snd supporis.
Tighten where necssaery.

Engins does not idle, or
idles improperly.

Cold angine.

Warm up sngine thoroughly
before permitting it to
idls.

0il foaming from breathers
or oill tank vent,

Water or impurities in oil.

011 splashing into tank
fram incorrectly installed
oil return line.

011 tank rilled too full.

Drain engine end tank. Re-
£111 with new oil (Speci-
fication No. AN-VV=0-446,
Grade 1100 or 1120).

Install oil return line
correctly.

Drain a sufficient amount
of oil from tank.

Low power

High power output in auto
lean causing detonation.

Faulty cperation or im-
proper setting of prope ller
governor.

Incorrect propeller blade
pitch setting.

Wrong grade of fuel,

Restrictions ir the in-
duction system.

Operate sngine according
to instructions in Pllot's
Hardbook.

Replace governor, 1f neces-
38ry.

Install a propellar imcwn
to ve adjusted correctly.

Use fuel confarming to
Specification Yo. AN-F=-28,
Grade 100/130.

Check air scoop for obstruc=
tions. Claan air screen.

Low oll pressurs.

Defective oll pressure
gage.

Congealed oil 1n pressure
gage line.

Incorrect grade or lnsuffi-
cient quantity of oil.

Obatructions or leaks in the
0il lines.

Repair or replace gage.

Disconnect line and clean
out congaaled oil.

01l should conform to
Specificatlon No. AN=-VV=-0-446,
Grade 1100 or 1120. Check
oil supply.

Check for and remove any
obstructions, Repalr ary
laaks.

High oil pressure,

Defactive oll pressure gage.

Repalir or replece gage.

Low olil temperature.

01l temperature gage not
functioning properly.

Repalr or replace gage.

High oil temperature.

Diluted or contaminated oil.

Drain engims, lines, cooler,
and tank. Fill with new
oll (Spescification No.
AN-VV-0-446, Grade 1100 or
1120).

Engine does not acceler-
ate properly.

20

Wrong grade of fwsl.

NOTE

The following troublas must
be checked with the engine
removed.

Use fuel conforming to
Spscification No. AN-F-28,
Grads 100/130.

A
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TROUBLE

PROBABLE CAUSE

REKEDY

Engine falls to start
or doss not cantinue %o
run after starting.

Internal trouble with mag-~
netos.

Spark plugs wet, fouled, in-
correct gaps, or eraclesd
ceramic insulation.

Spark plug lesd connectors
oily, dirty, cr crackad.

Burned spark plug leads.

Primer inopersative.

Air in carburetor fuel regu~
lator.

Alr leaks or restrictions
in induction system.

Restrictions in the exhaust
manifold system.

Sticking valves.

Improper valve clearsances.

Moisture or oll on distcrib-
utorse.

Turn the engine ovel by
starter and check spsrk jump.
A strong spark should jump
when a wire from high ten-
sion terminsl is held 1/4 to
3/8 inch fram a grounded
surface. Replace magneto

1f there 1s no spark or ir
spark is week.

Install new or reconditioned
plugs.

Clsan dirty connectors witk
acetone or carbon tetra-
chloride. Replace damaged
connectors.

Make continuity and high
voltage tests on harness.
Replace harness Lf necessary.

Disconnect primer line from
primer distributor and
operate prixrer. If fuel
does not flow frcm primer
line, repalilr or raplsace
primer.

Check vapor elimipator float
mechanism. Remove vent plug,
place mixture control in
auto rich, and operate boo
pump until fuel spurts from -
vent.

Remove air scoop from car<
puretor air intake duct.
Check air screen for foreizn
maSter. Make sure chat air
scoop 1s clean. Check
security of carburetor vn
engine and see that all in-
taks manifold nuts sreé tight.
Examine intake manifolds %o

jee that no primer lines are
loose or disconnected.

Remove any obstructions in
the system.

Lubricate sticking valves.
Replace cylinder, if neces~
sary.

Ad just valve clearances.
Refer to psragraph
7 b. (5) (8).

Clean distributor fingers
and blocks with scetone,
using a clean cloth. Wipe
clsan with a dry cloth.

Rough running.

Loose or defective spark
plugs.

Tighten loose plugs %o 8
sorqus of 300 to 360 inch
pounds. Replace derectiv(\'
plugs.

].

|
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r TROUSLE PROBABLE CAUSE R=NEDY
L - S

,{ough running.

Improper operation of
magnetos.

Defactive ignition wire.

Mixture toc richs
Fuel pressure ‘too high.
Fuel feed valve housing
rubber sesl rings leak-
ing.
Prirer valve laaking.

Carburetor control link-
age not adjusted correct-

ly.

Mixture too lean:

Fuel pressure too low.

Air leaks in induction
system.

Vapor lock or air 1n car-
buretor.

Fuel pressure loss or fluctuation.

Check breaksr points and
megneto timing. Refer to
Section IV, parsagraph

8 ¢c (6). Remove all dirt
and moisture from distrib-
‘utor blocks and housings.

Make continuity and high
voltage tests on harnesses,
Replace a defective igni-
tion harness.

Adjust fusl pump.

Remove fuel feed valve
housing and install new
seal rings.

Repair or replaca valve,

Adjust linkage so that
movement of cockpit control
results in corresponding
movemsnt of throttle

and mixture control levers
on carburetor,

Check for clogzed fusl limes
or strainer. Ckack opera-
tion of boostsr and engline
fusl pumps, and make adjust-
me nts if necessary.

Chack all Joints; connectlions,
clamps, and nuts in the
induction system for tightness.

Remove vent plug, place mix-=
turs control in suto rich,
and operate booster pump
until fuel spurts from vent.
Reinstsall plug.

Check fuel pump amd ccnnec=
tions. Replace pump 1f
necessary.

Engine misfiring.

Defective spark plugs, igni-
tion harnesses, or magzne tos.

Excessively lean or rich mix-
tures.

Improper valve clesarances,

Sticking valves,

Broken valve springs.

Air leaks in the induction
system, '

C'.ack magneto cperation and
spark pluga. Make continulty
and high voltage tests on

the igrition harnesses. Re-
place defective plugs,
hernesses, and magnetos.

Check mixture control setting
and control linkage to the
carburetar.

Check valve clesrances and
valve operation. Refer to
psragraph 7 b. (5) (g).

Lubricate valve stems; replacs,
¢ylinder if necessary.

Replace springs.

Check intake pipes for
cracks or leaks at the
packing nuts. Check carbu-
retor gaslmt for leaks.
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™

TROUBLE

PROBABLE CAUSE

REMEDY

Engine misfiring.

Fuel feed valve not operating
properly.

Internal trouble with carbu~
retor.

Carburetor control linkage
incorrectly adjusted.

Magne tos incorrectly timed
to engine,

Remove fuel fead valve uaem-'-
bly and check for broken
diaphragm. Maks sure that
vent from fuel feed valve to
carburetor 1s not blocked.

Install a mw carburatcr.
Return cerburstor for over-
haul.

Adjust linkage so that move-
ment of cockplt camntrols
results in corresponding
correct movement of laver
arms on carbwretor.

Time magnetos to erngine.
Refer to Section IV, para<
graph 8 ¢ (7)e

Engine does not 1id le,
or idles improperly.

Incorrect carburetor idle
ad jus tment.

Carbwurator not functioning
properly.

Defactive spark plugs or
ignition wires.

Adjust carburetor idle mix-
ture and sped.

Re place cerburstor with one
known %to be opersting
corrs¢tly.

Locate defective plugs oy
magne 5o check snd replace
with reccnditioned plugs

or new plugs. Make con~
tiruity and high voltage
tests on ignition hermesses

Engine exhaust smoking.

Mixture too rich:
High fwl pressure .
Fwl feed valve leﬁking.

Pr imer valve lsaking.

Carburetor control link-
age not adjusted properly.

Adjust fuel pump.

Remove fuel feed valve
housing and install new
seal ring.

Repair or replace valve.

Adjust linkage so that move-
ment of cockpit control
results in corresponding
correct movement of throttle
and mixturs control lsvers
on carburetor.

0il foaming from breather
ar oll tank vents.

BExcessive oil dilution.

Check o1l dilution valve.

Low power.

Faulty ignition.

Carburetor not functioning
proerly.

Improper valve clearances.

Carbure tor air heater shut-
off valve not functioning
proper ly.

Sticking valves.

Check ignition system as
described in Section IV,
paragraph 8 ¢ (5),(9) and
(10).

Check and readjust control
linkages. Replace carbu-
retor, 1f necessary.

Check valve clearances and
valve operation.

Repair or repl'ace valve.

Lubricate sticking valves;
replacs cylinder if necessary.|
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TROtELE

PROBABLE CAUSE

REMEDY

Low power,

Broksn valve springs.
Loose spark plugs.

Replace springse.

Tighten loose plugs to a
torques of 300 to 360 inch
pounds.

Low oil pressure.

Defective oil dilution
valve,

Maln oil screen clogged.

01l pressure relisf valve’
not functioning properly.

Repair or i-eplaca valve.

Remove and clean main oil
acreen. If metal particles
are found in the screen it
may indicate serious engine
troubls.

Remove, clean, and inspect

relief valve, When a relief

valve has once been set
correctly for the engine,
do not readjust to remsdy
variations in oil pressure.

Figh oil pressure,

Lovw oll inlgt tamperature,

Check oil cooler shutter
control operation.

Low oll Semperature,

01l cooler shutter control
not operating corractly.

Replace control unit.

Eizh oll temperature.

Obstructions of airflow
through olil coolar.

0il cooler pipes clogged.

011 cooler shutter control
not operating properly.

Automatic oil temperature
control unit not operating
correctly.

Improper oil scavenging.

Remove obstruction or re-
place cooler.

Clean or replace cooler.
Repalr or replacs control.

Repair or replace cmtrol
unit.

Check oi{l scavenge lines
for lsaks and obstructions.

ingine does not accelerate
sroperly.

Leaking fuel dischargs
nozzle.

Acce lerating pump not oper-

ating properly.

Fuel leaking in chamber of
carburetor fusl regulator

unit,

Carburetor economizer not

operating correctly.

Improper valve clearances,

Sticking valves.

Check operation of dis-
charge nozzle, Repalr or
replace nozzle,

Replace pumpe.

Replace carburetor.

Replacs carburetor with one
known to be operating
gorrectly.

Check valve clearances and
valve opsration. Refer to
paragreph 7 b. (5) (8).

Lubricate valve stema; re-

place cylinder, if mecessary.
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Engine Fuel Pump

(3) ENGINE REMOVaL. {See figures §

thru 17 inclusive.)”
NOT

1

An engine assembly welghs approxi-
mately 3800 pounds.

(a) Make certaln that all englne con-
trols are in the OFF posittion.

(b) Remove the engine bay access door
(tnboard), or door secticns (outboard) as
tnstructed in Section IV, paragraph l. Dis-
connect hose to breather fitting on door or
door sectlon., Detach {ntake manifold draln
fltting on door sectlon by means of Dzus
fasteners. Also detach cable from anti-icer
wastegate motor on forward sectlon of out-
board door.

WARHING

The outboard engine door sectlons
must not be removed while bombs
are installed on center rib 338.
These door sec:lons support the
lower wing chord laterally, and

if removed while hombs are in-
stalled, excesslve bending stress-
eg would be applied to the lower
chord.

(c) Remove panels on wlng, over englne,
which permit passsage of cables.,

(d) Place engine hotst assembly on wing,
over engine, and secure as instructed by the
decalcomania.

(e) Connect the englne holst assembly
to an auxlliary source of power.

(f) Observe the following procedure in
lower'ag and securing holaht cabl:g 6o englne:

Section IV
Paragraph 7

1. Place two men, with swltch box.
which control two cablss each, in position
next to holst.,

2, Connec: interghone system hYetween
ground crew and z:en on wing.

3. Lower forzard cables to englne
spreader bar assexbly and attack. Lower acfs
cables to whipple-tree type stablilizer and
attach. Secure stabilizer cables to englne
collar mount lugs.

(g) Disconnect propeller shaft from
engine as follows:

1. Remove screws frcm inurled packing
nut on the adapter which fits between ensire
and propeller shaft. Unscrew packing nut and
slide toward engline.

2, Remova cotter keys from serrated
coupling retainer nut. Unscrew retalner nut
and move to the rear. Thls will allow face
plates %o disengage.

(n) Disconnect aspirator duct (outboax:
only) by removing claz=p. Disconnect collector
ring (inooard only) from duct leadling into
wing by removing external and internal clacps.

(1) Dtisconnect electrical plugs
(tgnition, starter, pull box) from najacent
junction box. -

(j) Disconnect oll-in and otl-out \‘_
lines by means of quick disconnect. (See
figure 22.) '

(k) Disconnect fuel line by means of
quicik disconnect.

(1) Remove segment of fan adapter ad-
Jacent to tall plpe ball jolnt by removing
screws (Outboard only), Discoanect tall
pipe at ball joint by removing internal and
external clamps. Disconnect tall plpe from
engine at collector ring by removing internal
and external clamps. Remove tall pipe from
englne by removing bolts from tall pipe
support brackets.

(m) Detach ground cooling duct by
means of Dzus fasteners., Disconnect plug to
motor.

(n) Disconnect throttle and mixture
tnkage at englne by means of quick dis-
connects., In the inboard engine an arm
arrangement extends through elther side of
the cooling alr diffuser shroud, while in the
outboard engine carburstor control arms ex-
tend through the top.

(o) Disconnect oll vapor vent line by
removing hose connectlion.

(p) Disconnect carburetor vapor vent
line by removing hose connectlon. ‘

(q) loosen two captive bolts attaching
carburetor lntalke elbow to carburetor.

(r) Dlsaconnect inatrumentatlon as
follows:




Secticn IV
Peragraph 7
1. Detach hcs3e cc _ uel . Zemove gtane z=cunt polts ard

3 1
swa7 Srace af rear of eng'ne 3ay. Shove
ustwarl

pre3zure, oll pressure, a
ltneas, Alsc detach hose rear 2n;lne mount outwarz to clear upper
presaure vent. collector Ting.

2, Datach firs ieszaccicon =2gulrment 8. Lower englne %0 sngilne stand.
arcund engine mount »inz oy Ilscconzmestling Forrard =nd of engline must te lowered slight-
wiriag from terminal strig. ly i~ advance of aft end.

3. Disconnect Cl cy.inder tnermo- (4) ENGINE DISASS=UBLY AND INSPECTION.
couple from junction box.

NOT=

~ 31 angine Zngine dlsaassembly, further then
1s deflned by the limlts of TOP

4, Unscrew plug connecso
fan tacihiczeser.

oo I,

. OIL DILUTION SCLENOID VALVE
OiL DILUTICN LINE

ENGINE BREATHER LINE

OIL SCAVENGEZ LI!NE

TEYTIS

ENGINE MOUNT RING . s
6. FUEL LINE e e e
7. "OIL IN" LINE g .

8. "OIL OUT" LINE

- -

‘.n

eate 1 s sl “

\"4

[+
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INNER COWL REAR DEFLECTOR

INNER COWL MAIN OEFLECTOR FOR
FRONT RCCKER SUMP

OVERHAUL, Ls nct to be performed
by fleld personnsl. Other repalrs
or replacements a 2Xxcess of this
definitlon must ve accomplished
at an Alr Techn!cal Service Com-
mand Depot.

(a) Remove all grease ard forelgn matter
from the external surfaczs of the engine by
spraying with kerosens or wn'te furnace oll.
Mele certaln thHat theres L3 positlive ventllatlon
to the outside and that the cleaning fluld 1s
not allowed to contact the spark lead assembllies
or magnetos.

(b) Remove the exhaust headers and
collector ring cooling snrcuda as described in
Section IV, paragraph 14 a.

(¢) Remove the engine fan cooling shroud
and diffuser adapter, i necessar{, a3 de-
scrived in Section IV, parazragh l3.

NOT=

Directions for the removal of

safety wire, cotter plns, rivets,
nuts, palnuts, wasners, table

lock washers, and zaikets are not
glven in the folicwing sub-para-
graphs, lnasmuch aa it {3 assumed
that these ltems w~..1 be removed

Inner Cowl Main and Rear Deflectcrs

when necessary. Also lnspectlion
tnstructions, wkere damage 1s easlly
ascertainable, Ls not gilven. Place
each part in a parts rack or a
sultable contalner to prevent posal-~
ble damage. Tag parts which must be
asgembled in sequence,

(d) OIL DRAIN PLUGS AND SCREENS REMOVAL.-

_ provide sultable receptacles for collecting

the drain oll., Unscrew the oll drain plugs
from the maln sump, the rocker box sumpa, &
the pressure oll screen ¢hamber in the acces-
gory drive housing. Remove the pressure oil
screen chamber cover, and wlthdraw the oll
screen assembly from the chamber. Remove

the oll return check valve from the chamber,
using the oll return check valve wrench, Re-
move the maln sump support belt and screen
from the lower left side of the sump. Examine
the oll screens and sump drain plugs for the
preseace of metal chips or forelgn matter
whtch would indicate a fallure or some other
unsatisfactory condltion in the engine.

(e) MAIN SUMP REMOVAL.- Remove themJ‘
matn oll screen chamber draln plug, the s
drala plug and stralner, the accessory driv
section drain plug, end allow the oil to
dratn. If it Ls desired to remove the super-
charger fuel draln valve, do 30 before remov-
tnz the sump from the englire. Disconnect the
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1p scavenge plpes at thelr sump ends. Re-

‘s the main oll screen chamber cover and
withdraw the main oll screen assembly.
Unscrew the 10 cap screws which secure the
sump to the accessory drive case and remove
the sumpe.

(£) FEED VALVE REMOVAL.- 1In order to
remove the fusl feed valve from the accesscry
dr've case, it is necessary to remove the car-
buretor and place a wooden protective cover over
the carburetor mount ing pad. Refer %o 3ec-~
tion IV, peragraph 9. Remove the screws in the
fer ' valve cuter cover and lift off the cover.
Rer 78 the screwa from the inner cover, in-
sta.l PWA-4168 Puller, and withdraw the feed
valve assembly from the case. Remove the
screws located in back of the laner cover and
11t off the cover and apring; then withdraw
the valve assembly from the valve houslng.
Inspect the valve diaphragm and ascertaln
whether or not the valve {s seating properly.

(g) SUPERCHARGER (BLOWER) FUEL DRAIN
VALVE REMOVAL,.- Unscrew the supercharger fuel
draln valve from the sumpe.

(n) ENGINE FUEL PUMP REMOVAL.- Dis-
connect fuel lines, Remove bolts which
attach pump to englne accessory sectione.

1. INSPECTION,- In case of dlffli-
culty w#ith the rellef valve, remove the valve
cover and valve and inspect for forelgn
matter which may have lodged between the valve
~-~d valve seat, Wash out the housing with

1-leaded gasoline before replacling the parts.

2. MAINTENANCZ REPAIR.

a. The vent hole in the restricted
ritting on the alr balance side of the fuel
pump diaphragm must be kept open w0 lnsure
proper functlonlng of the valve adjustment.
Should the vent hole become blocked, the
result would be a fluctuation of dlscharge
pressure and a general lncrease of pressure
with altitude. Clean the vent hole as
needed, but do not apply an alr blast to the
vent hole because the excesslve pressure
might damage the diaphragm. Do not enlarge
the vent hole in the restricted fitting.

b. A worn or sheared drive coupling
can be replaced by removing the lock plate and
“he assembly seal retainer. PRefare replacing
1e retainer, put enough oil on the seal sur-
-aces to provide a film of lubricant, but do
not oil excessively. Tighten the retainer
carefully and secure it with the lock plate.

¢. As it i3 often necessary to
reriove the cover from the valve boedy of the
fuel pump in order to reposition the cover, or
to install a new dlaphragm, the following pro-
cedure ls recommended:

l. DISASSEMBLY,- Remove the lock
nut, then remove the adjustlng screw by turn-
‘-\f the adjustment nut counterclockwlse, Thls

1 also allow the removal of the valve spring.
nemove the cover screws and washers and care-
fully 1lift off the cover so as not to injure
the diaphragm. If the cover tends to stick,
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replace the lock nut "finger tight" and then
tap the asssembly lightly with a wooden block
or mallet to loosen the cover.

2. ASSEMBLY.
a, Install the cover and replace
the cover acrews "finger tight", then install
the spring and adjusting screw. Turn the ad-
justing screw about half way down with the
ad justing nut. This will centralize the relief
vaive seat, Tighten the screws and secure them
with safety wire,

CAUTION

Do not screw the pressure adjustlng
screw tight before the final tighten-
ing of the cover screws, as this may
prevent the cover from seating
equallye.

. b. The dlaprhragr may have a
tendency to stTek to the cover and rellef valve
bedy. Care must be taken when breaking the
cover loose from the body so as not to lnjure
the dlaghragm. Do not remove the dlachragm
from the valve body except for replacement.

If, after repalr or replacement of parts, the

+ fuel pump operates tmproperly, 1t should be

replaced,

3, ADJUSTMENT AND TESTS (AFTER
INSTALIATTON) .

a. ADJUSTMENT.- To alter the adjust-
ment, loosen the lock nut and turn the ad just-
ing nut clockwise to lncrease pressure or
counterclockwise to decrease pressure. Tighten
the lock nut and secure with safety wire.

b, TEST.- With the englne operating
at 2400 rmm, check to make sure that the normal
fuel pressure of 16 to 18 psl is maintained
without assistance from booster pumps.

(1) ENGINE FUEL FLOWMETER TRANSMITTER
REMOVAL.- Disconnect adjoining lines which lead
to fuel pump and carburetor. Disconnect elec-
trical cable, Remove bolts which secure trans-
mitter to bracket,

(J) STARTER REMOVAL,

1. Disconnect electrical connectlion
from termlnal post. '

2. Remove six mounting bolts which'
secure starter to englne accessory section.

3, Examine the unit for external evi-
dence of damage,

4., Remove the armature. Brush the
fleld pleces and the armature lightly with
crocus cloth to remove accumulation of gum or
rust.

(x) TACHOMETER (ENGINE) REMOVAL.- Dis-
connect electrical cable. Remove four bolts
whlgh secure tachameter to engine accessory
section.



(1) HEXOVAL AND INSPECTION OF SPARK
PLUC LEAD CONNECTORS AND SPARK PLUGS.- Unscrew
the spark plug lead elbow nuts with the
PNA-2315 Wrench, holding the elbow firmly s0
that demage to the wires or leads will not
occur. Withdraw the connector from each plug
and install a protector cap over each connec-
tor, Remove the spark plugs with the PWA-3254
Wrench. For additional fnformation refer to
Section IV, paragrsph 8.

) (m) FRONT AND REAR ROCKER BOX SUMP
CONKECTING AND SCAVENGE PIPES REMOVAL.- Dis-
connect and remove the rear (deflector
mounted) rocker box sump connectlions.

(n) FRONT (C4 EXHAUST MOUNTED) ROCKER
BOX SUMP REMOVAL.- Unfasten the front rocker
box sump from C4 cylinder exhaust rocker box,
and remove the sump and its basin.

(o) ROCKER BOX SUMP REMOVAL,- Remove
the screws and loosen the fasteners which
secure the sump %o the deflectors; then remove
the sump and the support bracket attached to
the rear.

(p) INNER COWL DEFLECTORS (FLgurs 23)
AND IGNITION CARLE ASSEX2LI=ES REMOVAL,- Remove
the nuts which secure the inner cowl leading
edge deflectors; then remove the deflectors
from the englne. Discornect the leads from
the scark plugs and remcve the screws which
secure the distributor covera to the magnetos;
then 1lift off the cable assemblles; belng
careful not to damage the magnetos or the dis-
tributor blocks. Install a protective wooden
cover over each dlstributor block. Unfasten
and pemove the inner cowl maln deflectors and
the inner cowl rear deflectors.

(q) PRIMER LINES AND CYLINDER HEAD
TFERMOCQUPLES REMOVAL.- Disconnect the primer
lines at the primer distridutor and at the
rear tees on the No. 1 and No. 2 intake manl-
folds., Unfasten the rear clamps which secure
the primer lines to the Lntake manifolds and
remove the rear lines frcm the englne. It
i{s not neceasary to dlsconnect and remove
all sectlons of the primer lines from the
manifolds. To remove a cylinder head thermo-
couple, push it tn apd tura it approximately
a half turn counterclockwise. Remove the
clamps and the thermocouple cables from the
intake manifolds.

(r) INTAKE MANIFOLDS REMOVAL.- Remove
the four nuts around each cylinder intake
port; then loosen the nut which holds the in-
take manifold to the blower case, using a
PN¥A-1786 %rench. Lift off the intake manli-
fold in one piece, If more than one manifold
13 removed, tag each one to facilitate in-
stallatlon on the proper bank. Disassemble
the individual manifolds into thelr component
parts by loosening the two retailning clamps
which secure each of the manlfold couplings
to its corresponding manifold sectlions.
Collapse the neoprene coupling in order to
remove it frecm the steel coupfed shield,

(s) CARBURETOR REMCVAL.- Refer to
Section IV, paragrath 9.

Section IV
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(t) ROCXER BOX COVER REMCVAL.- Remove
the nuts which secure the covers to the rocker
boxes; then remove the covers and all connect-
ing pipes, hose, and clamps, Check the
rocker box covers for flatness, using a ,002
feeler gage and a surface plate. If necessars
face off the covers on a lapping plate, using
a small amount of lapping compound.

(u) BULKHEAD DEFLECTORS REMOVAL.- loose
the spring fasteners which secure the bulkhesc
deflectors to the cylinder deflectors, and re-
move the fillister head screws which secure
the deflectors to the crankcase bolt washer.
Lift out the bulkhead deflectors.

(v) -STARTING COIL AND GROUND WIRE
KANIFOLD REMOVAL,- Remove the special filttings
which secure the coil and ground wire manifold
on the magnetos; then remove the brackets and
cap screws which secure the manifold to the
engine.

(w) CYLINDER AND INLET ROCXER B0X
DEFLSCTORS R=MOVAL.- Remove the nuts and bolte
which secure the cylinder and inlet rocker
box deflectora to the cylinders. Lift the
deflectors from the ¢ylinders. Hemove the
cylinder deflector retalning bard from the bas
of each cylinder.

(x) ROD COVER NUTS REMOVAL.- Loosen
the nut at the crankcase end of each push rod,
ualng PWA-3639 Wrench.

(y) CYLINDERS, PISTONS, AND PISTON
PINS REMOVAL.- In order to prevent scraper
rings in other locatlons from pulling out of
the cylinder skirts as the crankshaft is
turned, remove each master rod c¢ylinder last
{n 1ts row. The master rod cylindars are
D1, C4, B4, and A7, Each piston should be
at top dead center when 1ts cylinder i3 re-
moved. Remove the cylinder holddown nuts,
using PNA-3918 Wrench and PWA-341 Handle,
Carefully pull off the cylinder, taking care
that the plston pin and the push rods do not
drop out. BRemove the puan rods from the
push rod covers and 11ft off the cylinder
deflector retaining band, Place the ¢ylin-
der on a special rack to prevent damage to
the barrel, fins, and push rod covers.
Remove the plston pin, using PNA-4251-10 Puashe
{f necessary. Cover the cylinder opening witk
molsture-proof paper (Specificatlon No. AN-P-1
Place a PWA-2488 Holder over the link rod and
attach 1t to the hold down studs to prevent
the rod fram striking the crankcase.

(z) CYLINDER DISASSEMBLY AND INSPECTIOR

1., PUSE ROD COVERS.- Unsacrew the nut
at the rocker box end of the push rod covers
with PWA-3639 Wrench and remove the covers.

2. ROCKER SHAFTS AND ROCKERS.- Renove
each rocker shaft nut. Remove the ahaft and
rocker from the rocker housing, withdraw the
slesve from the bcre of the rocker and uns v
the adjusting screw and lock nut from the' -
valve end of each rocker.

. 3. VALVES, SPRINGS, AND WASHERS.
(See flgure 24).- Place the cylinder on a

(]
[}
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2 PUSH ROD COVER
3. ROCKER

4. WASHER BOTTOM
5 WASHER TOP

6. VALVE LOCKS

7. SPRING OUTSIDE
8. SPRING INSIOE
9. VALVE

NOTE- TWO EACH REQUIRED FOR ONE CYLINDER

1. PUSH RCOD
®

valve Mechanlsm, Rockers,
and Push Rods

3lock shaped to fit the contour of the inside
of the oylinder head. Compreas the valve
springs with PUA-3664 Compressor, remove the
valve locks, and withdraw the upper valve
-oring washer and valve springs, and the lower
valve and spring washer. Place a rubber band
around the valve stems to prévent the valves
from dropping when the cylinder is removed
from the stand. Remove the cylinder from the
“lock and place it in a horizontal positlion.
iemove the rubber band and withdraw the inlet
and exhaust valves,

Figurs 24.

4, PUSH RODS,- Examine the push rods
for stralghtness by rolling them on a plane
surface., (See figure 25.) Check the olil
holes to see that they are clear. Replace
loose or excesaively worn ball ends.

5, PISTONS,- Inspect the pistons
for cracked heads or skirts, broken or dia-
torted ring lands, scored or worn piston pin
holes, excessive carbon deposits, broken
rings, and rings in grooves because of exces-
sive carbon. Inspect the condition of the
fins on the underside of the platon.

6. CYLINDERS.- Examine the fina for
vacks and dents, and see that the fin braces
‘¢ securely anchored, Look for signs of

valve spring chafing and cracks inside the
rocker boxes. Inspect the spark plug inserts
to see that they are secure and in good condi-

30

Flgures 25. Checking Push Rod for Stalghtness

tlon. Check the barrel for scoring, out of
roundness, and other damage.

7. VALVE SEATS,- Exanine for signs
of pitting, burning, warping, or looseness.

8, VALVE SPRINGS.~ Check for cracks
or broken ends.

9, INLET VALVES.- Inspect the stem
and lock oove for excessive wear. Check the
valve head for exceasive pltting.

10. EXHAUST VALVES.- Inspect for
wear and pltting. Examine the valve stem
and lock groove for gelling, scoring, or
burrs. If the tip of the valve stem shows
signs of cupping, stone it flat to prevent
chipping around the end. Examine the valve
stem for excessive Saper. Slgns of swelllng,
stretching, and creases are cause for re-
placing the valve at once.

(5) ENGINE ASSEMBLY AND ADJUSTMENT.
(a) CYLINDER ASSEMBLY,

1., VALVES.- Insert the inlet and
exhaust valves in their guides. The cylinder
number of a valve will be found etched at the
end of the stem just above the lock groove.
Taking care that the valves do not drop into
the barrel, place the cylinder on a wooden
block shaped to fit the inside contour of the
cylinder head, Install the lower valve spring
washer, the inner and outer valve spriugs,
and the outer valve spring washer. Compress
the valve springs with PWA-3774 Compressor
and install the valve locks.

2. ROCKER SHAFTS AND ROCKERS.- In-
stall the adjusting screw and lock nut in
the threaded end of each rocker and slide a
steel sléeve into the bore of each rocker.,
Holding the rocker in position in the rocker
box, install the rocker shaft, Intake valve
rocker shafts are inserted from the exhaust
port side of the cylinder; exhaust valve
rocker shafts from the opposits side. In-
stall the rocker shaft nut and tighten it
to a torque of 500 to 600 inch pounds.



3. PUSH ROD COVERS.- Assemble the
nuts on the push rod covera and install the
ssbestos ring and the rubber packing in each
push rod cover nut. Loosely attach the
covers to the cylinder. Tke crankcase end
of each cover s slightly "pelled"., Attach
the long cover to the sexhaust rocker box.

(b) CYLINDER INSTALIATICN.
1., CYLINDERS, PISTONS, AND PISTON

PINS.

a. A position number is marked on
the front of the hold-down flange of each
oylinder, on the bottom of the skirt of each
piston, and on  one of the piston pin plugs.
Fit the rubber seal ring around the radius
under each cylinder hold-down -flange and
amooth Lt into place. Ccat the piston pin
with oll (see figurs 26); then install the
plston and pla 20 that the position numbers
are toward the front of the englne. Arrange
the rings so that the gaps ars staggered
sround the plston.

b. One of the ball ends of each
pusa rod is marked to indicate the proper
position of the rod, Place the push rods in
thelr covers with the numbered enda toward
the sylinder hold-down flange. Install the
eylinder deflectors retalning band over the
cylinder hold-down flange.

¢. If the master rod cylinder ls
to be lnstalled along with others 1ln the
same row,

tnstall the master rod cylinder first.

Bring the plston of the ecylinder to be installed

compress the outer platon

=ya

to top canter and

'™

¥ '
g

el "'

——

Fizurs 26. Installing Plston and Plston Pins
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(Sea figure 27.)
Carefully push the ¢yllinder on over the out

rings with P¥A-13 Clamp.

rings and the platon pin; then place the ¢lanmp
over the scraper ring (see flgure 28) and pusk
the cylinder into place on i1ts mounting pad,
f£itsing the push rod ball ends intc thelr
sockets in the valve tappets. Secure the
¢ylinder with hold-down nuts and tlighten the
nuts to a torque of 400 to 450 inch pounds
using PWA-3918 Wrench, PNA-2239 Wrench, and
PWA-2240 Adaptere.

hold-

d. 1Install a palnut over each
than

down nut. Tura %he palaut flager tlgat,
tighten 1t a quarter turn with PF%A-1SQ39
Wrench. Tlghten the push rod cover nuta
torque of 125 to 150 inch pounds, using
PNA-3639 Wrench. Safesty the lnner nuts to
the adjacent cylinder hold down studs, and
the outar nuts to thelir unions and then to
the rocker shafts and nuts.

2. CYLINDER AND INLET ROCKER 30X
DEFLECTORS INSTALIATION,- Install the deflec~
tors on the inlat rocker boxes and hold eack
gair {n place with a nut and bolt. (See

tgurs 29.) Do not tighten the bolt at this
time. Place the cylinder deflactor retalning
pand around the cylinder and tnstall the c7ylln-
der deflectors. (See flgure 30.) Securs each
palr of deflectoras with the retalnalng band ab
the hold-down flange of the cylinder. Securs
each palr of inlet rocker box deflectors and
cylinder deflectors with the long bolt, two
washers, and nut, inserting the bolt throur’
the drilled hole in the cylinder head. (S
figure 31.) Securse the cylinder deflectors™
to the studs on the sldes of the cylinder
with the nuts; then tighten each lnlet rocker
box deflector nut.

to a
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3. STARTING COIL AND GR
MANIFOLD INSTALLATION,- Place th
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2oil and ground wire man!fold
the front crankcase; then at<a
bracket, screws, nuts, and waane
the rear extenslon bDetween Ncs.
der banks.,
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4, BUZXHZAD DEFLECTCORS INETAILIATION,-
Install the bulkhead deflecticra ani zecurs
them to the speclal cranxcags bclt wazhars
and to the cylindsr deflectora. {(Zee flgure
32.)
S. INSTALLATION AND ADCJCTUZIT OF
INTAKE MANIFOID,- Place %he copger gaz.szet on
sach intaks port; then lnatall tZe lnnaks
=manifold in one plece ovar tti atuda. Securs
in place with washers and caatellated nuts,
sghtening the nutas down 2venly ard 3afla%7
them in palri. Secure the manirfsld %¢ dlowar
case, uslng PWA-1786 Wranch., (3ee ftigire 32.)

Tighten the hoae clazpa.

DN

"

6e INSTALIATICN AT ADJSUSTUEIT OF
PRIMER LINES AND CYLIMNDER H=ZaD THEEZRMCCOUPLES,-
(See figures 34, 35, and 3€.) Install the
clamps and thermocouple cables on each intalke
manifold, Insert each “herzccouple into lts
adapter in the cylinder head anc pusnh the
thermocouples nut down sc “hat 'lts aslct engages
the pin in the sadapter, Turn the nut clock-
wise to secure lt, Assezble the primer lines
and clamps to Nos. 7, 1 and 2 Llatake manifolds.

7. STUD REPLACTMENT ,- Replace studs
which are astrestched, looss, cr have dazmaged
threads, with the proper ova2ratize studs, If
an oversaize stud requires reglacexzent, install
the next overslze. Wnea the tareads of a
stud hole are damazasd or strippad, 1t L3
poadlble to drill and retap %“he hols for a
special steppred stud, providad there {3 sulfl-
clent material around the hole.

8, CYLIITE2 PAZ 3T7CS.- If one or -
more oylinder hold-down studg nave fallad “<
or if the cylinder nas 9azcme lcooae, replacs
all the studs in tna% parsis:lar pad,
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Figure 3l. Ins%alll

and Cyiinzcer Lle

(d) FRONT RCCXER 2CX 3UMP INSTALLATICH.:

Place the gasket, basln, an¢ zaskes on C4 cyll.
dar exhausf rocker Tox; then assemcls ithe suzg
%o the rocker box. frscall the rocksr box %o

magne to case oil pump pipe and secure 1% to skt:

(¢) REZAR ROCKER BOX SUMP INSTALLATION. - sump with the washers‘ard nuts; toen inats
Install the sump, securlng the sump support the remalning gonnecting pipe o tke sump.
bracket to the main deflector, and the front r
of the sump to its Llnner cowl leading edge
deflector, uslng cap 3acrews., Inatall tke L — -
pocker box draln connectlons and plpes.

A

Figurs 29. Inatalling Rocksr 3Box
flactor Bolt

Fizwe I0. Installing Cylinder Deflactor Figure 32, Installing aulgnaad Derlactor

(&]
(&
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Flzure 33. Tightaning Intake Plpe Nut

(¢) MAIN SUMP INSTALIATION,- Place a
gasket on the sump mounting pad and attach
the sump to the englne with the ten cap
screws, Safety wire the cap screws, Install
the maln oll screen assembly and atstach the
~over wlth the four cap screws. Install the

ug iIn the main oll screen chamber cover.
_asert the stralner in the case and secure
it with the plug. Install the accessory
drive sectlion draln plug. If the super-
sharger fuel drain valve has been removed,
replace Lt at this time, Connect all scav-
enge plpes to the sump and safety all screws
and plugs.

— i

FUEL AIR MIXTURE INTAKE
INTAKE PIPE - TYPICAL

*“’é THERMOCQUPLE

A
ROCKER BOX COVER- _
TYPICAL

L - ~ . -

Figure 34. Cylinder Head Thermocouplse

34

(¢, SUMP PLUGS INSTALIATION,- Inatall
the draln slug2 L2 the front and Iear ITscker
box sumps, and 1afaty the pluzs,

() VALTE CLZARANCE ADJUSTHENT.

1. Remove the magnefta Zlstrilulor
cover Srcm any ccnvenlent maznets and Lngtall
PWA-341+ Flxture wlth the 3lde zmarked FUSHER
VALVES factag upward. Unscrew She dlacridu-
tor finger ~stalnlag screw and lastall th
polnter supgort stud detall of e Iilxture.

2. Remove the rocker tox covers
where the valves are %0 be adiusted, and
remove one spari plug from each ¢ylinder,
replacing the plug with PWA-3252 Vent Plug.
Replace She rematnlng plug in D1 cylinder
with PNA-2837 Indlcator; then 3ring the
piston of thls cylinder to top dead centar
of L53 comprassion stroke Sy retailiag
englne crankshaft {n the normal directlon
of rotation.

3. FLlx “he polnter at the zeroc mark
on the Sixture pla%e; then rotate the englne
craniksnpaft la the normal direction of rota-
tion unt.il Sne polater aligns with the degrse
mark of the 2irst valve to ve get. The valve
locatisns are maTyed on the filxsure plate,
("N" tnéicasing an tnlet valve and "X" an
~xhauat valve.; I2 A8 eylinder has been re-
zoved, 2or exampls, and 1ts valves are to be

Flgurs 35. Installing Cylindsr
Head Thermocoupla



s

Section 1V
Paragrsph 7

LN3IWLYVIWOD "ONII'ON

X068 103NNOIJSIQ

1-0 "1AD-1'ON "ON3

3NINOOOWYIHL

€°ON AvE awod

X08 LO3INNO0ISI]

1-0 "YAD -2°ON "ON3

31dNOOOWYHIHL

H'Y TIVM 3T3IVN M3Y¥0

2. 9Md Q3ZI¥NSS3IYd

WY VM 3T130VN MAYD

.0, ONd Q3Z)14NSS3ud| 6

T VM 3T130VN M3ND| L9, 9Nd 03ZIWNSS3ud| 8
T VM 31139VN M34D | ,Q,9nTd Q3Z1WNSS3yd| L
NOILVLS SMIINIONI | 13NVd INIWNYLSNI'ONI| 9
73NVd LNIWNHLSNI 'ON3 SHOLVDIONI| §
9 'ON AvE Gwof X089 1D3INNOOSIQ| ¢

1-9 "TAD-S'ON 'ON3 I14NOJOWNHIAHL| €
'dW0D-b'ON 'ON3 X08 193NNOOSIa| 2

1-9 "IAD-ON 'ON3 314N0OOWHIHL] )

NOILVO01

NO1Ld1¥IS30

38

Engine Cylinder Head Temperature Diagram - Elactrical
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Fizure 36.
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justed, rotate the crankshaft until the
polnter aligns atth the 347 degree mark 1ln
order 50 ad‘ust A6 exhaust valve, After ad-
justing this valve, rotate the crackshaft ino
<.e normal direction to the 553 degree mark
and ad just A6 lntalkm valve.

4, The valve adjustment ls made by
{nserting the .030 tnch feelsr of PFWA-2803
Gage between the adjusting screw insert and
the valve stem. Use a box wrench and a
screw driver to set the adjusting screw so
that there ls a slight drag on the feeler
gage, then lock the adjusting screw ln thls
position By tightening the lock nut tc a
torque of 300 to 350 inch pounds. (See
figure 37.)

5. When the valves have been ad-
justed, replace the rocker hox covers and
tnelir gaskets. Jllghten the rocker box
cover nuts to a torque of 60 to 75 inch pounds.

(h) HOCZER 30X COVER INSTALLATION,-
AfSer the valve clearances have besn adjusted,
install the rocker box cover gaskets and
covers, (See flgure 38,) Tighten the rocker
box cover nuts to a torque of 80 to 75 inch-
pounds.

(¢) MAGNETO INSTALLATION,- Refer to
section IV, paragraph 8.

(1) INNER COWL DEFLECTORS AND IGNITICN
BLE ASSEXBLIZS INSTALIATION,- Install the
187 cowl rear deflec%ors ard main deflectors
placing the main deflector which incorporates
support bracket fasteners between Nos. 3 and
4 cyjlinder banks, The seven ignitlon cable

Figure 37. Setting Valve Clearance
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assemblies are identlcal and lanterchangeabls.
Place the assemblles ln poattion, and attach
each distributor cover with cap screws and
lock washers. Inatall the immer cowl leadlng
edge deflectors.

(k) SPARK PLUG CERAMIC COMNECTOR
INSTALLATION,~- Place the ceramlc connector
over the lead wire threaded extenslon, and
seat 1t properly agalnst the lnsulating
sleave., Screw the connector spring onto the
threads of the extension, thereby securing
the ceramlic connector to the lead.

(1) SPARK PLUGS AND SPARK PLUG LZAD
CONNECTORS INSTALIATION.- Apply a mlica base
Jubricant (Specification No. AN-VV-C-566) to
the first two or three thmads of the plugs;
then install the plugs, using PWA-3254 Wrench,
and tighten them to a torgque of 300 to 360
{nch pounds, Mske sure the inslde of the
spark plug barrel ls clean ard dry; then £411
it approximately half full with Dow Cornling
No. 4 compound, using PWA-2796 Injfector Gun,
A half turn of the plunger nandls 13 usually
sufficlent. Inspect the ceramic connector for
dirt, oll, cracks, or chips. Remove dirst or
oll with unleaded gaszoline, and do not touch
the ceramic after cleaning., Work the connec-
tor in and out of the apark plug barrel until
it assumes 1ts corraect pozltion and the com-
pound has worked well up around the connector.
Do not force the connector into the barral,
Remove any excess c¢cmpound which may have
apread to the threads on the spark plug barrel

Figure 38. Installing Rockar Box Covars

,



or the sperk plug lsad elvow nut. Tighten the
lead nut finger tizht; then tighten it an
sdditional half turn with PWA-331S5 Arench.

CAUTION

When tightening the spark plug
lead elbow nuts, care should be
taken to ksep the elbows from

turning. Turning or twisting

may cause damage to the elbows
as well as possible fallure of
the spark plug lead insulation.

(m) CARBURETOR INSTALLATION.- Refer to
Section IV, paragraph 9.

(n) ENGINE FUEL PUMP INSTALLATION,-
(See figure 21.)

1, Secure pump to englne accessory
saction by means of four bolts.

2., Conmect fuel lines.

(o) ENGINE FUEL FLOWMETER INSTALLATION,.

'}. Securs flowmeter transmitter to
bracket.

2., Connect two fuel llnes.

3. Connect elecsrical cable to base
of transmitter.

(p) FUEL FEED VALVE INSTALLATION,-
Install new rubber seals on the valve housinge.
Assemble the fuel feed valve lnto the valve
housing, place the apring {n position, and
secure the valve and houslng assembly to the
inner cover with the three ‘scTows. Insert
the entlre assembly into the accessory drive
case and position 1t by turning in two cover
gerews a few turns. Do pnot attempt to pull
the valve assembly into the accessory drive
case by tightening the acrews. Screw
PrA-3615 Puller onto the lnner cover and
push the fuel feed valve assembly into
place, Secure it by tightening and safety-
ing the screws. Install the ocuter cover
and secure it with the screws. Remove the
wooden protective cover and replace the car-
buretore.

(q) TACHOMETER GENERATOR (ENGINE)
INSTALLATION,- Align the key on the genera-
tor shaft with the engine keyway. Secure to
englne accessory section by four bolts. Con-
rect electrical cable. After the englne is
started check tachameter for clockwise move-
ment of pointer. If the polnter turns counter-
clociwise, reverse two of the three leads at
the pluge.

(r) STARTER INSTALIATION.

1. Maike certaln that atarter and
engine jaws are properly matched,

2, Check to see that gasket is
correct for use with starter.

3. Mount starter in proper axial
position. .

Section IV
paragraph 7

4. Secure atarter to engine acces-
sory sectlon by slx bolts.

5. Connect three electrical wires
to termlinal post. If starter rung in the
wrong direction of rotation, this may be
gorrected by reversing any two of the three
connecting leads.

NOTE

Check the fuel pressure immediately
before holating an engine into ltas
bay. This may be accamplisned by
the use of two lines, each ten feet
tn length. One line, an inch and
one quarter in dlameter, extends
from the applicable fuel tank to

the fuel inlet on the engine. The
other line which 1s one-guarter
t{nch in dlemeter extends from fuel
pressure line aft of the carpuretor
to the transmltter at the %top of

the englne bay. The fuel booster
pump ls then placed in operatlicn
and a reading is transmitted to the
applicable fuel preassure gage in the
flight engineer's compartment. This
test should be made at low throttle,
with the carburetor in idla adjust-
ment. For additlional information
refer to Section IV, paragraph 11 .

(6) ENGINE ASSEMBLY INSTALIATION.- Reverse
the REMOVAL procedure descrited in paragraph
7 b (3). Torque the engine mount attach bol
to 1100-1300 inch pounds.

¢. AUXILIARY PCWER UNITS.
39 and 40.)

(1) DESCRIPTION.- Two auxiliary power
units, ome located 1n bomb bay number three and
the other in bcmb bay number six, supply the
XB-35 airplsne with a.c. power. Each unit con-
sists of a four cylinder, aircooled Franklin
engine; a 208 volt, 400 c¢5cle, three phase alter-
nator; and en intezral d.c. starter-excltsr.
Necessary controls ard fnstruments ars located L:
a control box adjacent to the auxiliary power
unit. In addition, remote controls and Instru-
ments are located on the flight englneer's auxil
iary power control panel, Ordinarily both units
operats continucusly while the airplane 1s in
flight but in an exergency a single unit will
deliver adequate electrical power. For other
information refsr to the X3-35 Pilot's Handbook
and to Sestion IV, paragraph 17.

(See figures

(3) REMOVAL.

(a) Remove flexible duct between engine
fan scroll and wing air exit opsning.

(b) Detach unit from fan air inlet 3ccop.

(¢) Remove four bolts from engine mount
platform.

(d) Lower entire unit assembly by me¢
of & hydraullc jack or a crane hoist. -

(3) INSTALIATION., (See flgure 40.)- Reverse
the ?e?oval procecdure daescribed in paragraph
7c (2).
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pdmime 3G, Aunllisry Powar Unit.
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8. IGNITION SYSTEM

g, IGNITION SYSTEM. (See figure 1l.)

a. GENERAL.- The radlo snielded ignition
syatem consists of seven separate Scintilla
D4RN-2 magneto and lntegral distributor units
(one complete unit ror the four cylinders in
each of the seven banks), spark plug lead and
distributor block harness, spark plugs;
triple unit, siagle spark, starting coils;
pressurizing equipment, Joseph Pollak Corpora-
tion control units, a spark advance mechanimm,
necessary circults and circuit brsakers. Each
lead harness directs the nigh teaslion impulses
generated by its magneto to the eight spark
plugs in the bank of four cylinders just
benind the magneto. The engine firing order
(see figure 2) 1s as follows:

Al BS ce D6
AJ B7 C4 Dl
AS B2 Ccs D3
A7 B4 Cl1 DS

A2 Bé c3 o7

A4 Bl GS D2
A6 B3 C7 D4

The filring order for any particular row 1is
1-3-5-7-2-4-6, and the firing order for any
artlcular bank s D=C-3=-d, After & cylinder
has fired, taks the next letter in alphabeti-
cal order and add 4 to the number of that
cylinder to determine which e¢ylinder will
fire next. If B2 has just fired, the next
cylinder to fire will be C6; 1f DS has Just
fired, the next will be A2, )

NOTE
An engine must be removed or
suspended as instructed 1ln para-
graph 7 b (3) before work can be
performed upon the majority of
ignition system components. This
preliminary step is necessary
inasmuch a3 the recessed position
of the engine, when installed,
does not permit sufflcient access-
ibility. Likewise all tests,
with the exception of those de-
scribed in paragraph 8 ¢ (9) and
(10), and paragraph 8 4 (3) must
be accomplished with the englne
loviersd from its bay.

b. ~ TROUBLZ SHOOTING.- Refer to para=-

graph 7 (2).
¢. MAGNETO, (See figure 3.)

(1) DESCRIPTION.- Each of the seven
magnetos 1s flange mounted on one of the
seven pads radtating from the magneto drive
case and 1s of the four pole rotating
magnet type. Each magneto has a compensated
cam with two tracks of four lobes each, $wo
sets of breaker points, and a distridbutor
rotor with four jump gap plckup and two dla-
tributing electrodes. With tme axcaption of
the cams, which ares timed %o the front
eylinders of the corresponding banks, all
seven magneto units are tdentical and inter-
changeable. A coupling of the angine end
of each magneto shaf$ is splined into the
ocuter end of the corresponding magneto
drive shaft in the magneto drive case, A
ratchet ring between the coupllng and -
magneto shaft provides a vernier adjustment
of the shaft wnen :iming the magneto to the
engine.

(2) RE{OVAL,- Disconnect the speclal
fitting which secures the starting coil
and ground wire manlZold to the magneto,
then remove the ignltion manifold and dis-
triSutor cover assembly. Remove the puts
which secure the magneto to the magneto
drive case and 1lift off the magneto.

(3) DISASSE!BLY.- Field personnel should
not attempt to dlsassemble a magneto further
than 1s necessary to accomplish breaker point
cleaning or replacement, and then, only if it
{3 absolutely certaln that the trouble has
been correctly dfagnossd, For this informa=-
tion refer to paragraph 7 (2). Under normal
conditlons, the wear or the burning of the
breaker points is balanced by the wear on the
canm follower and, thersefore, the spark timing
recalns approximately at itas original settlng.
If it beccmes necessary to clean the polnts
proceed as directed in paragraph 8 ¢ (4),
tmmediately below.

(4) INSPECTION AMD CLEANING OF BREAKER
POINTS,

(a) Remove the ignition manifold posi-
tioning screw and disconnect the spark plug
leads from the spark plugs, Install proters
caps on the spark plug leads to prevent dar 3
to the ceramic connectors. Loosen the dis-"
tributor cover screws and then remove the
entire ignlition manifold assembly. Unscrew
the distributor finger retalnlng scTew (see

(-
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Fizurs 3.

figure 4) and 1ift out the flnger.
figure 5,)

Mazreso Installad
{See

Remove the four cap 3crews (see
figure 5) and 11f% out the insulating bowl,

(See fizurs 7,) Separate the breaker polnts
by fnsersting a screwdriver bebtween the breaker
point arm axl the fiber block on caxz follower,
{See figure 8,)

(o) Do not open the polnts more than
one slxteenth lach in making the lzspectlon
a3 the spring may take a permanent set, In-
spect the breaker polnt contact surfaces for
oll, carbon, or any forelign matier that would

prevent the polats from making good electri-
cal contact when they ars cloged., A smmall
flashliizht and an i{nspection mirror will
prove use:l when performing this task,
Points wnich are operating correctly have
c¢lean, dry contact surfaces which are slight-
ly frosted !n appearance., There should be
no surplus oll on or around the poilnta. A
little dry dirt on the side of the pointa 1is
not harmrful, aor are slight plts or mountas
on the surlaces. (See figure 9.) Any
polints that are dirzy, badly pitted, or
corroded zust be removed for servicing.

(¢) Do not attempt any cleaning or
refacing o2 the contact surfaces while the
breaker polints are in the magneto., W#hen
inspecting the bresaker points, do not ralse
the breaksr malin spring beyornd a point giving
oN625 Lnch clearance between the contact
polnta, Any further tenslon on the maln
spring caused by ralaing lt beyond this poilnt
will weaken Lt and regult ln unsatlafactory
magneto performance., Do not attemp% any

Removing Finger 3craws
¢leaning of the contact surfaces whlle the

Figure 4.

points are in the magneto. If 1t la neceswary
to clean the points, remove the two set screws
and 11£% out the breaker assembly, Use only
acetone (Speclflcation No. O=A-51) or clear
unleaded gasoline (Specification No. AN=-F-22)
as a cleaning agent on the breaker points,
After cleanling the polnts, reilnstall the
breaker assemoly in the magneto and secure

it with the two aet scrows,

(d) Inspect the insulating bowl for
traces of carbon and 1f any threadllke
tralls are visible, wipe the bowl clean with
e dry lint free cloth. If a crack L3 found,
replace the bowl, Install and tighten the
four insulating bowl screws, Wipe the dis=-
tributor finger cleanj then install the
finger and secure Lt with the washer and
mm'.

(5) TEST FOR BREAKER POINT ADJUSTMENT.

(a) Befors replacing the ignitlion mani-
fold assembly cheok the synchronizatlon of
the two sets of breaker points., Install
PWA-3827 Adapter on the magneto (see flgure
10) and attach PWA-2417 Indicator in a
suitable position. Connect one red wire of
the indicator to each of the ground wires on
the adapter (see flgure ll) and ground the
black wire of the indicator to the magneto
housing.,

Removing Distributor Finger

Figurs 5.



Figurs 6, Loosening Bowl 3crewa

(b) Fit PWA-3311 Turanipg Bar %o
engine crankshaft. Tura engine in normal
directlon of rotation until indicator lights
just flash on.

(¢c) Using a stralghtedge, note whether
or not the timing mark oa the distributor
rotor aligns with toe tlming mariks on the
magneto housing. (See flguTe 12) If the
timlng marks do not allgn when the marks just
flash on, the breaker polnts are in need of
ad justment.

(6) ADJJUSTMENT OF BREAEKER POINTS,

(a) 1If adjustment 1s necessary, re-
move the distributor finger and 1lift out the
insulating bowl, then replace the finger on
the shaft and take out all play 1n the magneto
drivae mechanism by malintalning a clockwise
torque on the finger. Tura the engine 1n the
pormal direction of rotation uatil the timing
mark on the finger and the maris con the
magneto housing are in perfect allgmozent;

Figurs 7. Removing Bowl
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Figura 8, Spreadin Contacht Points

then remove the finger whils 1% ¢s in this
position. ILoosea &tkhe two set screws which
secure one of the breaksr polzt assembllas

to the breaksr plate (see figure 13); then
tighten the screvws just snug enough to keep
the breaker point frcm sllpping. Turn %the
eccentric adjustmenst ascrew (see figure 14)
untcil the timing light just flashes om,
indicating that the polats are Just opaning.
Lock the breaksr polnt assembly in position
by tightening the set serev3d, place the Ifingsr
on %he magmeto shaft,. Make sure that the
tizming light flashes on just as the timing
mark on the finger and thse mariks on the
bousing come into aligzrment. Make %he adjust-
ment of the other breaker point assembly in
the sams way.

(o) ILift off the finger agaln and
inatall the insulating bowl and screws,
Secure the finger, distributor gasket, and
cover, and connect the spark plug leads,
Tighten the ignition manifold positionlng
screve.

(7) TIMING MAGNETC TO ENCINE.

(a) Install PFA-3414 Fixture on any
convenient magneto in the folliowing manner:
Place the timing plate om the nagneto
hous ing, sligning the scribe marks at the
holes in the mounting flange of the plate
with those on the magneto housing, and secure
{t with two screws. Remove the dtstridbutor
finger retalnlng screw and install the
pointer support detatil of the rixture (see
figure 15); then secure the polnter arm and
pointer to the stud with the wing nut.

(See filgure 1l5.)
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PITTED POINT
AFTER DRESSING

Pigure 9. Bresksr Point Condit ilons

(b) Install PWA-2537 Indicator in
one of the sparik plug holes of Dl c¢ylinder.
locate top center of the compreassion stroke
of D1 plston as follows: Recove the rocker
box covers fram Dl cylinder and turn the
engine in the normal directlon of rotatilon
until the indicator light just flashes on.
(See figure 17.) When Dl plston is at the
top center of the campression stroke, there
is clearance between each Dl rocker and its
valve, assuming that the valve clearance
setting has not been disturbed. This clear-
ance can be readily detected by joggling
each Dl rocker. If there 13 no valve
e¢learance, D1 piston 1s on its exhaust stroke.

Figure 10, Installing Adapter

Figure 1ll, Indicator Attachments

Continue turning %he engine until the indi-
cator light just ccmes on again, and check
the rockers for valve claarance.

(¢) Turn the sngine until the indi-~
cator light just comes on and merk the
timing plste with a line, (See figure 18,
reference l.) Continue turning the engirs
until the indicator light just gces out and
mark the timing plate with a second line,
(Seae figure 18, reference 2.) Measure half-
way between these two marks and mark the
timing plate with a third line. (See
figure 1S, referencs 3.) This mark indicates
the top dead center position of D1 plston.
Back off the engine at lsast a quarter revo~
lution; then bring 1t up in the normal
direction of rotation until the pointer
aligns with this top center mark,

(d) With D1 piston on top dead center,
locsen the wing nut, move the pointsr to the
zéro mark on the timing plate (see figure 19},
and secure it in this position., Turn engine
opposite the normal direction of rotation
about a quarter turn; then bring it up in the
normal direction until the pointer 1s on the
proper degree mark for the firing position
of the proper magneto to be instslled. Refer
to the following table: .

POINTER POSITION
ON FIXTURE PLATE

MAGNETO NO,
715.00 degress
101,85 degress
198,30 degress
302.65 degrees
407,35 degrees

511.70 degrees

[ T B I L I =

608,1% degrees

N



TIMING MARKS ON HOUSING

TIMING LINE
ON FINGER

STRAIGHT EDGE

B80TH BREAKERS SHOULD BE JUST STARTING
TO OPEN AT THIS POSITION.

Figure 12. Aligning Manze to Timing Mar«s

(e) Remove toe cotter pin and, usingzg
PWA-3921 Holder and a box wrench, loosen the
nut at the splined end of the rotor shaft
about two turns (see figure 20); then place
the magneto on its mounting pad, Bring the
timing mark on the distributor finger into
approxirate alignment with the timing mearks
on the magneto housing by surning the distri-
butor finger first one way, then the other.

(f) Remove the magneto and tighten
the leck nut finger tight. Replace the
magne to on 1ts mounting pad, checking the
alignment of tis timing marks. Attach the
red wiras of PWA-2417 Irdicator to each of
the wires on PWA=-3827 Adapter and ground
the blsck wire to the magneto housing.
Back off the engirme to take out the back-
lssh in the magneto drive gears; then bring
it up in the normal direction of rotation
antil the timing lights just flash on.
Observe the position of the pointer where
:h;lgointa should open, according to the

a .

g) Remove the magneto and if the
magneto 1s In time, tighten and cotter pin
the drive shaft nut., If the magneto ls
not in time, loosen the dr!ve shaflt nut
about two turns. Correct the timing
sccording to the chart (see figure 21),
holding the distributor finger and twist-
ing the magneto splined drive coupling
(see figure 22) the exact number of
aotches clockwise and counterclockwise in-
dicated on the chart. When the correction
has been made, tlighten and cotter pin the
put. Secure the magneto in place on the
magneto drive case. Attach the timing

Section 1V
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| ECCENTRIC ADJUSTING SCREW
2 CAM FOLLOWERS p
3 BREAKER POINTS @ &)

4 CONDENSERS
5 CAM

6 LOCK SCREWS
7 TIMING MARKS

e

Flzure 1Z. DBreaksr Compartment

lights and check the timing, making sure
that the timing mark on the distributor
finger llnes up w#ith the marks on the
housing.

(8) INSTALIATION,- Secure the magneto
to tbe magneto drive case with four nuts.
Ingert the prongs of the starter coil and
ground wire lead into the magneto and tighten
and safety the nut. Install the ignition
manifold, the cover gasket and screws, the
spark plug leads, ard the manifold position=-
ing screw.

NOTE

Make use of the Joserh Pollck
test unit in conducting the
following tests, Connection

{3 made o an engine tachometer
and to the applicable Joseph
Pollok remote control motor
block unit. The engine must be
in operation at the time the
test ls conducted.

(¢) IWDIVIDUAL TEST OF MAGNETOS. (See
figure 23.)- With switch {n the neutral
position, short out the No. 1 magnetoc in the
Jeft bank by pushing upward L, " Hote tachom-
eter reading. Continue test with other
numbered levers,

(10) BANK TEST AND MAGNETO TEST BY BANKS
OF SEVEK.- Turn switch from neutral to "R",
thereby shorting right bank. Then push lever
No. 1 upward to "L" causing "L" bank No. 1
magneto to short. Continue test with other
pumbersd levers. Proceed in reveraie for
right bank, that ls, turn switeh to "L" and
push buttons down to short "R" magnetos.
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Pigure 15, Ins't-alling Pointer Arm and Pointaer

d., STARTING COIL (INDUCTION VISRATOR).,
Figure l4, Turning Adjusting 3crew ‘  (See flgure 24.)
(1) DESCRIPTION,

(a) The Triple-Unit, Single-Spark
Starting Coll consists of three identlcal
{nduction coll and relay assemblies mcunted
in & single radio-shielded case., Flgure 25
18 a view of the cagse wlth cover remcved,
showing the position of the three ccil and
relay assemblies. This unit provides start-
ing impulsea for three magnetos (No. 1, No. 2,
and No. 7) during cranking of the engine, at
which time the magnetos are nct being turned
fast enough to produce aparking voltegze,
This ia accomplished by utilizing the elec-
trical energy obtalned from the 24-volt
storage battery in the alrplame. This coil
differs from the conventional inductlon
vibrator type in that it delivers only one

0

7 ’ ,.1 R

Figure 15. Inatalling Support Stud

Figure 17, Top Centar Indicator
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Figure 18, Locating T.D.C. on Timing Plate

spark at each opening of the magneto contact
polintas.

(b) Flgures 26 and 27 are simplified
diagrams to show the operatlon of the start-
ing coll assembly. At all times except
during starting of the engine the startlng
coll contacts remaln as in figure 26, The
armature 1s up againat the contact spring
grounding it elactrically, and holding 4t
g;g of contact with the magneto terminal

(¢) During cranking of the engine the
awitch (or rola?? ngf 13 closed, slnce it
works with the starter switch on the engine.
This allows battery current to flow through
reststor "R” armd coll "L" to the contact
spring. Tkbence it goes through the closed
contagdt between the spring and the armature
and back to the ground. This flow of
current "L" asets up a magnetic fleld around
the coll core, attracting the armature to 1t.

Loosening Rotor Shaft Nut

Pigurs 20.

When the armaturs moves down, this position
allows the contact sprinz to contact the
magneto terminal "T", Then the arzature
moves still further down and in this position
opens the contact detween the armaturs and
the contact 3spring. The positlon of the con=-
tacts wten thus energized s ghown in figure
27, Current now Zlows $o ground through the
closed contacta of the magneto or Lf the
magneto contacts happen to open, through the
primary of the magneto coil,

() The contacts in the starting coil
assembly remal: in the relation shown {n
figure 27 thrc:ghout the starting of the
engine, These contacts do not visrate or
open as long as the starter ls cranking the
sngine. They serve merely as a relay to
connect the starting coll to magneto primary
during starting of the engine, and to dis-
connect Lt when the astarter engaging switch
13 released.

(e} The coll produces a single,
correctly timed spark only cnce at each
opening of the magneto contact in the
following manner:

1., With the starting coll energized
as shown in figure 27 current flows through
resistor "R", coil "L" and thence through
the contact pointa of the magreto o ground.
Slnce the magneto primary 1s short-circuited
by the contact points, there 1s no current
flow in the primary at thls time. The resis-
tor "R" limits the current to a safe value
so that the coll "L" will not be damaged by
heat.

2, When the engine reaches its fir-
ing position, the contacts of the magneto
open in the normal manner. This opening
interrupts the flow of current through the
pointas and causes 1t to seek a new path
through the magneto primary. The voltage of
the battery plus the self-induction voltage
of the current-carrying coil "L® Ls suffi-
cient to force a sudden current surge through
the magneto primary. Thia sudden surge of
ourrent in the primary is transformed 1lnto a
high-voltage impulse 1n the secondary which
produces the desired spark for starting the
engine.
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NUMBER OF DEGREES EARLY

ONLY SPLINED DRIVE
COUPLING TURNS WHEN
TURNING TO LEFT

: COUNTER-
CORRECT TIMING CLOCKWISE 2 12345 |5}|6 | 7|88
BY NOTCHING CLOCKWISE 212 |34 5|5|6]|]7|8]8
NUMBER OF DEGREES LATE 2|1 3|4 5]6|7 (8|9 101l

COUNTER-

CORRECT TIMING CLOCKWISE 716 | 5|5|4|3]2]2 t {0
BY NOTCHING CLOCKWISE 8 7|/ 6}6 |54 |33 211
\ J

—— BOTH RACHET & SPLINED
23 TEETH DRIVE COUPLING TURN
24 TEETH MAAANY WHEN TURNING TO RIGHT

TO ADJUST RACHET
REMOVE COTTER PIN &
LOOSEN NUT TWO TURNS

Figure 21, Magneto Timing Correctiom Chart

(£) The starting coll is completely
automatic in operation. It requires no
manipulation of extra controls of any kind
since it functions in conjunction with the
alectric starter,

(2) FHREMOVAL.- Disconnect cables con-
necting the starter coll with the motor block
unit and the engline dlsconnect box. Remove
starter coll from attaching bracket.

(3) OFERATING TEST OF THE COILS.

(a) Disconnect the airplane system
electrical wiring which connects to the ter-
minal marked "BAT" on the starting cotl.

10

Connect a length of No. 12 wire to this

same terminal, Place all ignition controls
in the OFF position, Touch the end of the
wire to an auxlliary source of powez.
Observe the operation of the starting colls,
All three armatures should snap down agalnst
thelr own coll assemblies as shown in

figure 27, If the colls do not operate in
this manner, or if any coll has a tendency
to buzz or to vibrate, shut off the power
and check for possible causes of trouble,

{(b) Do not operate wus coils if any of
them buzz or vibrate. Buzzing or vibrating
means that the starting coll is operating into
an open circult, and thmt the high voltage
developed asross the coil under thi s condition
will destroy very quickly the armature and
main-spring contacts, ruining the coil.

NOTE

Due to the moderately high
current drain of this unit,
heat will be developed during
its operation, Heat is nor-
mal and should not be a cause
for alarm. In fact, newly
inatalled units may smoke
slightly when first energlzed.
This smoke 1s due to vapor-
Lzation of tnsulation Impreg-
nants and thin films of oll
on the parts. It will not be
harmful ordinarily.




Figurs 23, Magneto Test Dlagram

MAINTENANCE.

The starting coll does not re-
ton at any time.
in zeneral should be
grease, wash-

quire lubricat
malntenance procedures
directed toward keeplng oil,

Section IV
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down solvents, or mineral spirit sprays away

from the unit as they mignt interfere with
proper functioning of the contacts.

(b) The starting coll should glve
very little trouble under normal operating
conditlons. It represents only a small part
of the complete starting ignition circult
and i3 dependent upon geveral other components
for ald in transmitting lts ocutput to the
englne spark plug. Flgure 28 i{llustrates a
continuity dilagram of the eircult in which
the starting coll operates. Obviously, the
starting coil will not function unless all
of the other parts are performing properly.
For thls reason it 13 suggested that service
personnel avoid tampering with the unil until
other possible causes of trouble have been
checked.

(5) INSTALLATION.~- Reverse the RENOVAL
procedurs, described in paragrach 8 d (2),

e. STARTING COIL AND GROUND WIRE EARNESS.
(See figure 29.)

(1) DESCRIPTION,.~ The ground wire harness
{3 the only ccmmon connection between the
seven magneto units. The ground wires run
from the magneto ground wire coanectors %o a
circular condult astached to the front and of
the crankcase. A trunik line condutt, which
extends longitudinally to the rear of the
englne between the No. 2 and No, 3 cylinder
banks, carries the 14 ground wires from the
circular conduit to a canncn plug lesdlng to
the engine disconnect boxe.

(2) REMOVAL.~ Loosen the sleeve nul which
secures the manifold to the circular harness.
Ioosen the nut which secures the magneto
pressurizing pump plpe at the rear of the mani-
fold and remove the two screws from the manl-
fold clamp. The manifold can now be ralsed
so that the cylinder hold-down nuts near it
are accessible.

Triple Unit Single Spark Starting Coll

Filurea 24,

11
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BATTERY |[INNER
TERMINAL |SHIELD

BATTERY
CONNECTION
BUSHING

D
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INNER
SHIELD
COVER

CONNECTION
TERMINAL

MAGNETO
CONNECTIONS

Plgurs 25,

{3) MAINTZNANCE,.- Replace damzzei harness,
or harmess provad faulty by a contlnul
check.

(4) NSTALLATION,- Securse the rear of the
harness wii: the gcrews and clamp. z

the magne=c prezsurizing pump connec
the nut w=z2fch sgacures the manifold &
eircular hamesa,

(34

T b4

fo MAGNETO PRESSURIZING EQUIPMENT., (See
flgure 3C.)

(1) DESCRIPTION.- The magnetosz are
pressurized to prevent the flasghover wnich
tends to OCLL:‘ 1n unpreasurized iznitlon sys-
tems operating in the rarsfied at:cza"a*s
of high alsitudes The roctary tyce suzmp
that preazur-lzag t“e magnetas la msoun%aed on
the upper lerft 3lds of Me accszzacry irl o2
case and ls driven by the magna%o oam; ~lre

(8]
;4‘.

Triple Tnis Singls Spark Starting Coil-Cover Removed

shaft. Alr Lls drawn into the pump through a
screened intake, pressurized by the rotor
vanes, and forced into a tubling assembly
which joins the pump outlet to a connectlon
at the rear end of the ground wire harness,.
The alr tight conduits of the ground wlirs
harness carry the pressurized alr tnto the
magneto through holes in the ground wire
connectors. y permitting a predetermlined
amount of alr leakage, the altitude valve in
each magneto housing malntalins a delicate
balance bYetween the alr pressure for flash-
over preovention and the airflow necessary
for magneto ventilation,

(2) REMOVAL,- Disconnect tubing assembly.
Remove four nuts which secure pump to accessory
case,

(3) IMSTALLATION.- Reverse REMOVAL pro-
cedurs, paragraph 8 £ (2), immedlately above,.

TR
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ARMATURE

CONTACT SPRING

/—OPEN-ABOUT = INCH CLEARANCE
:ﬁ/_ T

\CLOSED

; T
W
BAT
1 MAGNETO
SWITCH OPEN il
=L
Plgure 26 3tarting Coil At Resst
g. IGNITICN HARNESS. (See figure 29.) ing screws; then 1:¢£t on the cable asgembllses,
being careful not to damage the magnetds or
(1) DESCRIPTION.- The dlstributor block the dlstridbutor block.
end of each of the seven high tension cable
agsemblles 13 attached to the side of the (3) MAINTENANCE.- Replace damaged ignl-
magneto which opens into the distributor rotor tion harness or harness in which excesalve
compartment. Bach distributor block carries leakage, as revealed by a continuity or high
eight electrodes, a palr of electrodes for the voltage test, occurs. Refer to paragraph 10,
two spark plugs in each of the four cylinders Service Inspectlon, Ignition System.
fired by the magneto to which the spark plug
cable assembly Ls attached. The cables from (4) INSTALLATION OF IGNITION CABLE
tha electrodes to the spaTk plugs ars housed ASSEMBLIZS.- The seven i{gnitlion cable assex-
in a metallic condult filled with an insula- blies are ldentical and {nterchangeabls.
tng molsture proof sealiag compound. Place the assemblles in positlon, and attach
: each distributor sover wlith the scrows and
(2) REMOVAL.~- Disconnect the leads from lock washers. Inastall and safety the mani-
the spark plugs, remove the manifold posltion- fold positioning screws,
BE SURE THESE CONTACTS OPEN -
ARMATURE—

CONTACT SPRING

/—CLOSED
T

N T
L
lg AT C—j\

MAGNETO

SWITCH CLOSED

Pilgure 27. Starting Colil Energlzed

L
)
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! THESE COMPONENTS l l THESE COMPONSENTS MUST PROPERLY !
MUST SUPPLY ENERGY TRANSMIT OUTPUT OF STARTING COIL

| LTo STARTING coiL | |

I T | UNCTION 80X | T : ' N-JI

TERY mt— t JUN N M (o]

r‘BAT £ Swi CH—T——STARTING cOl L—TAND NITION '.'4— AGNETQ———p=at{GH TENSIO I

i SWITCH DISTRIBUTOR
{ SECONDARY \ I

Jl’g‘
j

| i
= s e
colL A SPARK
%—‘ CONTACT POINTS PLUG
. CONTACTS - AND CONDENSER
TO MESHING SOLENOID ;
l SWITCH | £ ___
F = =
Figure 28. Continuity Diagram of Stariing Ignltion Circult
/4
\ 85
l. HIGH TENSION HARNESS =4 f

2. MAGNETO i “"‘

3. ALTITUDE VALVE / XA

4 GROUND WIRE HARNESS \
A 4

- Figure 29, Magneto, Ignition Harness, end Starter Coil
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Figurs 30. Magneto Prassurizing Pump

h. SPARK PLJGS, AMD SPARX PLUG CONNECTORS.

(1) DESCRIPTION.- Two type BG, model
RB-19-R, ceramic spark plugs are installed
tn each of the 28 cylinders of the R-4360
engines., They arse connectad to the appro-
priate magneto and dfstributor assembly by
means of individual high tension cables.

{2} REMOVAL.- Unscrew the spark plug
lead nuts with P¥A-331S Wrenck, holding the
lead firmly so that damage to the wires or
leads will no% occur, Withdraw the connector
from each plug. Unscrew the spring and re-
@move the apring and ceramic connector. In-
stall a protector cap over each lead con-
nector, Remove the spark plugs with
PWA-3254 Wrench and place them i{n racks to
avold possible damage.

Cleaning Lsad Connsctx

Filgura 31.

Section IV
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Pigure 32. Tightening Lesd Hus
(3) MAINTENANCE AND ADJUSTMENT.
CAUTION

Great care should be taken when
cleaning ceramic spark plugs
because rough handling or drop-
ping may crack the ceramic,
rendering them uselessa.

Wash the spark plugs ia unleaded gasoline then
dry them thoroughly. Inspect the threads of
the plug for nicks, burrs, or other imper-
fections., To remove defects, run an 18-1.5 mm
die by hand over imperfect threads. If thisa
does not remove defects, reject the plug. Do
not attempt dlsassembly, Clean the spark
plug insert with a small, atlff fiber brush.

NOTE

The spark plug electrode gap
should measure ,0l4 (,355 mm)
of an inch.

Inatalling Extractor

Figurs 33.
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Figure 34,

Removing Insert

(4) INSTALLATION,

(a) Wash the spark plug in unleaded
gasoline; then dry it thoroughly. Place a
serviceable sclid copper gasket on the spark
plug and apply Champion No, 119 Graphite bage
anti{i-selze compound to the first twc threads
of the plugz. ’

CAUTION

If 1s of the utmost importance
that graphite compounds be handled
carefully., Allow none to get on
the connectors or the spark plug
electrodes,

(v) Screw the plug into the cylinder
with finger pressure only until it seats on
its gasket. Tighten the plug to a torque of
300 to 360 pounds, using PWA-3254 Wrench,

{c) Make certain that the inside of
each apark plug barrel is dry. Clean the
spark plug connector (see figure 31) and
apply a light coating of Dow Corning No. 4

i

'

Pigure 36. Coil Wound Tightly
compound with a brush to the connectors.

Do not apply the compound with the fingers
because the molsture from the hands tends to
make the compound ineffective. Place the
ceramic connector and spring over the lead
wire threaded extension and screw the con-
nector spring onto the threads of the exten-
slon, thereby securing the ceramic connector
to the lead.

(d) 1Install lead connector and wipe
off any compound which may have been deposited.
on the tlreads of the plug barrel., Thke spark
plug connectors must be perfectly clean and
dry when they are instdlled. Tighten the lead
nut finger tight; then tighten 1t one-half

turn more with PWA-3315 Wrench. (See figure
31l.)
1, SPARK PLUG HELI-COIL INSERT.

(1) DESCRIPTION.~ The heli=-coil insert
resembles a compact coil spring. It 1is
placed bvetween the threacs of the spark plug
and the threads of the c¢ylinder Iin place of
the bronze bushlng often used. It functions
to prevent damage to the aluminum c¢ylinder
in instances where excegsive torque or
improper installation ocours,.

Figure 35.' Engaging Coll in Sleevse
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Figure 37. 1Installing Coil in Cylinder



(2) REMOVAL.- Insert PWA-4102 Extractor
in the spark plug hole and apply a light
blow to the end of it to imbed the knife
edges Ln the lnsert. (See figure 33.) Turm
the extractor in a counterclackwise direction
to back the insert out of the head. (See
figure' 34.)

(3) CLEANING HELI-COIL SPARK PLUG
INSERTS.- A wire brush may be used in con-
junction with a power too to facllitate
the cleaning of Heli-coll spark plug in-
gerts. However, the following precautlons
should be taken: The cleaning brush should
be of a type which does not disintegrate
with use, so that no bristles will fall into
the combustion chsmbers. The dlameter of
the brush and the technique applied in the
¢leaning operation should be such as to pre-
clude the removal of material from the coll
proper or from the ¢ylinder head surrounding
the Lnsert, Extreme care should be taken to
prevent damaging of the spark plug gasket
seating surface, since removing material
from this location could cause combustion
leakage with subsequent damage to the cylin-
der head. Ordilnarily only a light applica-
tion of a revolving brush will be required
to clean an lnsert ccmpletely.

(4) INSTALIATION.

(a) Before installing a new Heli-coll
{nsert, make certaln that: 1. The face of
the apark plug hole is free from burrs.

2. The threads of the spark plug hole are
completely clean and dry. 3. The new insert
{s perfectly clean and dry.

NOTE

Use no oll on the lnsert or the
tapered threads when installing
the insert.

(b) Using PWA-3001 Driver, withdraw
the mandrel beyond the recessed sectlion of
the sleeve; then slip the insert into the
recess, tang forward, and advarnce the man-
drel until the slot engages the tang of the
coll., Press forward slightly on the handle
of the mandrel and turn it clockwise to en-
gage the coll in the threaded end of the
sleeve. (See filgure 35.) While holding
the sleeve, continue turaing the handle of
the mandrel until the serrated portion of
the coll disappears into the first thread
of the sleeve., The coll should be wound
tightly around the mandrel, with each coll
touching the adjacent one. (See figure 36.)

(¢) Start the lnsert into the spark
plug hole by turnlng the entire lnserting
tool over the hole untll the first coll plcks
up the first thread. (See flgure 37.) Turn
the coll into the hole untll the face of the
sleeve i3 approximately one-sixteenth of an
{nch from the face of the hole. Then hold-
ing the aleeve atatlonary, continue turnin
the coll in with the mandrel untll the col
{s free of the threaded portion of the sleeve.
Contlnue turning the coll 1n a clockwlse
directlion untll the serrated end of the coll
has entered from 1/2 to 3/4 of a turn 1into

Sectlon IV
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Figure 38.
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Removing Tang

the top thread of the hole. Remove the in-
serting tool and check the coll position at
the top. In order so effect satisfactory
staking, the serrated end of the coll must

be held closely to the above specified

1/2 to 3/4 of a turan into the top thread of
the hole. If, upon inspection, the end of
the coll Ls not at least 1/2 of one turn

tnto the top thread of the hole, the tool

can be relnserted and the coll driven further,

CAUTION

Do not put excesslive pressure on
the inserting operation, as thls
may prematurely break off the tang
of the coll. In relnserting the
tool %o drive the coll in farther,
be careful when engaging the tang
{n the slot of the tool ln order
to avold pushing the bottem coll of
the insert out of its thread. Do
not try to back a coll out by
using the inserting tool; this will
probably break off the tang.

(d) Slip a noose of string over the tan;
apd draw the noose taut. (See figure 38.)
Using a palr of longnose pliers, grasp the tang
near the notch and break off the tang, belng
eareful not to lift the coll from the thread.

(e) Screw P¥A-3367 Primary Expander
into the ilnsert as far as 1t will go. Set
the adjustable nut and tap the head of the
plunger until the lnsert ¢oll is firmly seated
{n the tapered threads of the spark hole.
Draw out the plunger by turning down the ad-
justable nut; then back out the expanding tool.

(£) Insert FWA-3944 Gage lnto the lnsen
for a check of the inside diameter. If the
{nside dismeter ls too small, use PWA-3367
Primary Expander agaln, If necessary, the
expander may be reset for additional expansion
by moving the position of the fixed nut
slightly toward the heads of the lunger. I
the inside dlameter i3 too large fthis is
ltkely to occur), the Llnsert must be re-oved
and & new lnsert lnatalled.
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Inatalling Expander

Figure 39.

(g} Remove the plunger from the offset
expander and insert the ¢ffaset exparder 1nto
the coll insert.

NCTE

FIA-3420 Bxpander is a ccmblnatlon
of an offset expand!ng and a
staking tool., The offset expand-
tng part 1s used to offset and em-
bed the points on the outalde of
the top coil of the insert Into
the side of the bushing. The
staking part i3 used to stake each
serration and %o stake the end of
the tcp coll.

Engage the top coll of the insert 1n the short,
threaded portion of the tool and twrn clock-
wise untlil the end of the ccil hitas the stop
on the tocl. Make certain that the end of ths
coll is up firmly egainst the stop on the

tool. (See figure 39,) Insert the plunger

Flgzure 40. Slots in Nuts Lined Up
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Figure 41, Expanding Insert

and set the adjustable nut on the plunger's
spindle., The slot in the adjustable nut should
line up with tbs slot in the fixed nut. (See
figure 40,) Tap the head of the plunger (see
figure 41) unt i1l the adjustable nut conmcts
the top of the offset expander. Tkls operstion
embeds the points of the iast coll into %
sicde of the hole, Leave the tool in this
position until the next operation is completed.

(k) Slide the staking sleeve over the
offset expander (see figure 42) and tap 1t
with a hemmer sufficiently hard to bottom the
sleeve on the edge of the spark plug hole.
(See figure 43.) This operation stakes the
serratlions on the top coil, and stakes the
end of the top coil. Make certaln that the
cotl 1s fully staked, because once the of{fset
expander ls removed, it 1s not possible to
index the staking sleeve for restaking. Re-
move the staking sleceve and draw out the
plunger by turning down the adjustable nut
{see flgure 44); then remove the offset ex-
pander from the spark plug hole. Never try
to remove the expander without flrst with-

. drawing the plunger.

N

-
.4-i-!==

Installing Staking Sleeve

Filgure 42,
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Pigure 43. Staking Insert in Place

(1) Agaln check the ilnside dlsmeter
of trhe spark plug hole with PAA-3944 GCage.

J. IGNITION CONTROLS.~- The ignition Ls
normally controlled by switches on the
engireer's upper electrical pasnel, but may
be smitched off in an emergency wlth an
emergency crash switch on the pllot's
pedestal, which 13 normally left in the "ON"
position. The ignitlon switches for all
enzines are contained ln a switeh unls on
the englneer's panel and permit a selective
check of elther tre right or left plugs on
ar engine in addition to thelr function as
an "ON" and "OFF" awitch. The englne
sta-ters are cortrolled oy switches mounted
on the engineer's upper electrical panel,

A starter coil 1s wired in parallel with the
starter control circult for each englne and
operates during the engagement of the starter,
furntshing a booster sparik to magnetcs #1,

#2, and #7. The lgnition control circuit
operates on 26V, d.c. which Ls picked up

from the d.c. bus on the pllot's pedestal
panel and wired through a push type cireult
breaker to the erergency crash switch

located on tha same psnel. The awitch
positions are M"ON" when the pull handle is

in, ard "OFF" whern the hancdle is pulled out,
From the "ON" positlion of the emergency

c¢rash gwitch the circult is wired thru the
engineer's junctlon parel to the ccammon
terminal of each magnetao control switch of the
tgnition switch unit which 1s mounted on the

/

Figure 45. 715 Degree Mark on Plats

engineer's upper electrical panel. The four
Eositions of these switches are zarked "OFF,"
L," "R," and "BOTE." The clrcults from She
"BOTH,™ "L,™ and "R" poslitlions of & magneto
control switch pass through the engireer's
junction penel and the englne disconnect
box to the motor blecck unit. The motor block
un’t, depending on the circult selectad by
he magneto control swilich, grounds one or
the other of the two circults to all th
magnetos; when in the "BOTH" position nelther
circult L3 grounded.

k. SPARK ADVANCZ.

(1) DESCRIPTION.- A £ixed spark advance o.
20 degrees is provided for the R=-4360-17 and
R-4360-21 engines.

(a) The four spark advance ¢ylinders,
each of which houses a spring loaded plston, a
numbered right to left from 1 through 4. Spec
oll tranafer studs securs the pairs of ¢ylinds
to the rear face of the magneto drive case wab
The spark advance gear, which regulates the &l
ing of the magneto drive system, has two arms,
easch of which is a3stached to a palr of plstons
by two pilston links.

(b) When tone engine 1s not running, the
is no pressure oll in the cylinder and the spa
advance gear will be 12 the starting (S degres
spark advance poaition. Aftar the engine star
high pressure oil frcm %the magm to drive case
diverted to the No. 1 and No. 4 eylinders Shru
their special studs. The pressure oil, counte

Flgure 46. Loosening 3%op (Adjust No. 2
Magne to)



Section IV
paragraph 3

acting tbhe spring pressure, forces the plstons
to turn the spark advance gesr to the normal
(20 degrees) spark advance position. W#¥hen the
oil drains from the cylinders after the sngine
stops, the No., 1 and No. 4 spring loacded plstons
return the spark advance gear to the 5 degree
spark advance position.

(¢) The travel of each piston outward
from its cylinder is limited by the inner end
of an adjustabla st which is supported by &
boss integral with the web of ths case,., The
stops for No. 1 and No. 4 plstons are so ad-
justed that they praevent any movement of these
pistons beyond the 20 degrae spark advance
position.

(2) SPARK ADVALCE ADJUSTMENT.

(a) Remove the distributor cover of No. 1
mazneto and install the %timing plate of PWA-3414
Fixture on the magneto housing. Unscrew the
distributor firnger retaining screw and 1nstall
the poirter support stud detall of the fixtuwre.
Place the pointer on the stud and secure the
assexbly with the wing nut. Set the pointer at
zero when the piston of Dl cylinder 1s at top
centar of its compression strokes, af%er the
engine hsas been backed off 1/4 turzn and advanced
to this point in the normal direction of rota-
tion. (Refsr to paragraph 8 ¢ (7).)

(b) Remove the ground connectiion from

No. 1 magneto and install PWA-3827 Adapter. Clip
the red wires of PWA-2417 Indicator to the adapt-
er wires and ground the black wire to tbs magneto
bousing. Turn the indicator switch on. Rotate
the engine opposite 1ts normal directlon of rota-
tion about a quarter turn, then bring it up in
the normal direction until the pointer 1s on the
715 degree mark on the timing plate (see figure
45). The indicator lights should just flash on
when the pointer reaches this position. If thay
do not, No. 1 magneto 1s not correctly timed %o
the enzine and 1t i3 recommended that the timing
of all megnetos to the engine be checked and
gdju?;;ds if necessary. (Refer to paragraph

c .

(¢} Remove the plug from the magneto
drive case between No., 1 and No. 7 magnetos,
install PYA-22807 Adapter, and attach an air
pressure hose to the adapter.

(d) Back off the engine at least a quar-

ter turn; then bring 1t up in the normal direc-
tion of rotation until the fixture polnter is at
the 700 degree mark on the timing plate.

Under

Figure 47, Loosening Stop (Adjust No. S

Magne to)
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operating conditlons, 1t will be at this polnt
(20 degrees in advance of TDC) that the No. 1
magne to will fire the D1 cylinder. Loosen the
lock nuts and back off the spark advance stop
adjacent to NHo. 2 magneto (see figure 46) and the
stop adjacent to No. 5 magneto (see figure 47).
Apply air pressure of 60 to 100 pounds per
square inch and open the adapter valve. Observa
that the pointer on No. 1 magneto advances from
the 700 degree mark on the timing plate toward
TDC and passes the 715 dagree mark (5 degrees
BTC) by a few degrees, This will insure that
sufficient air pressurs is being spplied and
that the sdapter has been corresctly inserted,
in the downward position, to direct the air
pressure into the spark sdvance pressure pas-<
sages., Twrn off the air pressurs. Turn in
the 20 degree spark advance stops adjacent
to No. 2 and No. 5 magnetos as far as the7y
will go, and then back them out two turns
each. Twrn on the alr pressure, and check
the rmw position of the timing pointer,
Turn off the air pressure. Make a fursher
equal outward adjustment on each of the
stops; then continue the process to approach
the 715 pointer indication with the air
pressure on and a 3imultaneocus indicatlion
by the timing lights shas the breaker polnts.
are opening. Lock these stops in place.
(See figure 48.)
NOTE
If the stops ars turned out too far,
it will be necessary to turn trem in
beyond the desired setting point in
readjusting them correctly. The air
pressure must be turned off, and the
engine must be backed off and then
brought up in the normal direction
of rotation once more to the origi-
nal 700 degree mark on the timing
plate, This will eliminata the pos-
sibility that backlash or internal
linkage movements will upset the
ad justment.

(e) Check the 20 degree spark advance by
turning off the air pressure and backing off the
engine about a quarter turn. Bring the englne
up in the normal directlon until the pointer 1is
on the 700 degrse mark on the plate., Turn on
the air pressure, and if the 20 degzree setting
is correct, both indicator lizhts w1ll flash on
at the instant tha pointer stops at the 715 de-
gree mark. Turn off the alr pressure and remove
the hose and adapter.

Figure 48.

Locking Stop Nut
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9. ENGINE

CONTROLS

9. ENGINE CONTROLS.
3 tnclusive.!)

(See flgures 1 thru

a. GEMNERAL.- The englne controls, proper,
for the XB=35 airplane, consist of the
throttle, mixture, and pri=ling systems. Other
allled controls whlch affect engine operatlion

in s secondary manner are dtscussed in para-
The throttle and

grachs 8, 10, 13, and 14 b.
mixture control systems are linked mechanically
is

toc the carburstor; the primer, however,
electrically actuated.

b. TROUBLE SHOCTING.- Refer %o Sectlon IV,
parsgraph 7 b (2).

THROTTIE.
(1)

levers are linked to

c. (See figures 1, 4, and 6.)
DESCRIPTION.- Two sets of throttle
the carburetor as lllus-
trated in flgures 1 and 4. One set 1s located
at the flight englneer’s station and the
other set between the pllot and copilot.

Since the systems are mutually inter-connected
any movement of one lever will produce a
sirilar movement 1n the corresponding lever.
Micro switches (further described in para-
grarch 5) attached to the Shrottle quacrant,
cause & horn to blow whenever the throttles
are retarded below cruising rpm and all three
gears are not down and lociked.

(2)

(a) Place the throttle control levers
in the open poslition.

(b) Install rigging pins so that the
control area to be removed lles between the
two nearest pin installation points.

(¢} Disconnect cable at most convenlent
turnbuckle. If the cable pattern ls compli-
cated 1t Ls recommended that a follow-up cord
or wire be attached to the cable belng removed.
This will faclilitate reinstallation since the
orizinal pattern around pulleys and through
fatrleads will be preserved.

REMOVAL,

NOTE

Access to the majority of englne
cables may be attalned through

the engine bagys. In other 1n-
gtances cable access may be attaln-
ed through access holes., Refler to
Section III, flgure 1.

(d) Decrease length of push rod assenm-
blies in areas where cable removal will be
facilitated.

(e) Disengage appllcable quick dis-
connect couplings as insturcted in filgure 7.

(3)

(a) Reverse the removel procedure
deseribed tn paragraph 9 ¢ (2).

(b) Rig the cadbles, as appllcable,
according to the folliowing procedure:

INSTALIATION. (See filgure l.)

1. Install rigging plns in flighs
engineer's control unlt through the bracket
and quadrants at crewvw nacelle station 190,
crew nacelle station 98; wing station 188.5,
left-hand side; wing statlon 125.5, right-
hand side; at the outboard englnes, and
through the pilots’' control unit, Malke cer-
tain that all units are {n the open posltion.
Use .188 inch dismeter or .250 inch diameter
rigzgzing pins in accordance with size of hole
provided.

2. PFix bellcrank mechaniams on in-
board engines in open poaltion with push
rods removed.

Se ng all cables %o 35 4+ 3 pounds
tenston at TO°F (21°C). All rigging pins
must be free after rlggling.

4, Remove flx on bellcrank mechaniscs
on inboard englines and remove rigging pins
from brackets and quadrants at outboard
engines.

carburetors

5. Fix throttle arms on
and lnstall

on all engines in open position,
end fittings in throttle armse.

Adjust length of push rod assen-
blies so that bolts can be inserted without
forclng control systen. Make certain that
all four pilot's knobs ars in line within

+ «06 inche.

Te
carburetors.

6.

Remove fix on throttle arms of

8. Remove rigging plns from all
units.

levers
stop

9. Fix all throttle control
at flight englneer's statlon againat
tn open position.
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Fuel Primer Solenold System
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paragraph 9
I UPPER CARBURETCR TLiMNIZ S=ZZ2.7Z <. S_ANGE PRESSURE
2 STRAINER BOLT 2 ANTi- CREEP)

3 ACCELERATING FPUME MK

1 R Tt A N

closed position agalinat 3= .
tension in esch trrotile "clg
be B0 + 5 pounds at 70" F (2l

tdle speed of
in flight
ccaltione.

1l1. Fix all ¢ 14. ALl adlugtment necessary to
at flight engineer's u oring throttle arzsz on all carburetors to
closed positicon. clcaed nosltion ag determined by idle ad-

u ens, must be zede 27 changling leggth

12, Adjust stor cl ttle arm assexmtlles. Adjust e
unlt so that with throts fabl 3 in throztle atms wish bolts through
open position against 2% arn tings at rigont anzles to push rods
each throttle “open" pc: w + 2 decress.
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MIXTURE
CONNECTED /r—CONTROL CABLES-ﬂ\
RIGGING PIN / \ RICH =
HOLE
QUADRANT .
ASSEMBLY
ARM
OISCONNEGTED QUICK DSCONNECT———”J”-
CABLE
END
CABLE END PUSH ROD
CARBURETOR MIXTURE
COMPRESS \ CONTROL ARM FORWARD
SPRING B
CLEVIS
Figure 7. Quick Disconnect Coupling
15, Adjust cams on push rods at
crew nacelle station 92 so that when all
four knobs on pllots' control unlt are

1.60 # .10 inches from closed position,
the warnlng horn switches w11l actuate.

NCTZ

After the control cables have
been rigged, the nousing reser-
volr for Douglas %Sype pressure
seals 13 to be fllled with
AN-VV-0-366 hydraulic fluld.

d. MIXTURE. (See figures 2 and 5.)

(1) DESCRIPTION.- Ore throttle lever,
located in the flight englneer's compartment,
13 linked to the carburetor as 1llustrated
tn flgure 2.

(2) REMOVAL.- The mixture control
cables are removed in essentlally the same
manner as the throttle cables. Refer to
paragraph 9 ¢ (2) and to flgures 2 and 5.

(3) INSTALLATION. (See flgures 2, 5,
7, 8, and 9.)

(a) Reverse the removal procedure,
paragraph 9 4 (2).

(b) Rig the cstlea, as applicable,
according to the follcwulny procedure:

Figure 8. Mixture Mechanism Rizging

1. Install rigglng pins in £ltzht
engineer's unit and quadrants at crew
nacelle statlon 190; through brackets and
quadrants at wing stattcn 125.5, left-nand
side; wing statlon 188,5, right-nand side;
and st the outbosrd engines. The mixture
control levers should e In line approxi-
mately 3.25 degrees from the stops at the
"auto Rich" position.

2, Install four inboard push-pull
rods between the fllght englneer's unlt
and the quadrant at crew nacelle statlon 190.
The push-pull rod assemblies must be 30 ad-
justed that the bolts through the rod end
bearings can be {nserted without extreme
pressure, or wlthout changing relative posi-
tions of mixture centrol Tevers and quadrants
as determined by the