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T1.0. 1C-47-2

Section 1
Paoragrophs 1-1 to 1-9

SECTION 1

GENERAL AIRPLANE INFORMATION

1-1. THE AIRPLANE

1-2. GENERAL DESCRIPTION. (See figures 1-3 and
“1~¢.) The C-47, C-47A, C-47B and C-47D airplanes
are low-wing, two-engine monoplanes of all mecal,
semimonocoque construction. Their primary functicn
is the transportation of materiel and personnel. Pro-
visions are made to accommodate a crew of five, includ-
ing the pilor, co-pilot, radio operator, navigator, and
fiight engineer. On some airplanes there are no pro-
visions for the navigator and flight engineer. Folding
benches for 27 passengers are installed along both sides
of the main cargo compartment. Propellers and para-
pack racks may be cacried under the fuselage.

1-3. The C-117 airplane is a low-wing, two-engine
monoplane of all-meral construction. Its primary func-
tion is the transportation of personnel. Its overall span,
length, and height are the same as the C-47 airplane.
Provisions are made to accommodate a crew .of four,
consisting of the pilort, co-pilot, radio operator, and
the cabin attendant. Twenty-one passenger seats are
installed in the cabin, with a buffet at the aft end on
the Jeft side. A lavatory compartment is installed at the
aft end on the right side and is equipped with a
toilet and wash basin. Three baggage compartments
are located in the forward area between stations 86
and 177. A fourth baggage compartmenc is locared afc
of station 538.

1-4. PRINCIPAL DIMENSIONS . AND LEADING
PARTICULARS..

(Airplane in level flighc position ualess othersvise
noted.)

1-5. GENERAL.

SPAN e 95 feet
Length L, 64 feet 51, inches
Heighe ... ... 14 feec 1115 inches
Heighe (with tail wheel

on the ground) ... .. 16 feet 111 inches

1-6. WINGS.

Airfoil section (curve
identification) ..o At root NACA 2215
At tip NACA 2206

Chord at 00t ..o 170 inches
Chord at tip (wing station 398) ................ 56 inches
Incidence ... 2 degrees
Dihedral (measured at top of

frontbeam) ..o 5 degrees
Sweepback (outer wing panel at .

station 123) st 13 ) degrees

1-7. HORIZONTAL STABILIZER

SPAN o 26 feer 8 inches
Maximum chord ... 80.7 inches
Incidence ..o 0 degrees
Dihedral o 0 degrees

1-8. FUSELAGE.

Widch (maximum)
Height (maximum) ...

8 feet 114 inches

Length .. 64 feer 515 inches
1-9. AREAS. '

Wings (less-aileroas) ... 884.2 square feet

Wings (with flaps extended)

(less ailerons) ..............ccoovvvme. ... 884.2 square feet
Ailerons (total) ... 104.7 square feet
Flaps (cotal) ..., 82.0 square feet
Stabilizers (including elevators)........ 179.2 square feet
Elevators two (including rabs) .......... 83.4 square feet

Elevator trim tabs (toral) ............. 3.6 square feer
T

Rudder (including cabsy ... 46.6 square feec

37.9 square feet

Rudder trim cabs (cotal) ..

Aitlecon b 1.91 square feet

8 feet 814, inches -
/2

5.0 square feer
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rrographs 1-10 to 1-18
10. MAIN GEAR.

Type oo Hydraulically actuated, retractable
Tread (wideh from ceater

of tire to center Of tir€) oo 18 feet G inches
Shock struts (P) oo Oleopneumatic
Manufacturer e Bendix
Fluid Specification MIL-0-5606
Alr pressure s Must be determined
’ by extension of serur,
See Section III.

Wheels .
TYPe e Bendix B1 or B3,
' 17:00 x 16 aluminum
TEeS 45 x17:00 x 16, 10-ply
wakes Bendix, duro-servo, 14 x 3,

hydraulically actuated

- TAIL WHEEL GEAR.

').'pe ............... . Full swiveling, ponretractable
A D e Oleopneumatic
Floid o Specification MIL-0-5606
"heel ‘
TYPE e Bendix B-1, 9:00 x ¢ _
Ti2 e 22x9:00x 6, 8-ply
ENGINES.
mberrequired Two
sigaction ... C-117C, C-47 and C-47A;
Pratt and Whitney
R-1830-92

C-117A and C-47p:
Pratt and Whitney
R-1830-90C/R-1830-001
C-47D and C-117:

Pratt and \Vhimey

R-1830-90D

peller reduction gearratio. .. 16:9
...................................... Specification MIL-1.-22851
_ Grade 1100

oo e Specification MIL-F-5572

Grade 100/130
alternate Grade 1157145

PROPELLERS,
S 3-bladed, hydromatic,
quick feathering,
constant-speed control
ufacrurer e Hamileon Standard
ACLOT e 11 feet 7 inches

e angle setcing

irrow blades. 18 degrees low, 88 degrees high
we blades. .. 16 degrees low, 88 degrees high

,,lv -
RN
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1-14. FUEL.
Maineanks ... (2) 202 gallons
Auxiliary tanks e {2) 200 gallons
Long range tanks (2 to 8
may be jastalled) ... (8) -100 galions
' ~Total (12) 1604 gallons
1-15. OIL. ‘ )
Nacelle tanks (one for -
each engiae) .. (2) 29 gallons
S Total - 58 gallons
Expansion SPACE L 4 gallons

1-16. SETTING AND RANGES OF MOVEMENT
OF CONTROL SURFACES. -

SBBINLEE Fixed
O T Fixed
Ailerons , : S
UP travel 13 (£ inches
S : . 27 degrees)
DOWNeravel ... .. 8 (=14) inches
) (18 degre=s)
Aileron droop T e (114 degrees)
Aileron trim tabs < -
UP trave] IS 2 (=Y%) inches
- o : : (1214 degreesy -
DOWN travel o 2 (£12) inches <
: (1214 degrees) ~
Flaps (toral) T 1 (45 degrees).
Elevarors
up e 12 (£1) inches
: (30 degrees)
DOWN teavel ... -8 (£14) inches

, 20 degrees)
Elevator trim tabs : :

UP travel o 154 (:£14) incles
: : ' (12 d.egrees)
DOWN teavel ... C15% (1) inches
' (12 degrees)

Rudder . ’ Co
RIGHT eeavel ... 26% (£34) inches
o - (2914 [=*1] degraes)
LEFT cravel ... et 26Y% (£14) inches
o - (29145 | =1 | degrees)

Rudder trim tabs

RIGHT travel..... . 2% (:£%) inches

(12 degrees)

LEFT wavel ... 2% (o 14) inches "

(12 degrees)

1-17. ACCESS AND INSPECTION
' PROVISIONS. -

1-18. The airplane js equipped with 164 inspection
doors and cover plates. Thejr purpose js 1o provide
access (o various covered parts of the airplane which

~

i
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require inspection, adjustment, repair, replacement or
servicing. Their locations are indicated in figures 1-5
through 1-10 which show the bottom, top, lefr, and right
surfaces of the airplane.

1-19. HOISTING PROVISIONS.

1-20. Provisions are made for hoisting the complete
eirplane, the fuselage, the outer wing, the horizontal
and vercical stabilizers, the rudder, the engine assem-
blies, 2nd the propellers. Various types of slings are
required for hoisting. For further information, refer
to Section II. ‘

1-21. JACK]NG‘ PROVISIONS.

1-22. Both forward and aft sections of the airplane are
raised by jacks at poiats which are protected with jack
pads. The forward section of the airplane is raised by
using either of the two secs of jacking points. An alter-
nate emergency method of raising a single wheel is also
provided. The tail section is raised at one jacking joint.
For further information, refer to Sectjon L.

1-23. TOWING.

-24. Tow the airplane from the front by attaching
ow lines to the main wheel axles, or tow from the
tzil wheel by attaching a tow bar to the rear wheel
zxle. For further information, refer to Sectjon 11.

[

-

1-25. LEVELING,

1-26. Two sets of leveling pins are provided as refer-
ence markers so that the airplane can be leveled on

both longitudinal and -lateral akes. For further infor--

mation, refer to Section 1I.

1-27. PARKING BRAKES.

1-26. To set the parking brakes, depress the brake
pedals evenly and pull out the parking brake control
lever. YWhen the brakes have received undue use in
landing, permit them to cool before setting the parking
brake lever. For further information, refer to Section II.

1-29. MOORING.

1-30. During normal weather conditions, it is not
necessary to tie the airplane down if the parking
brakes are set and the wheels are properly chocked.
If high wind velocities are anticipated, the airplane
must be tied down in accordance with the inscructions
in Section 11,

-31. SERVICING AIRPLANE.

1-32. FUEL PROVISIONS. Four fuel tanks are pro-
ided; two main, and two auxiliary tanks locaced in

the wing area. The airplane can also ‘be equipped
with two, four, six, or eight long range tanks installed
in the fuselage. For furcher information, refer to Sec-
tion VI.

1-33. BONDING OF FUEL NOZZLE. The fuel de-
livery hose used in fueling must be metal lined or
otherwise bonded between the nozzle and the fitting
at the opposite end. For further information, refer to
Section II.

1-34. GROUNDING OF FUEL TRUCK. The refuel-
ing truck muset be equipped with a static grounding
chain and two grounding cables when the airplane is

being serviced.

1-35. LUBRICATING OIL. Lubricating oil for each
engine is contained in a tank located in each nacelle,

1-36. ALCOMHOL TANXS. Tanks containing alcohol
for de-icing and anti-icing are located in the baggzage
compartment, on the bulkhead behind the pilot's seart,
and below the right wing fillec. For further informa-
tion, refer to Section 111,

1-37. OXYGEN CYLINDERS. Oxygen cylinders are

provided and are filled to 425 psi, using USAF approved
equipment,

1-38. LUBRICATION. Information on types and ap-
plication of lubrication is outlined jn Section II,

1-39. " AIRFRAME,

1-40. WING. The wing is. of aluminum alloy con-

struction and consists of a center section to which two
nacelles are permanently attached, and two outer wing
panels.

1-41. EMPENNAGE. The empennage consists of the

vertical and horizontal stabilizers, the elevators, ‘and
the rudder. :

1-42. FUSELAGE. The fuselage is of semimonocoque
construction consisting of upright frames and longe-
rons and covered with 2024-TAL Sheert.

"1-43. CARGO COMPARTMENT (C-47 AIR-

PLANES). The Cargo compartment is used for carrying
cargo and troops. Provisions are made for the installa-
tion of long range fuel tanks in the compartment, when
required. For furcher information, refer to Section 11.

1-44. CABIN COMPARTMENT (C-117 AIR-
PLANES). There are seven rows of three seats in the
cabin compartment. The fearures consist of interipr
insulation and soundprooﬁng, bngéage. racks, a coilet

and washroom, a coat rack and a bulfec. For furcher 3

informacion, refer to Section 11,

Se<tion | .
Paragrophs 1-19 to 1-44
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Section }

Poragraphs 1-45 to 1-52

Key to Figure 1-5
Iter Nomenclzture Itemn Nomenclature
1. Aileron Hinge Cover 26. Brake Pipe Access
2, Aileron Tuszbuckle Access 27. Outer Wing Access
3. Aileron Cable and Pulley Access 28. Nacelle Inspection
4. Fuel and Iastrument Pipes Access 29. Starter Cable Release Access Door
5. Fuel Tank Covers 30. Wing Nose Section Access
6. Fuel Pipe Access 31, Wobble Pump Control Access
7. Hydraulic Pipes Inspection 32. Ourside Battery Recepracle
8. Bellcrank Inspection 33, Battery Access
9. Flap Strut Access 34, Servo Cable Access
10. Formation Lights Access 3s. Control Cable Access
11. Elevator Tab-Drum Access 36. Control Cable Inspection
12, Brace Serut Bolt Access 37. Pedestal and Control Column Access
13. Bellecrank Access 38. Control Cable Access
14. Fuel Pipes Access 39. Fuselage Tunnel Covers
15. Selector Valve Access (2) 40. Turnbuckle Access
16. Engine Controls Access 41. De-Icer Distributor Valve Inspection
17. Rear Spar Access 42, - Hydraulic and De-Icer Pipe Access
18. Aileron Tab Drum Access 43. }"L.lel and Ins:u'xmem: Pipes Access
19, Wing Inspection 44, Oil Cooler Drain Plug Access )
o 45. (Starter Release) Ground Heat Duct
20. Light Access 46. Xanding Gear Attach Bolt Access
21. Electrical Junction Box Access 47. Brake Pipe Access
22.  ~ Outer Aileron Bellcrank Access 48. De-Icer Pipe Access
23. Wing Inspection 49, De-Ycer Drain Cock
24, Aileron Inner Bellcrank Access *50. Flux Gate Transmitrer Access
25. Aileron Cable Inspection 51 Toilet Trap Access
*Installed on C-47 Airplanes
tInstalled on C-117 Airplanes

1-45. PYROTECHNICS. The airplane is equipped
with the following pyrotechnic units: a pistol, pistol
holder, signal flare container, and the required ammu-
nition. For further information, refer to Section II.

1-45. WINTERIZATION PROCEDURES.

1-47, GENERAL DiESCRIPTION. When an installed
item has been winterized, replacement must be made
with a like winterized item, whenever possible. If
the replacement item has not been winterized, or if it
is impossible to determine whether or not the replace-
ment has been winterized, a record of each re-
placement must be kept. Include in the record a
complete identification, for example, the part number,
specification, nomenclature, etc, of the replacement
item, the date installed, and the organization thar in-
stalled it. For further information, refer to Section I1I.

HEATING AND VENTILATING
SYSTEMS.

1'48.

1-49., GEINERAL DESCRIPTION. The heating and
ventilating systems are of two major types. A steam
heating system is installed in carly C-47 airplanes and

a hot air heating system is installed in later C-47 and
C-117 airplanes. For further information, refer 1o

- Section 111,

1-50. STEAM HEATING AND VENTILATING SYSTEP‘;\’.
The steam heating system consists of a boiler, water

supply tank, funnel, pressure gage, pressure regulator, .’

pressure relief valve, two air eliminators, two steam
tcaps (only one stearn trap on some airplanes), shutoff
valves, radiator, two windshield déErosting shields,
airscoops, pipes, ducts, outlets, controls, and control
linkages. A reserve water supply tank is installed on
some airplanes.

1-51. HOT AIR HEATING AND VENTILATING SY5- .

TEM (SOME C-47 AIRPLANES), The hor air heating
and ventilating system consists of two heat exchangers,
two mixing chambers, four critical temperature warn-
ing lights, two critical temperature thermoswitches,
and the necessary airscoops, ducts, tubing, hose, outlet
valves, controls, and control linkages. The windshield
defrosting shields serve as baffles for the outer wind-
shield defrosting. For information on the other sys-
tems, refer to Section 111,

1-52. HOT AIR HIATING AND VENTILATING SYS—\
TEM {C-117 AIRPLANES). The heating and ventilatiag®

system consists of two heat exchangers, one mixing

7

e
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Section 1

A owNm

. Rear Instrument Panel Access

Antenna Iastu!lation Access

Removal 4 Places)
Ram Door Liokage (Also Scoop Removal 4 Places)

. Ram Door (Actuating Cylinder) Access (Also Scoop

. Removal of Rear Half of Scoop (£ Places)
. Tail Surface Hoisting Access

. Vertical Stabilizer De-Icer Access

. Vertical Stabilizer De-Icer Access

Cone Junction Tube Access

VEONAW

Figure 1-7. Inspection Doors and Cover Plates (C-47 Airplunes)—Left Side

31,054

. Rudder Tab Drum Access

. Elevator Torque Tube Access
. Rudder Torque Tubé Access

. Electrical Juaction Box Access
. Tail Sucface Hoisting Access

VAN

O &N

- Scoop Removal Access (f Places)

Ram Actuating Cylinder and Scoop Removal

. Aateana Installation Access
. Rear Instrumentr Panel Access Hood

Figure 1-8. Inspection Doors and Cover Plates (C-47 Airplanes) —Right Side

31,063

1-9
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N 1. Instrumen? Panel Access

3. Oxygen Filler Valve Access
2. Ram Door Linkage

4. Tail Surface Hoisting Access

S. Vertical Stabilizer De-lcing Access
6. Tail Cone Junction Tube Access

Figurs 1.9, inspecfion Doors and Cover Plates (C-

117 Ajrplanes) —Left Side

31,056

1. ELEYATOR TORQUE TUBE ACCESS
.- RUDD:ER TORQUE TusE ACCESS

2
3. ELECTRICAL JUNCTION BOX ACCESS
4. RUDDER TABA DRUM ACCESsS

5. TAIL SURFACE nOISTING ACCESS
6. CONDITIONED AR INLET
1. RAM DOOR LINKAGE

i-10

Figure 1-10. Inspection Doors and Cover Plates (C-117 Airplanes) — Right Side

31,055
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chamber, two critical temperature thermoswitches, two
windshield defrosting shields, airscoops, ducts, tubing,
hose outlet valves, vents, controls, and control linkages.

1-53. DE-ICING SYSTEM.

1-54. GENERAL DESCRIPTION. Air-inflated rubber
de-icing boots are provided to remove ice from the
leading edges of the wings and the tail surfaces.
Tubular aic cells incorporated within the wing boots
are inflated alternately causing a wavelike motion of
the de-icing boot which loosens the ice that has
formed. The force of the airstream removes the ice.

- 1-55.° DE-ICING BOOTS. The -de-icing boots are
fabricated of rubber with tubes extending lengthwise
within the rubber strips positioned along the leading
edges of the wing and empennage. The wing boot
installation consists of two outboard and two inboard
sections, each containing three parallel inflarable tubes.
The empennage boot installation consists of two hori-
zontal stabilizer sections and a vertical stabilizer sec-
tion, each with two parallel inflatzble tubes. Whea

. de- icing, the center tube in each wing boot is inflated

first in the sequence, and the stabxhzer tubes mﬂate

s:multaneously

1-56. DE-ICING PUMP. Pressure for inflating the
de-icer boots is supplied from two engme—dnven
vacuum pumps.

1-57. ANTI-ICING SYSTEMS.

1.58. GENERAL DESCRIPTION. The anti-icing system
prevents ice formation on the surface areas of the
airplane. Two sources of heat are available to melt
the ice or prevent its formation. One source of heat
is from the exhaust unit hot air duct. This hot air
supply defrosts the windshields and also maintains the
carburetor temperature above a fixed minimum. The
other source is from the electrical current which oper-
ates the heater to prevent ice formation ‘on the instru-
ment pitot tubes.

1-59. WINDSHIELD ANTI-ICING SYSTEM. The wind-
shield anti-icing system supplies alcohol on the outside
of the windshields to prevent ice from forming and to
rnaintain clear visibility. This system consists of a
tank, pump, and filter which are common to Both
the windshield and carburetor anti-icing systems.
Alcohol is supplied from the tank, through the pump
and filter, to the front and side windshields.

1-60. PROPELLER ANTI-ICING SYSTEM. The propel-
ler anti-icing system is provided to prevent ice from
forming on the propeller blades. The fluid is pumped
from the supply tank, through a shutoff valve, filter,
and an electrical pump, to a slmger ring installed on
the propeller hub.

Section |
Paragraphs 1-53 to 1-68

1-61. FIRE EXTINGUISHER SYSTEM.

.1.62. The airplane is equipped with a bromochloro-

methane (CB) system to extinguish engine fires. A’
fire in either engine is extinguished by actuating the

switches located on the control panel below the hmged

cover in the floor aft of the pilot’s control pedestal.

1-63. HYDRAULIC SYSTEM.

1-64. GENERAL DESCRIPTION. A pressure-type hy- |

draulic system is installed in the C-47A, C-47B, C-47D,
and C-117 airplanes to operate the main landing gear,

brakes, cowl flaps, wing flaps, the nonram carburetor -

air filter mechanism on C-47 airplanes only, 2 two-
speed supercharger control on some airplanes, and

_the windshield wipers. An engine-driven hydraulic

pump is installed on the accessory drive section of
each engine. Approximately 6 gallons of hydraulic
fluid, Specxﬁcanon MIL-O-5606, are required to fill
the system.

165. HYDRAULIC CONTROL PANEL. The hy-

draulic control panel is an assembly consisting of

valves, fittings, and piping installed on the bulkhead
aft of the co-pilot’s seat. The control panel installation
is divided into an upper aand a lower section. The
lower. section consists of the panel, engine pump
selector valve, wing flap control valve, landing gear
control valve, hydraulic hand pump, pressure regulator,
system pressure relief valve, wing flap relief valve,
hand pump-to-pressure accummulator shutoff valve,
auto-pilot shutoff valve, and check valves with the
necessary piping and fittings. The lower panel section is
installed as a single unit. The upper panel séction con-

tains the hydraulic reservoir fluid level sight gage and

a placard listing the fluid filling instructions. The
reservior filler neck extends from the hydraulic reser-
voir through an opening in the upper p:mel locarted
adjacent to the sight gage. :

1-66. HYDRAULIC BRAKE SYSTEM. The main land-.

ing gear wheel brakes are applied independeatly, or
simultaneously, by means of two brake control valves
which are contained in a single housing and linked
to the rudder brake pedals. Application of toe pres-
sure on the rundder brake pedals allows hydraulic fuid
to flow under pressure through the brake control valves
and piping to the brake actuating cylinders.

1-67. COWL FLAP HYDRAULIC S5YSTEM. Hydrau-
lically actuated cowl flaps are provided on the trailing
edge of each engine antidrag ring to control the flow
of air over the engines. The cow! flaps for each engine
are operared by a hydraulic control valve located on the
right side panel of the flight compartment.

1-68. WING FLAP HYDRAULIC SYSTEM. The wing
flaps are the splic trailing-edge type and are actuated

\
\
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Section 1

Paragraphs 1-69 to 176

Iter: Normenclature
1. Propeller
2. Cowling
3. Engine
4. Nose
5. Arntidrzg Ring
6. Flight Compartment
7. Eagine Mount
8. Nacelle
o. Outer Wing
10. - Outer Wing Tip
11. Aileron ’
12. RH Aileron Trim Tab
13, Outer Wing Flap
14. Inner Wing Flap

Key to Figure 1-11

Itern Namencla{ure

15. Fuselage

16. Tail Section

17. Vertical Stabilizer

18. Horizonral Stabilizer

19, Elevator

20. Rudder

21. Ruddes Trim Tab

22. - Elevator Trim Tab .
23. Tail Cone ‘

24, Fairing

25.  Tail Wheel _ -

26. ©  Fillee ~  c. s e ke
27. Center Wing o

28. " Landing Gear

29. Main Wheel

Ey a hydraulic cylinder. The wing flaps are controlled
by the wing flap control valve located on the hydraulic
control panel. ’ ' '

1-69. HYDRAULIC WINDSHIELD WIPER. Hydrau-
lically actuated windshield wipers are provided on
the pilots’ windshields. Hydraulic fluid pressure for
the windshield wipers is supplied from a cross fitting
in the brake pressure pipe.

1-70. POWER PLANT.

1-71. GENERAL DESCRIPTIGM. C-47, C-47A and
C-117C airplanes are powered by two R-1830-92 en-
gines, A 14 cylinder engine is mounted on the forward
sice of each firewal] by weans of a steel tube engine
mount, 2ad is enclosed by engind cowling. Fuel is sup-
plied to each engine by an injection-type carburetor.
Several engine-driven accessory units are mounted at
the rear of the engine, Ignition is fumished by two
magaetes located on the aft section of each engine.
The ignition harness and spark plugs are shielded to
prevent radio interference. Levers on the control
pedestal aré connected by cables to the unirs on the
:ngine and govern the carburetor mixture, throtrle,
ind carburetor hot air positions.

1-72. C-47B and C-117A were originally equipped with
swo R-1830-90C engines having the same general charac-
cristicsandaccessories as those installed on C-47 and
Z-47A airplanes, with the exception of the two-speed su-
erchargers. The superchargers enable the airplane o
'perate more efficiently at higher altitudes than the
-47A airplanes. The engines installed on C-47B air-
lanes are nort interchangeable with those on the other
47 airplanes. When C-47B airplanes are modified 1o
orporate R-1830-90D engines, they are reclussified
. C-47D airplanes,

-73. ENGINES., The engines are supported by a
iount assembly secured to the firewall. The conversjon

o ——————— e o

of the R-1830-90C engines, if installed, cdnsists of the
removal of the two speed clutch and the installation of

. a single-speed gear drive ratio. These engines have

the following characteristics: ,
a. The 14 cylinders arranged in 2 banks of 7 cach.
b. Radial design and air-cooled. ‘
c. Compression ratio of 6.7 to 1.
d. 1050 hp 2t 2250 rpm at sea level.

€. 1050 hp at 2250 rpm at 7500 feet altirude for
C-47 and C-47A airplanes. :

f. 1000 hp at 2500 rpm ac 12,000 feet altitude for

C-47B airplanes using high blower.
8- 1200 hp at 2700 rpm at sea level take-off.

h. 1830 cubic inches of cylinder displacement,

1-74. ENGINE SECTION OF NACELLE. The engine
section of the nacelle includes the engine mount and
all cowling forward of the firewall. The engine cowl-
ing is made up of three sections, with the cowl flaps
attached to the aft edge. The cowling is not inter-
changeable between the left and right nacelles.

1-75. CARBURETOR AIR INDUCTION SYSTEM. T hree
methods of carburetor ajr induction are used to route
air into the carburetor: ram, ram filtered, and ram-
nonram filtered. For detajled information on the in-
duction system, refer to Section IV,

1-76. CARBURETOR. The R-1830-92 engines  are
equipped with FD12-H4 carburetors, and R-1830-90 ¢n-
gines have PDI2-F5 carburetors, The carburetor con-
sists of the following Components: ‘the main thrott]e
body, automatic mixture control, fuel regulator unit,

fuel control unit, and an adapter unit, For further de-

tatls refer to Section Iv.
]
1.12
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Section 1
Paragraphs 1.77 to 1-86

Itern Nomenclature
1. - Propelles
2. Cowling
3. Engine
4. Nose Section
5. Anridrag Ring
6. Flight Compastment
7. Eogine Moun:
8. Nacelle
9. OQuter Wing
10. - Outer Wing Tip
11 Alleron R
12, RH Atleron Trim Tab
13. Quter Wing Flap
14. Inner Wing Flap
15. Fuselage

Key to Figure 1-12.

Itemn Nomenclature
16. Fuselage Fairing
17. Tail Secrion
18. Horizontal Stabilizer
19. Verrtical Stabilizer
20. Elevator
21. Rudder
22, Rudder Trim Tab .
23. Elevator Trim Tab . -
24, Tail Cone
25, Empennage Fairing
26. Tail Wheel
27. Fillec
28. Center Wing
29. Rib
30. Landing Gear
31 Main Wheel

1-77. ENGINE SUPERCHARGERS (C-47, C-47A,
AND C-47D AIRPLANES). The R-1830-92 engines
installed on C-47 and C-47A airplanes, and the R-1830-
90D engines on C-47D airplanes are equipped with
integral single-speed superchargers with an impeller
gear ratio of 7.15 to 1.

1-76. ENGINE SUPERCHARGERS (C-47B AND
“-117A AIRPLANES). The R-1830-90C engines in-

alled on C-47B and C-117A airplanes incorporate
single-stage, two-speed superchargers with a low-
blower ratio of 7.15 to 1, and a high-blower ratio of
8.47 to 1. The low gear ratio allows the engines to
operate efficiently at sea level and low altitudes. The
high gear ratio allows the engine to maintain higher
power at greater altitudes. N :

1-79. ENGINE OIL PUMP. A three-secticn oil pump
2ssembly is installed at che lower left side of the engine
rear case. One impeller gear of each section is keyed
:0 the drive shaft and rotates an impeller turning free
>n an idler shaft secured to the pump end plate. The
sutboard section of the pump supplies oil under pres-
sure to the engine and the inboard and center sections
oick up oil from the engine rear case and the main
sump, and return it under pressure through an external
>ipe to the oil supply tank.

1-80. ENGINE PRIMZIR SYSTEM. When the engine
srimer solenoid is energized, fuel flows under pressure
‘o the spider fitting mounted on the intake pipe- of
cylirider No. 1. The spider fitting serves as a distribu-
sion manifold through small pipes connected to the
op cight cylinders for priming the engine (on some
irplanes, the priming fuel is hearted).

1-81. ENGINZ MANIFOLD PRESSURE SYSTEM. The

1igine manifold pressure system measures the pressure
«t which the fuel mixture enters the inrake pipes of
he engine. The conrtrol and dual gages are located
n the instrument panel in che flight compartment.

1-82. ENGINE IGNITION SYSTEM. The engine igni-
tion system includes the ignition switches, a booster
coil installed on C-47 airplanes, or an induction vj-
brator installed on C-47A airplanes, magnetos, ignition
harness, and the spark plugs.

1-83. MAGNETOS. Ignition is furnished to the
spark plugs from two magnetos mounted on the engine
rear accessory section. The right magneto is connected
to the front spark plugs of all cylinders and the lefc
magneto is connected to the rear spark plugs,

1.84. SPARK PLUGS. Two spark plugs are installed
in each of the 14 cylinders. Five types of plugs are
available and are to be used interchangeably in sets
but must not be mixed. Individual leads are routed
from the distribucor block of the magneto to each
spark plug. .

1-85. PROPELLER. A hydraulically controlled propel-
ler is installed on the drive shafr of each engine.
These propellers are the fast-feachering type. A con-
stant-speed control unit, mounted on the propeller pad
of each engine, automatically maintains the constant
speed of each engine. The engine-driven propeller
governor adjusts the propeller blade angle through a
constant range of 1200 rpm minimum to 2700 rpm
maximum to meer the chauging conditions of altitude,
attitude, and throttle setring. The change in blade
angle is accomplished through regulation of the flow
of engine oil under pressure to and from the propeller.
Each propeller is equipped with a feathering system
operated by an individual electrical motor-deiven hy-
draulic pump installed on the cagine firewall and
is elecerically controlled from che flight compartment.

1-86. STARTER SYSTEM. On C.47 airplanes, an elec-
trical inertin-type starter with # solenoid-actuaced
meshing device is mounted on cach engine. On C-47A

. 115




Section }

Paragraphs 1-87 1o 1.95

airplanges, g combination electrica] inertia or direce.
cranking type starcer with a solenoid device js mounted
on each engine, Electrical-type Starters are operated by

switches located in che flight compartment,

1-87. OIL SYSTEM, Each engine section is provided
with an independent oj] System. The system consis:s
of an o}l supply tank located in each nacelle, an oj|
temperature regulator installed on the underside of
the nacelle, and the coanecting pipes and fictings. On
some modified C.47 airplanes, the oj] tank supplies
warm oil during cold weas &r operations,

1-89. FUEL SYSTEM,

1-90. GENERAL DESCRIPTION. Fuel is supplied to
the engines from two main tanks and two auxiliary
tanxs mounted in the center wing of che airplane. Fue]
quantity is measured by a liquidometer system which

consists of a floae assembly and liquidometer unjc B

ins:2lled in eack tank and electrically connected to the
fuel gage located on the right instrument panel in
the fiight compartment. Two selector valves Operated
by dial and handle type controls are Jocated jn the
light compartment, Under normal conditions, the
lefz engine draws fuel from the left tanks and the right
engine draws fuel from the right tanks, By using the
cross-feed selecror valves, fuel may be supplijed from
20y tank to either engine. Pipes connect the selector
valve to the hand-operated wobble pumps which are
operated to raisa the fue] pressure when starcing the
engires, or before the engine-driven fuel Pumps are
in operation. The fuel flows from the wobble pumps

celle, then to the engine-driven pumps and, under pres.
Sure, to the carburecrors, A cross-feed pipe is connected
to the pressure side of each engine-driven pump, and
the two cross-feed valves are operated by the single
coatrol located in the flight compartment. The cross-
feed syscem supplies both engines with fuel from one
engine-driven Pump in case either bump fails. On Jate
C-47A, C-47B, and C-117 airplanes, the wobble pumps
have been replaced by two electrical booster pumps,
with the fuel strainers relocared in the system just
ahead of the booster pumps. Each fuel serainer ;s
located in the cencer wing near the respective séleceor
valve. The fuel fows from the selector valves, through
the strainers, the booster pumps, and the engine-
Iriven  pumps, (o the carburetor, Op airplanes
:quipped with elecerical booster pumps, there is no
ross-feed system installed, but operation of the fyue]
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selector valves remains the same. The booster pumps
furnish ample pressure and supply adequate fue] for
operation in case ejther engine-driven pump fails,
A vapor overflow pipe connects the top chamber of
the carburetor to the main tanks, and a fuel pipe

The fuel pressure g2ge normally indicates 14- to 18-
pounds pressure with engines funning. On some ajr.
planes, a pressure warning switch js installed in the
fuel pressure 83ge system. If the fue] bressure drops
below 12 pounds, the pressure warning switch illumi-

engine ojl .System and the propeller feathezing oil
system when starting the engines, Another solenoid
valve supplies fuel to the eight upper cylinders of the . -
engine for priming. On some airplanes, this fue] js
heated. The engine primer solenoid is mounted in
the nacelle near the fue] strainers, or on the firewal]
nexe to the oil dilutjon solenoid. On some airplanes,
a hand primer, located in each nacelle, s provided in
Place of the primer solenoid valve, Vent Pipes for each
fuel tank are provided and a vapor pipe connects each

tailed information regarding the installation ang oper-
ation of this system, refer to Section VvI.

1-92, INSTRUMENTS.

1-93. GENERAL DESCRIPTION, All the required in-
struments are installed jn the flight and navigator’s
compartments. These are 8enerally classified as flight
and navigation instruments,_engine instruments, tem-
perature indicating instruments, position igdicating
instruments, and miscellaneoys instruments, The flight
and navigatjon instruments are Operated electrically
by the vacuum system, or from pitot-static Pressure,

operated electncally, or directly by system pressure,
The instruments are mounted in ronmagnetic type
panels which are attacheq to the fuselage strucrure with
five shock absorbing mount unjgs. . The instruments .

“are illuminaced by incandescent. and ﬂuorescent-ty‘pe

lights, Jocated on each side of the flight compartment,
on the contro] pedestal, and on the instrument panel.

1.94. INSTRUMENT PANEL.  The instrument
panel, fabricated jn sections which are bolted together
to form a single unjc, js attached to the support
structure,

1-95. FLIGHT AND NAVIGATION INSTRUMENTS,
The flight and navigation jastruments are installed on
the main instrumenc panel and consist of two airspeed
indicators, two altimeters, and one vertical velocity in-
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dicator. Two pirot-static tubes mouated in masts on
the underside of the fusclage beneath the flight com-
partment, a static selector valve, and the connecting
tubing provide separate sources of pressure for operat-
ing each airspeed indicator. The static pressure from
each tube is combined into a single source routed to
the instruments. A static selector valve js connected
to the static pressure source and to an 2lternate static
ivbe routed through the aft fuel rank area, On late
C-47A and early C-47B airplanes, the alternate installa-
tion provides a source of emergency static pressure
for che altimeters and vertical velocity iandicator if
the pitotstatic tube source fails. On early C-47A,
late C.47B, and C-117 airplanes, the alternare installa-
tion provides an emergency source for the airspeed
indicators, altimeters, and the vertical velocity in-
dicaror if the pitot-static source fails. The pitot-static
tubes are protected from icing by electrical heaters
incorporated in the units.

1.96. AIRSPEED INDICATORS. Two airspeed in-
dicators are installed on the main instrument panel.
The single pointer on the indicator moves over the
dial to indicate the speed of the airplane relative to
the surrounding air in terms of eicher knots or miles
pzr hour.

1-97." ALTIMETERS. The pilot'and co-pilot are pro-
vided with barometric altimerers.
measures air pressure and is calibrated in feet of alci-
tude. The atmosphere surrounding the earth exerts a
pressuze in proportion to its weight. This pressure is
greatest at sea level (the standard reference point)
or at points below sea level, and decreases as alritude
is increased. Due to varying weather conditions, the
atmospheric pressure varies ovér the surface of the
‘earth, and over a period of time at a particular loca-
tion. The altimeter operates by these changes in
pressure. The airtight case of the inscrument is
connzscred to the airplane’s static pressure system so
that thé ambient air pressure at the altirude of the
airplane is transmitted to the inside of the case,

1-98. TURN-AND-SLIP INDICATOR. The rturn.
and-slip indicator is a basic flight instrument designed
to indicate the angular velocity and direction of a turn,
@nd any overbanking or underbanking while making
the turn, The turn rate and direction are computed by
a vacuum-driven gyroscope. The gyro actuates a needle
that gives an indication of direction and degree of
turn. An inclinometer, mounted to the dial in such
a way that its endire lengch is visible to the pilor,
indicates any overbanking or underbanking condition.

99. DIRECTIONAL INDICATOR. The directional
-ndicator is a flight instrument, designed to provide
the pilot with a "dead beac” visual directional refer.
ence for steering straight courses and making precision
turns. The directional indicaror is operated from a

The altimeter

Section |
Paragaphs 1-96 to 1-105

vacuum supply of 314, to 4 inches Hg. A caging knob
is used to initially set the directional indicator with
the magnetic compass and to reset it at intervals. Push-
ing the knob in cages the mechanism, setting the card
so that the desired heading can be made. Pulliag the
knob out releases the mechanism aad leaves the hori-
zontal gyro free.

1-100. ATTITUDE INDICATOR. The attitude indi-
cator is a flight instrument that provides the pilocr with
constant visual indication of the attitude of the ajr-
plane relative to the earcth in pitch and coll. The
vacuum-driven gyro motor revolves with its spin
axis in an upright position. Due to gyroscopic inertia,
this upright position is rigidly maintained as the
airplane bearing the instrument pitches and rolls about
the gyro.

1-101. GLIDE SLOPE INDICATOR. The glidé slope

indicator is mounted on the lefe side of the main’

instrument panel and furnishes the pilot with vertical
and lateral guidance during landing operations when
visibility is poor.

1-102. MAGNETIC COMPASS. The magnetic com-
pass located in the vee of the windshield -above the
glareshield, is used to indicate continuously the head-
ing of the airplane with reference to the earth's
magnetic field. The compass card and magnets are
attached to a float containing a pivot. The card is
graduated in 5-degree increments to represent hori-

zontal angle. A compensator is attached to the compass

to provide a means of compensating it for deviation.
It consists of two sets of permanent bar magnerts ar-
ranged in two planes at right angles to each other
and assembled above the center of the compass magnets.
Each set is adjusted by slot-head screws marked N-S
and E-W and is located under a cover at the top of
the lens ring. :

1-103. REMOTE-INDICATING MAGNETIC COM-
PASS. The remote-indicating magnetic compass is
used to continuously indicate the heading of the air-
plane with reference to the earth’s magneuc field.

1-104. GYRO FLUX GATE COMPASS SYSTEM. The
gyro flux gate compass System operates on the principle
of electro-magnetic induction. The system consists of
a transmitter, master indicator, amplifier, repeater jin-
dicator, and a remote eclectrical caging drive moror.

1-105. ENGINE INSTRUMENT SYSTEMS. The engine
instrument systems are provided o give the piloc a
means of monitoring the performance of the cngines.
The engine instrument systems consist of the tachom-
eter system, manifold pressure indicating system, oil
pressure indicating syscem, fuel pressure indicaring
system, fuel quantity indicator, and the temperacure
indicating systems. ’
9
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Porographs 1-106 o 1-119

1-106. TACHOMETER SYSTEM. The tachometer
system is provided to give the pilot visual indication
of engine speed. The system consists of one dual
indicator on some airplanes, or two single indicacors
on other airplanes, mounted on the main instrument
panel, and tachometer gensrator mounted on each
engine. The tachometer Senerator is direccly coupled
to the tachometer drive shafc outiet and is mounted
on the outboard side of ¢ha engice. When the engine
shafc iy rorated, the shaft of the tachometer generator
rotates znd produces three-phase electrical power
which is transmitted to the synchronous motor inside
the indicator unit. As the speed of the engine changes,
the speed of the tachometer generator changes, causing
2 corresponding change in the speed of the syachronous
motor of the indicator: The dual indicator is calibrated
to indicate the revolutions per minute (0 to 4500) of
both engines. There are two indicator pointers, one
marked “L” for the left engine aand the other marked
“R" for the right engine. The single indicators, when
installed, are calibrated from 0 to 3000 rpm, or 0 to
3500 rpm.

1-107. MANIFOLD PRESSURE INDICATING SYS-

“TEM. The pressure indicated on the manifold pressure

gages, located on the cencer of the instrument panel,
is t2ken from the intake manifold of each engine. A
valve is installed in the manifold pressure gage piping
to clzar che piping of condensation and foreign matter.

1-108. ENGINE OIL-PRESSURE INDICATING SYS:
TEM. A dicect engine oil-pressure indicating system
is installed on the airplane, and consists of an oil-
pressure indicator, oil gage service past, and the con-
neccing piping.

1-109. ENGINE FUEL PRESSURE INDICATING
SYSTEM. A dual direct reading hydrostatically oper-
ated fuel pressure £3ge mounted on the main inscru-
ment panel is calibrated in pounds per square inch.
Two pipes connect the fuel pressure gage in the flight
compariment to the fuel pressure pipe inlet at each
carburetor.

1-110. FUEL QUANTITY INDICATOR. A liquidom-
eter fuel quantity indicator js installed on the maig
instrument panel to indicate the fuel quantity in the
two main and the two auxiliary tanks, '

1-111. TEMPERATURE INDICATING SYSTEMS. The
temperature indicating systems supply the pilot with the
necessary temperarure data, The temperature indicating
systems consist of the free ajir temperatvre indicating sys.
e, the engine oil temperature indicating syscem, the
carburetor air temperature indicating system, and
the ¢ngine cylinder temperature indicating system.

1-112. FREE AIR TEMPERATURE INDICATING
SYSTEM. The free air temperacure indicating system
furnishes the crew with a true indication of the out-
side temperacure. The system consists of an indicator

1.8
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located on the right side of the main instrument panel
and a temperature bulb installed on the fuselage.

1-113. ENGINE OIL TEMPERATURE INDICAT-
ING SYSTEM. Two  oil temperature indicators are
mounted on the main instrument panel. On some ajr-
planes, only one dual indicator is installed. A tem-
perature bulb, located on the right side of each engine
accessory case, furnishes oil temperature indications
to the temperature indicator.

1-114. CARBURETOR AIR TEMPERATURE INDI-
CATING SYSTEM. One dual carburetor air tempera-
ture indicator is installed on the right side of the
instrument panel. Two thermometer resistance bulbs
are installed, one in each engine carburetor airscoop
assembly. The indicator is connected electrically to
the resistance bulbs so that changes in the temperature
of the carburetor will be shown on the indicator, by
changes in the electrical Current in the circuit be-
tween the bulb and the indicator. :

1-115. ENGINE CYLINDER TEMPERATURE IN-
DICATING SYSTEM. One dual engine cylinder tem.
perature indicator is installed on the right side of the
main instrument panel. On some airplanes, two
single indicators are used. A thermocouple installed
at the spark plug on cach engine converts heat to

electrical current which is transmitted to the indicator.

1-116. HYDRAULIC PRESSURE INDICATING SYS-

TEM. Two hydraulic System pressure gages, mounted
in a bracket assembly below the right windshield at
the co-pilot’s station, are direct
operated gages calibrated from 0 to 2000 psi.

1-117. PITOT-STATIC SYSTEM. The pitot-static sys-
tem supplies static and ram ajr pressures necessary
for operation of the velocity indicator, the airspeed
indicator, and the altimeter, The system consists of
two pitot-static tubes, mounted on masts located on
the underside of the fuselage, a static selector valve,
and the connecting tubing. The pitot static tube units
are protected from ice by electrical heaters which are
buile into the units.

1-118. VACUUM SYSTEM. The vacuum system con-
sists of 2 vacuum 528e, two engine-driven pnmps, two

. vacuum relief valves, two check valves, a vacuum manj-
. fold, two air filters, and the connecting tubing. The

- and the attitude indicator.

System provides for the operation of the autopilot,
the turn-and-slip indicator, the directiona] indicator,

1-119. OXYGEN SYSTEM. The oxygen system pro-
vides the crew and passengers with oxygen as re-
quired. Two types of systems are used. The low-
pressure systems have a supply pressure of 400 psi.
The systems are filled through an external valve, lo-
cated forward of the main cabio door, using approved

USAF equipment.

reading pressure-
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1-120. ELECYRICAL SYSTEM.

1-121. GENERAL DESCRIPTION. The basic electrical
system consists of a 24-volt d-c, single-wire installation
which receives power from two 12-volt batteries con-
nected in series and from two 28-volt d-c engine-driven
generators. There is a supplemental electrical system
consisting of a 115-volt, 400-cycle a-c single-wire
installation which receives power from an inverter.
The airplane structure serves all electrical power sys-
tems as a ground return. Some ajrplanes have two main
and one spare inverters.

1-122. BONDING. Bonding is the process of me-
chanically connecting certain meral parts in such a
way that they will make a good electrical contact. The
objectives of bonding are to provide a low-resistance
current path for the electrical equipment which uses
the airframe as a return circuit, to provide good
conductivity becween surfaces acting as shields, to
reduce radio noise, and to eliminate fire hazards caused
by static electricity generating and discharging in the
form of sparks.

1-123. D-C POWER DISTRIBUTION. The 24-volt d-c
power provided by the two batteries and two gener-
ators is distributed to the various electrical and
electronic systems through the fuse or circuit breaker
bus Jocated in each firewall junction box. All wiring
from the fuselage to the wings is connected through
the terminal strips located in the left wiring tunnel.
On some C-47 airplanes, all wiring is routed in conduit.
On other C-47 airplanes, conduit is provided only for
wiring from the engine section. On C-117 airplanes, all
cabin wiring, ignition system wiring, and engine
section wiring, with the ‘exception of the generator
circuits and the high-blower warning light circuits,
are routed through conduit.

1-124. JUNCTION BOXES. Junction boxes are in-
stalled on all airplanes to provide access to the con-
nection points for servicing the electrical systems. For
detailed information, refer to Section VI,

1-125. BATTERY SYSTEM. The battery system sup-
plies 24-volc d-c power from two 12-volc barteries
connected in series to the main eleccrical bus through
a battery connector relay which is controlled by the
master battery switch mounted on the pilot’s center
electrical control panel. External power supplied from
a portable battery cart or reccifier, connects to the d.c
bus through a receptacle mounted on the underside of
the fusclage aft of the radio compass loop antenna.

1-126. EXTERNAL POWER RECEPTACLE. An
external power recepracle, mounted under the fuse-
lage jusc afc of the radio compass loop antenna; auto-

Section 1
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matically connects an external
plane electrical system.

Be sure to turn the master battery switch off
when using an external power source.

power source to the air-

1-127. GENERATOR SYSTEM.

1-128. The generator system is the primary power
source for the airplane’s electrical and electronic equip-
ment. Two engine-driven generators are connected in
parallel through the reverse-current relays to the main
bus. The generators are controlled by two voltage
regulators which distribute the electrical load equally
between the two generators. The generator system also
consists of one shunt resistor connected to the negative
terminal of each generator, two ammeters, two am-

meter shunt resistors, two warning lights, two current”

limiters, and two generator main line swiiches.

1-129. GENERATOR. The generator installed on the

accessory case of each engine is either 100 or 200
ampere capacity.

1-130. YVOLTAGE REGULATOR. A voltage regu-
lator for each generator circuit is located in the main
junction box. The voltage regulator controls the
generator voltage by varying the resistance in the field
circuit. '
. -/

1-131. A-C POWER. A-c power is supplied to the
airplane as outlined in the following paragraphs.

1-132. ELECTRICAL INVERTERS,

1-133. A single-phase, 110-vole,
installed on the floor below the radio operator’s table
and supplies a-c power to the electronic equipment.
Some airplanes have rwo main and one spare inverters.

400-cycle jnvercer is

1-134. LANDING GEAR CIRCUITS. The landing
gear warning light warns che pilot of certain mal-
functions or unsafe coaditions of the hydraulically
agua;ed main.landing gear. The landing gear safety
circuit prevents inadvertent retraccion of the landing
gear when the airplane's weight is on the main gear.
For furcher information, refer to Section X1,

1-135. RADIO.

1-136. GENERAL DESCRIPTION. Various types of
radio equipment are used for communication, naviga-
tion, identification, altitude indication, and instrument
landing. The electronic units are mounted on racks
throughout the airplane. Remote control panels for
operation of the cquipment are locared at the pilot’s,
co-pilot’s, radio operator’s, and navigator's stations.
Antennas are insalled in various locations.
w
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1-137. POWER SOURCES. The basic electrica] sys-

tem consists of a 24.vol, d-c, single-wire installation
which receives power from two 12-volr batteries con.
nected in series and from two 28-volt d-¢ engine-driveq
generators. There fs 2 supplemental elecerjca] system
containing a 115-vol, 400-cycle a< single-wire installa.

vercers. The airplane strucCture serves gl] electrical
bower as a ground recyrq, Some airplanes have two
main and ons Spare invercers.

" 1-133, VHF COMMUN)CAT!ONS EQUIPMENT. The
VHF communicacions equipment of the airplane js
discussed in che following Paragraphs,

1-139. AN/ARC.3 VHF RECEIVER-
TRANSMITTER.

1-140. The AN/ARC-3 VHF receiver and transmie.
tr unit provides short-range, tWo-way radio com-
munication with other airplanes, or with 8round sca-
tions. The AN/ARC-3 VHE receiving equipment
consists of a receiver, a dynamotor, a radio controf
Pansl, and the necessary mountings,

1-141. T-67/ARC.3 TRANSMITTER-RECEIVER.
The VHF transmitcing équipment consists of a trans-

mitier-receiver unit, a dynamotor, aad the necessary

mouniings, The T-67/ARC-3 unic s installed in the. )
maia radio rack, and provides transmission on any

one of the eight Crystal-controlled frequencies within
~ the range of 100 (o 156 megacycles. The transmitter-
receiver unit is mounted in a racl which serves as a
founting base. The unjt transmits or recejves when
the control switch is actuated. The channel-contro}
ratcher motor actuates 2 frequency shifter slide which
automatically selects the correct crystal and tunes
the circuit to the desired frequencies, '

1-142.. UHF COMMAND COMMUNICATIONS EQUIP-
MENT. UHF command communications equipment for
the airplane js discussed in the following Paragraphs,

1-143. AN/ARC-27 UHF COMMAND EQUIPMENT.

1-145. The AN/ARC-27 UHF command equipment
provides voice cémmunications Over essencially line-of.
sight distances on 18 preser, seleceed frequencies in the
UHF baad of 2259 t0 399.9 megacycles, The com-
munications channels and a guard change] are pre-
sclected from a choice of 1750 possible frequencies
spaced 100 kilocycles apart in the band. The unit
can ke remorely operated from the piloc’s conerol Panel.
Transmission and reception are on the same frequency
and by the same antenna, The €quipment consjscs of
three basic Components: the reccivcr-transmitter, the
radio set control unit, which provides the pilot remote

control operation of the equipment, and the antenna.

1-20

’ 1.0. 1C-47.2

1-145. LIAISON COMMUN!CATION EQUIPMENT.
The AN/ARC-8 Iiaison communicatijon €quipment js
a long range or airplane-to-base radio set provided fc
reporting the airplane’s position and flight progress.
It consists of a transmitter, receiver, dynamotor, and
an aatenna. The piloc’s selector switch located on the
Upper instrument contro] Panel, must be, placed in
the LIAISON position to Operate the unjt.

1-146, INTERPHONE SYSTEMS, The.interp};one sys-
tems are discussed in the following Paragraphs.

command set, the liaison set, and all the receiving
equipment., The interphone €quipment consises of
the following unjcs: Four C-166/A1C-3 control boxes,
each containing a vacuum tube serving as aa isolatjon

box is installed at the cargo door for interphone opera.
tion only. Ap AM-26/A1C-3 interphone amplifier
completes the interphone equipment.

1-148. RC-36B INTERPHONE SYSTEM. The RC.
36B interphone system, installed on .some C-47 air.

- planes, provides communication facilitjes for the

amplifiers, fiye BC-1366M jack boxes, two 51C-2575
mixer boxes, and two filters.

1-149, voR NAVIGATION EQU!PMENT. The ARN-
14 VOR navigation receiver js designed to provide al}

280 channels, This includes OMNI-directioha] range
channels (112.0 1o 117.9 megacycles), 90/150 localize,
channe]s (108.0 to 111.9 megacycles), and two VHF
visual aural fange navigation channels (108.1 0 1119
megacycles). The ARN.14 VOR navigatijon receiving
equipment consjses of a receiver, a dynamoror unit,
three course indicarors, one OMNI-bearing indicator,
&-contro! panel, and che necessary mountings.

1-150. RADIO ‘COMPASS (ADF) EQU!PMENT. The
AN/ARN-7 radio compass (ADF) utilizes signals
transmitred from a range, commercial, or standard]

broadcast radio station to obrain directions or loca-

tiona] information, Under favorable conditions, gz
signal can be received several hundred mjles from its
origin. Some airplanes have dual AN/ARN-G radio
compass installations,

1-151. GLIDE §| opg EQUIPMENT. The AN/ARN-13

glide slope equi,.ment js designed to give vertical
guidance o the pilot ducing landing Operations when

&
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visibility is poor. This equipment is part of a naviga-
tion system which provides both Jateral and vertical
guidance.

1-152. MARKER BEACON EQUIPMENT. The marker
beacon receiver is installed in the main radio rack.
Upon receiving a 75-megacycle signal from a ground
transmicting station to the unit, an amber light located
on the main instrument panel illuminactes. The marker
beacon equipment is used for instrument conditions on
approach,

1-153. TACAN RADIO SET. Some C-47/C-117 Aircraft
are outfitted with the AN,/ARN-21 TACAN navigation
system which provides indication of distance and bear-
ing in relation to a known surface beacon within lige
of sight range up to 195 nautical miles. The radio set
coatains 126 fixed-frequency channels which ate spaced
1 megacycle apart. Operation of the radio setis in the
1025 to 1150MC range for transmission and 962 to
1024 aad 1151 to 1213 MC range for reception.

1-154. IFF RADAR EQUIPMENT. The AN/APX-6 or
AN/APX-25 IFF radar equipment is used to identify
the airplane as friendly when challenged by an inter-
rogator responsor associated with frieadly shore, ship,
and airborne radars, and to permit surface trackiag and
contro} of airplanes in whichitis installed, Functionally,
the equipment receives challenges which are initiated
by an interrogator responsor, and transmits replies
back to the responsor, where the replies are displayed,
aleng with the associated rada' targets, on the radar
indicators. \When the radar target is accompanied
by a proper 1FF reply, the targert is considered friendly.
Provisions are also incorporated for destroying the
IFF equipment in case of an emergency.

1-155. AUTOPILOT SYSTEM. The autopilot is a-

' gyroscopically controlled, hydraulically 2ctuated mech-
-anism ‘which maintains' the azirplane in lateral and
ke igitudinal attitude, #nd in directfonal ﬂig.ht by oper-
”? 1% thie flight control surfaces. The operating mecha-
ni$fY consises of chiree incerrelated systems: the vacuum
supply systent, which operates fwo gyroscopic control
units; and simultaneously controls the hydraulic fluid
pressure through the balanced fluid valves; a hydraulic
pressure system, which operaces the control sucfaces by
means of servo units in conjuaction with the flight
control cables of the rudder, ailerons, and elevators; and
a mechanical followup cable system, which restrains
the hydraulic servo action and prevents overcoutrol.
Each of the three systems depends upon the other two
for. proper operation, The gyroscopic control units, one
for 'rudder directional control, and one for bank and
cli’ml\";&{} -‘mounced at the main instrument panel.

. Section 1
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1-156. LANDING GEAR.

1-157. GENERAL DESCRIPTION. The landing gear
consists of a retractable main wheel gear and a non-
retractable tail wheel gear. The hydraulically actuated
main landing gear consists of two independent units,
one located in each nacelle area, designed to retract into
the nacelle wheel wells. The tail wheel js full swiveling
for taxiing or towing the airplane,

-1-158. GROUND LOCKS. Grouad locks are provided

to prevent the main gear from collapsing while the air-
plane is on the ground. The ground locks are stowed in
a canvas container in the main cabin compartment.

1-159. MAIN GEAR. The main single-wheel landing
gear retraces forward and up into the nacelle of each
wing. Each main gear consists of oleopneumatic struts,
trusses, links, a yoke rear brace strue, hydraulic acruat-
ing cylinder, a bungee or compensator, a safecy latch,
warning light switches, wheels, and brakes. When the
gear is fully recracted, the projecting ends of the zxles
are held against rubber bumpers built into the sides of
the nacelles and only a small portion of the tire pro-’
trudes below the lower contour of the nacelle,

1-160. MAIN GEAR SHOCK STRUTS. Each main
landing gear wheel is mounted between two pneu-
matic hydraulic shock absorber struts, which absorb
the landing and taxiing loads imposed upon the air-
plane. Landing loads are absorbed mainly by forcing
the hydraulic fluid contained in the strut through an
orifice located in the lower cylinder of the strut,
Taxiing loads are absorbed by the compression of the
air present in the upper chamber of the strut. Piping
routed becwween the two struts aids in balancing the
air pressure, . : '

1-161. MECHANICAL SAFETY LATCH SYSTEM.
A spring-loaded mechanical safety lacch is in'stalled in
each nacelle on the forward side of the wing front spar.
The unic automatically Jatches when the landing gear is -
fully extended by engaging a slot in the lower end of
the actuating cylinder piston rod. Latches for both
gears are controlled simultaneously by cables connected
to a single control handle located on the floor to the
right of the pilot’s sear.

1-162. BUNGEE. The bungee, used on early airplanes,
consists of six loops of elastic shock cords, mounted on
a forward yoke that is connected to the upper truss by -
a rod, and on the aft-yoke mounted in the rear area of
the nacelle. The bungee cords are extended by the ex-
teasion of the landing gear and id in balancing the
weight of the landing gear. The bungee also assists the
landing gear actuating cylinder to retract the landing
gear.

1-163. HYDRAULIC COMPENSATOR. On later air-
planes, the landing gear bungee installation was re- \
placed by a hydraulic compensacor o assist the landing 3
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gearactuating cylinder in providing faster retcaction of
the landing gear. The compensator is a hydraulic
Cylinder assembly bolced to a bracket on the frone wing
spar, with the cylinder rod atrached to the landing gear

1-163. LANDING GEAR POSITION INDICATING
AND WARNING SYSTEM. The landing gear position
indicating and Warning system consiscs of the landing
gear control valve, laading gear indicator lights, and
- the landing gear warning horn,

1-165. \WHEzLS AND AXLES. The main landing gear
wheels, interc angeable right and left, are of the flac-

1-167. Hydraulically actuated dual brakes are installed
on each main landing gear wheel, Each brake is bolced
10 2 brake torque collar which is bolted to the wheel,
Braking pressure s appiied independemly, or simul-

taneously, by toe bressure oa the rudder pedals,

1.168. FLIGHT WHEEL BRAKE. A flight whee]
brake is secured to the lower rear face of the firewall
in each nacelle and consiscs of a length of heavy flexible
belting faced wich small stee] or pon-ferrous plates.
As the landing gear is retracted into the nacelle, the
flexible brake contacts the tire tread and stops the

A
1-169. MAIN GEAR TIRES. The maijn landing gear
wheels accommodate 10-ply, 45 x 17:00-16 tires with
Type I inner tubes,

1.170. TAIL WHEEL.

1-172. TAIL \WWHEEL GEAR. A full swiveling, non-
retracting tail wheel js installed on the airplane. Major
components of the tail whee] §ear consist of the wheel
and axle assembly, tire, oleopneumatic strut, fork,
spindle, aud tail whee] locking device.

1-173. TAIL WHEEL SHOCK ABSORBER STRUT.
The tail wheel shock absorber scrue js atrached ar the
upper end to the spindle and at the lower end to the

1-182. RUDDER TRIM TAB.

T.0. 1C-47-2

strut piston, Taxiing loads are absorbed by the com.
pression of the air present in the upper chamber oi
the strue,

1-175. FLIGHT CONTROL SYSTEM.

1-176. GENERAL DESCRIPTION. The movable sur-
faces of the airplane, controlled by the pilot and co.
pilor, consist of the wing flaps, rudder and trim tab,
elevator and trim tab, and the aileron and tab (tab on
the right aileron only). All movable surfaces are
operated maaually, except the wing flaps which are
hydraulically operated. The autopilot system proyides
automatic coatro] ag required. External off-neutral
control locks are installed 10 prevent damage 1o the

1-177. WING FLAPS.

1-178. Four meta] wing flaps of split trailing-edge.-
type are provided. The. wing flaps, which are hydcau.
lically Operated, extend between the inboard ends of
the ailerons and function as a single unit, are hinged
to the structure on the underside of the airplane,

1-179. RUDDER CONTROL SYSTEM. The rudder con-
trol system consists of the rudder, the rudder trim tab,
tudder pedals, ang the connecting cables. Rudder
movement is controlled by the rudder pedals, which
are adjustable forward ang 2ft to accommodate pilots
of varying stature.

.

1-180. RUDDER,

which is fabric covered, and s statically and dynam.
ically balanced by weights which are installed in
the assembly as required, '

1-183. A trim cab js installed on the trailing edge of
the rudder and js operated by cables from a crank
assembly mounted on the pilot’s conrro) pedestal. A

- 8raduated  dial indicator located on the pedestal

indicates the degree of the tab setting.

1-184. ELEVATORS. The two elevators consist of
aluminum alloy frames covered with fabric. Each
clevator assembly is hinged to the hocizontal stabifizer
at two points and |g counterbalanced by means of
weights installed iqn the struceure,
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1-185. ELEVATOR TRIM TABS.

1-186. An elevator trim tab is installed on the trailing
edge of each elevator and controlled by a wheel located
on the control pedestal. Forward rotation of the wheel
raises the tab which moves the elevator and the air-
planz nose down in flight. Rotation of the wheel aft
lowers the tab which raises the elevator and the nose
of the airplane in fiight

1-187. CONTROL COLUMIN.

1-188. Forward and aft movement of the control
column operates the elevators. Forward travel of the
control columan is limited by an adjustable stop located
on the fuselage structure in the path of the torque-tube
horn. Travel of the column aft is limited by stop bolts
located on the upper elbows of the control column.

1-189. AILERONS. The ailerons consist of aluminum
alloy frames covered with fabric. Each aileron is hinged
to the wing structure at six points and is counterbal-
anced by means of weights built into the aileron struc-
ture. An adjustable metal trim tab is installed on the
right aileron only. A fixed tab, consisting of a metal
strip, is installed on the trailing edge of the left aileron.

1-190. AILERON CONTROLS.

1-191.- The ailerons are controlled by dual control
wheels mounted on the dual control column. Wheel
movement is transmitted to the aileron cables by 2
sprocket and chain installed on the shaft of each con-
trol wheel.

1.192. AILERON TRIM TAB.

1-193. The right aileron is equipped with a movable
trim tab which is operated by a crank located on the

Section |}
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control pedestal. Clockwise rotation of the crank lowers
the tab, forcing the aileron up and the wing down
when the airplane is in flight. Counterclockwise rora-
tion of the crank raises the tab, forcing the aileron
down and the wing up.

1-194. WIRING.

1-195. WIRING DATA. Airplane wiring data pro-
vides maintenance personnel with information concern-

ing the wiring of electrical and electronic equipment
in the airplane. Wiring and Wwire specifications, wiring
symbols, wiring diagrams, and an alphabetical index
of the wiring diagrams are contained in Section XII,

1-196. WIRE IDENTIFICATION. The number and
letter system for electrical wire identification is shown
on the wiring diagrams for the airplane. For further

information concerning wire 1dennﬁcat10n refer to
Section XII. )

1-197. WIRING. Wire sizes in the electrical system
range from No. 0 to No. 22 gage. The size of an elec-
trical wire decreases as the gage number increases;
No. 0 is the largest wire and No. 22 the smallest.

1-198. TERMINAL CONNECTORS. Wire junctions

which do not terminate in pin-and-socket type con--

nector plugs are lugged for fastening to the terminal
strips using solderless connectors. For information
concerning the installation of ‘terminal connectors on
electrical wiring, see Sectlon Xl ‘

1-199. MISCELLANEOUS WIRING DATA. Miscel-

laneous wiring data, including electrical wiring repair,

soldering, bonding, bonding parts with conducting fin-
ishes, bonding parts with nonconducting surfaces, and
bonding dissimilar metal contacts, are contained in
Section XII.

1-231-24
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SECTION i1l

GROUMND HANDLING

2-1. GROUND HANDLING.

2-2. GENERAL DESCRIPTION. Provisions are made
for hoisting, jacking, leveling, parking. mooring, tow-
ing, and servicing the airplane, as outlined in the fol-
lowing paragraphs.

CAUTION

© Care must be raken at 2ll times to prevent
scratches, dents or abrasions on airplane suc-
faces. Whenever possible, soft soled shoes
without nails, or cloth covers over boots
should be worn while walking or standing
on surfaces.

© Do not walk or stand on wing outboard of
outer wing station 125 or any part of the hori-
zontal stabilizer.

2-3. HOISTING PROVISIONS.

2-4. GENERAL DESCRIPTION. Provisions are made
for hoisting the complete airplane, the fuselage, the
outer wing panel, the horizontal stabilizer, the vertical
stabilizer, the rudder, the engine assemblies, and the
propellers. Various types of slings are required in hoist-
ing. They may be obrained by requisition through
channels from supply depots.

CAUTION

In every case, the capacity and suspension of
overhead hoisting equipment must be care-
fully checked before it is used, and specific
authority for its use must be obtained from
the squadron engineering officer.

2-5. HOISTING COMPLETE AIRPLANE. Five per-
manently installed fittings are provided to lift the com-
plete airplane with three ‘separate hoists (see fig-
wre 2-1). 'Two hoists, one actached to a sling at either na-
celle, lifc the forward section, while z single hoisc lifts
the tail section. Each nacelle hoist is attached to a
two-cable sling, 2s shown in figure 2-2. Iunside the
nacelle are cwo fittings to which the cables are fastened.
The fitcings are boleed to the top of cach main landing
gear strut, which in turn is secured to the front spar
of the center wing section. Figure 2-7 shows a nacelle
fitting with a sling cable attached. Wing stands (see

'paragraph 2-23) are often used with the hoists. The

tail hoist is hooked to a permanently installed cable
which is bolted to the fuselage structure at station
583, located in the fairing forward of the vertical
stabilizer. Figure 2-8 shows the tail hoist hooked into
this futting. Shown in figure 2-1, this same fitting is

used when only the fuselage is hoisted. A tail stand

is useful in the hoisting procedure (see paragraph 2.22),
Access to the five fittings used with these three hojscs
is gained by removing the cover plates.” Two of
these plates are located near the top of each nacelle,
and che third is located on top of the fuselage forward
of the vertical stabilizer. :

2-6. HOISTING FUSELAGE. Two hoists are used
to lifcche fuselage (see figures 2-3 through 2-7). Refer
to figure 2-1 to determine the location of these hoist-
ing points. The forward hoist is hooked to a two-cable
sling which is actached by clevis bolts to permanent
shackles on either side of the fuselage station 222,
This station is located forward of the auxiliary spar
of the center wing section. The aft hoist is hooked to
a permanenty installed cable ar station 5$3, which
is forward of the vertical stabilizer (see figure 2-8).
This location is also indicated in figure 2-1. Use a tail
stand for supporting the tail of the airplane (see para-
graph 2-22). Before attempting to hoist the fuselage,
remove all cargo, furnishings, and equipment from the
interior to prevent buckling of the fuselage sides.

2-7. HOISTING OUTER WING PANELS. (See fig-
ures 2-9 and 2-10.) Two types of slings are provided
to hoist the-outer wing panel. The type, of sling to be
used depends on whether the panel is equipped with
four sling fittings, as on earlier airplanes, or with
eight sling fittings, 'as on Jlater airplanes. Figure 2-9
shows a four-cable sling in operation. The four points
of attachment (see figure 2-1) are plugged with flathead
screws when the sling is not installed. These screws ace
replaced by tee screws attached to the ends of the four
sling cables when preparations are made for hoisting.
Figure 2-9 shows one of these cables attached to the
panel. Tighten the screws snugly into the panel to
prevent bending and breaking. The sling cquipped
with eight fictings is also lifted by four cables, and
is similacly installed with screws. It distributes tl\w

¥
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stresses more evenly over the wing
hoisting than the older type of sling.

2-8. HOISTING HORIZONTAL STABILIZER. A
four-cable sling, showa in figure 2-11, js used to facili.

tate the inscallacjon Or removal of , horizontal
stabilizer,

surface during

Note " °*

Four to six men are required ¢ accomplish
this operation manuelly, .

2.9, HOISTING VERTICAL STABILIZER._ A two-
chain sling, wich 5 fabric loop (see fgure 2.12) is used
in the installatiqn or removal of the vertical stabilizer,

Note

Four men are required to accomplish thjs
operation manually,
2-10. HOISTING RUDDER. Thjs rudder can he han.

dled duriag installation of removal by means of 4 loop-
type sling aad a hojsc (see fignre 2-13).

2-11. HOISTING ENGINE ASSEMBLY. The cagine
Figure 2.2, Two-Cable Nacelle Sling assembly is lifred by attaching sling to three hoise

2-2
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Figure 2-3. Hoisting Fuselage‘

fittings provided on the engine crankcase (see fig-
ure 2-14).

Before attempting to hoist an engine assem-

bly, carefully inspect the entire hoisting
equipment,

2-12. HOISTING PROPELLER. Two slings are avail-
able to lifc the propellers. One is a tsvo-loop sling used
in lifcing a propeller from a vertical position, as shown
in figure 2-15. The other sling is constructed with three
loops and is used ia raising a propeller from a horizon-
tal position, as.shown in figure 2-16.

33,439

Figure 2-4, Sling Attached to Fuselage Fitting

33,440 ~

Figure 2-5. Spreader Aﬂ'achn;enf-sﬁ
of Fuselage Sling

Tr e

33,4-;‘\‘
Figure 2-6. Inverted Vee of Fuseluge Sling
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Fisure 2-7. Nacolle Fitting with.
Sling Cable Attached

i o

8. Tail Hoist Hooked to
Permanent Fitting

-13. JACKING PROVISIONS.

-14, GENERAL DESCRIPTION. Both forward and aft
ctions of the airplane 2re rajsed by jacks ac points

4

T.0.1C-47-2

which are protected with jack pads. The forward sec-
tion is raised by using either of the two sets of jacking
points, and an alternate emergency method of raising

a. Do not attempr to jack the airplane when jt js
on uneven ground. Move the airplane to a level area
and place the jacks on a level surface.

WARNING

o - .- - R M

Landing gear struts will not be inflated to
8ssist in ajrcrafe jacking.

F.igure 2-9. Four-Cable Outer Wing‘Sling )

33,44s

Figure 2-10. Sling Cable Attached to
Outer Wing Pane)

L

P

N
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33,446
Figure 2-11. Hoisting Horizontal Stabilizer

b. Head the airplane downwind.

c. Do not attempt to jack the airplane when the
wind is more than 15 miles an hour.

d. If the airplane is to be unattended for any length
of time while supported, remove ladders or other
equipment which will damage the airplane. Also, safety
the wing jacks with pins. -

e. Provide protection in the form of suitable tres-
tles, stands, shoring, chain hoists, or other supporting
devices when wing jacks are to be used in such a man.
ner that failure of a jack could result in injury to per-
sonnel; damage to the airplane or other property, or
removal of zirplane parts, such as stresse skin plates.
All supporting devices applied to the under side of
the airplane will be of the required height, will be

B e e Rt T s . s

7]

el v e

3 . . - IR ' 33'447
Figure 2-12. Hoisting Verticul Stabilizer

R e

Section I

33,448

Figure 2-13. Héisﬁng Rudder

padded in the areas contacting the airplane, and will
have sufficient supporting surface to allow support of
the airplane without damage. Overhead supports such
as chain hoists will be attached only to those upper

.
33,449

Figure 2-14. Engine Assembly Sling
“

2-5
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Figure 2-15, Two-loop Sling Lifting Propeller
in Vertical Position

portions of the airplane which are designated as lifting
peinzs. : o

f. - Secure the airplane to prevent yawing move-
ments while it is on jacks.

& When jacking the forward section and tail section
in one procedure, raise both sections evenly so that the
fuselage remains approximately in the normal inclined
position. Excessive lifting of either the forward jacks

*., 07 the tai! jack tends to unseat the jacks.

h. When jacking the forward section only, make
provisions for the rtail wheel t0 move ahead as the
forward section is raised.

2-16. JACKING FORWARD SECTION USING
WING JACKS.

- Lock the tail wheel and release the parking

brakes when either the forward or the rai]
sections of the airplane are jacked.

Ving jacks provide a merthod of jacking the forward
section of the airplane. Before wing jacking is ar-
tempted, strip the airplane of cargo and sufficient
fuel so that the airplane gross weight does not exceed
26,000 pounds. One wing jack is positioned under
cach wing so thatboth sides are raised simultaneously
(see /x'gure 2.18).

2-6
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Do not attemprt 1o raise the forward section of
the airplane with only one wing jack. In.
stall both wing jacks and raise borh sides of
the forward section simultancous'ly. ‘Remove
the exhaust tailpipe assembly before position-
ing the wing jack.

The two main jack pads are located on the borcom
surface of the center wing section outboard of each
nacelle, under the front spar (see fipure 2-19). Most-
wing jacks are equipped with braces which, in addi-
tion to engaging the main jack pad, also engage two -
jacking points approximately 36 inches afc of each
main jack pad. The wing jacking points on one side
of the airplane are shown in figure 2-17. The two

are removed when a jack with two lifting braces is
used so that the braces are attached to the center spar.

Note .
When using a wing jack with a single lifting
surface, always engage it with the majn jack
pad. The two auxiliary jacking points on the
center spar are used only when jacks are
equipped with auxiliary lifting braces.

Figure 2-18 shows a wing jack installed. The jack srand
may be used as a shoring device if the safety pin is

-first placed in position so that the jack can be removed,

Always insert the safety pin as a precaution against
hydraulic failure after the airplane has been raised to
the height required, even though the jack is nort re-
moved from the stand assembly. '

Slowly lower the weight on the safety pin to
prevent shearing of the pin. Be sure that the
jack supporting stands and any other e'quip—
ment used in the jacking procedure are of suf-
ficient capacity to safely support the airplane.

Figure 2-16. Three-Loop Sling Lifting Propellsr
in Horizontal Position
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Figure 2-17. Jacking and Mooring Diagram
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Parcgrophs 2-17 to 2.19
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Attty

33,453

Figure 2-18,. Wing Jack Installed

2-17. The shock strut restraining assembly is used
with the wing jacks. These link assemiblies conserve

jecking range, which increases jackiag stability.

Do not ateempt to raise a majn wheel by land-
jack pads unless wing
safety precaution,

ing gear brace strut
shoring is used as a

Figure 2-19. Wing Jock Pad and
Two Avxiliory Lifting Poinss

2-8
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33,455
Figure 2-20. Main Landing Gear Jacking Points

Key to Figure 2-20

Itemn Nomenclatire
1. Rear Brace Strut Jacking Point

2, Main Gear Axle Jacking Point

It is impossible to rerract a landing gear when jts rear
brace strut js used for support. Many other jobs, such
as servicing wheel bearings, tires, and brakes, can be
satisfactorily accomplished when a main wheel is raised
by this method. It js necessary to install a shock strut
restraining link assembly when the kouckles at the
forward ends of a rear brace are used as jacking points
(see figures 2-17 and 2-20). .

Do not attempt 1o jack a main wheel by the
knuckles ac the forward ends of the landing
gear rear brace without firse installing the
two- oleo strut restraining link assembljes,

2-18. SHOCK STRUT RESTRAINING LINK
ASSEMBLY.

2-19. The shock strut restraining link assembly, shown/
in figures 2-21 through 2-25, is installed and used when
the forward section is rajsed by wing jacks, or when a
wheel is raised by shore jacks placed under the forwacd
wye ends of the rear brace strut, One end of the assemn-
bly is hooked jnto the top of the air-oil shock strut
and the ocher end js bolted to the upper half of the
main axle housing after the borrom half has been dis-
engaged. Figure 2-22 shows two of these assemblies in.

o

TN



T.0.1C-47-2 Section 1l
Paragraghs 2-20 to 2-21

stalled, one forward of each shock strut, These assem-
blies musc always be installed in pairs, shown in fig-
ure 2-22. Figures 2-23 and 2-24 show the jack installed
under the rear brace scruce jack pads.

In all cases, shock strue restraining link assem-
blies are installed in pairs, one for each of
the two shock strucs on each main wheel.
Deflate the shock strucs before jacking the air-
plane. ‘

e

“.:&"\.’9“

3

.

A

Shock strut restraining links have two separate func-
tions. They prevent the shock strucs from distending
when upward pressure is applied to the jacking points
at the knuckles of the rear brace strut; therefore, be-
cause of a leverage action berween the shock struts and
the knuckles, they prevent the knuckles from raising
without lifting the main wheel. If shock strut restrain-
ing links are not installed and an attempt is made to
raise the main wheel by its rear brace strut jack pads,
the effect is to raise the rear brace strut ends at an
angle ourward from the vertical lifting force of the
jacks until the jacks finally become unseated. These
restrainers also are useful when wing jacks are used,
oy keeping the shock strurs from extending (due to the

‘eight of the wheel) when upward pressure is applied
-0 the wing jack pads. As a result, the wheel rises from
the ground immediately after the wing jack is purt in

o . cp- A Figure 2-27. lnsia”iﬁg Shock Strui
operation, thus reducing the lifting range of the Jack. Restraining Link

Note ‘ 2-21. JACKING TAIL SECTION. Raise the tail sec-
Since it is necessary to disdhgace the bottom tion by engaging a jack with the jury tail skid, which
balf of the-axle housing in oDrd‘::r to inscall a 1S a permanently installed casting located on-the bottom
shock strut restraining link, it is impossible to - of che fus’elag're forwa'rd .Of the .tzf“ cone (see fig-
make a thorough check of landing gear opera. nre 2-17). To increase jacking stabilicy, a jack cone, as

g : .

tion while these restraining link assemblies shqwn o 'ﬁgure %’27' s attached to che permanent
are jnstalled because this check requires that fitting. This cone js stowed in a canvas container (see
the wheels be mounted. Therefore, do not use figure 2-25) on the fqrward side of the aft cargo bulk-
restraining link assemblies swhen ’a thorough head. Figure 2-28 shoivs the tajl jack in lifting posicion
check of the landing gear is accomplished with the auxiliary jack pad inscalled. It is difficale to

jack the tail section to any great height when the for-
ward section is not raised at the same time. The rop
of the jack moves afr as jc raises, and in ocder to coun-

['wo shock strue restraining link assemblies are stowed teract this action, the jack is slanced slighdy forward
a the airplane on the forward wall of the afc cargo before it is pur into operation. Do not jack the tajl
ulkhead (see figure 2.25). section any higher than 5 1o 7 inches 1o secvice the tajl

landing gear. \When raising the tail section so that the
-20. JACKING AT MAIN WHEEL AXLES. When airplane is in the level flight position required for

7ing jacks or hoists are not available, use two short weighing, a tail hoist (see figure 2.8) should be used.
icks under the main wheel axle. The jacking poiants ‘
or this procedure are located at the bottom of the axle .
nusing, below the shock strur as shown in fig- Do not atc € to jack the il secei "
. o . 2 not attempt to jack ail section u
es 2-19 and 2-26. When the gear is raised in this . p I € fatl section up to
. . . . & . : the airplane level flight position required for
‘anner, servicing jobs are limited, since the axle L R . ,
. . . . N weighing. Use a hoist in plce of a jack. \
oustng 1s trapped by the jacks, and it js not possible \
» remove a main wheel, _ ‘ : '
2-9
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Figure 2-22. Two Shock-Strup
A Restraining Links Installed
Qo;ot use the Tail Jack Cone to jack or sup-

port the airplane when horizoq tal stabilizer

1% removed. .

2-22. TAIL STAND. A collapsible rtail stand s avajl-
able to support the tail section, as shown jn figure 2-29,

o
¥

2-23. SHORING METHODS. In addition to wing
stands, aad tail stands, as shown in figures 2-29 and 2-30,
other suitable methods of shoring include the fol-
lowing:
. @ Heavy timber cribbing with top members felc.
padded and snugly fitcted under the wing spars along a
3- or 4-foot span. _ S

b. Large felt padded timbers fitted to the chordwise
contour of the wing, extending several inches to the
front and rear spars, and supported with wooden horses
or stands of sufficient strengch. ‘

€. Suitable strong benches upon which sand bags
have been piaced to bear against the wing spar.

Place shoring under the center wing section
only. Locate it so that it does not interfere
with the retraction of the landing gear.

2-10
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33.458‘

Figure 2-23,
Jacks Installed of
Knuckles of Rear Brace Stru?

33,459

Figure 2-24. Whee) Ready for Removal

"
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33,460

Figure 2-25. Shock Strut Restraining
Links Stowed

2-24, TOWING.

2-25. GENERAL DESCRIPTION. Tow the airplane
from the front by attaching tow lines to the main
‘wheel axles as shown in figures 2-31 and 2-32, or tow
from the rail by attaching a tow bar (see figure 2-33)
to the rear wheel axle. The tow bar hooks over the
towing lugs which protrude from both ends of the

e

B e s B e e

33,461

Figure 2-26, Jacks Installed ut Moin Wheel Axle

Section

Poragrophs 2-24 to 2-25

33,46.2
Figure 2-27. Tail Jack Cone Installed

axle, as shown in figure 2-34. When towing the air-
plane, there should be one man in the pilot’s compart-
ment who is qualified to operate the brakes and tajl
wheel lock, and one man should be at each wing tip
and at the tail to assist in the towing operations, When
towing from eicher the froat or the rear, make certain
that the tail wheel is in the “unlocked” position. Do
ot attempt to move the airplane by pushing or pull.
ing on the control surfaces, stabilizers, tabs, or flaps,
but only by applying force to the wheel axles or to
other approved locations.

To prevent retraction of the landing gear,
install the ground safety pins at all times
when the airplane is parked and especially
prior to any maintenance of the airplane,

Figure 2-28. Jack Installed at Tail
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Paragrophs 226 to 2-30

2-27. TAXIING FOR GROUND
' HANDLING.

2-28. GENERAL DESCRIPTION. Whenever taxiing
of the airplane is necesszry, refer to the applicable
flight manual for instructions. Safe ground move-
meat of the aircraft depends upon correct hand sig. .
nals given to the personnel taxiing the aircraft.
The correct position of marshaler, in addjtion to
proper signal given,is very important. The marshal-
er will stand forward of the left wing tip, within
full view of the pilot, For directing ground move-
ment during night operations, the marshaler should
be furnished with illuminated wands or flashlights,
Refer to AFR 60-15 for appropriate hand signals.

2.29. PARKING.

2-30. GFENERAL DESTRIFTION. Park the airplane in

. 33,464 a previously designated area. Head the airplane into
Figure 2-29. Collapsible Tail Stand Installed . - the prevailing wind and set the parking brakes zs
2-26. PRECAUTIONS DURING TOWING. follows:

a. Towing from the rear of the zirplane should be a.. Depress the brake pedals evenly.

emploved whenever possible. : :
b. Pull our the parking brake control (see

figure 2-35). - K

b. Do not attempe any towing while the parking’
brakes 2r2 engaged.

¢. Avoid towing the airplane over rough ground,
whenever possible. :

d. In stacting, when towing from the front, the
acute angle berween the centerline of the airplane and
the line of rowing force is nor to exceed GO degrees.

e. When towing from the tail, the acute angle
betsveen the tail wheel and the centerline of the ajr-
plane is not to exceed GO degrees at any time; and in
starting, this angle is not to exceed 45 degrees.

.f. Do not push the airplane forvard by means of
the t2il wheel tow bar.

8- Do not tow from the tail up ady grade that is
more than 11 per cent on hard ground. Do not tow
- from the il on sofr, boggy, or rough ground.
 h. Tow ‘the airplane from the front when it is
loaded or when it is moved over soft ground.’
i. Governed by local terrain conditions, tow at low

Qpeed; not to exceed 5 mph. Avoid any sudden stops.

o

memmc §

Do not operate the engines of the airplane
P b4

“when a tow tug or tractor is atcached to e . Figure 2-30. Wing Stand Installed

33,465

2-12 _ , .
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TWO MEN AND STESRING FORK

TO GUIDE TAlL WHEEL‘\%}Z{bZ
A /A (SN

2 1/2 INCH
MINIMUM RING

24 INCH LEATHER
COVERED CABLE

AXLE

TOW CABLE
ATTACHED TO MAIN AXLE

DETAIL OF BOTH CABLE ENDS

CABLE LENGTH v
MINIMUM

3 1/2 TiMES TREAD‘\?

6 INCH MINIMUM
DIAMETER PULLEY -

JAAN AT CONTROLS .
TO APPLY BRAKES -

Figure 2-31. Arrangement for Towing from Front = \
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Paragraphs 2.31 to 2.32

. 33,467
. Figure 232, Attachments for Towing from Front

¢. Tkhke hydrauljc pressure gage must indicate at least
500 psi when the airplane is parked,

d. To release the brakes, depress the pilot’s brake

pedals,

Whea the brakes have received severe use in

lznding, permit them to cool before setting
the parking brakes.

2-31. The tail wheel is locked jn the trail position by
pushing forward the lever-type control located on the
lower section of the contro) pedestal, as shown in fig-
ure 2-36. To unlock the tail wheel, pull the control
out to the limit of travel. '

The tail wheel musc be in the center position
before the rtail wheel Jock lever will engage -
the rail wheel in the LOCK position. In all
cases, lock the tail wheel when the airplane

— I

‘tended, regardless of weather conditions,
must be properly maintained at all rime

1.0. 1C-47-2

is parked, moored, during any jacking of the
airplane, before 2 flight, and during landing.
The tail wheel will be unlocked only while

and during ground

2-32. When the airplane is parked outside a hangar,
instal] the off-neutral external control locks on the
rudder, the ailerons, and the elevators. These locks are

to be installed whenever the airplane is Jef: unat-

Gust locks

© Do not use the autopilot as'a means of lock-
ing the control surfaces,

©. Aileron Gust Locks must be installed only on
designated ailerons, Installation of lefe hand
gust lock on right band aileron and/or right
hand lock on left hand aileron wjjl result in

structural damage to the wing if flaps are sub.
sequently actuated, _

./“

. WARNING

Observe thart all external control-surface locks

have been removed Prior to start of take-off
Pprocedure, ’

T e

Figure 2-31. Attaching Tow Bar to
Tail Wheel Axle
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Figure 2-35. Parking Brake Control Knob

Place the wheel chocks forward and afr of both main
wheels (see figure 2-37).

2-33. MOORING.

2-34. GENERAL DESCRIPTION. To

provide precau-
tions or instructions for every

type of weather condi-
tion would result in repetitive items and would restrict
command responsibility to circumscribed limits. Ja cer-

tain geographical areas, additional precautions must be

taken for typhoons, hurricanes, tornadoes, etc, Local

base regulations and procedures will supplement the
foregoiag instructions. Execution of mooring procedures
contiggent on personnel and

for high winds will vary,

pmnialanctos i ousmdon s reocd o £

o

Figure 2-35. Tail Yheel Lock Lever

Section 1l
Paragraphs 2-33 to 2.34

33,472

Figure 2-37. Chocks Installed
at Main Wheels
equipment available and the timely receipt of adverse
weather reports. Where airplanes are moored for periods
in excess of days, inspection provisions governing
stored airplanes wil] apply. '

CAUTION

Use only approved sizes of ropes and cables
for securing aircraft to mooring anchors.

If weather conditions such as high winds or gusts are
'anticipac_ed, secure the airplane to the ground, Figure
2-38 gives the airplane weight and relative Wil;ld veloc-
ities when the airplane is to be secured. To make use

of these figures, it is advisable to koow the approxi-

mate wejght of the airplane in its various configura-
tions. Locare: the airplane slightly more than a wing-
span distance from other airplanes. Follow the parkiag

procedures outlined in paragraph 2-29, and then accom-
plish the following:

Structural damage can  occur . from high-
velocity surface winds; therefore, evacuate the
airplane to a safe weather area if a tornado,
hurricane, or winds above 65 kaots are ex-
peceed. If the airplane s inadvertently sub.
jected to chese conditions, inspect the surface
controls and their hinge points for damage

and movement throughout their full range of
travel. Also inspece the airplane extecior for '
damage from flying objeccs.

2-15
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WIND VELOCITIES — KNOTS

50

80 70

5,000

. E GROSS WEIGHT — POUNDS

Figure 2-38. Wind Velocities in Knots

a. In the event the airplane does not have stacic
conductor-type tires (the words “Electrical Conductor”
in raised leczers are located directly under the tire size
if the tire is a conductor type) or if a static ground
chain is not installed on the tajl landing gear axle,
make provisions for direct electrical static grounding
of the airplane by providing an electrical conductive
wire with solid contact on the airplane and attaching
it to a fixed metal stake in the ground.

b. Install spoilers on the wings to give added pro-

tection to the moored airplane. Fasten the spoilers with
-a flat twill tape to the upper surface of the wings to
decrease the wings aerodynamic efficiency by loss of
lifting effect. The spoilers extend approximately 75 per
cent of the wing span, starting 2¢ the wing burr, They
are located on the top surface of the wing, parallel to
the leading edge and approximately 3 feet aft of the

1/ o

33,473

leading edge. Spoilers ace of the fabric-bag, type, stock’
No. 5152-43D22262, Class 19E. Fi] this bag-type spoiler
with sand or a similar substicute, and make certain the
earth filler contains no chemicals that will injure the
wing sucfaces. If bag-type spoilers are not available,
use spoilers fabricated in accordance with AF drawing

No. 46G17735 and/or 46G17740, or the “wood-type

' spoilers consisting of two-by-fours with the 2-inch

dimension parallel to0, and lying flat on, the wing sur-
face. Tie the two-by-four spoiler securely, preferably
with flat twill tape, to prevent possible damage to wing
surfaces, '

¢. Check all access and entrance doors and windows

for security. (
\.

d. Install all dust excluders as required by weather
conditions and theater of operation.
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Figure 2-39. 30-Foo! Plooring Grid Parrern
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LANDING GEAR MOORING
ROPES ARE TAUT '

INSTALL CHOCKS AT EACH
WHEEL WHEN MOORING

FROM GROUND ANCHOR POINT TO
WING MOORING RING, EACH ROPE
IS TIED WITH 16" sLACK TO ALLOW
FOR UNEXPECTED TIRE OR STRUT
DEFLATION ON OPPOSITE SIDE.

. EMPENNAGE MOCRING
ROPES ARE TAUT i

© MOQRING POINTS ON PLANE

Figure 2-40. Side View of Mooring Arrangements

€. The airplane has five mooring points (see fe-
ures 2-17 end 2-40). Tie the airplane down with hemp
ropes, chains, or cables that wil] withscand a minimum

,

pull of 3000 ounds, utilizing 21l five mooring points,
o (=] A

Provide sufficient slack in the ropes between the
ground mooring fittings and the 2irplane wing fitting
o prevent undue Stress or strain on the airplane struc-
ture (see figure 2-41) caused by moisture absorption of
the ropes and tire, or strut defection on the opposite
side. At all other airplane tiedown fittlngs, the ropes
must be tight (see figures 2-42 and 243). Use antislip
knots, suchas bowline or Square koots.(See figure 2-44.)

f. Permanent anchors for mooring may be installed
On concrete aprons or famps. These anchors wijll
‘conform to the 30-foot grid pattern as shown in
figure 2-39,

8- In the event tiedown rings are not provided on

hard surface areas, move the airplane to an area where .-

anchor kics ANS8015.2 may be used. When “kits
-ANS015.2 are not available, mertal stakes or “dead
man” -type anchors (see figure 2<4) may be used, pro.
viding a pull of 3000 pounds minimum may be sus.
tained without failure on the ins:alled anchor. If the
airplane “is parked on steel mats, tie it down to the
mats. To use the mooring kit, P/N ANS8015-2, the
anchor rod, P/IN 36A4468, is screwed iato the arrow,
P/N 36A4467, and the driving rod, P/N 36B4466, is
slipped over the anchor and jnto the socket of the
arrow. Turn the cam on the driving rod so that the
prongs of the arrow will not be spread by driving.

2-18

EIGROUND ANCHOR POINTS

33,474

If the ground is hard, break the surface first by using
the ground breaking pin, P/N 38B3323. Align the rod
with the point of attachment on the airplane. Drive
the arrow into the ground until the driving rod handle

spread the prongs of the arrow. Return the driving rod -
to the driving position ‘and withdraw it from the

-ground. Align the squared socket of the eye assembly,

P/N 36A4469, with the squared end of the anchor rod
fitted into place, and screvy the knurled nut down tighte.
Atrach the moeoring rope to the eye assembly and give
an upward pull to spread and set the arrdw prongs.
Secure the mooring rope in accordance with previous
instructions. To withdraw the anchor rods, detach the
mooring ropes and unscrew the anchor rods by turning
the ring of the eye assemblies counterclockwise, leaving
the arrows in the ground. '

h. 1f high winds are expected to be variable or shift.
ing, install additional mooring tiedowns. Heading the
airplane in the direction of the highest velocity winds
is not as critical wich the additional tiedowns. The
location of mooring anchors in parking areas may make
it necessary to-vary as much as 45 degrees from the /
direction of the expected winds. Position the wood\
wheel chocks, P/N 42D6594-1, forward and aft of the
main gear wheels and secure by nailing wooden cleats
from chock to chock on each side of the wheel. Sccure
the chocks with rope when cleats are nor available,
Where ice and snow preclude the use of wood chocks, a
collapsible wheel chock assembly for large airplanes
will be used. Chock Type A-2, Stock No. 8200-1590053,

@

re.
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Figure 2-4]. .Wi'ﬁg Moored

Class 19A. AF drawing 50)6555, is designed for condi-
tions comparable to arctic operations. In all cases, the
forward and aft chock of each main wheel must be
tied together to prevent slippage.

WARNING

The holding force of a set of wheel chocks,
even when properly placed in front of the
mzin gear wheels, will not withstand the force
exerted by the engine or engines at accelera-
tion speeds without application of the brakes.

‘-

i. On ski equipped aircraft the anchor points for the

mazin landing gear are located inside the well of the
ski whea it is installed on the airplane. Retrack maia
skis when chocking aircrafe,

After removing the down ropes or cables from
the main gear mooring be certain that no
stakes or rings protrude above ground. This
will prevent damage to the skis.

2-35. PROTECTIVE COVERS.

2-36. GENERAL DESCRIPTION. Various protective
covers are provided with the airplane or from USAF
stock. Covers provided with the airplane include engine
covers, ailecon dust excluder, nacelle dust excluders,
ncaram air filter dust excluders, main Janding gear

wa

Section I}
Poragraphs 2-35 to 2.38
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‘ 33,476
Figure 2-42. Main Landing Gear Moored
to Permanen? Installations

shock strut covers, cowl flap cylinder dust excluders,
and plug assemblies, muff-type dust excluders for ex-

haust stacks. Propeller and wing covers are available
from USAF Stock.

2-37. ENGINE COVERS.
(See figure 2-45.)

2-38. Two canvas engine covers are stosved on thé
bottom right side of the bulkhead in front of the
lavatory compartment. The cover is equipped with
propeller hub tie-down straps and a closing zipper.
Install the cover with the closing zipper located on the
underside of the nacelle. "Two openings in the cover,
one aft of the propeller hub and one at the starter
access door are provided for installing ground heater

ducts. Openings at the bottom of the cover provide
clearance for vent pipes.

e e dm—— e e s
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Figure 2.44. Tie Down Equipment

2-39. AILERON DUST EXCLUDER.

2-40. Small covers trimmed with felt are provided for

the actuating arms of the ailerons to prevent dust from

fouling the mechanism. These ‘covers age stowed with
. the engine covers.

2-41. NACELLE DUST EXCLUDER.

2-42. A large canvas cover with openings to fit around
the landing gear assembly encloses the lower nacelle
opeaning. The cover protects the landing gear upper
truss and shock strurs,

2-43. NONRAM AIR FILTER DUST EXCLUDER.
(See figure 2-46.)

2-44. On some airplanes, a square canvas cover is pro-
vided for the opening above and aft of the carburetor
air filcer., : ' ‘

2-45. MAIN LANDING GEAR SHOCK STRUT
DUST EXCLUDER,

2-46. Rubberized covers are provided for the shock
strut pistons to protect them from dusc,

~ 2-47. COWL FLAP CYLINDER DUST .
EXCLUDER.

2-48. A rubberized cover is provided for the cowl flap
cylinder and piston oa the lower jnboard segment of
the antidrag ring to prevent dust from entering the
unir,

2-20

2-49. PLUG ASSEMBLY, MUFE-TYPE DusT

EXCLUDER.

(See figures 2-47 and 2-48.)

c e

2-50. Stowed with the engine covers, are two small -

oval pads trimmed with asbestos sheeting. These are
installed to exclude dust from the exhaust stack.

2-51. PROPELLER COVERS.

2-52. Install the propeller b

2-53. WING COVERS.

2-54. When the airplane is parked in locations where
canvas wing covers to
protect the wings from frost or jce. ’

frost is anticipaced, instal] the

¥

lade covers, whenever
handling or storing the aicplane to prevent damage.

WARNIN

Do not attempr take-off

G

if the wings are

covered with frost or ice. Remove the frose or

ice (see paragraphs 2-96 thr

ough 2-99).

«

.
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2-55. LEVELING.
2-56. GENERAL PROCEDURES. Two sets of leveling
pins are provided as refereace markers so that the air.
plane can be leveled on both longitudinal and lateral
axes. Leveling is required before weighing the airplane
to determine its basic weight and the location of jts
center of gravity. Leveling is accomplished by placing
a sensitive-type spiric Jevel against the reference pins
and adjusting the airplane until it is level. Figure 2-49
shows the use of a spirit level and a set of reference
pins used to level the airplane from nose to tail. The
leveling pins, shown in figure 2-49, are located outside
the fuselage below the sixth cabin window on the right

. side. Figure 2-50 shows the leveling of the airplane
from wing tip to wing tip. The two leveling pins
shown'in figure 2-50 are located on the bottom of the
center wing section forward edge, on the port side. 1f
a spirit level with sufficient length to span the pins
iIs not available, use a straightedge with the level.
Where ccnsiderable leveling (weighing) is to be doae,
construct an inclined ramp for the tail wheel. Hoisting
of the tail is not necessary in leveling the airplane
longitudinally where such a ramp is used. If a tail ramp
is noc available, a tail hoist is required; do not attempt
to jack the tail to a level position, Lateral leveling
(leveling from wing tip to wing tip) is accomplished
by manipulating air pressure in the main landing gear
shock struts.

2-57. SERVICING.

2-58. GENERAL DESCRIPTION. Servicing of the air-
plane is actomplished as outlined in the following
paragraphs.

2:59.. WALKWAYS. The center wing section between
the nacelles and the fuselage is reinforced for walkway
purposes. When it is necessary to walk on the outer

wing panels or on top of the fuselage, lay down padded
boards.

g, P -~
N e T

CAUTION &

S

Pads should be used on aircraft
upper surfaces, where walkways
are not installed, to prevent
damage during maintenance and
servicing.

2-60. SERVICING WITH FUEL. Because of the haz-
2rds involved in handling fuel, accomplish all fueling
operations, including both filling and draining, out-
side the bangar.

..
-

Section NI

Parogrophs 2-55 to 2-62

Perform all fueling, defueling and ‘opera-
tions out of doors. Smoking is prohibited
within 50 feer of the area. Aiiplanes
should not be fueled or defueled within
100 feet of the hangers, measured from the
fueling point or vent. Keep the servicing
units at least 20 feet from other airplanes
and structures. The fueling and mainte--
naance of adjacent airplanes should be per-
formed 50 feet bBeyond the fueling point and
vents on the airplane being serviced. Be- -
fore® ‘starting fueling or defueling opera-
tions, a static ground cable shall be con-
nected from a fueler to an approved static
ground, a cable shall be connected from
the aircraft to ‘static ground and another
cable shall be connected from the aircraft
to the fueler. Fueling hose shall be plac-
ed in position for- the servicing operation
and connect the static ground wite from
. the fuel delivery nozzle to the aircrafc
prior “ to removing filler cap on tanks,
Nozzle shall then be inserted in opeéning,
Fuel trucks must be equipped with a static
ground chain. - During all fuel servicing
operations, make eertain that adequate
fire protection is immediately =available,

2-61. BONDING FUEL DISCHARGE NOZZLE TO
AIRPLANE. (See figure 2-51.) The fuel delivery hose
must be meral lined or otherwise bonded betwezn the

nozzle and the fitting on the opposite end. Attach one
end of a flexible bonding wire permanently to the
discharge nozzle. \When a fuel tank s to be filled,
attach the free end of this bonding wire to the unin-
sulated metallic part of the airplane to assure an electric
bond between the tank and the delivery hose. Do not
attach the bonding wire adjacent to the filler neck of
the tank. Connect this bond before removing the filler
cap of the tank to be filled and do ot disconnect until
the cap has been replaced. 4

#
e
2-62. INSTALLATION OF FUEL NOZ ]

GROUNDING RECEPTACLE. On all C-47Af atd

early C-47B airplanes, instal] a grounding plug Assenp?
bly AN2553 on each side of the fuselage, on ché uppér”

surface of the center wing located within 4 feet of

the two filler caps near a frame. On later C-47B and
C-117 airplanes, a B111745 receptacle is inscalled (see
figure 2-51.) :

I
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33,479
Figure 2-45. Stowage of Loose Items (C-47 Airplanes) :

2-22
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Figure 2-46. Nonrem Air Filter Dust Exc:': Sar
—Installed (C-47 Airplones)

2-63. GROUNDING FUEL TRUCK AND AIR-
PLANE. The refueling truck must be equizz=? with a
static grounding chain and two groundi-: cables.
Connect one cable to the refueler and a zrjunding
stake. The other cable is used to statically z=wund the
airplane to the stake.

) CAUTION

Remove plate voltage from all airborne -ziur
transmitting equipment within a radiix of
100 feet. Plate voltage shall be removed *:m
all ground radar transmitting equipment v-ch-
in a radius of 300 feet. Do not operate ~idar
equipment installed on RC-121-type airzuntes
within a radius of 300 feet. Do not cmmzuce
airplane refueling operations within 5U!; ‘2t
of radar set AN/FPS-6 or AN/MPS-14. .

Section 1}
Paragrophs 2-63 to 2-65

33,481

Figure 2-47. Nacelle Dust Excluder ana
 Exhoust Plug Assembly—~-Installed

2-64. NUMBER OF FUEL TANKS. There are four
regular fuel tanks, consisting of -two main tanks and
two auxiliary tanks. The ajrp.ane can be equipped with
two, four, six, or eight long range tanks. For a descrip-

tion of the fuel tanks and the fuel system, refer to
Section V.

2-65. LOCATION OF FUEL TANKS. The two main

tanks are located in a forward position in the center
wing section. The auxiliary tanks are also located in
the center wing section, one ‘aft of ecach main tank.
Cylindrical long-range tanks are installed in the cargo
compastment. If only two long-range tanks are carried,
they are located lengthwise in the forward section of
the cargo compartment. If four Jong-range tanks are

{2y to Figure 2-45

ltem Nomenclature

1, Pilot’s Check List Holder
2. Loading Ramp

3. Loading Rawinp

4. Loading Ramp

Item Nomenclature
5 Plug Assembly
6 Canvas Container
7 Engine Covers
8 Cabin Entrance Step

2-23
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Paragraphs 2-66 to 2-70

carried, two are located lengthwise aft of the forward
pair. Six or eight tanks are placed leagthwise on the
floor in pairs. For installation of long-range fuel tanks,
see Sectiog VI,

2-66. CAPACITY OF FUEL TANKS. The main tanks
have a capacity of 202 gallons ezch, and the auxiliary
tanks have a capacity of 200 gzllons each. The long-
range tanks have a capacity of 100 gallons each.

2-67. KIND OF FUEL USED. To obtaia full-rated
horsepower of the engine, use cold soaked 100/ 130
grade fuel, spécification MIL-F-55724. (Grade 115/145
‘specification MIL-F-5572A fuel is acceptable as an
alzemate.) Do not add alcohol o the airplane fue] ex-
cept through the fuel filter anti-icing’ system, if in-
stalled, )

AN A b & h

{ CAUTION %

Should any of the tapks in the ajrcraft
feel system be accidentally fueled with
JP-4 fuel, the following procedures will be
followed.

2. If no attempt bas beep made to operate the en-
gices subsequent to fueling with. JP-4 fuel, drain the
fuel tacks as completely as possible, refuel with the
proper grads of aviation gasoline, and run engines
for approximately five miputes,

b. If an attempt has been made to operate engines

subsequent to fueling wich JP-4, accomplish the
following:

2-24
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(1) Drain all fuel tanks as completely as possible,
(2) Refuel with pfoper grade aviatiog gasoline.

(3) Disconnect fuel lines at engioe carburetors and
operate boost/wobble pumps until two gallons of fue]
bave been expelled at each engine, '

(4) Remove carburetor drain plugs and drain fuel
from carburetors, Reinstall carburetor drain plugs.

(5) Reconnect fuel lines to engiae carburetors and |
run engines for approximately five minutes,

(6) Run up engines and perform nomnal post flight
check.

. -

2-68. FILLING FU5L TANKS. Fuel ranks are filled as
outlined in the following paragraphs,

2-69. FILLING MAIN AND AUXILIARY FUEL
TANKS. , :

2-70. If necessary, remove the frost, Snow, water, or
ice from the fuel filler cap. Fill the auxiliary tanks firse
0 prevent siphoning action from the main tanks to
the auxiliary tanks, If only 400 gallons of fuel are to
be carried, place the fuel in the auxiliary tanks. The
filler necks for the four tanks (cwo main and two
auxiliary) are located in the upper surface of the center
wing. ' -
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33,482

33,483

Figure 2-49. Leveling Airplane from
' Nose to Tail

Ty

et sey age

T RGN N AT A e,

33,484
Figure 2-50. Leveling Airplane from
Wing Tip to Wing Tip

CAUTION

To prevent damage to the filler necks, the
delivery hose should be held by servicing
personnel. Do notallow the fuel nozzle to
remain in the opeaing without any support.

To prevent water from entering fuel tanks
inspect filler cap gaskets for condition
(softess and resiliency.).

2-71. FILLING LONG RANGE FUEL TANKS.

Section |
Paragraphs 2-71 to 2-76

2-72. Fill the long range tanks at the filler openings
on the forward tanks, If two or four tanks are installed
on the fuselage floor, fill them to capacity at either of
the two forward tanks. If six or eight tanks are in-
stalled, open the cross-feed valve and fill the system
from either of the forward tanks.

2-73. DRAINING FUEL TANK SUMPS.

2-74. Swal] quantities of water drain jato the fuel tanks
from condensation or sweating. Beiag beavier than fue,
the water seeks a Jower level in the tanks. Drain the
water by opening the drain cocks at the bottom of the

sumps Jocated on the underside of the ceater wing

under the fuselage (see figures 2-52 and 6-6). A mioi-

mum time of preferably one hour but at least 30 min-
utes shall elapse between filling of tanks and draining .
the sumps. A minimum time of one hour shall elapse

after each removal of aircraft from a heated shelter. -
After the drain cocks have been closed, secure them

with safetywire. Much of the condensation or 'sweating

within fuel taoks occurs soon after Janding, Service

with fuel as soon as practicable.

2-75. REMOVAL OF FUEL FROM MAIN AND
AUXILIARY TANKS.

2-76. Remove fuel from the main or auxiliary tanks
by either of the following two methods: by draining
from the four drain cocks located under the surface of
the center wing beneath the fuselage, as shown in
figure 2-52; or by pumping through the filler neck of
each tank. Pumping is usually more satisfactory, as
it is faster, If fuel is to be removed from all four tanks
(two main and two auxiliary), remove the fuel from
the main tanks ficst.

33,485

Figure 2-51. Bonding Fuel Discharge
Nozxzle to Airplone
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Paragraphs 2-77 to 2-85

2-77. DRAINING WATER FROM LONG RANGE
FUEL TANKS.

2-78. Drain water from the long range fuel tanks
‘before each flight by opening the needle valve (or
valves) ac the aft end of the tank system. Two-and-four
tank installacions have only one drain valve. Six-and-
eight-tank inscallations have t™wo. The drain valves
occupy the lowest position in the long-range fuel tank
system. The drain valves are always safried. Afcer
draining, again safety tham,.

2-79. DRAINING FUEL FROM LONG RANGE
TANKS.

2-80. Fuel is drained from the long-range fuel tanks
by opening the same needle valve (or valves) that are
used in draining water from the tanks. Two or four
tank installations are drained by one valve. A rubber
drain hose routed from the drain valve through the
door of the compartment provides a satisfactory con-
duic. Six or eight tank installations are drained by
opening the drain valve located at the lower end of
each afc rank,

2-81. FILLING FUEL TANK CORROSION.
PREVENTIVE CARTRIDGES.

2-82. Located at the bottom of each main and auxiliary
tank sump is a plug-screw assembly containing the
sump drain cocks (see figure 2-52). This unit also con-
rains a carcridge filled with Potassium chromate crystals
which prevent corrosion in the fuel tanks. Remove,
clean, and refl] the cartridges with potassium chromate
-erystals every 6 months. The plug-screw assemblies are
removed with a special gas tank sump drain wrench
2s shown in section VI. Service the potassium chro-
marte cartridges as outlined in the following steps, -

WARNING

‘Handle porassium chromace with care, both
in cleaning and refilling the cartridges. Pocas-
sium chromate js poisonous and inflammable.

a. Drain or pump all fuel from the fuel tanks.

b. Kemove the plug-screw assemblies from che rank
sumps.

¢. Refill the carcridges wich a fresh supply of No. 4
o No. 12 mesh size potassium chromate purified
crystals.

2-26
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33,486

Figure 2-52. Fuel Tank Drain Points

Key to Figure 2-52

Itemn Nomenclature

L Righe Main Fuel Tank
2. Right Auxiliary Fuel Tank
3. Left Main Fuel Tank o

! 4,

Lefc Auxil}ary Fuel Tank

d. Install the plug-screwrassemblies in the fuel tank
sumps, :

e. Refill the fue] tanks,
2-83. FUEL FILTERS.

2-84. Refueling units are equipped with filters to re-
move all solid particles. having minor dimensions of 5
microns or larger, and are capable of removing 99.5 per
cent of all free water,

2-85. SERVICING OIL TANKS, Servicing of the oil
tanks is accomplished as outlined in the following para-

graphs. 7

As a fire prevention measure, fill the ranks or
drain the oil from the airplane outside the
hangar at a safe distance from all buildings
and other airplanes. Where weather condi-
tions make servicing ourside inadvisable,
obrain specific authority from the scacjon
engineering officer to service the airplane in
the hangar,

—

Ak
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: 33,488
Figure 2-53. Preparation for Filling Oil Tank
(C-47 Airplanes)

Key to Figure 2-53

Itern Nomenclature

1. Oil Tank Filler Cap

2. Oil Tank Access Cover Plate
3. Measuring Rod

4. Carburetor Air Filter

-86. FILLING OIL TANKS.

S$7. The éirplane has two oil tanks, one for each
gine. Each tank is filled through the filler neck,

hich is accessible through openings in the top of the
wcelles (see figures 2-53 and 2-54). The capacity of

ch tank is 29 gallons. Do not place more than 25
lons of oil in each tank at any one time. The excess
ace in the tanks allows for oil expansion with oil
erfiow. Each tank is equipped with an ojl dipstick

r determining the oil level.

Nore

The airplane is equipped with hopper-type
oil tanks,  The lubricating oil will be
changed whenever failure of an engine
part makes it necessary to change the oil
prior to engine change, or periodic inspec-
tion,

:e grade of oil to use with the recommended operat-
temperature ranges is given in table 2-1,

Section 1]

Paragraphs 2-86 to 2-89°

TABLE 2-1
GRADE OF 0IL AND OPERATING TEMPE RATURE RANGES

Safe Maximum Safe Minimum

Oil - Air Temperature Oil-In Oil-In
Grade On the Ground Temperature Temperature
1100 —7° to £27°C 85°C (185°F) 10°C (50°F)

(20* w0 80°F)

2-88. DRAINING OIL SUMP AND PLUG
DRAIN VALVES.

2-89. If the engine has not been rua in the past 24
hours, prior to starting open the oil tank sump and
plug drain valves and check for water, ice or congealed

© 33,489
Figure 2-54. Prepuaration for Filling O}l Tank
(C-117 Airplanes)

Key to Figure 2-54

Item Nomenclature
1. Oil Tank Access Cover Plate
2, Oil Tank Filler Cap
3. Measuring Rod

2-27
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Paragrephs 2-90 to 2-93

oil. The sump drains (see figkre 2.55) are located at,
the bottorn of the oj] coolers. The Plug drain valves

présent, use a heat gup or other
without an open flame for thawing,

after each draining or inspection.

2-90. SERVICING BATTERIES. Fill the storage bat- -

teries with distilled water if available, otherwise uge
drinking water, The level of the electrolyte will be
no more than % inch above the Pbrotector plate, Add
water with a self-leveling syringe from a Type D-1
battery secvice ki, Specification No. 40572, or equiva-
leat,

obtaining maximum wear from tires. Overinflation
resvlis in excessive cencer tread wear, while underinfla-
tion resules in damaging the casing side walls. For
inflation chart, see Section IX, Figure 10-49,

2-92. If no tire 8age is available, inflate the tires by

the dedaction method. To maincajn ‘the proper deflec-

tioa of the tire, various inflation bressures are neces.

nonskid design or molded deflection marker barely
wouches the ground with the airplane vesting on a
Smooth level surface, Check the tire inflation daily,

2-93, SERVICING HYDRAULIC SYSTEM. (See fig-
Hres 2-56 and 2.58,) Use only mineral oil, Speciﬁcatioq
MIL-O-5606, to service the hydraulic system as outlined

|Gt M T U

¢. Charge the hydrauljc pressure accumulator, Jo-
cated on the bulkhead aft of the co-pilor's seat, wich
air to 250 psi, - -

“the co-pilot’s sear,

e. Using a clean container, fi]] the reservoir through
the filler neck unj] the fluid level in the sight gage
is opposite the top arrow decal located on the upper
hydraulic contro] panel. Inseall the filjes neck plug,

Do not allow the hydraulic fluid 1o drop .
below the level of the bottom arrow decal

for the reservoir sight gage when bleeding the
hydraulic system, .

Nomenclature . .~ -

1 Fire Extinguisher

2 Oxygen (porrable cylinders)
3 Hydrauljc Fluid Reservoir
4 Oil Tanks .

5. Anti-Icing Fluid

6. Steam Heating System

7 Main Fuel Tanks

8 Drinking Water

9 Auxiliary Fuel Tanks

0 Oxygen Systém

2-28

Key to Figure 2.54

Yem Nomenclatire

11, Lavatory Warer Systern

12, . Tail Gear Shock Strue

13. Tail Gear Tice

14. Portable Fire Extinguisher

15. Anti-Icing Fluid

16. Anti-Icing Fluid

17. Batreries

18. Steam Heating Systemn

19. Main Landing Gear Shock Strurs
20, Main Landing Gear Tires
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Figure 2-56. Replenishmen? Diagram (C-47 Airplanes)
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f. Operate the hydraulic hand bump, or connect an
external test stand ac the firewall disconnect fictings,
to obrain system operating pressure. Operate all units
of the hydraulic system through their complete range
of movement three or four times to bleed the air from
the hydraulic uaits and piping.

g- Relieve the pressure in che hydraulic system by
operating the wing flaps uatil the hydraulic system
pressure gage indicates zero.

h. Remove the jacks from the aizrplane,

i. Check the fluid leve] ia the reservoir sight gage
and, if tiecessary, repeat steps d and e,

j- Start both engines. The hydraulic system pressure
- 83ge will indicate 600 1o 875 psi whea the hydraulic

k. Bleed the brakes according to the instructions in
Section I11. :
L Stop the engines, Relieve the hydraulic system
pressure by operating the wing flaps until the hydraulic
Systemr gage indicates zero, Check the fluid in the

hydraulic reservoir again aad repeat steps d and e if o

nscessary,

m. Observe alf Pprecautions when handling hydraulic
fluid to prevent contamination. Keep the storage con-

. hydraulic units and excessive wear of parts are often
-caused by contaminated hydraulic. fluid.vDo not mix
H_ift'e:;-nt types of hydraulic fluid, as the resulting mix-
ture will cause the packings to seize, deteriorate, and
clog the actuating cylinders. Do not expose hydraulic
fluid to the air any more than is absoutely necessary,
The fluid absorbs dust and grit when exposed to the
air and this will cause serious damage to the hydraulic

294, SERVICING SHOCK STRUTS. Service the

shock strurcs with hydraulic fluid, Specification MIL-O-
5606 (see Section: X» Infiate the shock scruts to 160
pst so thar the extension is 4 (%=14) inches (see Section

X).

2-95. SERVITING ANTI-ICING AND DE.ICING SYS.
TEMS, Fill the propeller de-icing system with
ISOPROPYL A'LCOHOL, Specification MIL-F-5566.
Fill carburetor and wiadshie]d de-icing system witch

ETHYL ALCOHOL, Specification MIL-A~G091.

2-30
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2-96. FLUID ANTI-ICING AND DE-ICING. The ajr-
Plane surfaces are protected from jice and freezing rain

by the use of anti-icing and de-icing-defrosu’ng fluid,
Specification MIL-A-8243A. This fluid s basically a

phate (K,HPO,, commercially available) jn five gal-

lons of water, Stir wel].

removed by application of additional fluid. A Protective
coating of fluid applied before installation of covers

i CAUTION g

Care must be exercised at all times to prevent
any damage to the airplane surfaces, Sharp
instruments such as picks, knives, or spatulas
must not be used to femove any ice formation,

.

TABLE 2.2
DE-ICING EQUIPMENT
— e
Name Type Use
——
Hydromecer- Kimble 286-1 Measure fAuid-
ethylene glycol water mixtures.
Hydromete:- Kimble 286.2 Measure fluid-
ethylene glycol ) : water mixtures,
Brush-airplane MIL-B-5612 Remove snow,
cleaning apply fluid.
Handle H-B-G51 Use with brush.
Spray outfic Type MB-3 Apply de-icing
truck-mounted MIL-S-82G2A fluid.
Spray outfic Type MB-4 Apply de-icing

trailer-mounted MIL-F-26953 fluid.

——
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0.0512 HOLES

0.0469 HOLES

PIPE CAP NOZZLE

PIPE NIPPLE NOZZLE

0.0430 HOLES

BENT TUBE NOZZLE

0.0312 HOLES

Figure 2-57. De-icing Fluid Nozxzles

VZ-59
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Figure 2-58. Replenishmen? Diagram (C-

1Y7 Airplanes)
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Section I
Paragraph 2-98

Key to Figure 2-58
Itern Nomenclature Item Nomenclature
1. Enogine Fire Extinguisher 9. Buffet (includes drinking water supply)
2. Hydraulic Fluid Reservoir 10. Tail Gear Shock Strut
3. Oil Tanks 11. - Tail Gear Tire
4. Maia Fuel Tanks 12, Portable Fire Extinguisher
5. Auxiliary Fuel Tanks 13. Anti—Icir;g Fluid (propeller) )
6. Anti-Icing Fluid 14. Batteries
7. Oxygen S;'stem 15. Main ianding Gear Shock struts
8. Lavatory Water Supply - 16. Main Landing Gear Tices

2-98. APPLICATION METHOD FOR FLUID
DE-ICING AND DEFROSTING.

CAUTION

All applications of the de-icing fluid must be
made from an approved-type stand or plat--
form, taking every precaution to prevent slip-
ping and falling should it be necessary to
walk on the wing surface. '

a. For removal of ice, the fluid should be diluted
(see Table 2-3)andheated to 180 to 200°F (82 to 93°C).
Apply the hot fluid to the icy surfaces in a solid stream
so as to flood thre surfaces and wash away the loosened

TABLE 2-3
DILUTION OF FLUID (ANTI- ICING AND DE-
ICING-DEFROSTING)

Freezing point of mixtures of anti-icing and de-icing-
defrosting fluid, Specification MIL-A-8243A, with
water, and mixtutes to use for various ambient

pieces of ice. Enough of the heated fluid must be kept '
on the ice to keep the liquid layer from freezing. The -

fluid should be applied at pressures as high as possible
but not over 100 pounds per square inch for fabric
surfaces, or over 300 pounds for metal surfaces. Give
particular attention to clearing the ice from the binges
of the control sirfaces.

b. Fluid, Specification. MIL-A-8243A, will protect
against forming ice so long as it remains on the air-
plane surfaces. However,-a freezing rain will tend to
wash the surfaces free of fluid as well as to dilute the

fluid to the point where ice is formed as if no fluid had
been present. The amount of protection given by this

fluid will be dependent upon the amouat of freezing
rain, Where covers are available, a coating of fluid
applied cold and undiluted before the covers are in-
stalled will prevent the covers from freezing to the
airplane surfaces and make the job of removing these
covers much easier. Care must be taken that rain is

TABLE 2-4 .
DILUTION OF FLUID (DE-ICING MIXTURE)

Freezing point for mixtures of de-icing fluid, Speci-
fication MIL-E-5559, and mixtures to v <z for various

temperatures.’ ambient temperatures.
Ambient Freezing Ambient Freezing
Temperviure Percen? by Volume Point Temperature Percent by Volume § Point
°F °C Fluid Water °F *C °F *C Fluid Water °F *C
-+30 —1 20 80 +10 —12 -}-30 —1 20 80 +15 —9
+20 —7 30 70 0 18 +20 —7 30 70 + 5 —15
+10 —12 - 40 60 —15 —26 +10 —12 40 60 —10 —23
0 —18 45 55 —25 —32 0 —18 45 55 —20 —29
—10 —23 50 50 —35 —38 —10 —23 50 50 —30 —35
—20 —29 55 45 —45 —43 —20 —-29 S5 45 —A45 —43
—30 —35 (] 40 —55 —48 -—30 —35 60 40 —55 —48
. 2-33




Section 1]

Paragraphs 2-99 16 2-101

are not available, keep the surfaces wet with cold,
undiluted fluid.

¢. De-icing fluids should not be used to remove
heavy accumulations of $now. The snow absorbs waste.
ful amounts of the fluid, forming a slush which is very

hard to remove. This slush will get into the control
surface hinges and freeze, causing added difficuley.

If snow is expected, wing and tajl covers should be-

used if possible, Apply the Auid before installing the
covers. If covers are noc available, protect the airplane
from heavy accumulations of snow by sweeping or
brushing the surfaces during the snowfall. '

2-99, De-icing fluid should be applied as a fine spray
to prevent wastage, A type MB-3 or type MB-4 spray
outfit is recommended for this purpose. Cold fluid
may be applied with a2 mop, broom, or soft briscle
.brush if Spray equipmenr is not available, Spray
nozzles may be fabricated if desired as follows (see
figure 2-57). A bent tube nozzle is made by drilling
about G0 holes (0.0430-inch diameter) on one side of
a tube, capping, and bending the tube to provide about
2 90-degree fag spray. A nipple nozzle is made from
2 one inch pipe nipple with about 25 0.512-inch holes
drilled in one side, over an arc of about 90 degrees.
The pipe Cap nozzle js made- by drilling a cap with
0.0312-inch holes in the cencer, 2nd 0.0469-inch holes

toward che edges, all radiating from a point at the base-

of the cap.

2-100. CHARACTERISTICS AND PRECAUTIONS
FOR FLUID DE-ICING AND
DEFROSTING. : .

a. De-icing fuid, Specification MIL-A-8243A, is
mildly toxic and concace with skin or eyes should be
avoided. Prolonged €xposure or breathing of air con-
taining more than 1000 parts per million should be
avoided. Personnel should stay oa the windward side
during spray or brush application, and eye protective
equipment should be worn,

b. De-icing fluids contain ethylene glycol, and solu-

* tions resulting from theijr dilution with melted jce or

rain cause flaking of cement. This damage can be

prevented or rminimized by treating the pavemenr,

prior to exposure, with light seal coats of linseed oil.

The fluid is not corrosive or destructive 0 meztals,
rubber, paint or dope.

¢. Do not apply fluid 1o windshields or transparent
panels, as transparency is lost while the fluid remains
on the panel.

d. If spilled on gloves or clothing, fluid will destroy
the insulating qualities. Serious frostbite can resulr
if the fluid contaces the skin at low temperatures. -

2.34
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€. Do not use excessive quantities of che fuid around
heater or air intake ducts to prevent toxic fumes frop
entering the airplane prior to takeoff,

f. Although the flash point js above 93°C (200°F),
use care when spraying around heater and engine
exhausts,

BB-0-925, using only. approved USAF filling equip™’
ment, or equivalent. Service the Oxygen tanks and the
portable cylinders as outlined in the following steps,

Do not use oil or 8r€ase on’ any part of the
oxygen system. Oxygen in contace with oil or
Brease creates a dangerous fire and explosion
hazard. Be sure the Oxygen is free of warer to
brevent danger of fouling the equipment dur-
ing freezing conditions.
a. Thoroughly clean the filler valve and filler nozzle,
b. Make certain thar the shutoff valve is open.
€. Make certain thar al] regulators are in the OFF
position.
d. Press the filler hose nozzle jnto the syscem filling
connector until the Ja:ch clicks, and make certain it is

safely secured.

Do not exceed 450-psi pressure from the'ﬁlling :
equipment swhen servicing the OXygen system.

e. Slowly fill the Oxygen cylinder to 425 psi. When
filling the system, check the pressure reading of the
airplane Oxygen pressure gage by inserting a master
pbressure gage into any regulator outler,

f. Close the filling equipment regulator valve and
disconnect the filler hose nozzle from the system filling .

- connector,

Handling of filled Oxygen cylinders and the
sudden release of oxygen under pressure js
dangerous. Make certain that the recharger
hose valve closes after the porrable bottle has
been disconnected,
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2-102. SERVICING STEAM HEATING SYSTEM. For
,normal servicing of the steam heating system, add
water to the reserve tank, Use distilled water if avail-
able, otherwise use drinking water. Drain the syscem
and blow air through the drainpipes every 50-hour
inspeccion period if ocher than distilled water has

been used.
¢ CAUTION

Make certain thac the water has cooled before
attempting to drain the system.

2-103. LUBRICATION.

2-104. GENERAL LUBRICATION INSTRUCTIONS, .

Proper lubrication is of vital importance to the opera-
tion 2nd continued service of the airplane components.
See figure 2-59 for the lubrication requirements.

. 2-105. APPLYING LUBRICANTS. For information
on application of lubricants, refer to figures 2-60
through 296, which show where to use the oil can,
pressure gun, hand, or the brush as required.

2-106. LUBRICATION REQUIREMENTS FOR
YARIOUS CLIMATIC CONDITIONS. Lubrication
requirements vary under different climatic con-
ditions, Consider climatic conditions before
~Jubricating the components of the airplane.

2-107. TEMPERATURE CONSIDERATIONS. Lubri-
cate the main and landing gear wheel bearings witch
grease, high-temperacure lubricant, Specification MIL-
L-3545. For general oilcan lubrication, summer or
wincer, use oil, Specification MIL-L-7870. Hand lub-
ricate the exhaust manifold mounting bracket parts
subjecc to high temperature and limited motion wich
an:i-sejze compound, Specification MIL-C-5544,

2-108. LUBRICATION IN DUSTY AND SANDY
CLIMATES. Dust, dirt, or sand combined with grease,
oil, or graphite form grinding compounds. It is im-
portant to remove excess lubricants from all moving
parts subjecc to extreme dust conditions. Inspect all
points to be lubricated frequently. In desert operations,
force ouc dirt that works into internal grease fictings
by lubricating more frequently. Every 50 or GO hours
inspect the control cable sections running over pulleys,
drums, or through fairleads for wear of anticorrosion
coating. Touch up with compound, Specification MIL-
C-16173, Grade 1V.

2-109. LUBRICATION IN SALT AIR CLIMATES.
Use plenty of oil, grzase and rust preventives to prevent
corrosion in sale air climates. Service all landing gear
fictings immediacely after exposure to extrernely wert
or salty atmospheres. :

Section |l
Paragraphs 2-102 to 2-115

2-110. LUBRICATION OF BEARINGS. Bearings are
lubricated as outlined in the following paragraphs,

2-111. SEALED BEARINGS. Sealed bearings which
are used in most pulleys and in many other moving
parts where excessive wear is expected, have the.

. grease sealed in and do not ordinarily require ad-

ditional lubcication, '

Note

Do not subject sealed bearings to excessive
amounts of cleaning solvents. Solvent seeps
through the seals and removes the grease,
Wiping or cleaning the outside of a sealed
bearing with a cloth moistened with an ap-
proved solvent is permissible. Do not saturate
the bearing. Do no# use gasoline to clean bear-
ings, but use solvent, Federal Specification
P-5-661. When field conditions make jt¢ zb-
solutely necessary, sealed bearings are to
be lubricated with grease, Specification MIL-
G-3278. ‘

2-112. LUBRICATION OF OPEN-TYPE BEARINGS.
Opea-type bearings require cleaning and repacking
at regular intervals. Figure 2-97 illustates cleaan-
ing and repacking a main wheel bearing, which is
typical for any open-type bearing.
grease with solvent, Federal Specification P-S-661,
Where equipment is not available to repack the bear-
ings under pressure, work the grease thoroughly into

_the bearing races and around the rollers with the palm

of the hand until the grease comes out the other side.
Applying grease on the outside of the rollers does not
lubricate the inner bearing races.

2-i13. MISCELLANEOUS LUBRICATION REQUIRE-

Remove all old.

MENTS. Miscellaneous lubrication requirements are’

accomplish.ed as outlined in the following steps.

2. Lubricate the-surface Control system activating
and adjusting screws, and the trim tab screws and nurs
with hand grease, Specification MIL-G-7118, as operat-
ing conditions warrant. (See figure 2-98.)

b. For treatment of air filters, use 2 mixture of three

parts of engine oil, Specification MIL-O-6082, to one
part of corrosion-preventive compound, Specification
MIL-C-16173.

¢. For the location of the lubrication firting on the
control wheel column, see figure 298,

2-114, SPECIAL TOOLS AND EQUIPMENT,.
(See figures 2-62 through 2-93.)
2-115.  The following illustrations contain special

service tools and ground handling equipment designed
for use on the C-47 series airplanes. These tools are

2.35
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Figure 2.59, Lubrication Chart (Shees 1of]2)
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Section 1l

i

GENERAL NOTES

1. TEMPERATURE CONSIDERATION.
Specified lubrication is designed for operating
range of -—~46°C (—50°F) to 71°C (160°F).

2. ABNORMAL OPERATING CONDITIONS.
Lubrication frequency intervals expressed are
based on an average of 100 flight hours per
month. These intervals may vary as to the
number of hours of service per month in
order to accommodate any abnormal condi-
tions such as extremely wet or salt air, duscy
atmospheric conditions, and inactive or stor-
age time. Where inactive or storage time is
the consideration and long-time preservation
of the airplane is not contemplated, lubricate
‘according to the following tabie:

Lubrication Schedule
VWhile Airplane
Inoperative

Every 3 months

Every 6 months

3. LUBRICATION APPLICATION:

a. Cleanliness is essential to good lubrication
procedure. Clean and dry grease guns and oil-
can before filling. Wash brushes, if dirty, in
approved solvent and dry thoroughly before
use. Use only lubricants which are perfectly
clean.

b. Wipe grease fittings, oil holes, etc, with clean
dry cloths before lubricating. Remove any
dirt or rust from surfaces to be lubricated.

¢. Work moving parts, if practicable, to insure
thorough lubrication.

d. Force grease into fittings until all old grease
is extruded, unless otherwise noted.

e. Fill oilholes to near full, adding oil uncil the

level does not drop. Controllable-type squirt

oil cans are recommended for oil application.

After any lubrication, clean surplus lubrica-

tion from all but actual working surfaces.

g- Before applying lacquer-base lubricating
graphite, clean surfaces with approved sol-
vent for good adhesion. :

m

4. ANTIFRICTION BEARINGS.

a. All antifriction bearings are lubricated with
Specification MIL-G-3278 grease (Symbol
GLT) ‘unless otherwise specified; those de-
void of grease fittings need not be lubricated
except at major overhaul.

b. Do not oil such bearings or expose them to
spray from.steam or chemical cleaning. When

.- FRICTION BEARINGS.

. MISCELLANEOUS.

necessary to clean exterior bearing surfaces,
wipe with a cloth dampened with Federal
Specification P-S-661 solvent.

a. Friction bearings of the porous sintered-type
are prelubricated with Specification MIL-L-
7870 oil (Symbol OGP). An occasional
squizt-can oiling of such a bearing will ex-
tend its service life. ) '

CONTROL CABLES.

Every 1000 hours, or as conditions warrant, per-
form the following:

a. Inspect the coating on cable lengths running
on pulleys, drums, ard in-fairleads for surface
bareness. If necessary, touch up the bare sur-
faces with corrosion-preventive compound
Specification MIL-C-16173 Grade [V (Symbol
CPH) suficieatly fluidized with Federel
Specification P-S-GG1 solvent to permit cable
strand penetration by the compound ‘and to
avoid a tacky-coated surface. For surface
cledning of the cables, use a cloth moistened
with Federal Specification P-$-661 solvent.

b. Oil cable clevis turning point with Specifica-
tion MIL-L-7870 (Symbol OGP).

a. Lube requirements under wheel bearings
refer to: tire changes, brake checks, landing :
on wet or flooded airports, airplane spray
cleaning without wheel covers, and stipu-
lated inspection period.

b. When small flush-type grease fitcings, Ale.
mite No. 1877 or Shafer G3 are called out,
use the special grease gun adapter, Stewart
Warner G-318049, or Air Force Stock.No.
8042-318049. T

c. This lubrication chart does not cover engines,
inscruments, and certain accessories. Follow
~manufacturers’ recommendations or applica-
ble technical orders.

d. Apply lubricant; Specification MIL-G-3278
(Symbol GLT) to control surface adjusting
screws as necessary. :

e. Felt wipers inscalled at piston rod end of
hydraulic actuating cylinders must be saru-
rated with hydraulic oil every 200 to 260
hours.

f. Lubricate all points shown .on lubrication
chart at major overhaul. This is in addition
to specified periodic service.

8. Fill grease-type gear boxes at least one-third
but not over one-half full unless otherwise
specified (as by instruction plate).

Figure 2-59. Lubrication Chart [Sheet Z of 12)

33,495

° 2-37

—————e it e e o




Section |}

1.0.1C47-2

TABLE OF LUBRICANTS

OIL CAN

APPLICATION SYMBOLS

PRFSSURE GUN HAND BRUSH

SYMBOL SPECIFICATION TYPE OF LUBRICANT
GLT MIL-G-3278 Grease — Yow Temperature
GH MIL-L-3545 Grease — High Temperature, Water Resisrant
GSG MIL-G-7118 Grease — Screw Gear
GB MIL-L-7711 Grease — General Purpose
GG MIL-G-7187 Grease — Graphite
oGP MIL-L-7870 Qil — General Purpose, Low Temperature
None Dixon G-711 Graphite Stick
Noage MIL-G-6711 Plus Binder, Commercially Available
CPH MIL-C-16173 Compound — Corrosion Preventive, Hard film
. Grade 1V .
>
EXAMPLE OF CODING .
Solid line with arrowhead indicates a specific
lubrication- point,
METHOD

i

- TYPE OF LUBRICANT \

ITEM NUMBER

The example above indjcates
as noted by pressure gun, using lubricant
GLT,

item (2) to be lubricated

Broken line with arrowhead indicates a specific
lubrication point and ideatical point or points
of the item, not shown. -

Omission of arrowhend on broken lines indj-
cates localized area requiring lubrication, the
point or points of which are not specifically
shown. . .

The number of items requiriog Jubrication and
the number of lubzicating points of the item

2-33

Figure 2-59, Lubrication Chart (Sheet 3 of 12)

are noted under "“Items to be Lubricated.”
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4. EMERGENCY ESCAPE HATCH

TABLE OF LUBRICANTS

Symbol Specification Type of Lubricant
oGP MIL-L.7870 Oit — General Purpose
GG IAIL-G-7187 Grease — Graphite
= None Graphite-Stick, Dixon G-711
GB MIL-G-7711 Grease — Generol Purposse

ITEMS TO BE LUBRICATED

1. CONTROL PEDESTAL i :
o. Aileron, elevotor ond rudder tab, gear train —
apply o light coat of grease.
~ b. lever and lgver laeh, sliding surfoces — apply o
¢oat! of grease,
"¢. Parking broke control rod, sliding surface — apply
light film of graphite stick.
d. Gyro-pilot shuloff, turning point — oil lighMy.
2. CONTROL COLUMN (TWO)
.a. Chain and sprocket — remove cover, apply a light
coot of grease.
b. Control wheel shaft bearings—apply o two greasa
fittings.
3. WINDSHIELD WiPER {(TWO)
o. Wipar, turning points — oil lightly ond wipe off
excess.
4. EMZIRGENCY ESCAPE HATCH
a. lakh ond calches, moting surfaces — opply a light

i coot of grease,
3., WINDSHIELD WIPER {Continved on Shee! 5)

33,497

Figure 2-59. Lubrication Chart (Sheetd of 12)
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FLIGHT COMPARTMENT

oG? 5,

5. RADIO OPERATOR'S SEAT

6.

INTERIOR DOORS

(TYPICAL IN NoOSE
AND CABIN AREAS)

1. WOB3LE Pump CONTROL

7. BAYTERY SUPPORY
ASSEMBLY : -

/ﬁ?%%’jﬁ?m
r— QW
Ll 1S

8. ' AUTOMATIC PILOT UNITS

TABLE OF LUBRICANTS

Symbol

Specification Type of Lubricont
oGr Mil-L-7870 Oil — General Purpose
GG MIL-G-.7187 Grease — Grophite

» None Gmphi’e-Sﬁck, Dixon G.711
ITEMS YO BE LUBRICATED
{Continued from Sheet 4)
5. RADIO OPERATOR'S SEAT

6,

N

10.

11,

©. Swivel moling surfaces ond locking mechonism —
oil lightly,

INTERIOR DOORS

©. latch ond hinge, turning points — ojl lightly and
wipe off excess. Do not aflow oil 1o come in contact
with finished surfoces.

BATTERY SUPPORT ASSEMBLIES (TWO)

0. Guide tubes, sliding surfoces — apply o light coot
of grease.

b. Locking mechanism, turning points — oil lightly.

AUTOMATIC PlLOT UNITS

o. Cable arm, guides (three) — opply o thin cog! of
grophite grease. :

FRONT CARGO LOADING DOOR

a. lakch boll, sliding surface — opply o light film of
graphite stick. .

b. Hinges, lokh turning mechonism and carch hold-
open mechanism, turning points — oil lightly,

PILOT'S SEAT (TwWO) o

o. Forward ond oft slide tubes, up and down slide
tubes, moting surfoces — opply a light film of
graphite stick. . ’

b. Slida roller pins, slide mechonism, turning points,
lock pin mechonism, turning points — ojl lightly,

€. Shoulder harness inertial reel control lock assembly, :
sliding sudaces ond turning point — oil lighty, K

V/OBBLE PUMP CONTROL

6. linkage, turning poinls — oil ligghtly,

(Continued on Sheel o)
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Figure 2-59. Lubrication Chart (Sheet 5 of 12-). .
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FLIGHT COMPARTMENT

13. RUDDER PEDALS

TABLE OF LUBRICANTS

Symbol Specificalion Type of Lubricant
oGP MIL-L-7870 Oil — General Purpose
14, POWER BRAKE CONTROL VALVE GG MIL-G-7187 Grease — Graphite
* None Graphite-Stick, Dixon G-711

ITEMS TO BE LUBRICATED
{Continved from Sheet 5}
12. FIRE EMERGENCY CONTROL PANEL .-
a. Control rods {four), sliding surfaces — opply a light
fitm of graphite stick. )
13. RUDDER PEDALS (FOUR)
'g. Pedal shaft splines — opply a light coo! of grease.
. . Shaft, turning points — oil lightly. ;
15. WING FLAP INDICATOR TUBE ¢. tocking pin ond torque shgﬂ, Ysliding surface — :
opply a light film of grease,
14. POWER BRAXE CONTROL VALVE
. o. Piston rod-link, attach point {two) — oil lightly.
' \:‘7 . b. Links {two), ball end — opply a light coat of grease. T
*

15. WING FLAP INDICATOR TUBE !

[

16a. © “a. Add oil slowly at fitting in line directly below indi-
/ ' cator; Fill to lavel of fitting. .

16. FLIGHT COMPARTMINT WINDOWS
@. Track, top and bottom, sliding area — opply o light i
film of grophite stick. ' |

La

16. FLIGHT COMPARTMENT WINDOWS

23,499

Figure 2-59. Lubrication Chart (Sheet 6 of 12)
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2. AUTOMATIC PILOT SERVO UNITS

T.0.1C-47.2

3. AILERON CABLE BELLCRANKS

TABLE OF LUBRICANTS
Specification
MiL-L-7870

Symbol
OGP

Grophite-

ITEMS TO BE LUBRICAT!-;D

I. EMERGENCY EXiTS

Type of Lubricant
Oil — General Purpose
Stick, Dixon G-711

o. Piano hinge, lolch operating mechonism turning
points — oil lightly and wipe off excess, (Do not
ollow oil to come in contact with finished surfotes.)

b. Lalch bolys, sliding surfaces — apply a light film of

graphite stick,

2. AUTOMATIC PILOT SERVO UNITS (THRzE)

a. Link actuating levers, turning points — o] lightly,

3. AILERON CABLE BELLCRANKS

o. Cable connector links {two), turning points — o)

lighHy,
{Continued on Sheet 8)

Figure 2-59, Lubrication Chart (Sheet 7 of 12)

|
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Section 1}

CABIN

4. WING FLAP ACTUATING
CYLINDER ASSEMBLY

7. TROOP SEATS

TABLE OF LUBRICANTS

Symbol

Specificatlion Type of Lubricanis

GB

MIL-L-771 Grease — Generol Purpose

None Graphite-Stick, Dixon G-71]

oGP

MIL-L-7870 Oil — Genaral Purposg .

5. MAIN CARGO DOORS
FORWARD AND AFT SECTIONS
(C-47 SERIES ONLY)

o

6. LITTER SUPPORT BRACKETS

6.

7.

ITEMS TO BE LUBRICATED
{Continued from Sheet 7}

WING FLAP. ACTUATING CYLINDER ASSEMBLY

0. Support assemblies {three) — opply 1o one grease
fitting each.

b. Guides, oparating rods and roller turning points —
oil lightly,

MAIN CARGO DOORS (FORWARD AND AFT

SECTIONS) -

a. Hinges, locks, ond latch, turning points — oil lightly.

b. Lotch bolts — opp'ly o light film of graphite stick.

€. Emergency release mechanism, turning points —
oil lightly,

d. Emergency release pins  — opply o light film of
grophite stick,

LIITER SUPPORT BRACKETS

a. linkage, turning points — oil lightly.

TROOP SEATS

a. Hinge pins, turning points — thread — oil lightly.

Figure 2-59, Lubrication Chart (Sheet 8§ of 12)

33,501




Section || T.0, 1C.47.2

WING

1.

5. TRIM taB ACTUATING
MECHANISM

TABLE OF LUBRICANTS

Specificolion
MIL-L.771
MIL-G-7187
MIL-L.7870

" Type of Lubricony
Grease — General Purpose
Grease — Graphite
Oil — General Purpose

2. WING FLAP‘ACTUATING MECHANISM ITEMS TO BE LUBRICATED

1. WING FiLap UNIVERSAL JOINT (ONE EACH
WING) B
a. Turning points — ojf lightly,
2. WING FriLap ACTUATING MECHAN]S:“
©. Turnbuckles and roller, turning points — oi} lightly,

b. Roller tuba guide, maling surface — opply a lighy
film of grease, -

3. AILERON CRANK ASSEMBLY (2 LH, 2 RH)
o. linkage, turning points — ojf lightly.

4. TRIM TAB HINGE .
a. Piano hinge — ojl lightly,

5. TRIM rvaAB ACTUATING MECHANISM
a. Tab control rod,

fitting.
3. AILERON CRANK ASSEMaLY b. Tab cable d
2 LH AND 2 RN

acme thread — apply to one grease

rum—apply to ons grease
fitting_

Figure 2.59. Lubrication Chart (Sheet 9 of 12)
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See Generol
Note 7a

2. MAIN GEAR

GH 2d

TABLE OF LUBRICANTS

Symbol

Specification Type of Lubricont

GB

MIL-L-7711 __Grease — Generol Purpose

GH

MIL-L-3545 Grease — High Temperolure

oGr

1.

2.

MI-1-7870 Qil — Generol Purpose

ITEMS TO BE LUBRICATED

BUNGEE ARM ASSEMBLY (ONE EACH NACELLE)

e. Toggle bungee yoke, altach point — apply to one
greose filing.

b. Toggle brace rods {twol, turning points — oil both
ends of each rod.

¢.” Toggle spar brocket, attoch point — opply 1o one
grease fitting, .

MAIN GEAR (TWO)
a. Truss, upper ottach points — opply to two grease

fittings (front side),
b. Truss, lower oitach points — opply to two grease

fittings.
¢. Rear brace strut, upper attach pein! — opply 1o one
greose fitting, v

d. Wheel bearings—clean old greose from oxle bear-

~ings, apply o light coot of lubricont GH to oxle

ond pack beoiings. {See General Note 7al,

Rear broce strut, lower attach points — apply to

two grease fittings,

f. Link assembly (two), link shock strut, attach point
~ apply fo one grease fitting each link,

8- link arm ossembly (four arms} — opply to eight
greose filtings.

h. Retract cylinder, upper oltoch point —opply to
grease fitting accessible through cover plote on top
of nocelle and to grease fiting ot lower ottach
point to truss, ;

{Centinued on Sheet 11)

4

Figure 2-59. Lubrication Chart (Sheet 10 of 12)

23,503 "
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MAIN GEAR AND NACELLE

5. AIR FILTER

6. MECHANICAL LATCH
bOowNLOCK

TABLE OF LUBRICANTS

Symbol Specification Type of Lubricont

GB MiL-L.77 1) Greose — General Purpose

GG MIL-G.7187 Grease — Grophile

oGP MiL-1-7870 Oil — General Purpose

3 None MIL-G-671] Plus Binder
Commercially Availoble

ITEMS TO BE LUBRICATED

(Continved from shee? 10)
3. CARBURETOR HEAT SHUTTER

a. Operating linkage turning points — ojl

lightly.

4. COWL FLAP ASSEMBLY v

~ a. Hinges one per flap, 14 flaps per assembly,
= turning points — oil lightly,

b. Flop rubstrips, previously treoted surfaces
~ cleon rub area with P-5-851 solvent
(Stoddord-type), wipe dry. Install Phenolic
Sheet MIL-G-6787. :

5. AIR FILTER ) .

©. Operoting linkage, turning points - ojl
lightly.

6. MECHANICAL LATCH DOWNLOCK (ONE PER

GEAR, TWO GEARS)

o. Latch face ond octuoting piston hook —
apply o light film of graphite grease.

b, Cylinder assembly opply to one greose
firting. )

2-46

Figure 2-59. Lubrication Char (Sheer 11 of 12)
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3a

3. TANIL WHEEL ASSEMBLY

EMPENNAGE

S 3.

See General
Nole 7a

Y. RUDDER TRIM TAB
ACTUATOR (ONE)

2. ELEVATOR TRIM TAS
ACTUATOR (TWO)

TABLE TO BE LUBRICATED

Symbol Specificotions Type of Lubricant
GB MIL-L-7711 Grease — General Purpose
"GH MIL-L-3545 Grease — High-Temperature

ITEMS TO BE LUBRICATED
1. RUDDER TRIM TAB ACTUATOR {ONE)
a. Tab control rod, acme thread — opply lo one graase
fitting. ’
2. ELEVATOR TRIM TAB ACTUATOR (ONE LEFT AND
ONE RIGHT)
©. Tab controf rod, acme thread — apply to one greose
fitting. -
3. TAIL WHEEL ASSEMBLY
o. Spindle uppar bell joint remove Jock nul, roise airplene
to expose ball join!, clean und repack.
b. Lock assembly — ooply 1o two grease fittings fona
each side). . :
€. Spindle, link atach point — opply lo one grease i~
ting (left side). .
d. Shock strut, fork attach point — apply to one grease
fitting. .
e. Tail wheel bearing — clean old grease from axle and
bearings — opply « light coot of Iubricant {Symbol
GH) to axle and pack bearings.
f. Spindle, fork chach points — apply to two greass
fittings. .
8. Spindle, center joint — apply to one grease fiding
+{top front),

Figure 2-59. Lubrico:i=~ Chart (Sheet 12 of 12)

L
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Peragraphs 2-116 to 2-122

available by requisition through supply depots in the
United States and overseas. The illustrations contain
sufficient information to enable personnel to manu-
facture the tools locally.,

2-116. AIRFRAME GROUP
MAINTENANCE.

2-117. GENERAL DESCRIPTION. The following para-
graphs cover descriprion, removal, disassembly, minor
repair, assembly, and installation of the principal
components and systems of the airplane. For infor-
.mation on repairs of the zirplage struccure, overhaul
and depor repairs of engines, accessories, instruments,
and cther installed equipment, refer to the applicable
technical order.

Figure 2-60. Application of Lubricant
to Wing Flaps Actuating Rod

. 33,507
Figure 2-81. Application of Lubricant to Wing
Flops Actuzting Rod Universol Joint

2-48
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MATERIALS
Make from 1-1/4 stondard [f VT

weight x 32-1/2 black jron

]
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]
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1
WELD i '
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&

1-174 C.}A. TUBING
025 WALL

. , vz-10
Figure 2-62. Bungea Spreader Bar )

2-118. WING.

2-119. GENERAL DESCRIPTION. The wing is an
aluminum alloy struccure consisting of a center section,
to which two nacelles are bermanently attached; and
two outer wing panels. The center wing section is
attached to the fuselage by means of eight vertical fic-
tings (see figure 2.99), The outer wing panels are
attached to the center wing section with steel bolcs
and elastic stop nuts. A floating rib (see frigure 2-100) is
located between the cencer section and each outer wing
to distribute the stresses evenly. The tips of the outer
wing panels are attached with screws.

Note

For maintenance of the ailerons attached to
the outer wing panels, refer o Section XI.

2-120. REMOVAL AND INSTALLATION OF WING
COMPONENTS. Removal and inscallation of the wing

- components are accomplished as outlined in the follow.

ing paragraphs.
2-121. OUTER WING PANELS.

2-122. The owo outer wing panels consist of three
aluminum alloy spars. The inboard pact of the trailing
section is attached to the rear spar with special bolts
and stop nuts on some airplanes, and on others it js



T1.0. 1C-47.2 . Section II
Paragraph 2-123

5/16 DA
DRHL THRU
ONE HOLE

3/4
— 112 3

—~ r——1/2 APP,

11/2

! 174
3 I
1 e s —F—F
[—w 172 DIA e . S AR
5/8 . .. .
bl . ]
pa _
1 o “——~17/64 DIA. DRILL THRU 2 HOLES
L—sne
MANUFACTURING NOTES MATERIALS
- 1. Heat treal ] ltem No. Quantity Description }
a. Rockwell 15N 79.80.5 104 1 1/4 x 3 x 25-3/4 SAE 1020 C.R.
b. Case depth .020-.025 102 ] 4-1/2 OD x 3/8 wall x 3/4 SAE
1015 tube .

2, Sandblast and cadmium plate

vz-311

Figure 2-63. Main Landing Gear Axle Nut Wreneh (K-20101)

N
riveted to the rest of .the wing struccure. A de-icing ) /_ 13/16 R
boce is installed on the leading edge of each panel, 1/8 DIA. 5 1/8 .
: 1/2 R APPROX.
2-123. REMOVAL OF OUTER WING PANEL. 1 %
2. Remove the fairing strip which covers the wing i é__ g5/
attachment angles and bolts by detaching the hold- T 174 DIA DRILL' /0 f
dowa clips and removing the screws at the trailing’ _4L , ’
edge fitting. (See figure 2-101.) : 3 178 5/8 R 5/16
_ o : o - - 8 516 3
b. Detach the small cap cover installed on the under- ¢ ’
side of the trailing edge of the wing by removing the — [ 3732
screws, :
- ¢ Working through the inboard access door located MANUFACTURING NOTZS
on the underside of the outer wing panel, disconnect b Heat treat to Rockwell C40-C43
the aileron control cables (and also the aileron trim 2. Cadmium plote
tab control cables, if ic is cthe right outer wing). MATERIALS
Make from 3/16 x 1-1/16 x 6-5/8 SAE 1095 H.R.
Note
Before disconnecting the right .aileron tab
cables, tape the tab drums located in the con- vz-iz
trol pedestal and in the outer wing panel to Figure 2-64.  Toil Wheel Spindle Ball End

prevent the cables from unwinding. Wrench (1(-20801)
' ) 2-49
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Section |}

a6 2T

VP wED AND
GRIND FLysy

“V” WEID AND GRrIND FtusH

MANUFACTURIHG NO7Tzs

1. Hoat trecy 103, 04 108, 108
0. Rockwsl} 15N 80.0-82.5
b. Case depth .015 1o 020
2. Heo? treq) 102, 110, 112
. Rockwell C40.45
3. Cadmium plate

FAATERIALS

Irem No. Quantity Description
112 1 1/4 x 1 x 3-5/8 SAE 4130 H.R, :
110 No. 5532 Plomb too] socke? (or equivalent) (

1
108 ] .
106 1 1-1/4 dia x 095 wall x 14-1/8 sAE 1015 tube
1 .
1

104
102

V2-123

2-50 "{ , %4 ' ‘
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Section 11
DRILL 1 1/2" DIA. HOLE WITH SPACER BETWEEN BLOCKS @ N 116
REMOVE SPACER BEFORE USING CLAMP A ~ch b
i =5 4
1
e ! : : ! 1
1 ‘ , LR AVAL
0 \ ar
! R ]
2 HI -+ 1 H— 3 1/2
1! k/ 11
l At ! E 1 16
& | il IR
@ o JER TG
1716
10 @
14 -
13116 [ 3/4
] T
S '/
‘—_@/ : t r\_@}— 11/2
] {
——2 3/8
MATERIALS
Item No. Quanlity Descriplion

108 2 5/16-18 Standard Hex Nut
106 2 7/16-18 x 4-1/2 Rd Hd Machins Bolt.’
104 2 1/8 x 1-1/2 x 4 SAE 1020 H.R.
102 2 1-1/2 x 3-3/8 x 14 Hardwood.

Figure 2-66. Hydraulic Cylinder Piston Rod Clamp (Substitute for K-21713 and K-2'77.14)

Yz2-14

={257) paiL

.343 TYP.

1—

@)

15/32
13/32
‘\7\; 2172
2.463 5/8
B v
3 13/32¢/ﬁ\4\\\b/ ‘

!
/1|\,A

‘l\‘r\&_" Py

— B, e
23/32 R |
2 R TYP,

15/16 R

bdd

!
/— 2 R TYP.
3/4 2R
1 1/32 R
9716 DRILL=30 [.1285)
_ 3 HOLES THRU
L | ' C/S B2" x .225 DIA-6 PLACES
Lt ‘ _
i
N ‘ P
174 14 — « 1/8
o 15 3/8 APP

MANUFACTURING NOTES
1. Heat treat 102 and 110, oil quench
a. Case depth .020
b. Rockwell 15N 80-82.5

2. Cadmium plate
3. Breok all sharp edges except lugs

“V’* GRIND 1C0% V/ELD

Item No. Quantity

110 2
108 2
106 1
104 ]
102 ]

"' & GRIND FLUSH

IATERIALS
Description
3/16x3/8x5/8 SAE 1020 C.R.
1/8x5/8 C/S heod steel rivet
1/8x1/2 C/S head steel rivet
1/8x1-5/8x2-7/8 fiber
1/4%x3-3/4x15-1/2 SAE 1020 C.R.

Figure 2-67. Landing Gear Retracting Cylinder end Wing Flap Operoting Cylindar

Packing Wrench (K-20001)

Y2-16
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PEEN
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EN
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MANUFACTURING NOTES

TOOL NO. H. REAM REMARKS

K 21713 1.250 FOR 1-1/4 INCH pisTON
1.245

K 21714 1.375 FOR 1-3/8 INCH PISTON
1.370 '

MATERIALS
Item No. Quantity Description
116 1 Walworth Parmalee No. 2 Friction
Wrench
114 6 1/8 dia x 1/2 flathead steel rivets
112 1 1-5/8 dia x 3-1/8 brass rod
110 ] 1-1/4 pipe — style No, 2

V/alworth Parmalee Ppipe
girth

Figure 2-68. Hydraulic Cylindsr Piston Rod Friction Wrench (K-21713 and K-21714) +

d. Disconnect the outer wing electrical wiring at the
junction box located in the wheel well (see Section
XI1).

¢. Lower the wing flaps and disconnect the flap
control tube at the union outboard of the wing attach-
ing point (see figure 2-102). Measure the distance be-
tween the adjusting nuts on the flap control tube ends
before removiag the nuts; chis will facilitate the ad-
justment of the flaps during assembly.

f. Working through the access door on the ourboard
side of the wheel well, disconnect the de-icing pipes at

the wing joint by removing the clamps from the hose.

2-52

v2-1%

8- Remove the screws from the hoisting sling artach
points on the top surface of the ourer wing panel, and
attach the hoisting sling (see figure 2-100).

h. Remove the bolts which attach the ourter wing
panel to the center wing (see figure 2-99),Remove the
bolts from the underside ficst.

i. Afcer all pipes, cables, and wires have been djs- !
connecred, lift the outer wing panel clear of the cenrer
wing (see figure 2-100).
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DRILL 4 HOLES

.38
I,z_._'*' 1 13716 TYP, +.805
-—3/16 —.000
] sQ.
FmeE T
E 7-2 1/8 DIA.
—_—— e

11/2

;L----{-:-:QL

MANUFACTURING NOTES -

1. Hea? trea? 102
a. Case depth .010 file hard
2. Cadmium plate .

MATERIALS
Itam No. Quantity Description
104 4 .185 dio x'5/8 No. 34 drill rod
102 1 2-1/8 dis x 1-3/4 SAE 1020 C.R.

r._.. 2 — BREAK EDGES FOR
CLEARANCE IN PART
1.615/\ 4 HOLEs
DIA 90° APART
1-3/8 B. C.
Infiogetufnke (3 1/4 R. TYP T DIA
4 PLACES
T E TR T <
L -
@ 2 —+] 41/64
1-1/4 DRILL -
@ THRU

MANUFACTURING NOTES
1. Heo! Treot 102°
a. Case depth .030
b. Rockwell C45-48
2. Heo!Treat 104
a. Rockwell C45-48
3. Cadmium Plote.

MATERIALS
Description
212 dia x 1-3/8 No. 34 drill rod
2 hex. x 2-1/8 SAE 1020 C.R.

Item No. Quantity
104 4
102 1

. v2-18
Figure 2.70. Wing Flap Actuating Cylinder
Dash-Pot Wrench (K-22101)

2-124. INSTALLATION OF OUTER WING
PANE;L_.
(See figure 2-103.)

a. Atach the outer wing panel sling to the hoisting
points on the upper surface of the panel as shown in
figuze 2-100 and place in position.

b. Install che bolcs thart attach the outer wing panel
to the center section. Torque the bolts to 100 (40, —5)
inch-pounds,

Note

Bolts and nuts must be clean and free from
grease, oil, and other forms of lubrication
prior to installation.

¢.. Working through the access door on the outboard
side of the nacelle, connect the de-icing pipes at the
wing joinc by installing the hose clamps.

d. Connect the flap control tube at the union out-
board of the wing attach point.

e. Connect the outer wing electrical wiring ac che
junction box located in the nacelle (see Section XI).

f. Working through the inboard access door, con-
nece the aileron control cables (and cthe aileron trim
tab control cables, if it is the right outer wing).

g- Acach the small cap cover to the underside of
the trailing edge of the wing with screws.

2-54

. vz-19
© Figure 2-71. Engine Cowl Flap Operating
Cylinder End Wrench (K-20401)

h. Position the fairing strip to cover the wing at-
tachment angles and bolts, and secure with screws at

“the trailing edge ficting. Install the holddown clips.

2-125. WING TIPS.

2-126. The wing tips are all-metal structures and are
attached to the outer wing panels with screws.

2-127. REMOVAL OF WING TIP, )
a. Remove the ajleron as described in Section XL

b. Remove the fairing securing the de-icing boot
to the wing tip.

¢. Clear the de-icing boot from the point where the
wing tip attaches to the wing. '

d. Remove the inspection plate from the underside
of the wing tip to disconnect the wing tip clectrical
wiring in the junction box (see Section XII).

e. Remove the screws attaching the wing tip section
to the outer wing. Remove the screws from the lower
sutface first, and support the tip section while re- i\
moving the top screws. )

f. Two men are required to move che wing tip

forward until it is free of the outer wing.
2-128. INSTALLATION OF WING TIP.
(See figure 2-104.)

a. Two men are required o position the predreilled
wing tip at the outer wing panel.




T.0.1C-47-2 - .__ Sectien I
Paragraphs 2.129 to 2.131
— 3/8
1 5/8
R. (" ‘
3/16- l.*_ o
BN =
15764 11764 :
; , . o )
DIA 17/32 DRILL THRU‘j
8 —

MANUFACTURING NOTES
1. Heat treat - )
a. Cose depth .010 fils hard

2. Cadmium plate

MATERIALS
Moke from 1-1/2 OD x 5/16 wall x 8-1/8 SAE 1015 tubs

Figure 2-72. Hydraulic Pressure Regulutor Valve Nur Wrench (X-21201)

b. Keep the vyiz:;g tip in alignment and install the
top screws,

¢. Connect the wing tip electrical wiring in the
junction box, and install the inSpection plate on the
underside of the wing tip (see Section XII).

d. Install the fairing and secure the de-icing boor
to the wing tip. :

e. Inostall the aileron as described in Section XI.

2-129. CENTER WING.
(See figures 2-99 and 2-100.)

2-130. The center wing is an aluminum alloy structure
containing three main spars and an auxiliary spar. The
trailing edge section is removable, being attached to
the afr spar with bolts ‘and elastic stop nuts. The na-
celles, which are constructed as separate units, are
bolted to the center wing. Incorporated in each nacelle
structure on the lower hat sections are two rubber fit-
tings against which the landing gear axle rests when
reeracted. These provide a support for landiag and
will protect the nacelle structure in case an emergency
landing is made with the gear in the retracted position.

2-131. REMOVAL OF CENTER WING.

a. Remove the outer wing panels, as described in
paragraph 2-123.

b. Remove the engines, as described in Section IV.

vz-20

3 11/16—
3 1/2—

1 {/2 {{: J—-ms, ”'t}_k\

2
_4x
3

2 3/4R
e 3 ey
16 5/158 ) 7 G §
DRiLL AL
3/8 DIA.

FAANUFACTURJNG MNOTES
1. Heo! Trear 2. Codmium Plate
a. Case Dapth .015
b. Rockwell 15N 79.81

FAATZRIALS
Item No. Quantity Description
Barrs] } 4-5/8 ODX. 312 wall x3-13/16
Handls 1 1/4x5-3/2x15-5/8 SAE

1020 C.R.

vz2-21
Figure 2-73. Tail Wheel Shoek Struy Packing
Gland Nut Wrench (X-20507)
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Figure 2.74,

Fuel Tank Strap PuHef (X-35407)
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1.0.1C-47.2 Section Il
MANUFACTURING NOTES
b DIA.
15716 1. Heat treat
a. Case depth .020
DRIL b. Rockwell 15N 80-83
5/32 DIA : 2. Cadmium plate
\ — V" GRIND AND WELD :
(108 o " +.005 MATERIALS
.508 —.000 SQ. .
l ltem No.  Quantity Description
¥ 108 1 © 1-1/2 dia x 3/4 SAE 1020 C.R.
3 /16
_Xg-----l ----- J 3 = 106 1 1-1/2dia x 2-1/2 SAE 1020 CR.
1172 _lll_é S T + 104 1 15/16 dia x 5/8 SAE 1020 C.R.
Fm e e ]
P T 7 102 1 1-1/8 dia x .095 wall x 3-1/8 SAZ:
I~ , 1025 tube .
5/8 — }*— ——l b1 5716 A
3 —] l+—25/32 sq.
. . v2.23
Figure 2.75. Fyel Tank Sump Drain Wrench {(K-21601) kT
, ) \‘v.-*"""
i

r——3/8 SQ. DRIVE @
e et

‘/‘f\ 5/32
REMOVE AFTER HEAT }_h
TREAT 1732

WELD
— 3/8}-‘—
7 1
2etod R
N t 7
1/4 APPROX.
57/8 >

MANUFACTURING NOTES

SEiS Item No.
L 138
3/8 APPROX. 136

1. Heat treat
a. Rockwell C35.40
2. Cudmium plate

PMATERIALS
Quantity Description |
1 9/16-OEX 18 snap-on wrench

1 3/8-PF 120 snap-on socket

Figure 2-76. Starter and Generator Crowfoot Wrench (K-32308)

e R
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...............

REAM S wiry 104

~ WELD ON ASSEM,

A

L AYE)
Y v y

Item No.
108

106
104
102

A A A A A
I\I\:\/\I\l\l\
1Y)

\ANAN;
v v

SEW AS SHOWN

. 2-53

MATERIALS
Quantity Miscellaneous i
1 031 x /2 x 1-1/8 SAE 1020 H.R.
sheet stock
] 1/2 x 16 hood lacing
1/8 dia x 2-1/2 SAE 1020 C.R.
1 3/8 x 1/2 x 8 (+2) SAE 1020 Hg.
v2-25
Figure 2.77. Strap Wrench (K-30503)




T.0.1C-47-2 Section I

DRILL S DA,
L ' DRILL S DIA. /_2 PLACES -
~_ |/
i [ ’ ; . T "Z TI
— 1
HE j t ) }
; \J\L J ' l
' TYPE | CTYPE WM

MANUFACTURING NOTES

Tolerance +0 +0 +.005 +.005 +.005 +1/64
Serv. ' ’ ) —1/32-1/32 —.000 —.000 —.000 -0 ) : .
Tool Type D L L T T, w w, W, W, .w, Wy H R R, R, S
K21909 1 27/32 1-25/64 9/32 3/8 3/8 379 .313 17/32 .344 254 1/32 29/64 7/16 /16 116 3/32
K21910 27/32 1-25/64 9/32 3/8 3/8 .440 .363 17/32 .344 254 1/32 17/32 7/16 116 116 3/32

K2iom 31/32 1-33/64 -9/32 7/16  7/16 504 .414 17/32 344 254 1/32 19/32 1/2 1/16 5/64 3/32

K21901 1- 3/16 1~ 7/8 25/64 1/2 /2 566 467 3/4 5727 380 3/64 43/64 3/4 1/8 1/8 9/65"
K21902 1- 3/16 1- 7/8 25/64 1/2 1/2 630 .518 3/3 577 380 3/64 3/4 3/4 1/8 3/32 9/64

K21903 1- 3/16 1- 7/8 25/64 1/2 1/2 693 569 3/4 577 380 3/64 53/64 3/4 1/8 3/32 9/64 | . ;
K21912 1-1/2 2- 3/16 25/64 5/8 - 7/16 755 622 25/32 .527 .380 1/16 29/32 1/8 7/64 9/64 |
K21913 1-1/2 2-3/16 25/64 5/8 7/16 818 .672 25/32 527 380 1/16  31/32 1 1/8 7/64 9/64

K21904 1-1/2 2- 3/16 25/64 5/8 7/16 881 724 25/32 527 380 1/16 1- 3/64 1 +1/8 7/64 9/64

K21914 1-1/2 2- 3/16  25/64 5/8 7/16 944 766 25/32 527 380 1/16 1-1/8 1/8 3/32 9/64

K21905 1-23/32 2-29/64 31/64 3/4 21/32 1.006 .828 13/16 527 380 1/16 1-13/64 7/8 3/16 1/8 9/64 | ]

K21916 1-23/32 2-29/64 31/64 3/4 21/321.32 93 13/16 .527 380 1/16 1-11/32 7/8 3/16 3/32 9/64
K21905% 2- 1/16 2-13/16  31/64 7/8 21/321.195 932 13/16 .527 380 5/64 1-27/64 3/4 3/16 1/8 9/64
K21917 2- 1/16 2-13/16  31/64 7/8 21/32 1.258 1.034 13/16 .527 380 5/64 1- 1/2 3/3 316 1/8 9/64
K21913 2-1/16 2-13/16  31/54 7/8 21/32 1.321 1.086 13/16 527 380 5/64 3- 9/16 3/4 3/16 3/32 9/64
K21919 2- 1/16 2-13/16 31/64 7/8 21/321.385 1136 13/16 .527 380  5/641-41/64 3/4 "3/16 5/64 9/64

]
1
!

!

1

]

!

}

|

I

K21915 "1 1-23/32 2-29/64 31/64  3/4 21/32 1.068 .873 13/16 527 380 1/16 1-17/64 7/8  3/16 1/8 9/64

!

1

!

!

!

I

I

I

|

!

K21997 - 9/16 3- 1/2 33/64 1- 1/16 25/32 1.510 1.240 1-1/32 708 .503 3/32 1-25/32 3/4 3/16 5/32 9/64
K21920 - 9/16 3- 1/2 33/64 1- 1/16 25/32 1.571 1.290 1-1/32 708 508 3/32 1-55/64 3/4 3/16 5/32 9/64
K21921 - 9/16 3- 1/2 33/64 1- 1/16 25/32 1.762 1.445 1-1/32 708 .508 3/32 2. 3/32 3/4 3/16 1/4 9/64 '
K21922 - 3/16 4- 5/32  33/64 1 9/32 25/32 2.014 1.653 1-1/32 708 .508 3/32 2-25/64 3/4 3/16 3/16 9/64 ;
K21923 - 3/16 4- 5/32  33/64 1- 9/32 25/32 2.262 1.858 1-1/32 708 .508 3/32 2-43/64 3/4 3/16 1/8 9/64 :
K21908 1l 3- 3/16 3-11/16 31/32 17/32 ... 1.948 1.425 .. 708 508 5/8 2-5/16 5/16 ... ... 9/54
K21924 1] 3- 5/8 4~ 3/16 1- 1/8 17/32 ....e 2325 1702 708 .508 11/16 2- 3/4 5716 RES Y £ %=1

1. Heattreat 102 and 104 MATERIALS

a. Rockwell C40-43 Item No. Quantity Description
2. Healtreat 110 110 ] D" dia x 11-1/4 SAE 1095 H.R.
a. Rockwel] C40-43 : 108 2 *D" dia round stee] ball
3. Break oll sharp edges 106 2 002 die x ("L -+ 1/2) music wire
4. Cudmium plate 104 1 "TUXUDY x (UL 1/8) SAE4130 H.R. .
102 1 YT x DT x (ML - 1/8) SAE 4130 H.R et
vz2-28 .
Figure 2-78. Crowfoot Square Drive Wrenches (K-21907 through K-21924) _ ‘\
. 2-59
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Key to Figufe 2-80

Sec}ion n

Iters No.

178

176

174

172

170

168

166

164

162

160

156

154

150

148

146

144

Qurantity

1

12

MATERIALS

Description

1513 x 4 bolt, nuc and washer
No. 2 x 9 sash chain

15 ID x Y plain steel washer

5 x 6.7 No. x 56 chaanel

16 dia x 23} SAE 1020 H.R.

% x GY x 7 SAE 1020 H.R.

-No. 2 x 7 sash chain

¥ x 4 x 4% SAE 1020 H.R.

14 gage (.07) x 48 x 58 SAE 1020 H.R.

1-75-TC1 Darnell swivel caster
86-16 x 1/{» hex head cap screw
Weld assembly as shoswn

“

15-13 x 3 hex head bolt, nut and
washer

Weld a2ssembly as shown
15 dia x 3 SAE 1020 H.R.
14 dia x 5 SAE 1020 H.R.

43-10 hex out and lock washer

Weld assembly as shown

- 1350D x .250 wall x 19 SAE

1015 tube

16 x 114 x 414 SAE 1020 H.R,

I4

14 dia x 154 SAE 1020 H.R,

Itern No.

142
140

138

136
134
132
130
128.
126
124
122
120
118

116

114
112

110
108

106
104

102

Quantity

1

12

2 OD x .250 wall x 1 SAE 1015 cube

. 214 nom x 42 std seamless black jron

MATERIALS

Description

2 OD x .250 wall x 8 SAE 1015 tube

115 OD x .250 wall x 20 SAE
1015 tube o

Yix 146 x 174 -SAE 102-0.‘H.R.

116 dia x 71/’_» SAE iOZ;) HR
115 dia x 3% SAE 41020>H..R. ,
1 nom x 19%¥ standard -b'lack iron pipe
3 d.ia x 134 SAE 1020 .H.R. .

Weld ass'embly as shc-:own'

No. 26 gage safety spring clamp
Weld assembly as shown

Weld assembly as shown

14-13 x 214 hex bolt, nut and washer

pipe
3 dia x 1 SAE 1020 H.R.
14 x 2 x 1% SAE 1020 H.R.

3 aom x 32 extra strong seamless
" black icon pipe

P2 nom x 314 extra strcong black
iron pipe

% x 2 x 214 SAE 1020 H.R.
1-13 x 4 machine bolr

I nom x 42V, exera strong black
iron pipe

2-61
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Figure 2-80. Universal Tail Stand (K-12402)
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Section 1}

PR

S

g

S

R TYP— \
S
O
S DRilL ——— 1. Heat Trewt
> a. Rockwell C40-45
2. Sandblast
3. Cadmium Plote

L

rapmn

MANUFACTURING NOTES

| SYMm.
H
et st e e . + .000
Tolerance - 005
Service L \2%
Too! No. L 1 Hex.
K22201 5/16 13/64 625
K22202 5/8 15/64 1.312
K22203 7/8 15/84 1.125
K22204 9/16 13/64 .687
K22205 5/8 15/64 875
K22206 1/2 13/64 750
K22207 7/8 15/64 1.0C0
K22208 1-1/16 15/64 1.375
K22209 1-1/18 15/64

MATERIALS

Make from SAE 4130 H. R.

+ .005 T TR
- .,000
S
H R Drifl Moteriol Sixe

.380 — 1/8 “DU diax L + 1/8

508 1/16 5/32 Sce above

508 1/16 5/32 See abova

.380 — 1/8 See above-

508 1/32 5/32 See cbova

380 — 1/8 Sea cbove

.508 116 5/32 Seo above

.508 1/16 5/32 S2e above

508 1/16 5/32 " Seaonbove

1.500

Figure 2-8]. Hollow Cap Screw and Nut Hex Adapters (K-22201 through K-22209)

c. Hoist the entire fuselage by means cf the nacelle
hoists and the rear fuselage hoist.

d. Remove the main landing gear, =s described in
Section X.

e. Remove all fillets and neoprene ::riss installed
between the wing and the fyselage by removing the
screws. Remove the Jower pan at the j:zczion of the

—-—s

leading edge of the wing and the fusela :2

Pl

f. Attach the front fuselage hoist to :he fitting at
the auxiliary spar.

8- Remove the fuselage floor panels. located over
the wing.

h. Remove the bolts attaching the twe fuselage floor
beams to the wing.

i. Disconnect all pipes at the unions '>:ated at the
intersection of the fuselage and the wizz tunnels.

j- Disconnect all surface control cablss z: the turn-
buckles located below the navigator’s ompartment
floor. Remove the empenanage control ¢:>'2s from the
wing and the aileron cables from the fuselzge.

k. Disconnect the empennage de-icicz ~ipes at the

wye, located in the fuselage forward of t>= canter wing
and vn the top side of the center wing (s:2:ion 31214),

. Remove the four clips which suorore the de-
icing pipes wye on the floor beam at s:ztion 19515,
m. Detach the wobble or booster pr=> operating
shafe at the pumps and under the navigizz='s compart-
ment floor. Disconnect the joint in the s-:f and re-

move the pumps by detaching the suppizes ranel.

YZz-2p

n. Remove the wing flap indicator control wire

from the wing by removing the clevis located at the
wing flap actuating strur cylinder.

o. Remove the wire from the center wing.

p- Remove the plugs located in the leading edge of
the center wing and disconnect the electrical wires at
the junction of the center wing and the fuselage, Dis-
connect the two engine starter wires and the flexible
conduit in the junction box located on the forward
wing spar, see Section XII, '

q. Disconnect the electrical wires leading from the

“fuselage to the center wing section at the junction box

located on the top side of the center wing section be-
tween stations 29414 and 31214,

r. Free the parapack supporting rods by removing
the bolts from the four brackers.

s. Disconnect the parapack control cable conduits
by removing the two clips at station 35115,

t. Remove the screws attaching the wing trailing
edge to the fuselage.

u. Remove the bolts attached to the fuselage longi-
tudinal bulb angles in the trailing edge of the wing.

v. Remove all screws attaching the fuselage frames
to the upper surface and the leading edge of the wing.

w. Remove the screws from the four intercostal
brackets that secure the Jower nose and the centec wing,
and remove the brackets.

. ' 2-63
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Figure 2-82. Outer Wing Panel Sling (K-1010M)
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7.0, 1C.47-2 ' Section I

OVERLAP & AND SEW
SPLICES SECURELY

e

4 REF

WELD — 8 PLATES
TOGETHZR 50%

Xy,

DRILL 7/1& DIA
2 HOLES FOR 4

DETAIL OF 8
! 5/16 :
%@_{g A © 1R APPROX ~—
—1/2 R TYP T
:&s____ ‘ . 2-3/3 .
I CHAMFER 1/8” x 45° +—
o4 R Y AND ARC WELD 100%
| —~—— DRILL 3/8 S V2R
piss & 1-3/4
l . DETAIL OF 34
—t
DRIL 7/16

3 DIA

NhWN -~

$/64 R 2-7/16 DIA ‘
K Fr[' ~ - ' 1,000 185 TOTAL 500" EACH
/ ._ _
/ , '
{ ] : . BOARD
\ Q & REF .
N\ Ry DRILL 3/8 HOLE
1 - .
VN :

. MATERIALS
Item No. Quanti Description
DETAIL OF 10 38 Y No. 136762 1-1/2 inth hamess buckls
36 2 1-1/2 type “B” Rusco webbing 120
34 2 3/8 dia x 8 SAE 1020 CR.
30 2 AN310-6 hex. nut
28 2 AN6-14 hex, head bolt
PAANUFACTURING MOTES 26 4 2/16 1D x 1/16 standard washer
Twelve cable clips ta be adjusted by tria) ”’;' g 20‘,%’;22339)'3 .
Grind ol sharp comens N380 colter pin . )
Cover 24 with friction taps and shellac 14 2 3/16 6x19 c?ble 205 twith thimble)
: 12 4 3/16 cable dip
Proofload a3 shown 10 2 1/2x3x3SAE 1020 CR.
Bend 8 while hot 8 4 1/4x 6 x 6 SAE 1020 C.A.
6 2 1/4 6% 19 cable 78 {with thimbla)
4 6 3/8 anchor round pin shackle (See
figure 111.)
2 1 Hoisting link (Sea figure 110.}

vz-a\

Figure 2-83. Horizontal Stabilizer Sling (K-108071)
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Section i

T.0. 1C-47.2

TENS!ON_ .AT EACH JOINT

SEW-510 AND -14 TO
-T2 SECURELY PUST
WITHSTAND 150 L35,

LIF I

MATERIALS

I'eam No, Quunﬁ}y

3/16x2x3

1-1/4 R. APPROX
\
l .
2.1/4 CHAMFER - l
1/8 x 45° 300 =
AND ARC

WELD 100°

165 — 5115208 H.F.3
CAPACITY 100=

MANUFACTURING NOTES

Description

) 1/16 x 1-3/4 x 60 chrome lcather
1/2 No. 1B&555 Trojon snap sewing 10 and 14 10 12.

-3/4 laathar

1. Wrap 8 with friction tape.
2. Sew 20 to back of 12 after

2x 6 —ply Rusco belting

)]
2
1
2 3/16x2x4-1/2 leather
4

3/8 diometerx 9 SAE 1020 C.R.

2-66

Figure 2-84. Vertical Stabilizer Sling (K-

10701) varaz



T.0. 1C-47-2 Section 1l

PAD TO KEEP BUCKLE

PROOF LOAD 150

S T 51 47 L . o .
FROM DAMAGING FABRIC ) .
/. . ‘ —*‘1‘—— 2
™ ¥ A i — | :
7 V —

(D—
&

§ Ty

‘ )

_,’ 2 femn
BRAZE AND

FILE S T "
245 MOOTH —— 5/8 R
. 4 3 /2 ; /
SYM. —— 3/8 DIA
b4——— 28 -_L,_ ' .
A
. 3/4 R
13)

THESE TWO STRAPS TO LOOP
UNDER BOTTOM OF RUDDER

MANUFACTURING NOTES MATERIALS

}. Sew ends of 2 and 12 securely. ltern No. Quantity Description

2. Sew 10 to 2 and 12 as shown. 12 2 x 240 Rusco belting typa C-6
10 2 x 134 Rusco, belting type C-5

1B6784 2-inch harness buckle

1/4x 3 x 6 felt and canvas pod

3/8 diax 13 SAE 1020 C.R.

2x 252 Rusco belting typa C-6

N Do
-t -t ot ot o

Figure 2-85. Rudder Sling (K-10901)
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Section 1l

i / 102 03 DIA.
/ !
~fbom ) Dy DIA.
L R H DIA.
L

L

A=y
w)
¥
MAMUFACTURING NOTES
Sixe w W, L [ L, b - D, D, D, -

© x1/32 =1/16 *1/16 =1/16 ) .

3/8 11/16 3a/s 1-21/32 1-3/32 35/64 1-1/8 ] 27/64: 3/8
1/2 13/16 1/2 2-1/4 1-17/32 11/16 1-7/16 1.1/8 9/16 1/2
3/4 . 1-1/4 3/4 3-7/16 2-3/8 1 2-1/8 1.7/8 27/32 3/4
‘ H Boh 106 104 108

=1/32 Size .

1/2 7/16 7/1614x2 7/1614Nw 1/16x3/4 Cotter Pin
M AVALS 5/8 5/811x3-1/2 5/8-11 Nut 1/16 x1 Cotter Pin
15/16 7/8 7/8-9x4-1/4 7/8-9 Nut 1/16 x 1-1/4 Cotter Pin

MATZRIALS
1. 102 is on SAE 1025 drop forging
2. 104,106, 103 o3 shown.
i
. . . . -~ vz2-36
Figure 2-87. Clevis Sling ¥
h )
MANUFACTURING NOTES |
t X R, R, s cace
2 20116 21/2 4374 1 3/16 1
&
MATERIALS
R Make from SAE 1020 H. R {gogs noted).

R d. ENGINE SERVICE TOOLS. — Yhe engine special service 1ools in the
following list are indudad in tool kit ossembly PWA.2492 ond ara
provided for servicing end maintoining the R-1830-92 engines in thess
oirplanes batween overhauls:

t PWA459 Depressor ~— Valve spring and push rod
PWA-672 Gouga ~~ Valve deurance '
PWA-1075 Tool — Valve adjusting screw and nut
R i PWA-1255 Wrench ~ Oil flange
2 PYWA-1392 Depressor — Rocker arm
PWA-13%5 Drift — Fibre
PVW/A-1398 Extension ~~ Vb-inch 3/8-inch squors
} PWA-1399 Wrench — Intake pipe nut
| R PWA-1409 Pipe — Sump drain
/\ m i } PWA-1424 Wrench — Push rod cover nu?
3 . PWA-1437 Wrench — Box, 1 3/8-inch hex
R / \J/ i PWA-1471 Virench ~— Storter ond generator

' PV/A-154) Wrench ~ Sponner compensating reliof valve

PWA-1608 Virench — Palav} 3/8-inch
DRILL S PYWA.1633 Virench - Cylind2r nut, right hond
X X '—-"! 3 HOLES PWA-1634 Wrenth — Cylinder nut, left hond

PWA.1683 Wreach ~ Spark plug elbow
PWA-2210 Wrench — Oil sump support stud
PWA.2254 Virench —7/8 inch hex. spark plug
PWA-2392 Wrench = Stroit edge, timing

Figure 2-88. Hoisting Sling Link

FUOUOUUIAL PSS OV F P PP PN



Section 1!
Paragraphs 2-132 1o 2-133

x. Remove -he screws attaching the fuselage longe-
rons to the leading edge of the wing.

y- Remove the bolts attaching the lower fuselage
area to the center wing attach angles,

z. Remove the fuel vent pipe support clips on the
lefc and righc sides of the fuselage above the wing.

aa. Remove the screws from the aft end of the
eater
lefc and righc sides forward of the leading edge of the
cencer wing. Remove the screws from the floor beam
deflection angle that attaches the floor beam to the
front wing spar.

o

2b. Remove the clips that support the heating unit
_contzol pipes, from the top side of the center wing at
station 20215,

ac. Remove the bolts from the fittings thac attach
the wing spars to the fuselage.

ad. Lifc the fuselage from the center wing section.

2-132. MAINTENANCE AND REPAIR OF
CENTER WING.

a. For instructions on the repair of the wing struc-
ture, refer ro the applicable technical order.

. b. Replace all worn or broken bushings.

2-133. INSTALLATION OF CENTER WING.
" (See figure 2:105.) :

2. Lower the fuselage to the center wing section.

b. Install the bolts inmghe fittings that attach the
wing spars to the fuselage®®orque the bolts to 175

+100 —0 inch-pounds. . N

c. Inswall the clips thar support the heating-unit
contzol pipes to the top side of the center wing at
station 2021,

d. Install the screws in the floor beam deflection
angle atiaching the floor beam to the front wing spar.

e. Inswall the screws in the aft end of the heater
mixing chambers located in the fusclage on the left
and right sides forward of the leading edge of the
center wing. ) ) 7

f. Insail the fuel vent pipe support clips oa the
lefc and right sides of the fuselage above the wing.

g- Install the boles actaching the lower fuselage area
0 the cenrer wing attach angles.

h. Inseaall the screws, attaching the fuselage longe-
cons to the leading edge of the wing.

i. Install the screws in the four intercostal brackerts
ecuring che lower nose and the center wing.

). Iasall all screws atcaching che fuselage frames to
‘he upper surface and the leading edge of the wing.

2-70

mixing chambers located in the fuselage on the’

1.0.1C-47-2

k. Install the bolts that attach the fuselage longi-
tudinal bulb angles in the trailing edge of the wing.

1. Install the screws that attach the wing trailing
edge to the fuselage.

m. Install the two clips at station 35114 and connect
the parapack control cable conduits.

n. Install the bolts to the four brackets and attach
the parapack supporting rods.

o. Connect the electrical wires leading from the
fuselage to the center wiag section at the junction box,
Jocated on the top side of the center wing section be-
tween stations 294 and 312 (see Section X1D).

p. Connect the two engine starter wires and the
flexible conduit in the junction box located on the
forward wing spar. Insert the plugs located in the
leading edge of the center wing (see Section Xi.

q. Install the wing flap indicator control wire in
the wing by attaching the clevis bolt located at the
wing flap accuating struc cylinder.,

r. Connect the electrical connectors to the fuel
booster pumps located at the center wing section nose

-and left of the fuselage centerline,

s. Install the four clips supporting the de-icing
pipes wye on the floor beam at station 195. :

t. Connect the empennage de-icing pipes at the

‘wye, Jocated in the fuselage forward of the center wing

and on the top of the wing at station 312.

u. Connect all surface control cables at the turn-
buckles located below the navigator’s compartment
floor.

v. Connect all pipes to the unions located at the
intersection of the fuselage and the wing tuanels.

w. Install the bolts attaching the two fuselage floor
beams to the wing. ' -

S

x. Inscall the fuselage floor panels, located over the
wing section.

y. Remove the front fuselage hoist-from the hoisc
fitting at the auxiliary spar.

z. Install the lower pan at the junction of the lead-

v mg edge of the wing and fuselage. Install the fllets and

the neoprene strips between the wing and the fuselage
with screws. .

aa. Install the landing gear, as described in Sec-
tion X,

ab. Lower the entire airplane to the ground and
remove the nacelle and the rear fuselage hoists.

ac. Install the engines, as outlined in Section IV.
ad. Install the fuel tanks, as outlined in Section VI,

ac. Install the outer wing panels, as described in
paragraph 2-125,

e ™

o~
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Section i

Paragraphs 2-134 to 2-142

33,5312

Figure 2-98. Control Wheel Column
Lubrication Fitting

2-134. EMPENMNAGE.
2-135. GENERAL DESCRIPTION. (See figure 2-106.)

The empeonage consists of the vertical and horizontal
stabilizers, the elevators, and the rudde?. For informa-
tioo oa the elevators and the rudder, see Section XI.
-2, Torque the empennage to fuselage attach bolts to
100 % 10 inch-pounds. '

2-136. REMOVAL AND INSTALLATION OF STABI-
LIZERS. Removal and installation of che stabilizers are
accomplished as outlined in the following paragraphs.

2-137. HORIZONTAL STABILIZER.

2-138. The horizoncal stabilizer is an aluminum alloy

structure consisting of two interchangeable assemblies.

The two assemblies. are bolted together, bur can be
removed or installed as one unit. Each section has a
removable tip. A de-icing boot is installed on the
leading edge of each section. The horizontal stabilizer
is attached to the fuselage with bolts through the flange
plates which are riveted to the stabilizer. Four hinge
brackets are bolted to the stabilizer ribs for atcaching
the elevacor.

2-139. REMOVAL OF HORIZONTAL
STABILIZER.

z-73

1.0. 1C47-2

a. A hoist is not required for removing the hori-
zontal stabilizer.

b. Open the access door on the lefr side of the tail
cone to disconnect the wires at the junction box in the
tail cone, ' ’

¢. Remove the tail cone attaching screws from the
fuselage and remove the tail cone.

d. Remove the elevators as outlined in Section ¥I.

e. Detach the rudder stop cable assembly by re-
moving the bolt from the bracker (see figure 2-107)at-
tached to the top surface of the horizontal stabilizer in
the fuselage aft section.

f. Disconnect the elevator control cables at the
elevator horns, - ' '

8 Detach the fuselage-to-stabilizer fillers by remov-
ing the screws,

h. Detach the de-icing pipe leading to each sta-
bilizer.” E o _

i. Remove the bolts actaching the stabilizer to the
fuselage. ' ' C

j- Remove the two channels bolted to the afc end
of the fuselage. = '

. k. Four men are required to-move the stabilizer aft (

~(seefigure 2-108juntil it is clear of the fuselage,

2-140. DISASSEMBLY OF HORIZONTAL
STABILIZER. ]
(See figure 2-110.)

a. Remove the attaching bolts to separate the two
sections of the horizontal scabilizer.

b. Remove the de-icing boot fairing strip and the
outer section of the boot to clear the tip,

X . U e
¢. Remove the screws and the tip from the stabilizer,

2-141. ASSEMBLY OF HORIZONTAL
STABILIZER.

a. Atcach the tip to the horizontal stabilizer with
the screws.

b. Install the de-icing boot on the stabjlizer.

¢. Install che de-icing boot fairing..

d. Install the two sections of the stabilizer with the /
atraching bolts, Torque the bolts to 40 (=*=5) inch- (
pounds.
2-142. INSTALLATION OF HORIZONTAL
STABILIZER. '
(See figure 2-108.)
a. Four men are required to slide the complete hori-

zonta] stabilizer assembly into the opening at the aft
end of the fuselage.
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Figure 2-102. Wing Flap

33.%15
Figure 2-10]1. Removal of Qutboard Wing Fairing Operating Tube Union
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Installation of Predrilled
Wing Tip

WING TIP,

VWing Tlp lnsta”a honl\'tw

_When Holes Align ng Tlp lnstalluhon When Rednlled L

Ho!es ond Doubler are Necess

R ol

+
Key to Figure 2-105.

Iterm Nomenclature o o Rrerr ‘ Nomenclature :w
1 Vmg-to Fuselage Atrachmg Fiwings— ' 5." Wing Filler {
Station 20215 6. Fuselage to Wing Araching Brnckets
2 Wing-to-Fuselage Am\chmg Fittings — R A Wing-to-Fusslage Atuaching Fittings —

Station 22214 Station 29415
3. Fuselage Artraching Angle . 8. Floor Beam Attaching Fittings
4. Wing-to-Fuselage Atraching Fittings — 9. Wing-to-Fuselage Skin Attaching Strip
Station 25814 10. Fuselage-to-Wing Attaching Brackets

2-82
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Figure 2-105. Center Wing Installation
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Figure 2-106. Vertical and Horizontal Stabilizers
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e. Atctach the stabilizer fillets to the fuselage with
scresys.

f. Connect the elevator control cables at the elevator
horns. ’

8. Attach the rudder stop cable assembly by install-
ing a bolt through the bracket (see figure 2-108)at-
tached to the top surface of the horizontal stabilizer in
the fuselage aft section.

h. Install the elevators as outlined in Section XI.

i, Open the access door on the left side of the tail
cone to connect the wires at the junction box in the
tail cone (see Section XII), )

2-143. VERTICAL STABILIZER.
2-144. The wvertical stabilizer is an aluminum alloy
structure with a removable tip. A de-icing boot is
installed on the leading edge. The sides of the stabilizer
are attached to the fuselage with screws. The base at
the aft end of the stabilizer is bolted to the fuselage.
Two hinge fittings are bolted to the structure for at-
taching the rudder. Two lugs for attaching the radio
antennas are provided on the leading edge of the
stabilizer tip. ‘

e % 0
{‘/ LR i et ek s o

a3, sz

Figure 2-107. Rudder Stop —Cable Attachment

Section i

2-143 to 2-146

. 33,522
Figure 2-108. Installation of Horizontal Stabilizer

2-145. REMOVAL OF VERTICAL STABILIZER. .

a. Rémove the rudder as outlined in Section XI.

b. Remove the bolts and disconnect the two antenna
wires from the lugs on the leading edge of the stabilizer
tip. _

¢. Remove the fairing strips and collar (see fig-
ure 2-109) from the lower end of de-icing boot,

d. Remove the de-icing access door (see figure 2-109).
in the fairing forward of the stabilizer and disconnect

_ the de-icing boot pipe.

e. Remove the bolts attaching the rear spar of the
stabilizer to the fuselage. To gain access to the bolt
heads, loosen the lower end of the weather seal (see
figure 2-110}on the aft side of the spar.

f. Remove the screws attaching the stabilizer to the
fuselage and the fairing.

. L2
g. Tilt the stabilizer aft (see figure 2-110)and remove
it from the fuselage. .

2-146. DISASSEMBLY OF VERTICAL
STABILIZER. ’

a. Remove the de-icing boot fairing strip and the
top section of the de-icing boot.

b. Remove the attaching screws and the tip from the
vertical stabilizer.

Key to

Item Nomenclature

1. Rudder Hinge

Rudder Hinge

Vertical Stabilizer Tip

Vertical Stabilizer Assembly Complece
Goodrich De-Icer Shoe

Screw (stabilizer atrach.)

SV AN

Figure 2-106
Itemn Nomenclature
7. Bolc (vertical stabilizer attach.)
8. Bolt (attach. horizoncal stabilizer
to fuselage)
9. Outer Elevator Hinge
10. Horizontal Stabilizer Tip Assembly
1L Goodrich De-Icer Shoe .

’ 2-85.
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Paragraphs 2.147 to 2-152

23,523

Ficire 2-109. Dpete.chmsnt of De-Jcing Boo?
from Vertical Stabilizer

2-147. ASSEMBLY OF VERTICAL STABILIZER.

a. Inswall the attaching screws and the tip to the
vertical stabilizer. ‘

b. Inscall the top section of the de-icing boot.

¢. Inscall the de-icing boot fairing strip.

2-148. INSTALLATION OF VERTICAL
STABILIZER.

_a. Locate the forward end of the stabilizer first as

shown in figure 2-110, then lower the aft end into

place. Use metal strips o assist in clearing the stabjlizer

plating when lowering it over the fuselage plating.

b. Install the screws attaching the stabilizer to the
fuselage and the fairing.

¢. Install the bolts atcaching the rear spar of the
vertical stabilizer to the fuselage.

-d. Connect the de-icing boot pipe in the fairing

forward of the stabilizer and install the access door

(see figure 2-109),

end of che de-icing boot.

f. Bolt the two antenna wires to the lugs on the
leading edge of the scabilizer tip. .

8- Install the rudder as outlined in Section XI.
2-149. PIPING.

2-150. GENERAL DESCRIPTION. The following para-
graphs contain information regarding maintenance and

2-86

e. Inseall the collar and fairing strips at the lower

7.0. 1C-47-2

replacement of piping in the airplane. Identification of
the various piping systems is provided by color bands

at the ends of each pipe (see figures 2-111 and 2.112),

2-151. PIPING SIZE AND LENGTH. Replace the
piping with the same type as that removed. Cut the
piping approximately 10 per cent longer than required.
After the required bends have been made, the new
piping will be approximately 14 to 2 inches longer
than the one replaced. Make allowances for flaring the
ends before cutting off the excess material.

2-152. PIPING TEMPLATE: If the removed pipe is
intact, and if the bends have not been altered, use it
as a template to bend the new pipe. Use soft iron wire
or lg-inch piping when making a new design or
ternplate, : .

2. Follow the routing of the original piping instal-
Iation. If a new routing is necessary, care should be
takea to select the path which requires the least total
degrees of bend.

b. Provide supports with a maximum spacing of 18
inches for the new route selécted.

Note

Place the supports as close to the bends as
possible, to minimize the amount of unsup-
ported piping protruding beyond the straight
lines between the supports. :

¢. Bends in flared piping should not be closer to
the flared ends than shown jn figure 2-113.

30,524
Figure 2-110. Installation of Vertical Stabilizer )
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STATION
538

STATION 538

*STATION 465

FASTENER {4 REQUIRED)
WASHER (4 REQUIRED)
NUT (4 REQUIRED)

STOWAGE BAG

*STATION 465

BRACKET

BOLT (2 REQUIRED)
WASHER (2 REQUIRED)
- NUT (2 REQUIRED)

HANGER Q FORWARD

VIEW A *Note:

On 5C-47 Airplanes the hanger is located
ot Station 450.5, at Longeron 4.

*LONGERON NO. 6

Figure 2-133. Personnel Retaining Harness Hanger and Stowage Bog .
Some (C-47 Airplanes Except AC and DC Configurations)

va2-55

2-115




Section 1|

Poragraphs 2-362 to 2-377
2-362. CIRCUIT WIRING DIAGRAM BOOK. A system
wiring diagram book is stowed in the data case on the
bulkbead at fuselage station 177.

2-363. PERSONNEL RETAINING HARNESS

(MOST C-47 AIRPLANES).

(See figure 2-138.)
2-364. The personnel retaining harness is used to
prevent personnel from falling through the open cargo
door during emergency jettisoning or cargo dropping
operations, or when loading cargo on the ground. A
bag containing the stowed harpess is located just aft
of the cargo door, fastened to the fuselage. To use
the harness, attach the yellow harness hook to the
yellow haoger fastened to the fuselage framing oppo-
site the door. The harness-is not installed on EC and
VC configurations. :

2-365.  WINTERIZATION.

.2-366. GEMERAL INSTRUCTIONS. When aa jnstalled
item bhas been winterized, replacement must be made
with a like winterized item wherever possible,

2-367 POWER PLANT LUBRICATION WINTER-
IZATION. For low-temperature operation, use Grade
1100 oil, Specification MIL-L-22851. If the airplane
‘records do not indicate that the engine contains
Grade 1100 oil, change the oil at the staging area,

.2-368 CARBURETOR HEAT AND ALCOHOL ANTI-
ICING SYSTEMS WINTERIZATION. The carbure-
tor heat systém "and the carburetor alcohol anti-
icing system must be checked for completaess and
proper functioning prior to departure for the arctic.
Refer to Section IV,

2-369 FUEL SYSTEM WINTERIZATION. Fuel
system winterization is accomplished as out-
lined in the following paragraphs.

2-370 FUEL TANK DRAIN SUMP WINTERIZA-
TION., In the main and auxiliary fuel tank sumps,
replace the screw-type drain cocks with self-
locking drain cocks which have a 3/8- to 1/8-
-inch reducer.

2-371 FUEL STRAINER WINTERIZATION. Equip
the fuel strainer of each cogine with self-locking
drain cocks.” _ S
2-372 OIL SYSTEM WINTERIZATION.

system winterization is

Oil
accomplished as’ out-

lined in the following paragraphs, .
2-373 OIL TANK DRAIN SUMP WINTERIZA-

TION. Replace the screw-type drain cock with a

self-locking drain cock.

2-374 OIl. SUCTION LINE DRAIN WINTERI-

TION.

(See figure 2-140.)

2-116

T.0. 1C47-2

Figure 2.139, Windshield Defrosters 22558

a. A drain at the lowest point of the eagine oil in"

pipe is not provided on the C.47 airplane. Such- a
drain is desirable to check for presence of fluid oil at
the inlet to the engine oil pump before starting. Iastall
two straight-through self-locking type drain cocks at
the lowest point of this pipe. Weld a boss having a

I-inch, 14 NF-3 internal thread to the OIL-IN pipe

(see figure 2-140). Safety the valve body to the boss
with lockwire. Most C-47 airplanes have a wye drain
in the feathering pipe

“but this will not assure fluid ojl at the engine OIL-IN

pipe.

b. When fire prevention modification has been com-
plied with, fabricate the oil inler pad in accordance
with figure2-141 for the installation of the drain cock.

2375 SURGE VALVE WINTERIZATION. Replace

oil systems using a pressure relief valve, or a separate
wall-mounted type surge valve with a type D-8 com-
bination surge thermostatic valve. An o]l cooler must
be used with this valve,

2-376. OIL DILUTION WINTERIZATION. The oil
dilution system must be checked for completeness
and proper fuactioning. Refer to Section VI. Pro-
vide the following placard above the oil dilution
switches. .

.

‘OlL DILUTION

Anticipated OAT.

(Degrees (Degrees Time
Fabrenheit) Centigrade) (Minutes)
40t 10 do—12 - T
.10 0 —20 2w—29 4
— 20 to —50 —29 10 —46 7
‘ 2-377. IMMERSION HEATERS WIN TERIZATION.

On the nacelle near the ojl filler cowling door,

steacil in 1/2-ioch letters: USE OIL IMMERSION
HEATER, 750w-115v.

which will drain the system, -

/\‘\_\
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. C';JT-bUT TUBE ENGINE OIL IN-LINE (REF)
1,000 DIA WELD

DRILL .062 D!A

—
.

1O ENGINE 'L —

1.250 DIA

i TAP DRIL THRYU
KOEHLER VALVE . : CSINK 110° X 1.000

PART NO. K15108— . MATERIAL: C TAP 1.000-14, Nf-3

AL (AL-2), SPEC NO. QQ-A-411. SPEC NO. AN-s-126

@ AL [AL-2), SPEC NO. QQ-A-561.
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Figure 2-140. Suction Line Drain Modification
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TABLE 2-8
WINTERIZED PACKINGS FOR VALVES ARD ACTUATING CYLINDERS

Component Part No. Regd Unit Par: No. Stock No.
Pump selector valve assembly. 4209830 or 4 O-ring 'ANG227B7 . 5330-290-8813
4118979 1 O-ring ANG227B13 5330-641-0642
1 O-ring ANG227B27 5330-582-7535
Landing gear retracting strut. 5209850 1 O-ring ANG227B22 5330-196-5387
1 O-ring ANG227B27 3330-582-7535
1 O-ring ANG227B33 5330-260-9309
2 O-ring ANG227B37 5330-196-5323
Landing gear retracting strue, 5110586 3 V-ring 40BG629B12-116 5330
4 V-ring 40B629B12-126 5330
Landing gear and wing flap valves, 4209829 4 O-ring ANG227B7 5330-290-8813
1 O-ring ANG227813 5330-641-0642
' 1 O-ring ANG227B27 5330-582-7535 )
Landing gear and wing flap valss, 4118984 Remove and replace this valve with '
Valve $208929 and modified in the
preceding.
Wing flap actuator. 5117384 3 V-ring 40BG629B12-024 5330-489-3842
4 V-ring 40B629B12-110 5330
Wing flap actuator. 5209970 2 O-ring ANG227B15 5330-285-6877
1 O-ring ANG227B29 5330-196-5316°
Cowl flap actuator, 2001 3 O-ring ANG227-B12 5330-297-5413 {
_ 3 O-ring ANG227B23 5330-196-5385 \.
Cowl flap actuator. 2116312 Remove and replace this actuator with :
actuator 2001 and modified in the
preceding.
Nonram carburecor air filzer B10666-6 or 1 O-ring ANG227B8 5330-187-3633
actuator. GC75-7 1 O-ring ANG227B11 5330-187-3635
1 O-ring ANG227B17 . 5330-187-3638
Hydraulic compensating cylinder, . v¥1897C0 or 1 O-ring ANG227B16 5330-196-5379
22087 1 O-ring ANG227B18 5330-196-5381
‘1 O-ring . ANG227B31 5330-1938-6194
Two-speed blower control B10666-6G or 1 O-rirg ANG227B8 5330-187-3633
acctuator. GC75-7 1 O-ring ANG227B11 5330-187-3635
: 1 O-ring ANG227B17 5330/187-3638
2-378. PRESSURE GAGE WINTERIZATION. In- 2-379. GROUND PREHEAT VINTERIZATION.

stall the oil indicating system and incorporate
the features of a directly connected oil pressure
system -with the iastrument panel service fittings,
Service -the pipes conaecting theé pressure gage
and the crankcase with hydraulic oil, ’Specification
MIL-O-SGOG,..prior to departing for the arctic at the
time of the 25-hour inspection, or wwhenever the
Carefully check for and
correct all leaks in this system.

N .
gage becomes sluggish,

2-1138

Stencil . on the cowling assembly inboard bot-
tom nacelles, in convenient size letters: OPEN

_ FOR GROUND PREHEAT.

* o /
2-330. HYDRAULIC SYSTEM COMPONENTS WIN- “
TERIZATION. Hydraulic system components win- A
‘terization is accomfished as outlined in the fol--
lowing paragraphs.
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2-381. ACTUATORS AND VALVES PACKING WIN-
TERIZATION. Hydraulic system componeats whick
indicate leakage and which are critical in regard
to leakage at low temperatures, such as actuarors,
operating control valves, and all other hydraulic
units undergoing winterization, must have the -40" C
(-40°F) packings replaced with those made to Speci-
fication MIL-R-5516, or must be replaced with parts

already made to this Specification. "The hydrau-
lic cowponents listed in Tabls 2-8 are con-

sidered critical and must be provided with win-
terized approved packings. Hydraulic components
of the early a.Lrpl‘.nes have V-ring type packings,

and the later ax..planes have O-ring type packmgs

When making replacements, use approved —54_ C
(-65° F) packings of tte same type. Replace the
packings in the valves aad actuating cylinders listed
in Table 2-8.

2-382. FILTER WINTERIZATION. Thoroughly clean
or replace the hydraulic filter element.

2-383. AIR VALVE WINTERIZATION. Replace all ajr
valves which are being used for servicing hydraulic
accumulators and landing gear shock struts with

a hight-pressure air valve assembly, '

2-384. ELECTRICAL SYSTEM WINTERIZATION.
Electrical system winterization is accomplished
as outlined in the following paragraphs.,
2-385. STARTERS WINTERIZATION. Remove the
combination inertia-direct cranking starters, and re-~
place them with direct-cranking type starters (see
figure 2-142.)
2-386. AUXILIARY POWER PLANT WINTERI-
ZATION. An auxiliary power plant is an essential cold
weather requirement and will be needed for zll take-
off, landing,.and ground operauons Install an auxiliary
poswer plant Model V32D2, in accordance with AF
drawing No. 49K7056 and details, using AF wiring
dipgram 49C7062.
T * Note ,
Winterization of the. auxiliary power plant
may be provided for at the discretion of the
theater commander :
An auxiliary pewer plant heater assembly, composed
of 2 meral hood and a builr-in heating unit, need not
~ be installed if it is decided by the using activity that
the following reasons make the msrallanon unjustified:

a. Weight pena‘lties — 110 pounds.
b. Ground heaters adequate at contacting bases.

c. Airplane- cabin heating systems adequate for
heating the auxiliary power plant in flight.

d. Time and delay (if any) when including this
modification prior to delivery.

Section [}
Paragraphs 2-381 to 2-38% -

Provide a placard near the auxiliary power plant con-
trol panel assembly and a stencil near each wing fuel
tank filler neck to read as follows.

Placard

WARNING: Do not operate APP during
airplane refueling or if long range auxiliary
fuel tanks are installed.

2-387. FLIGHT COMPARTMENT AND CABIN HEAT
WIN TERIZATION. Early airplanes have a steam heat-

ing system which is generally unsatisfactory in ex-
treme cold. Drawings, information, and necessaty equip-
ment to improve this system are not available. Itis not
considered practical to convert these airplanes to the
exhaust heat exchanger system; therefore, it is recom-
mended that such airplanes not be deployed to cold
weather theaters,

2-388. CREW COMPARYMENT WINTERIZATION. |
Airplanes AF42-92092DK and subsequent, and AF42-

23538-DL and subsequent, using heat exchangers,

-have adequate heat in the crew compartment. Check

this part of the system for completeness and proper
functioning during winterization.

2-389. CARGO COMPARTMENT WINTERIZATION.
Heat available to the cargo compartment from the
engine exhaust exchanger system is inadequate and
will have to be supplemented with an additional
heat source as well as undergo the following to assure
more satisfactory cargo compartment temperatures.

a. Provide felt batting insulation liner (kapok or
equivalent) to the entire interior of the cargo compart-
ment.

b. 1f .the main cargo door’s sealing material has
been damaged from previous loading and unloading,
replace it to assure maximum protection against cold -
outside-air seepage.

c.. Make necessary adjustrmnents to all dump, or
overboard’.valves, to assure posiriwe (not permanent)
closure m both extreme positions. :

d. Install a gasoline combustion heater in 'lccord-
ance wnth_Doucvhs drawing No. 5142197, Provide the
following placard conspicuously on or near the com-
bustion heater controls.

Do not operate this heater if long range
auxiliary fuselage fuel tanks are installed.

2-119
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Figure 2-142. Direct Drive Starrer

2-390. WINDSHIELD DE-ICING AND DEFROSTING
WINTER(ZATION. Windshield de-icing and defrosting.
wigterization is .accomplished as outlined in the fol-
lowing pacagraphs. o .
2-391. DEFROSTER BLOWER WINTERIZATION. In-
stall a defroster blower between the hot-air supply duct
and the 4-way branch duct, This will force defrosting
air to the astcodome and the windshield while the ajr-
plane is in flight or while ground operations are being
pecformed. For information regarding installation of
defroster blower, see section 1II.

2-392. ALLCOHOL SPRAY VWINTERIZATION. Check:
the windshicld alcohol spray system for completeness

2-126

and proper functioning prior to the airplane’s departure
forthe arcie, . oo

2-393. WINDSHIELD WIPERS WINTERIZATION. Ke-
more any windshield wipers which carry motorNo.D1001-

1, and replace with wipers which carry Motor No.ID1500-3.

RN

2-394. WING AND EMPENNAGE DE-ICING VINTERI-;
ZATION. Install a complete surface de-icing system |

and check for proper functioning. Refer to Section III.

2-395. PROPELLER "WINTERIZATION. Propeller
winterization is accomplished as outlined ia the fol-
Jlowing paragraphs.

2-396. ANTIFICING WINTERIZATION. Ascertain that

all propeller anti-icing system components are as-
sembled in accordance with the illustration of the

~
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Section Ij
Paragraphs 2-397 to 2-403

d

UNSATISFACTORY

SATISFACTORY

ROUND FERRULE COLLAR
NEXT TO NUT

HEX END FERRULE ;
- COMAR NEXT TO NUT

ROUND FERRULE COLLAR LRUBBER COVERED HOSE
NEXT TO NUT

RUBBER IMPREGNATED
BRAIDED coTTON HOSE

RUBBER IMPREGNATED
BRAIDED COTTON
HOSsE

J

Figure 2-143. Examination of nygen Hose Assemblies tor Winterization

concerned propeller and zirplane technical orders. Fil]
the anti-icing alcohol tank with isopropyl alcohol,
Specification MIL-F-5566.

2-397. OXY GEN HOSE ASSEMBLIES WINTERIZATION.
(See figure 2-143.) Oxygen hose assemblies winteqza-
tion is accomplished as outlined in the following para
graphs.

A )

2-398- Oxygen hose assemblies which have a rubber
covering or an impregnated braided cotton hose with
a round end on the ferrule collar next to the swivel
nut must be replaced. Inspect, and replace if necessary,
all oxygen hose assemblies which have rubber impreg-
nated cotton hose with a hexagon end on the ferrule
collar next. to the swivel nut. :

2-399.
Control
as ourlined in the following paragraphs,

CONTROL SYSTEM WIN TE RIZA TION.

system winterization jis accomplished

2-400. CONTROL SYSTEM LUBRICATION WIN-
TERIZATION. Clean and lubricate all antifriction
bearings, enclosed universals, control-surface pulley
bearings, and actuating mechanism linkages with

33,552

grease, Specification MIL-G-3278. Lubricate surface-
control system gears, chains, sprockets, and worms
with grease, Specification MIL-G-7118.

2-401. CABLE TENSION WINTERIZATION. Ad.

just the control cables as specified in Section X. Afcer
the airplane. has arrived ar the arctic theater, and if
it is expected to Operate there at low temperatures for
some time, readjustment will again be made to those
tensions specified in Section XI. Care must, be main-
tained to prevent excessive tensions by readjustment
if temperature increase occurs,

2-402. FLIGHT AND NAVIGATION SYSTEM wIN-
TERIZATION. Flight and pavigation system winterj-
zation js accomplished as outlined jia the following
Paragraphs,

2-403.. ELECTRICAL FLIGHT INSTRUMENTS
WINTERIZATION. See figpure 2-144.) A minimum,
one ser of electrical flighr instruments will be installed
as a ccmponent of the pilot’s insccument panel. Exist.
ing inseallations of any electrical instrument wijl] be
supplemented with whatever addicions are necessary
to group che three inscruments jn one panel. No diffi-
culty will be encountered when installing the elecrrical
instruments into the pilot’s instrumenc panel, as boch
the flange dimensions and the method of mounting are
identical with the air-driven instruments,

2-121
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SEE NOTE NO.
NO. 16 NO. 3

AND NO. 6
PHASE ADAPTER P-1
TERMINAL BOARD
SEE NOTE NO. 2 \ SEE NOTE NO. &
AND NO. 6
DIRECTIONAL A B c ~GYRO HORIZON A-1
GYRO C-5
e}
SEE NOTE NO. 4 GND © ° SEE NOTE NO. 4
0 0 0
J fl NO. 18
hY (\l
1 === 2
ws, © O O insts.

1. Connect the single phase 115V, 400 cycle supply (from
the ship inverter) to terminals A (GND) and € (115V.ac).
Ground side of inverter must be connected to ground of
phase adapter. »

2. The connection between the phase adapter and the in-
struments should be so wired that the terminals marked
A, B, C of the instruments are connected to the terminals
marked A, B, C of the phase adapter respectively.

3. For one or two instrumen} operctions connact link to -
proper terminol. (Link as shown abc. 2 is in the two in-
strumen? positions.)

LllNK - SEE NOTE NO. 3

4. I any instrument terminal is ground it must be connected
to A of phase adapter. Ascertain instrument ground by
using a d-c ohmmeter. {Grounded terminal will indicate
no resistance to ground.) _

5. Install phase adapter behind the instrument ponel, but
not in the proximity of other instruments which may be
affected by magnetic materiol. '

6. The ungroundad phase *“B" and "'C” between the phase
adapter and the instruments will be protected by a *Slo-
Blo™ vibration-resistant type one-half {1/2) ampere fuse.
The lead from phase adapter to pin “A" will be
grounded.

Figure 2-144. Electrical Flight Instrument Wiring Instructions

2-404.  PARTS LIST FOR FLIGHT INSTRUMENT
VINTERIZATION. Parts required for flight instru-
ment modification are listed in table 2-9.

2-405. PHASE ADAPTER WINTERIZATION. Since
the inverters installed on the airplane supply singte-
phase current, the circuit requires a phase adapter o
change the supply to 3-phase current in the circuijc
which supplies the attitude indicator directional in-
dicator (see wiring diagram, figure 2-144). Inscall che
phase adapter behind the instrument panel no closer
than 18 inches to other instruments that may be in-
fluenced magnedically. Allow adequate space above the
adapter for removal of the cover. The supporting
brackers beneath the mounting screws must be in
the same plane to avoid distortion of the component
pares.

2-12%

33,563

TABLE 2.9
PARTS FOR FLIGHT INSTRUMENT WINTERIZATION

'Part No. Type - Nomenclature
B4F C-5 Turn-and-Slip Indicater
657070 E-! Auitude Indicator
652191 C-5 Directional Indicator

P-1 Phase Adapter
212000-758 Fuse

556G000-855 Fuse Holder

A
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2-406. DIRECTIONAL INDICATOR WINTERIZA-
TION. To offset drift that will be inhereat in the in-
scrument when functioning in high latitudes, re-
calibrate the directional indicator under the following
conditions:

a. Airplane permanently based in the arctic theater.

b. Transieat airplane that will remain in the acctic
theater for more than 30 days.

c. Airplane that will operate above 70 degrees north
latitude regardless of the duration of the operation.

Note

Airplanes performing. shuttle runs between
the United States and the arctic theater will
not require recalibrated instruments.

2-407. AUTOPILOT WINTERIZATION.  Ex-
pedeace has indicated that air-driven auto-pilots
become sluggish and start to hunt excessively or
to overcontrol ot temperatures below -15°C (+5°F).
If this occurs, do not use the autopilot. The fol-
lowia g bold face placard must be conspicuously
placed on the instrument panel adjacent to the
bank-and-climb control assembly:

DO NOT USE BANK-AND-CLIMB CON-
TROL AS A FLIGHT INSTRUMENT AT
COCKPIT TEMPERATURES OF —15°C
(+5°F) OR BELOW.

2-408. WINTERIZATION OF MISCELLANEOUS EQUIP-
MENT. Winterization of miscellaneous equipmeat is
accomplished as outlined in the following paragraphs.

'2-409. GENERAL WINTERIZATION LUBRICA-
TION. (See figure 2-59.) Proper lubrication is of vital
importance in assuring satisfactory cold weather per-
formance. Lubricate the airplane as shown in fig-
ure 2-59 prior to departure for the arctic region, regard-
less of relative inspection period. When applying a
lubricant, remove the old lubricant, or displace it by
the new application, rather than merely adding to
the old oil or grease. Remove excess lubricant with a
clean cloch.

Section I
Poragraphs 2-406 to 2-412

"2-410. PROTECTIVE. COVERS FOR COLD

WEATHER OPERATION. Wing and tail
covers are usually considered ground equipment, but
it is advisable to stow them on any airplane destined
for an arctic base, since they may not be available
there. The non-waterproof type is preferred, because
of its light weight, especially during the cold dry
season. During the fall and early spring, when the
snow is subject to alternate thawing and freezing, use
waterproof-type wing and tail covers, to prevent the
freezing of the covers to the flight surfaces. Check the
airplane to be sure that the engine covers are aboard. -
Be sure the pitot head is protected from blowing snow.
Be sure the covers for the pitot head ace stowed on
the airplane. Check and test the heating element for
proper operation.

_2-411. TIRES AND TUBES FOR COLD".VC.’EATHER‘

OPERATION. Ice-grip tires with steel spring inserts
may be installed at the discretion of the arctic theater
commander. Install winterized tubes in these tires.
Install a special valve cap (yellow) in the inner tubes.
When ice-grip tires are installed, installation of non-
ferrous flight wheel brake plates is necessary to elim-
inate sparks in the wheel well caused by contact be-

.tween the steel plates and the stee) impregnated ice-

grip tire treads. The non-ferrous plates can be installed
as follows:

a. Remove the steel plates, part No 4115223-14,

and replace with platés (4 per brake) made from half
hard tempered brass sheet, Specification QQ-B-639,
similar to the steel plates but with the thickness in-
creased to 0.125 inch. '

a

b. Iostall the brass plates with screws, part No.

ANS05B8R10, washers, part No. AN9G60-8, and nuts,
part No. AN365-832 (8 per brake).

2-412. AIRPLANE MARKINGS FOR WINTERIZA-
TION. Provide color markings to permit visible Joca-

ticn of the airplane in case of crash landings on ice-
or snow-covered terrain.

1 2-12372-124
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Section 1}
Paragraphs 3-11t6 3-5

SECTIOM Hil

PHNEUDRADLICS

3-1. HYDRAULIC SYSTEM. -

3-2. GENERAL DESCRIPTION. (See figures 3-1through
3-4.) A pressure-accumulator type hydraulic system is
installed on the C47A, C47B, C-47D, and C-117 air-
planes to operate the landing gear, brakes, cowl flaps,
wing flaps; a nonram carburetor air filter mechanism
is installed -on C-47 airplanes only; a two-speed super-
charger is installed on some airplanes; and windshield
wipers are installed on all airplanes. An engine-driven
hydraulic pump is installed on the accessory drive
.section of each engine. Approximately 6 gallons of
hydraulic fluid, Specification MIL-O-5606, are required
to fill the system.

3-3. Hydraulic fluid is supplied by gravity from the
hydraulic fluid reservoir to the engine-driven hydraulic
pumps, which furnish pressure to the hydraulic and the
autopilot systems. During normal operation, the left
engine-driven pump supplies fluid pressure to the hy-
draulic system and the right engine pump furnishes
pressure to the autopilot system. The direction of the
flow from the engine-driven pumps is selected by
the engine pump selector valve located on the hy-
draulic control panel. The hydraulic fluid, under
pressure from the engine pump, flows through the
engine pump selector valve and the hydraulic pres-
- sure regulator, and then to the various systems. A
hydraulic pressure accumulator is connected to the
pressure pipe from the pressure regulator and stores
energy (pressure) so that a supply of hydraulic fluid
under pressure is available instantly when the engine-
driven pumps are inoperative and/or when fluid is
drawn from the pressure system faster than the engine-
driven pump can replenish the fluid supply. The
hydraulic pressure regulator is set to maiutain a system
operating pressure of 600 to 875 psi. If the hydraulic
pressuce regulator fails, the system relief valve opens
when the system pressure increases to 1000 (==50) psi
and bypasses the excess fluid to the reservoir. The
hydraulic hand pump, located on the hydraulic control
panel, is provided to operate the hydraulic system units

when there is insufficient pressure in the hydraulic
system, or when the engine pumps fail in flight. The
hand pump can also be operated to increase the pressure
in the hydraulic pressure accumulator for ground op-
eration of the hydraulic system when the engines are
not running. The hand pump-to-pressure accumulator
shutoff valve, located on the hydraulic control panel,
provides a bypass around the check valve in the pres-
sure manifold when it is necessary to increase the
pressure in the pressure accumulator by operating the
hand pump. Disconnect valves are provided in the
supply and pressuce pipes at the firewall so that the
power plant can be removed without draining or plug-
ging the hydraulic pipe.

No?te

If a hydraulic unit is suspected to be function-

ing improperly, test it in the airplane as out-

lined in paragraph 3-23, before considering

removal for replacement or overhaul.

-

3-4. The daily maintenance of the hydraulic system
consists of checking the general condition of all oper-
ating mechanisms for the presence of leaks on the
surface of the pipes and the pipe connections; for
proper operation of the hydraulic system and units;
and for servicing the reservoir. Insufficient hydraulic
fluid, air in the system, leaks in the system, and
clogged pipes or fittings are conditions that will cause
improper operation of the complete system. The fol-
lowing conditions will cause trouble in the hydraulic
system: internal or external fluid leaks; foreign par-
ticles clogging or holding open internal parts of a
unit; improper adjustments; and excessive clearances.
If che trouble is isolated at a particular hydraulic unit,
remove and replace the unit.

3-5. GENERAL MAINTENANCE PROCEDURES
FOR HYDRAULIC SYSTEM. The components of the

various hydraulic systems installed ace basically the

3-1
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Figure 3-2. Hydravlic System (Lote C-47 and C-117 Airplanes)
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Section ]I
Paragraphs 3-6 to 3-11

.T1.0.1C-47-2

Nomenclature

Brake Control Valve

Hydraulic System Pressure Gage

Cowl Flap Control Valve Assembly

Check Valves

Hydraulic System Pressure Relief Valve
Hydraulic System Pressure Accumulator
Hydraulic System Pressure Regulator
Hydraulic System Fluid Reservoir
Engine-Driven Hydrzulic Pump Selector Valve

ltern

WRHNAOVAWN -

Key to Figure 3-3

Iten Nomenclature

10. Hydraulic Control Panel

11. Hand Pump-to-Pressure Accumulator Shutoff
Valve

12, Wing Flap Control Valve

13. Engine-Driven Hydraulic Pump !

14. Landing Gear Control Valve

15. Hydraulic Hand Pump

16. Firewall

17. Firewall Shutoff Valve

same in construction. The following general proced- .

ures will be used. - '
a. When a faulty unit has been overhauled, make
a bench test before reinstallation.

b. Use approved fitting wrenches to remove the
elbows. o :

c. After disaSsenﬁbiy, wash the parts with solvent,
Federal Specification P-S-G61, and dry thoroughly.

d. Flush reworked assemblies with preservative hy-
draulic fluid, Specification MIL-O-6083, Type I. Cap
the pores of the unit and operate it through three or
four cycles under no load and without tightening the
packing gland nuts. Drain the corrosion-preventive
fluid from the unit.

e. Fill new units with system hydraulic fluid and
cap the ports. Do not operate under a load until the
packing is well saturated with hydraulic fluid. Adjust
the packing gland B-nut to the requirdd torque (see
paragraph 3-14, step h). If the unit conrains a shaft,
extend the shaft and 2pply hydraulic fluid with a clean
cloth. .

Note

It is not necessary to flush out the internal
coating of corrosion-preventive oil with hy-
draulic fluid before installing a new unit in
the system.

f." Replace the stop nurs when the fiber inserc ha
deteriorated. : '

3-6. HYDRAULIC SYSTEM
PACKINGS AND GASKETS.

3-7. There are various types of packings and gaskets
used in the components of the hydraulic system to
form seals between mating sucfaces. Tinned copper
and fiber gaskets are usually installed as seals between

3-4

serrated surfaces. Install the packing a§ described in

the following steps.

2. Use a dull spatula to manipulate a packing into
position, but do not force the packing into place.

b. When installing packing over threads, cover the
threads to prevent the packing from being scratched
or cus. )

3-8. HYDRAULIC PIPING.

3-9. Aluminum alloy is used for the rigid hydraulic
fluid conducting pipes. Triple-type connections, con-
sisting of the pipe, sleeve, and the BT-nut, provide 2
seal between pipe connections. The pipe is flared to
join the male fitting, and the sleeve provides a bearing
surface for the BT-nut. For information on tying of

hydraulic piping and hoses, pipe identification, and

pipe flaring dimensions, refer to Section II.

3-10. REMOVAL Oi" HYDRAULIC PIPING.

a. Relieve the hydraulic system pressure by oper-
ating the wing flaps and brakes.

b. Remove the BT-nuts at each end of the pipe.
Remove the supporting clips and clamps and remove
the pipe.

¢. Cap the ends of the pipe immediately to prevent
dust and grit from encering the hydraulic system. Do
not use rubber plugs to seal pipe ends as the rubber
can be shredded by the pipe threads and rubber par-
ticles will contaminate the system.

3-11. INSPECTION OF HYDRAULIC PIPING. In-

spect the piping for dents and nicks. A dent no greater *

than 20 per cent of a pipe’s diameter is not objection-
able, unless it is Jocated on the heel of a sharp bend
radius. A nick no greater than 10 per cent of the wall
thickness can be reworked by polishing, unless it fs
located on the heel of a sharp bend radius. Pipes dam-
aged beyond these tolerances are considered unsafe
and must be replaced.
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Section I}
Poragraphs 3:12 to 3-14

T.0. 1C-437-2

% .
A7 Key to Figure 3-4
Item Nomenclature Itermn Nomenclature
1. Brake Control Valve 10. Engine-Driven Hydraulic Pump Selector Valve
2. Hydraulic System Pressure Gage 11. Hydraulic Control Panel
3. Cow! Flap Control Valve Assembly 12, Ha{lxdl Pump-to-Pressure Accumulator Shutoff
alve
i 1
4. Engine Blower Contro 13. Wing Flap Control Valve
> Check Valves . 14. Engine-Driven Hydraulic Pump
6. HMydraulic System Pressure Relief Valve 15. Landing Gear Control Valve.
7. Hydraulic System Pressure Relief Accumulator 16. Hydraulic Hand Pump
8. Hydraulic System Pressure Regulator 17. Firewall Disconnect Valves
9. Hydraulic System Fluid Reservoir 18. Firewall Shutoff Valve

3-12. Iaspect the fittings and flares for cracks, burrs,
and any deformities. A burr on a flare can be polished

off, but a crack or deformity on any flare or fitting is
cause for rejection of the part. All hoses have a length-
wise white stripe, and when properly installed, the
white stripe will be positioned straight with the run,
Yaspect the hoses for cuts, abrasions, and proper in-
stallation. A spiraled stripe indicates a twisted hose
and, under pressure, the twisted hose will straighten
out and shear off at the ficting. Small cuts and abra-
sions present on the outer cover will not make a hose
unfic for service; however, a hose with a cut extending
deeper than the outer cover must be discarded aad
replaced,

3-13. MINOR REPAIR OF HYDRAULIC PIPING.
Rework nicks by polishing. Use a fine grade of emery
cloth and oil but do not use sandpaper. Finish polish-
ing the pipe with crocus cloth and ojl.

3-14. INSTALLATION OF HYDRAULIC PIPING. A

General procedures for installing hydraulic pipes are
outlined in the following steps. :

a. Check the pipe flares with a magnifying glass
for out-of-round areas and cracks, ‘

b. Clean out the pipes with a blast of clean, dry air.

3-6

¢ Lubricate straight threads of brass and steel f¢c-
tings with hydraulic fluid only.

Note

Do not depend upon thread compound to
seal a faulty joint. Properly fitted and jn-
stalled threads and flares will resule in leak-
proof joints., Do not apply thread compound’
forward of the first two threads, and under
no circumstance apply any compound to fe-
male threads. Apply lubricant lightly to avoid
fouling the pipe.
d. Lubricate pipe threads. with lubricant, Specifi-
cation VV-P.23(6. . :
€. Protect the piping from scrarches by taping the
edges of all scructure cutoucs and holes through which
it will be passed during installation.

f. Do not bend a pipe by hand 10 a radius of Jess
than six times the diameter of the pipe (three times

the diameter for machine bending).

8- Do nor draw the fRare down to the ficting wwich.
the nut, as this will spin off the flare. Align the pipe
flare squarely to the fitting so that it js possible to
stare the nut by hand. :

h. Torque the BT- and B-nuts in accordance with

. tables 2-6 and 2-7 in section I].

——
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i. For new installations, refer o table 2-§ (pipe
support spaciag) in section II.

j- When installing hydraulic hose, do not bend the
hose to a radius of less than six times the diameter of
the hose (preferably, not less than nine times).

k. Do not twist the hydraulic hose during installa-
tion. :

l. Allow slack in a hose equal to 5 to 8 per cent of
the total length to compensate for shrinkage in opera-
tion. »

m. Before assembling a unit with male pipe threads,
tia the threads with solder, Federal Specification QQ-
S-571, to prevent leakage at the fittings which screw
into cast or machined bodies.

" n. Blow out pipes and fictings with clean, dry air
before installing. .

o. Care must be taken when tightening the BT-
auts, as overtightening can cut off completely or severe-

.ly damage the tube flare. A pipe can blow out if the

-BT-nut is not tightened sufficiently, therefore care-
fully observe the wrench torque values charts,

3-15. RELIEVING HYDRAULIC SYSTEM PRES-
SURE. In all cases where specific instructions are not
-given, operate the wing flaps to relieve the hydraulic
system pressure to as low a point as possible, then
operate the brakes slowly to relieve any remaining
pressure, :

3-16. TREATMENT OF HYDRAULIC SYSTEM
DURING AIRPLANE STORAGE. During the time
an zirplane is in temporary storage, operate all systems

>

Se.ction 1
. Paragraphs 3-15 1o 3-21

at least once a week to prevent accumulation of sludge
and rust in the system.,

3-17. CLIPS AND CLAMPS.

3-18. The hydraulic pipes are fastened with bonded
cushion clips and clamps. It is possible for moisture
to condense or otherwise reach the bonding material
with attendant corrosive action and high electrical
resistance. Periodically remove a few clips and clamps
and inspect for corrosion. If corrosion is found, make
a thorough inspecticn and where necessary remove the
affected clip or clamp, clean the corrosion from the
piping, and iastall a new clip or clamp.

3-19. TEST OF HYDRAULIC SYSTEM. Test the

hydraulic system as outlined in table 3-2. Refer to

figure 3-5 for test connections.

Note

After completion of the tests, replace the
lockwire on the hand pump-to-pressure ac-
cumulator shutoff valve. Check that the pipe
disconnected in test No. 1 has been connected
again; that pipes 4 and 5 disconnected in
test No. 3 have been connected again; and
that the cap on the tee in the brake pipe,
located in the nose section, has been replaced.

3-20. TROUBLE SHOOTING OF THE
HYDRAULIC SYSTEM.

3-21. Trouble shooting of the hydraulic system is
accomplished as outlined table 3-1.

TABLE 3-1

TROUBLE SHGOTING - HYDRAULIC SYSTEM

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE DRIVEN PUMPS IN OPERATION.

Dead system.

External leaks.

Failure of engine pumps.

Lack of fiuid in reservoir.

Check fluid quantity.

Visual inspection. Replaoce
faulty part.

Apply hand pump pressure to
system. If pressure registers
on gage, pumps are faulty.
Remove and replace pumps.

(]
3
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Figure 3-5. Hydraulic System Test Connections
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Irem Nomenclature
1. Reservoir
» 2, .. Adcumulator
3. l Check Valve
4, Tesc Connection

Key to Figure 3-5

Item Nomenclature
5. Test Connection
6. Reservoic Draia
7. Fluid Level Gage

8. Filler Neck

TABLE 3-1 (Continued)

TROUBLE

PROBABLE CAUSSE

‘REMEDY -

ENGINE DRIVEN PUMPS IN OPERATION. (Continued)

System pressure gage needle
remains at zero, or indicates
slight pressure rise when en-
gines are started.

Loss of hydraulic fluid cuts off supply
of fluid to engine-driven pumps.

Inoperative engine-driven pump.

Pressure regulator locked in unload-
ing position.

loose hose or pipe connection bleed-
ing air into pump supply pipe.

>

Break in pipe in pressure system.

Refill reservoir to proper level.

Move handle on engine selec-

tor valve to forward position. .

If pressure now rises normal-

1y, straighten twisted hoses,

tighten loose suction pipe or
hose connections, and check

for air leaks. Bleed air from

supply pipes.

Replace hydraulic regulator. v

Straighten 3jwisted hoses.
Tighten loose suction pipe or
hose connections and check
for air leaks. Bleed air from

supply pipes.
Check for external hydraulic

leaks and repair. If trouble
persists, replace faulty engine

pump.

No hydraulic units in opera-
tion, system pressure gage
indication rises to and re-

“mains at 1000 psi, and system

relief valve chatters, relieving
excess system pressure,

Pressure regulator fails to relieve
load on engine-driven pumps at 875

psi.

Relieve system pressure and
replace pressure regulator.

No hydraulic units in opera-
tion, the system pressure gage
indication does not rise to
875 psi when engine pump
selector valve engages either

pump

Defective engine selector valve, or
improper handle timing on valve,
allows pressure to leak to autopilot
system.

Pressure regulator not adjusted prop-

erly.

Check handle timing. Relieve

pressure and tighten plug on
plug-type valves. If trouble
recurs, replace valve.

Adjust pressure regulalor
valve to 875 psi kickout pres-
sure,

w



1.0. 1C-47-2
~ TABLE 3-1 (Copﬁnued)

Section 1]

TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE DRIVEN PUMPS IN OPERATION. {Continued)

No hydraulic units in opera-
tion, the pressure gage oscil-
lates between approximately
875 psi and 650 t0.725 psi.

Improper air charge in accumulator,
or damaged accumulator diaphragm.

External or internal leak in pressure
system,

Test accumulator for dam-
aged diaphragm and proper
air charge. Test for fluid leaks
at accumulator air valve. Re-
lieve hydraulic pressure and
charge accumulator to 250
psi. Replace accumulator if
necessary.

Check for external leaks. Put
all valves in closed or neutral
position. If trouble stops, re-

place packing in faulty hy-

draulic actuator. If troubls
still exists, replace pressure
regulator bypass chack valve
when Douglas regulator is in-
stalled, or replace pressure
regulator when Bendix regu-
lator is installed.

No hydraulic units in opera-
tion, the pressure regulator
chatters.

Pressure regulator bypass check valve
leaks.

Relieve system pressure and
replace pressure regulator by-
pass pipe check valve or Ben-
dix-type regulator.

No hydraulic units in opera-
tion, and the Bendix-type
reguiator chatters or pressure
oscillates between 875 psi and
some pressure above 750 psi.

Internal leak in Bendix-type regula-
tor.

Replace Bendix-type regula-
tor. .

With any hydraulic unit in
operation, pressure indicator
falls below 650 psi before
pressure regulator reengages
engine-driven pump fluid de-
livery. Normal pressure drop-

ping range is 650 to 725 psi,

except during operation of
lending gear or wing flaps
when pressure may drop be-
low 650 psi.

Pressure regulator not operating
properly and fails to reengage en-
gine driven pump fluid delivery at
650 psi.

Relieve system pressure and
repluce pressure regulator.

With any hydraulic unit in op-
eration, the system pressure
drops rapidly very low and
rises very fost to approxi-
mately 875 psi at end of
actuation  period. Cylinder
action delayed.

Improper air pressure in accumulator,
or damaged accumulator diaphragm
affords no cushion to system opera-
tion,

Test accumulator for dam-

-aged diaphragm and proper

air pressure. Test for fluid
leaks at accumulator aijr
valve, If air pressure is below
250 psi, relieve hydraulic pres-
sure and charge accumulator

: 31
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T1.0.1C-47-2
TABLE 3-1(Continved)

" TROUBLE

PROBABLE CAUSE

REMEDY

ENGINE DRIVEN PUMPS IN OPERATION. (Continued)

to 250 psi. Replace dia-
phragm or accumulator as
necessary.

With any hydraulic unit in op-
eration, the system fluid pres-
sure is utilized and system
pressure gage indication falls
to zero and remains thare.

See the second trouble (System pres-
sure gage needle remains at zero,
et¢) under ENGINE DRIVEN PUMPS
IN OPERATION.

See the second trouble (Sys-
tem pressure gage needle
remains at zero, el) under
ENGINE DRIVEN PUMPS IN
OPERATION.

Fluid level in reservoir sight
gage rises above normal
flight level and hydraulic
fluid overflows through vent

pipe.

Reservoir strainer clogged.

Relieve system pressure. Re-
move reservoir and clean
strainer. Install and refill res-
ervoir,

Fluid level falls out of sight
in gage glass with engine
pumps running. o

Loss of oil or normal incorrect gage
reading due to whirling vortex of
fluid in tank.

With engines stopped, check
the fluid level as specified on
placard on hydraulic panel.
Refill reservoir if necessary
and check system for external
leaks. ' .

Wing flups go thres-quarters
down in excess of 112 mph.

Wing flaps relief valve adjustment
has been changed by reduced pack-
ing friction in wing flap actuating
cylinder, or by improper adjustment
of relief valve,

Install pressure gage ! wing
flap relief valve, and with
full system pressure check
valve for proper relief pres-
sure of 430 to 485 psi,

Wing flaps drop during flight
when wing flaps control valve
handie is in NEUTRAL posi-
tion. ‘

*Defective wing flaps control valve,
loose plug screw, or incorrect handle
timing allows fluid pressure to leak
into DOWN position.

Relieve system pressure and
tighten plug screw on plug-
type ‘valves. Check handle
timing on Saval-type ‘valves.
If trouble recurs, replace wing
flaps control valve.

Landing gear pressure gage
indicates different pressure
than hydraulic system pres-
sure gage -with landing gear

- operating " valve handle in

DOWN position.

Damaged or defective landing gear
pressure gage,

A Internal fluid leakage in landing gear

actuating . cylinders or compensating
cylinder.

Relieve system pressure and
replace landing gear pres-
sure gage. - ‘

Relieve sysrér'h- pressure ond
replace packing in landing

gear actuating cylinder or

compensating cylinder.

Landing geor drops during
flight with landing geor con-
trol valve in NEUTRAL posi-
tion.

Defective landing gear control valve,
loose plug screw or handle timing
causing internal leakage in valve.

Relieve system pressure ond
tighten plug screw on plug-
type valve. Check handle tim-
ing on Saval-type valves. If
trouble recurs, replace land-
ing gear control valve,

L)
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TABLE 3-1 (Continued)

Section }}}

TROUBLE

PROBABLE CAUSR

REMEDY

ENGINE DRIVEN PUMPS IN OPERATION. (Continved)

Internal fluid leckage in landing gear
actuating cylinders or compensating
cylinder.

External leakage at pipes, hoses, or
fittings. :

Relieve system pressure and
replace packing in landing
gear actuating cylinders or
compensaling cylinder.

Check for external Ieuks and
replace faulty parts.

Llanding gear pressure goge
indicotes pressurs in excess of
250 psi in 20 to 30 minutes
(normal thermal expansion)
after landing gear control
valve handle hos been moved

to UP position and returned

to NEUTRAL position.

Handle moved too slow.

Defective landing gear control valve,
loose plug screw, or incorrect timing

-allows fluid pressure to leak into

DOWN pipe.

Move handle quickly when

operating valve. -

Relieve system pressure and
tighten plug screw on plug-
type valves. Check handls
timing on Saval-type valves.
If trouble recurs, replace land-
ing gear control valve,

HAND PUMP OPERATING.

No pressure or any resistance
on any stroke,

Complete loss of hydraulic fluid, or
open pipa in system.

Repair leaking pipes and fit-
tings and refill reservoir.

No pressure rise on down
stroke.

Defective chaeck valve in hand pump
supply port.

Relieve system pressure and
replace defective check valves
or packings.

No pressure rise on up stroke.

A

Defective check valve in hand pum
pump

_ piston, or defective packing.

Relieve system pressure and
replace defective check volve

or packings.

System pressure gage indi-
cates no pressura rise,

Hand pump shutoff valve bleed hole
clogged.

Relieve system pressure and
clean bleed hole in hand
pump shutoff valve plug.

System pressure goge indi-
cates full system pressure be-
ing developed by operation
of hand pump.

Defective system check valve between
hand pump shutoff valve ur;d pres-
sure n:cumula?or :

Relieve system pressure and
replace system check valve,

NO PUMPS OPERAT!NG;‘;

System pressure gage indi-
cation before sudden drop to
zero is more or less than 250

psi.

5, -
Pressure accumulator doc:phragm is

damaged,

Pressure accumulator haos improper
air charge.

Test for fluid leaks at cccumu-
lator air valve. Replace dam-
aged accumulator diaphragm.

Relieve all hydravlic pressure
and charge pressure accumu-
lator to correct air pressure of
250 psi.

3-13
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_TABLE 3-1 (Continued)

TROUBLE

PROBABLE CAUSE

- REMEDY

NO PUMPS OPERATING. (Continued)

System pressure gage indi-
cates pressure up to 1000 psi
maximum pressbre in system
because of system: relief
valve. Landing gear pressure
gage indicating: in -excess -of
1000 psi and fluid pressure in
excess of 2000 psi will.dam-
age the !cndmg gecr pressure
gage. - T e '

L

landing gear control valve handle
in NEUTRAL position, or landing gear
control valve handle in DOWN posi-
tion, and bleed hole in hand" pump
shutoff valve is clogged. ‘

Place landing gear control
valve handle in DOWN posi-
tion. If landing gear pressure
gage indicates no relief of ex-
cess pressure, open hand

pump shutoff valve. Relieve -

system  pressure and ' clean
bleed holes in pump shufoff

-~ valve. -

Pressure in excess "of 1000 ps|
indicated on both gcges :

Sys'tel;ﬁ relief valve inoperative.

Repluce system’relief valve.

[ -
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Section I} 1.0. ¥C-47-2
!
TABLE 3-2 {Continued)
Points of Attachmeni
for ’ Valye Positions
Test Stand Piping
Hand Pump-
© Test Test ' s0-Pressure
Stand Stand Piping H Gyro Accumu- Land- Cowy
Pressure Return Discon- Piping Engine Pilo: lator Wing ing Flap,
Pipe Pipe nected Plugged Selector  Shatoff Shutoff Flap Gear LH
. sure Leak-
. —] (Psi) age Remarks
; g ;
Test  Teein RH pump Connect Allcowlflap RHro Of On Neutral  Neutral Trai} Brake i r
No. brake in suction piping fictings on hydraalic (remove and n.rw:

7 nose pipe. htting 4 and 5. firewalls. syster. lockwire). None Open brake
on fire- ) valve to allow
wall, N 825 psi pressure

' ia brake piping.
m —

Test  Teeia RH pump  Connect Allcowlflap RHto, Of On Up Down Trai} All wicg

No.  brakein suction piping fittings on hydraulic (remove vmvm:n, .-n

) nose pipe. ficting 4and 5. frewalls. systecn, lockwire). B nectio-s. None
on fite- ; gr doro b
wall. : and cag

; )

| T N
Test  Teein RH pump  Connect Allcowiflap RHto Of On Same Up Trail  THR CAlllsg
No. brake in suction piping fittings on hydraulic (remove . 1 vmvmu.. 1

9 nose pipe. fitting 4 and 5. firewalls. system. lockwire). y «no_a:nvpnmc None
on fire- -
wall. y

P —
Test Tee in RH pump Connect All cowl flap RH to Off On Downt Up Tray)
No. brake in suction piping fittings on hydraulic (remove

10 nose pipe. fitting 4and 5. firewalls. system. lockwire). None 1 If necessary, ¥
on fire- maintaio pres-
wall. sure by constant

pumping.
Fest Both cowl RH pump Connect Tee in brake RH to Off Oft Neurral  Neuteal Oft All RH cd
No. flap pipes suction piping pipe. hydraulic pipinz 1l
11 in RH fitting 4and 5. system. connu¢io None
nacelle. on fice-
wall.
e - -
Test Boih cowl RH pump Connect Tee in brake RH to (o33 Off Neutral  Neutral Off AL LYic
No. flap pipes suction piping pipe- hydraulic b flap piiY

12 in LH fitting 4 and 5. system. : None

naccelle. on fire- ’
wall.

3-16




T.0.1C-47-2

3-22. REMOVAL, DISASSEMBLY, ASSEMBLY, TEST-
ING, AND INSTALLATION OF HYDRAULIC SYSTEM
COMPONENTS. Removal, disassembly, assembly, test-
ing, and installation of the hydraulic system compon-
ents are accomplished as outlined in the following
paragraphs.

3-23. HYDRAULIC CONTROL PANEL.
(See figures 3-6 and 3.7.)

3-24. The hydraulic control panel is an assembly con-
sisting of valves, fictings, and piping installed on the
right side of the passageway aft of the co-pilot’s seat,
The panel is divided into a lower and an upper panel
section. The lower section consists of the panel, engine
pump selector valve, wing flap control valve, landing

gear control valve, hydraulic hand pump, pressure
~ regulator, system pressure reljef valve, wing flap relief
valve, hand pump-to-pressure accumulator shutoff
valve, autopilot shutoff valve, check valves, piping,
and fictings. The lower panel section js installed and
can be removed as a single unit for testing the com-

Section 1]]

Pa ragraphs 3-22.4o 3-2(;

plete assembly. The upper panel section consists of
the hydraulic reservoir fluid level sight gage, and a
placard listing the filling instructions. The reservoir
filler neck extends from the reservoir through an open-
ing in the upper panel section adjacent to the sight
gage. ;

3-25. REMOVAL OF HYDRAULIC
CONTROL PANEL.

a. Relieve the hydraulic system press.u'gé by .operat-
ing the wing flaps. ' '

b. Disconnect and cap the pipes connected to the.
major components of the lower panel section.

¢ Remove the attaching bolts and’ remove the
lower panel assembly.

3-26. TEST PROCEDURES FOR HYDRAULIC
CONTROL PANEL. (See figure 3-8.) The test pro-
cedure for the hydraulic control panel is performed
as outlined in table 3-3. ' '

- TABLE 33 T
TEST-HYDRAULIC CONTROL PANEL ' ’

Hand Pump ] Wing Flap Landing Gear
Test Ports Engine Pump Shutoff Autopilot] Control Control Test
Port Plugged Selector Valve Valve Shutoff Valve Valve Pressure | Leabage Flow
D, E, H, LH engine to .
A F, LK, hydraulic CLOSED ON DOWN NEUTRAL 1150 None
and L. system. )
D, E, H, LH engine to
A E LK, hydrautic CLOSED ON up NEUTRAL 1150 None
" and L. system. :
LH engine to . Flow out
A NONE hydraulic CLOSED ON up up - 80 of ports
system. H and J.
. LH engine to Flow out
A NONE hydraulic CLOSED ON DOWN DOWN 80 of pores
system. ‘ : F and K.

{
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Figure 3-6. Hydraulic Control Panel — %208
Front View
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3-27. INSTALLATION OF HYDRAULIC
CONTROL PANEL. : .

a. Position the control panel and secure wich actach-
ing bolts. )

b. Connect the piping to the components.

3-28. ENGINE-DRIVEN HYDRAULIC PUMP
SELECTOR VALVE. _ -
(See fignres 3-9 and 3-10.) o oL

3-29. The engine-driven hydraulic pump - selector
valve, located on the lower hydraulic control panel
directly below the hydraulic reservoir sight gage, con-
trols the pressure flow of the hydraulic fluid from the
engine-driven pumps to the hydraulic system. When
the selector valve handle is placed in the normal posi-
<ion (aft), the left engine supplies fluid pressure to
the main hydraulic system, and the right engine pump
supplies fluid: pressure for operating the autopilot.
When the selector valve handle is moved to the alcer-
nate position (forward), the pressure fluid flow from
the twa engine pumps is reversed; the right engine
pump supplies pressure to the main hydraulic system,
‘while the left engine pump supplies pressure for op-
eration of the autopilot. The control handles must be
pulled our slightly before changing from the normal
to alternate position. There is no difference in the
function of the main hydraulic system and the auto-
pilot when the alternate position of the engine pump
selector valve is utilized,

3-30. If one hydraulic engine pump fails, the pump
selector valve provides an emergency method of direct-
ing the flow of pressure flujd from che operating
pump to the main hydraulic system, or to the auto-
pilot system. ' '

Key to Figure 3-6

1temn Nomencluture ) .
’ 1
1. Hydraulic Fluid Resecrvoir Filler Neck
2. Hydraulic Fluid Resecvoir Fluid Level |
Sighe Gage
3. Hydraulic Fluid Reservoir Filling
Instruccions
4. Engine Pump Selector Valve
5. Autopilot Emergency Shutoff Valve
6. Hand Pump-to-Pressure Accumulator
Shutoff Valve
7. Wing Flap Control Valve
8. Landing Gear Control Valve

\o

Hydraulic Hand Pump
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Figure 3-7. Hydraulic Control Panel—
Rear View

33,287

Section 111
Paragraphs 3-31 to 3-32

33,238

Figure 3-8. Hydraulic Control Panel
Test Connections

Key to Figure 3-7

Iten: ‘Nomenclature »
1. Hydraulic Fluid Reservoir Drain Plug
2. Autogpilot Pressure Regulator
3. Hydraulic System Pressure Relief Valve
4, Hydraulic System Pressure Regulator
5. Check Valve
6. Hand Pump-to-Pressure Accumulator

Shutoff Valve

7. Pressure Manifold
8. Check Valve- )
Check Valve
10. Wing Flap Relief Valve Assembly
1. Return Manifold

Key to Figure 3-8

Iten Nomenclature
1 Hydraulic Hand Pump
2 Engioe-Driven Pump Selector Valve
3. Autopilot Emergency Shutoff Valve
4 Hand Pump-to-Pressure Accumulator
Shutoff Valve
5. Wing Flap Control Valve
6. Lénding Gear Control Valve )

Note: A, B, C, 15, E, F, C, H, J, and K are test con-
nections indicated in fluid leak test procedure. -

3-31. REMOVAL OF ENGINE-DRIVEN
HYDRAULIC PUMP SELECTOR'VALVE.

?

- .1,-"3"" "
a. Relieve the hydraulic system préSsure by operat-
ing the wing flaps. o x4

b. Disconnect the four hydm@ﬁf'
valve and cap the pipes. -

p"ipes from the

¢. Remove the bolws attaching the pump selector
valve to the hydraulic control panel and remove the
valve.

3-32. DISASSEMBLY OF ENGINE-DRIVEN
HYDRAULIC PUMP SELECTOR VALVE,

a. Remove the handle assembly.
b. Compress and remove the snap ring.

c. Remove the shaft, the O-ring, and the shaft
retainer. :

& ' 3-19
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*TYPICAL (4 PLACES)

1TYPICAL (6 PLACES)

Figure 3-9. Engine-Driven Hydraulic Pump Selector Valve e
Key to Figure 3-% i
ltem - Nomenclatnre Irem Neomenclature
I. Ring 9. Plate .
2. Retainer 10. Seat (
3. O-Ring 1. O-Ring '
4. Elbow (typical 4 places) 12. Washer
5. Rotor 13. Body
6. O-Ring 14. Quadruant
7. Lockwasher 15. Bolos
8. Screw (typical 6 places) 16. Shafc

3-20
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Poragraphs 3-33 1o 3-35

HEAR-SEA
TS AR-SEAL PORT

OTHER

ROTOR UNLOADS DURING SHIFT
FROM ONE POSITION TO THE

SHEAR-SEAL PORT

OPEN POSITION

Figure 3-10. Hydravlic Pump Selector Valve Rotor (Late C-47 and C-117 Airplanes)

d. Remove the six screws and lockwashers from the
base plate.

e. Remove the base plate. Hold the valve so that
the shaft points down to prevent internal parts from
falling out of the valve body.

f. Remove the large O-ring.
8- Remove the porting platé.
h. Remove the four ‘she-ar seals with a hooked wire,

i. Remove the four spring washers.

3-33. MAINTENANCE OF ENGINE-DRIVEN
HYDRAULIC PUMP SELECTOR VALVE.

a. Inspect the surface of all parts for nicks and
scratches. Remove slight scratches with fine emery or
crocus cloth.

b. Replace all damaged pdrts and O-rings.

c. Replace all shear seals when cheir overal} height
is 0.240 inch or less. Wear on the area coatacting
the porting plate must not exceed 0.015 inch in depch.

3-34. ASSEMBLY OF ENGINE-DRIVEN
HYDRAULIC PUMP SELECTOR VALVE.

a. Install the sbaft, inserting it carefully to prevent
damage to the O-ring.

b. Inserc the shaft retainer.
¢. Inseall the snap ring.

d. Insert one spring washer in each of the 1,-inch
holes of the body.

¢. Insert the four shear seals (chamfered ends out)
with asscciated O-rings.

33,290

f. Install the porting plate over the milled end of
the shaft with the recessed face of the porting plate
flush with the base of the body.

g- Iostall the large O-ring.

h. Secure the plate in position wich six screws and
lockwashers. '

3-35. ADJUSTMENT OF ENGINE-DRIVEN
HYDRAULIC, PUMP SELECTOR VALVE.

a. Timing of the h}'draulic pump selector valve is
accomplished as indicated in figure 3-11.

ALIGN SCRIBE MARK ON
VALVE SHAFT AS NEARLY
_AS FOSSIBLE WITH
CENTERLINE OF SLOT IN
HYDRAULIC PUMP SE.
LECTOR HANDLE.

53,291
Figure 3-11. Timing Hydraulic Pump
Selector Valve (Late €C-47 and
C-117 Airplanes)
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Note

The centerline of the handle must coincide
exactly with the index mark on the shaft to
insure accurate positioning of the porting
plate relative to the shear seals in order to
preveat internal leakage.

b. The operational travel of the valve is 90 degrees.
The valve incorporates spring loading of the shear
seals in static condition, and hydraulic loading of the
shear seals in operation. Valve handle load adjustment

is not required.

1.0.1C-47-2

Be sure that the handle of the valve is moved

the full travel in operation. Stopping short

of the full NEUTRAL or the ful] OPEN po-

sition allows unloading of the valve through

the body.
3-36. TEST PROCEDURE FOR ENGINE-DRIVEN
HYDRAULIC PUMP SELECTOR VALVE. The test
procedure for the engine-driven hydraulic pump selec-
tor valve is perfoimed as outlined in table 3.4,

TABLE 3.4 : .
TEST. ENGINE.DRIVEN HYDRAULIC PUMP SELECTOR VALVE
Apply ' Test
To Pressure Plug Shaf: Pressure
Test : at Port Por: Position . Psi Remarks
. Port A shear seal A B Neutral 25 (—4) Check for leakage at port D.
) ‘ Minimum Allow 3 minuces for seating.
Ports A 2nd B c 45 degrees 1500 (—4) 1”““23';‘ afcer this period shall not
shear seals ' . counterclockwise Minimum excee ropinj mmutes._
from neutral. )
Port C shear seal C A Neutral 25 (—4) Check for leakage at Porr B.
Minimum Allow 3 minutes for seating.
Leaking after this period shall not
Ports Cand D D 45 degrees exceed 1 drop in 3 minutes.
shear seals : counterclockwise
from neutral.
Shaft and cover C A 45 degrees 1000 (—3) Check for external leakage at
plate O-ring B clockwise Minimium points 1 and 2. Allowable leakage
seals D from neutral. is 2 drops in 12 hours ac shafe.
. No other external leakage allowed.

Notes: a. Pressure drop from Port A to Pore B, or from Port D to Port C should not exceed 50 psi at a flow of 3 gallons

each minuce.

b. Pressure applied at Porr A (with Ports C and D plugged), or at Port D (with Ports A and B plugged), should
not exceed 500 psi to maintain a Row of 3 gallons each minute with shaft in any position between detail A and 70

degrees counterclockwise.

3-37. INSTALLATION OF ENGINE-DRIVEN HY.
DRAULIC PUMP SELECTOR VALVE, Atrach che
hydraulic pump selector valve to the hydraulic con-
trol panel with the four bolts and lockwashers and
connect che four hydraulic pipes to the valve.

3-38. HYDRAULIC SYSTEM
PRESSURE ACCUMULATOR.
(See figure 3-12.)

- 3-39. The hydraulic pressure accumulator s artached
to a brackee located adjacenc to the hydraulic fluid
resérvotr and aft of the bulkh.ead behind the co-pilot’s

seat. The lower chamber of the accumulator is charged
with air, through the air valve ficting, to an inital
pressure of 250 psi with fo hydraulic fluid in the
upper chamber and no pressure in the hydraulic sys-
t2m; the diaphragm is fully extended againsc the wall
of the upper chamber. The accumulator is connected
to the pressure pipe from the pressure regulator. \When
the hydraulic system pressure cxceeds 250 psi, the hy-
draulic fluid forces the pressure accumulator dja-
phragm down, and the fluid flows into the upper
chamber of the accumularor., When the hydraulic
system pressure is 875 psi, che accumulator contains
approximately 5 quares of hydraulic fluid. The pres-

Itens Nomenclature

Swud Bolt
Upper Dotme
Bolt

Stop Place
Diaphragm
Bolt

Lower Dome
Bushing

NNV L 1V e

x

Key to Figure 3-12

Ttemn Nomenclature

9. Schrader Valve Assembly with ecicher Schrader,

10. Cap Nut

Valve Cap No. 2525 or Dill No. 637 and with
either Schrader No. 2300 or Dill No. 302D
Air Valve Core; or Dill Valve Assembly with
cither Schrader No. 2525 or Dill No. 637
Valve Cap and with vither Dill No. 302D

or Schrader No. 2300 Ajr Valve Core.

3-22
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+ NOTE: Relieve hydraulic sys- o ) t
tem prossure and-oir
pressure hefore-remove
al and disassembly of .
tank. Raolicve air prose
surc by loosoning air
valve. Do not dopress.
valvwe core )

UPON INSTALLATION lower chamber is
fitled with air pressure to 250 pii. Air
chamber must be filled only when pres-
surc is entirely relicved from hydroulic
system. Air pressure in the accumulatar
emay be checked when relicving hydraulic

tem preossure gogce reading before sudden
. e . dropte zero. .

FLUID CHARGING OPELRATION

As cngine-driven pump intrcascs iystem pressure
above 250 psi, Nuid enters upper chomber and forces
diophregm downward compressing air in Jower .. .
thomber to on cqual pressurc. Al-rcgulated system .
pressvre of 875 psi, hydroulic fluid occupics approxi-
mately theee-fourths of the velume in the occumulotor.

COLOR CODE:

AlR ..

5OMYDRAULIC FLUID

7

system presswre by obscrving the last sys.’

EXPELLING FLUID OPERATION

When a control volve employs systens pressure to
operatc an actualing cylinder, system pressure drops
relicving pressure of fluid in wpper chamber on com-
pressed airin lower chamber, Exponding oir instantly
forces fluid into the hydraulic system to the ¢ylinder
in operation. When cylinder complctes operotion,
accumulator is automaticaily rechoeged by the

‘T engine pumap.

N

33,29

Figure 3-12. Hydravlic System Pressure Accumulator
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sure accumulator stores energy so that a supply of
hydraulic fluid under pressure is available when the
engine pumps are inoperative, and/or when fluid is
drawn from the pressure system faster than the engine
pump can replenish the fluid supply. For example,
when the main landing gear is extended, the weight
of the landing gear and the airload on the landing
gear cause it to drop rapidly. Without the accumu-
lator, the fluid delivery from the engine pump would

not equal the amount of fluid required by the landing -

gear actuating cylinder and a vacuum would be cre-
ated in the hydraulic system. The accumulator pre-
vents this condition by an immediate discharge of
fluid under pressure into the hydraulic system when
the system operating pressure decreases, When the
landing gear has been extended, fluid is rerurned to
the accumulator by the engine pump. The accumulator
also serves as a shock absorber to dampen surges in
the hydraulic system.

3-40. REMOVAL OF HYDRAULIC SYSTEM

PRESSURE ACCUMULATOR.

a. .Relieve the hydraulic system pressure by oper-
ating the wing flaps.

b. Relieve the air pressure in the pressure accumu-
lator by backing off the air valve body sufficiently to
allow the air pressure to escape slowly. DO NOT de-
press the valve core to release the air pressure.

¢. Disconnect and cap the pipe attached to the
accumulator.

d. Remove the three nuts attaching the accumulator
to the supporting bracket and remove the accumulator.,
3-41. DISASSEMBLY OF HYDRAULIC SYSTEM

PRESSURE ACCUMULATOR.

v

Before starcing the disassembly, be certain
that all aic pressure has been released from
the accumularor.

T.0.1C-47-2

a. Remove the bolts and the studs securing the
accumulator housing.

b. Remove the upper half of the housing and. re-
move the diaphragm.

¢. Remove the diaphragm stop plate and the bolk,

3-42. MAINTENANCE, REPAIR, OR REPLACE-
MENT OF HYDRAULIC PRESSURE ACCUMULA-
TOR. Replace the accumulator jf damaged or not
funcrioning properly.

3-43. ASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE ACCUMULATOR.

a. Remove oil, grease, and dirt from all parts of
the accumulator. :

b. Tighten the nut on the diaphragm bolt to 12 to
15 inch-pounds. '

. €. Lubricate the rim groove with hydraulic fluid,
Specification MIL-O-5606. Install the diaphragm and
make certain that the rim of the diaphragm is seated
properly in the groove in the accumulator,

d. Install :he three stud mounting bolts first with

the 1%-inch studs positioned ac 90-degree intervals on

the upper side of the accumulator. Install the remain-
ing bolts, washers, and nuts. Obrain an accurace mi-

crometer reading of each bolt with the nuts loose. .

Tighten the nuts evenly around the accumulator until
the bolts have elongated 0.0065 (=0.001) inch.

Note

A torque wrench can be used to tighten the
nuts if the wrench has been previously cali-
brated, by elongating several bolts.

3-44 TEST PROCEDURE FOR HYDRAULIC SYS-
TEM PRESSURE ACCUMULATOR. The test pro-
cedure for the hydraulic system pressure accumulator
is performed as outlined in rable 3-5,

v

TABLE 3-5 .
TEST-HYDRAULIC SYSTEM PRESSURE ACCUMULA TOR
Test Test Ports Test Maximum.
Sequence Port Plugged Pressure . Leakage Remarks
1 ] B See remarks - 1500 psi oil pressure. " None Back off air val;é at A slighely to
: . . : allow trapped air to escape.
2 A None 50 (==30) psi air pressure. Diaphragm stop plate assembly
! must not seat off cencer more than
0.25 inch. The vacuum ac B must
be relieved afeer relicving
! , pressure at A.
] i
— B S et _
3 A None I 430 psi air pressure. None Make this test with accumulacor
g submerged in water.
e Bl e VA W e
+ B None 450 psi initial air pressure ac A, None Make this tese with accumulator
: Apply 1500 psi oil pressure at B. submerzed in water.

3-24
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Key to Figure 3-13
tem Nomenclature
1. Bushing
2. Gasket
3. End
4 Gasket
5. Lockwire
6. Shim
7. Seat .
8. %46-Inch Dizmeter Bright Steel Ball
9. Piston
10. Spring
11. Housing -
12, . Shim
13. Nut
14, Spacer
15. Packing
16. Spacer
17. Spring
18. Orifice Saubber

3-45. INSTALLATION OF HYDRAULIC .
SYSTEM PRESSURE ACCUMULATOR.

a, Position the accumulator and secure it to the
supporting brackets with three nurs. :

b. Connect the pipe to the accumulator.

3-46. HYDRAULIC SYSTEM PRESSURE
REGULATOR (C-47 AND EARLY
C-47B AIRPLANES).

(See figure 3-13.) v

3-47. The hydraulic pressure regulator, located on the
outboard side of the hydraulic control panel, main-
tains the system operating pressure berween 600 and
875 psi. The regulator consists of a cylindrical hous-
ing enclosing a spring-loaded piston and ball check.
When no pressure exists in the hydraulic system, the
piston is held down by the spring, and the ball check
is seated. Fluid from the engine-driven pump flows
through the bypass pipe and check valve to the bot-
tom of the regulator and into the system, increasing
the system pressure. The increasing system pressure
acts on the inside of the pressure regulator piston
which is held down by the spring. When the system
pressure increases to 875 psi, fluid pressure on the
inside of the regulator piscon overcomes the force ex-
erted by the spring and the piston moves up, unseating
the valve. When the ball check is unseated, the fluid
flows into the piston chamber and out the side port
of the regulator to the reservoir. Since there is no
resistance to flow when the ball check is unseated, the 32,203

load on the engine pump is relieved. The check valve Figure 3-13. Hydravlic System Pressure
at the bortom of the regulator prevents any reverse Regulator Assembly (Early Airplanes)

TRTRY f
g

A

A EVAL SO

Joy
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X ik
33,254

Figure 3-14. Removal of H);draulic Pressure”
Regulator (Early Airplones)

flow from the accumulator and the maximum system
operating pressure of 875 psi is maintained. When
fluid pressure is utilized to operate any of the hydrau-
lic units, the system pressure decreases. When the
system pressure decreases to G600 psi, the spring force
overcomes the fluid pressure exerted on the inside of
the piston. The piston moves down and the ball check
is reseated, closing the passage to the piston chamber
and the return pipe to the reservoir. The fiuid then
flows through the bypass pipe and check valve, increas-
ing the system pressure to 875 psi, completing the
pressure regulating cycle.

kg
3-48. REMOVAL OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (C-47 AND
EARLY C-47B AIRPLANES).

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps. |
b. Mark all pipes and fittings as removed, to facili-

tate reinstallation.

¢. Remove the handle from the hydraulic hand
pump-to-pressure accumulator shuroff valve.

d. Disconnect and cap all pipes at the connections
indicated in figure 3-14. '

e. Remove the rwo nuts attaching the regulator to
the hydraulic control panel and remove the regulator.

3-49. DISASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (C.47 AND
EARLY C-478 AIRPLANES).

(See figure 3-13.)

a. Remove the valves and fiwings from the regula-
tor (sce figure 3-15).

3-26
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b. Cut and remove the safetywire from the top end
of the regulator.

WARNING

NGras ase

Because of the high spring tension on the
end, hold the pressure regulator in an arbor
press while unscrewing the end. Serious in-
jury to persoonel will result if this precau-
tion is not observed.

c. Bolt the pressure regulatof to an arbor press as
shown in figure 3-16. Install a cap in the fitting in the
top of the regulator before using the press.

d. Remove the top end of the regulator as shown in
figure 3-16. Several spacing shims are installed on the

Key to Figure 3-15

Item Nomenclature

1. Hand Pump to Pressure Accumulator
Shutoff Valve (handle removed)

Hydraulic Pressure Regulator

Tee

Check Valve

Cross

Hydraulic System Pressure Relief Valve

Pressure Pipe

Tee

Cross

YN AW AW N

TN

— . A3.295
Figure 3-15. Hydravulic Pressure Regulator and
Fittings (C-47 and Early C-47B Airplanes)
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top or bottom of the large spring in the regulator.
Count the number of shims for the adjustment of the
regulator during reassembly.

e. Remove the spacing shims, large spring, and the
piston,

f. Remove the packing nuc.

g Remove the ring, packing, backup ring, and
small spring sith service tool, Douglas No. K21201
(see figure 3-17).

h. Unscrew the bushing from the top of the regu-
lator and remove the ball check. The seat for the ball
is attached to the top end of the regulator.

3-50. MAINTENANCE, REPAIR, OR REPLACE.
MENT OF HYDRAULIC SYSTEM PRESSURE REG-
ULATOR (C-47 AND EARLY C-47B AIRPLANES).
Replace the pressure regulator if damaged or not func-
tioning properly.
L

3

33,296
Figure 3-16. Removal of Regulator End
(Early C-47 Airplanes)

Key to Figure 3-16

liem Nomenclature
1. Fitting (screw inco regulator end)
2. Pressure Regulator
3. Arbor Press Handle (apply slight pressure

while unscrewing end)

Section 111
Puragrqphs 3-50 to 3-52

NI T e e e

- AL D i,

33.297
Figure 3-17. Use of Pressure Regulator Packing

Nut Wrench Service Tool No.,
(Early Airplanes)

K212071 —~

3-51. ADJUSTMENT OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (C-47 AND EARLY C-47B
AIRPLANES). If the regulator does not maintain 600
0 875 psi, the removal or addition of one’0.010 jach
spacing shim will reduce or increase the release pres-
sure approximately 15 psi.

3-52. ASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (C-47 AND
EARLY C-47B AIRPLANES).

a. Clean all parts before assembling the regularor.

b. Install the orifice snubber and stake to the regu-
lator as shown in figure 3-13. The orifice snubber will
extend ac leasc one and one-half threads to allow for
staking.

¢. Inscall che small spring and the backup ring.
d. Install the packing rings with a blunt too).

e. Inscall the spacer.
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PORT A

PORT C
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Key to Figure 3-18
Iter Nomenclature Itern Nomenclature
1. P]ug' 23. Bypass Piston
2. Packing 24. Packing A
3. Spring 25. 7 Adapter
4. Bypass Poppet 26. Packing
5. Packing 27. Retainer
6. Body 28. Spring
7. P:lczt Popper 29. Washer
g. SGpn}:zg 30. "Rod
. asker .
10. Guide 31 Packing
1. Plug 32. Pmo-n
12. Gasket 33. Packing
X 34, Adapcer
13. Gasket :
14, Plug 35. Packmf,: Washer . -
15. Syscem Check Poppet 36. Snap.ng
16. Spring Check Valve 37. Packing
17. Packing gg gla.te R
18. Plug X rive Pin
19. Plug 40. Packing
20, Packing 41, Cap
21. Bleeder Poppet 42. Nue
22. Spring 43. Cap Screws

f. Install the packing nut and stake in place.
Note

Adjust the packing nut and packing so that
no more than 6 pounds is required to move
the piston up, and no more than 10 pounds
is required to move the piston down, when
the large spring is removed. The packing
must not allow fluid leakage under these con.
ditions.

g- Install the piscon, large spring, and the same
spacing shims that were removed from the regulator.

h. Install the ball check, gasket, and the bushings
- in the top end. '

1. Install the top end with an arbor press to force
the large spring down. Tighten sufficiently so that the
end will not leak. Safety the bushing and the top end
with lockwire. :

3-53. TEST PROCEDURE FOR HYDRAULIC SYS-
TEM PRESSURE REGULATOR (C-47 AND EARLY
C-47B AIRPLANES). The test procedure for the hy-
draulic system pressure regulator is performed as out-
lined in rable 3-6.

3-54. INSTALLATION OF HYDRAULIC
SYSTEM PRESSURE REGULATOR
(C-47 AND EARLY C-47B AIRPLANES).

a. Connect all pipes and fittings as shown in fig-
ure 3-15.

b. Position the regulator and fasten it to the control
panel with two nuts and bolts.

3-55. HYDRAULIC SYSTEM PRESSURE
REGULATOR (LATE C-478 AND C-117
AIRPLANES).

(See figure 3-18.)

3-56. The hydraulic pressure regulator installed on
late C-47B and C-117 airplanes is located on the our-
board side of the hydraulic control panel, but in =z
slightly different position (see figure 3-19). The func-
tion of the pressure regulator installed on later model
airplanes is similar to those provided on earlier zir-
planes and js described in paragraph 3-46G.

TABLE 3-5
TEST-HYDRAULIC SYSTEM
PRESSURE REGULATOR (C-47 AND EARLY C-478)

Test
Test Pors Pressure Maxirzum
Port Plugged (Psi) " Leukege
- A None 850 1 drop in 1 hour
1300 past ball sea:.
B A, C, 125 None — external.
D, and E
D CandE 1300 1 drop in 1 hour
past packing.
D PlugE.Con- Valve must unseac ——

nect Aand C  ar 850 co 900 and
reseat at GO0

minimum.
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" Figure 3-19. Removal of Hydreaulic Pressure
Regulotor (Late C-475 and C-J17 Airplanes)

3-57. REMOVAL OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (LATE
C-47B AND .C-117 AIRPLANES).

a. Relieve the hydraulic System pressure by oper-
ating the wing flaps.

b. Mark all pipes and fittings as removed to facilj-
tate reinscallation, :

c. Remove the handle from che hydraulic hand
pump-to-pressure accurnulator shutoff valve.

d. Disconnect and cap all pipes at the connecrions
as shown in figure 3-19. '

’ .
e. Remove the two nuts and bolts attaching the
pressure regulator mount plate to the hydraulic con-
trol panel, and remove the regulator,

3-58. DISASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (LATE
JC-47B AND C-117 AIRPLANES).

a. Cut the lockwire and remove the plug located
“adjacent to the pressure inlet port A,

b. Cut the lockwire and remove the plug Tocated
directly opposite the piug removed in step a, and
remove the popper and spring. Push the bypass piston
and the scal from the unit with a piece of ¥-inch wood
dowel,

¢ Remove the plug located opposite pressure inlet
A and remove the spring and syscem check poppet.

d. Cur and remove the lockwire. Remove the plug
located beacach port C and remove the spring and the

pilor popper.
3-39
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€. Cut and remove the lockwire from the cap. Re-
move three screws and the nut-holdiag the cap, and
remove the plate, driver pin, and che seal.

f. Pull out the piston, unscrew the piston rod from

the piston and remove the seal. Remove the packing, _
washer, and adapter from the piston by removing the /.

snap ring.

8 Remove the guide plug, spring, .retainer, pack-
ing, and adapter.

Note

Do not remove any other plugs unless there
is evidence of leakage.

3-59. MAINTENANCE, REPAIR, OR REPLACE-
MENT OF HYDRAULIC SYSTEM PRESSURE REG-
ULATOR (LATE C-47B AND C-117 AIRPLANES).
Replace the pressure regulator if damaged or nor
functioning properly. »

3-60. ADJUSTMENT OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (LATE C-47B AND C-117
AIRPLANES). If the regulator does not maintaig
proper maximum system operating pressure of 875
(=25) psi (cutour pressure), adjust the pressure by
turning the driver pin in the cap counterclockwise to
increase the curout pressure, or clockwise to decrease

- it. Tighten the lock nur 1o assure no further movement i
of the driver pin. The cur-in pressure cannot be sepa- \.

rately adjusted, and if below 600 psi, when cutout
pressure is 875 (£25) psi, replace the unit,

Do not attempt to adjust the driver pin when
the system pressure is.above 500 psi, as this
will damage the pilot popper. - .

3°61. ASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE REGULATOR (LATE C-47B
AND C-117 AIRPLANES).

a. Clean all pares thoroughly before;assembling
the regulator. ’

b. Inscall the adapter, packing, and retainer in the
bore of the pilot valve, and replace the spring and
washer. ‘

¢. Position the packing, adapter, and washer on the
piscon and secure wich the snap ring. Place packing |
over the piston rod and thread the rod iato the piscon,
Position the piston into che unit, making certain thac
the end of the piston rod js located inside the packing
and adapter,

d. Place the packing over the driver pin and posi-
tion it in the cap. Install the plate and packing in the
cap and replace on che unir. Inscal] the Jock nuc on che
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Paracrachs 362 to 3-63

PRESSURE REGULATOR-

FRESSURE GAGE

PORT D
gL PORT B

HYDRAULIC PUMP~/ZZ33\ 1 Ve
— DRAIN LINE
G : |
PORT C
f \_ — . I
PRESSURE SUPPLY LINE—) @ | SYSTEM PRESSURE LINES ACCUMULATOR

BY-PASS RETURN LINE
& J

\_
ADJUSTABLE RESTRICTOR VALVE

SUPPLY LINE

L
l RETURN LINE

HH FLUID SUPPLY RESERVOIR

Figure 3-20. Schematic Hookup for Testing Regulator out of Airplanes ) 33305 ﬁ'

TABLE 3.7 Wi

TEST - HYDRAULIC SYSTEM PRESSURE REGUL A-
TOR(LATE C-47B AND C-117)

. driver pin, secure the cap with three screws, and safety.
them with lockwire. '

e. Replace the packing in the groove on the bypass
poppet and install the poppet in the hole adjacent to
pressure port A. Insert the spring, seal, gasket, and

. . Test
plug, and safety them with ]ock"\wre. Test Ports Pressure Maximum
f. Opposite the plug assembled in step e, install Dort Plugged (Psi) Leakage
packing in the groove in the bypass poppet and install A C 1300 1 drop per
the bypass poppet in the hole adjacent to pressure port : : minute at
- T
A. Insert the spring, seal, plug, and gasket, and safetry Port B. None
: s — external.
them with Jockwire. :
B Aand C 125 None.
CAUTION '
c D 1300 1dropinl
hour out any
These plugs are not interchangeable and care port. None
— external.

must be taken that the proper plug is installed

in the correct location. Using test Valve must
g. Directly opposite the pressure inlet port A, hookup shown unseat at
install the system check.popper: srpring, packing, plug, ’_-‘;Tzﬁos_mre 2;3 t[césgc(:?
and safety with lockwire. Position the spring inside at GOO

the bleeder poppet and insert the bleeder poppet in the
bypass piston. lasert the seal and plug.

minimum.

3-63. INSTALLATION OF HYDRAULIC SYSTEM

3-62, TEST PROCEDURE FOR HYDRAULIC SYS-
‘TEM PRESSURE REGULATOR (LATE C-47B AND
C-117 AIRPLANES). The test procedure for the
hydraulic system pressure regulator is performed as
outlined io table 3-7.

PRESSURE REGULATOR (LATE C-47B
AND C-117 AIRPLANES).

a. Position the regulator assembly, and attach it
to the mount plate on the hydraulic control panel with
two nuts and boles.

3-31
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Paragrophs 3-64 1o 3-67

COLOR CODE:. . .
SUPPLY FLUID
©  RETURN RUID. .

NORMAL FLUID QUANTITY OF 10 QUARTS

RQUGILAS DRAWING 4118403

33,303
Figure 3-21. Hydraulic System Fluid Reservoir
Assembly )

Key to Figure 3-21

Item Nomenclature

1. Pipe

2. Tee

3. Baffle Plates

4. Plug, Gasker, Lockwire F
5. Filler Neck

6. : Sight Gage Asu‘mbl‘y

7 Filtes Assembly

8 Flange

9. ' Gasket
10 Pipe
11, Cover
12, Stud and Nut
13. Reducer, Tee, Plug and Lockwire

3-32
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b. Connect all pipes and fictings (see figure 3-19).

c. Install the handle to the hydraulic hand pump-
to-pressure accumulator shutoff valve.

(See figure 3-21.)

3-64. HYDRAULIC SYSTEM FLUID RESERVOIR. <’

3-65. The hydraulic system fluid reservoir contains a
strainer assembly to filter the fluid, 2nd 2 bafle to
separate the strained fluid from the returned fluid of
the hydraulic system. The reservojr is installed to the
right of the hydraulic control panel and is equipped
with a filler neck for servicing the reservoir from the
walkway area.. A sight gage is installed on tise uppar
portion of the hydraulic control Panel 1o indicace the
fluid level in the reservoir. The outlet to the engine-
driven hydraulic pumps is located above the bottom

" level of the reservoir so thar an emergency supply of

fluid, available only to the hydraulic pump, always
remains in the bottom of the reservoir and cannor be
drawn out by the engine pumps. The ouclet for the
hydraulic hand pump is located at the bottom: of the
reservoir sump, The capacity of the hydraulic reservoir
is 10 quarts of oil when filled ro the top arrow of tha
sight gage. Seven quarts of oil are available for supply-
ing the engine-driven pumps and the remaining 3
quarts in the reservoir sump are available only to the
hydraulic hand pump. Sufficient space is provided at

of the oil. Agitation and foaming of the hydraulic
fluid is prevented by baffle plates located in the top
area of the reservoir. A vent Pipe is connected to the
top of the reservoir. Fill the reservoir wich hydraulic
fluid, Specification MIL-O-5606.

3-66. REMOVAL OF HYDRAULIC SYSTEM
FLUID RESERVOIR.

a. Relieve the hydraulic ‘system pressure by operat-
ing the wing flaps.

b. Remove the plug from the tee located ar the
bottom of-the reservoir, and drain the hydraulic fluid
into a clean container.

¢. Disconnect and cap all pipes leading.to the
reservoir. :

d. Remove the strap assembly securing the reservoir
and remove the reservoir.

3-67. DISASSEMBLY OF HYDRAULIC SYSTEM "\

FLUID RESERVOIR.

a. Remove the eight studs attaching the bottom
cover and strainer flange to the bottom flange of the
reservoir.

b. Remove the reservoir cover, gaskets, and rthe
strainer assembly,

.
the top of the reservoir to allow for thermal expansion |
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3-68. MAINTENANCE, REPAIR, OR
REPLACEMENT OF HYDRAULIC
SYSTEM FLUID RESERVOIR.
a. Clean the strainer sith a brush and clean solvent.

b. Flush the reservoir with solvent and allow to
dry thoroughly.

¢. Weld small holes or cracks in the hydraulic
reservoir, '

d. Solder small holes or tears in the strainer as-
sembly,

e. Replace damaged or leaking fluid level sight
gage.

f. Replace hydraulic reservoir if damaged beyond
repair.

3-69. ASSEMBLY OF HYDRAULIC SYSTEM FLUID

RESERVOIR. Install the reservoir cover, gaskets, and
strainer assembly, and then attach the bottom cover
and strainer flange to the bottom flange of the reser-
voir with the eight studs.

3-70. TEST PROCEDURE FOR HYDRAULIC SYS-

TEM FLUID RESERVOIR. Apply 15 psi internal

pressure with all outlets plugged. No leakage is per-

missible. ’ '

3-71. INSTALLATION OF HYDRAULIC SYSTEM
FLUID RESERVOIR.

a. Position the reservoir and secure the supporting
strap assembly.

b. Connecr the pipes leading to the reservoir.

c. Install the plug in the tee located at the bottom
of the reservoir.

d. Fill the system with hydraulic fluid, Specifica-
tion MIL-O-5606.

3-72, HYDRAULIC SYSTEM PRESSURE RELIEF
VALVE.
(See figure 3-22.)

3-73. The system pressure relief valve protects the
hydraulic system from excessive. fluid pressure when
the hydraulic pressure regulator fails to operate, ‘The
valve, located adjacent to the pressure regulator in
the hydraulic control panel assembly, consists of an
aluminum-alloy housing enclosing a spring-loaded
stem and ball assembly with the ball seating on a steel
bushing. If the hydraulic pressure regulator fails to
operate properly, and if the system pressure increases
to 1000 (==50) psi, the system pressure relief valve
opens, routing the excess fluid chrough the relief valve
and the return pipe to the hydraulic fluid reservoir,
The valve ball is reseated by the spring when the pres-
sure decreases to 950 (£50) psi. The valve contains two
ports; one connected to the rerurn pipe of the hydraulic
reservoir, and the other to the pressure regulator.

3-74. REMOVAL OF HYDRAULIC SYSTEM
PRESSURE RELIEF VALVE.

Secﬁon In

&:rugraphs 3.68 to 3-78
a. Relieve the hydraulic system pressure by operat-
ing the wing flaps.

b. Remove the handle from the hand pump-to-
pressure accumulator shutoff valve,

¢. Disconnect and cap all connections.

d. Remove the bolts and nuts attaching the pressure
regulator to the control pane! and remove the pres-

sure regulator, fittings, and the system pressure relief
valve,

3-75. DISASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE RELIEF VALVE.

a. Remove the valve from the pressure regulator.

b. Remove the tee and cross from the bottom port of
the valve.

¢. Remove the cap and lock nut from the valve,

d. Remove the guide, spring, and stem assembly

from the valve housing. Remove the seat assembly.

3-76. ADJUSTMENT OF HYDRAULIC SYSTEM
PRESSURE RELIEF VALVE. Adjust the spring release
pressure so that the valve opens when the system
pressure increases to 1000 (==50) psi, and closes when
the pressure decreases to 950 (=50) psi. Loosen the
lock nut and increase or decrease the spring tension
by tightening or loosening the stem guide. Tighten
the lock nut after the valve has been adjusted.

3-77. ASSEMBLY OF HYDRAULIC SYSTEM
PRESSURE RELIEF VALVE.

a. Position the seat assembly and install the stem
assembly, spring, and guide.
b. Install the lock nut and cap to the valve.

c. Install the cross and tee to the bottom port of
the valve, and then attach the assembly to the pressure
regulator. ‘

'3-78. TEST PROCEDURE FOR HYDRAULIC SYS-
' TEM PRESSURE RELIEF VALVE. The test procedre °

for the hydraulic system pressure relief valve is per-
formed as outliaed in table 3-8,

: TABLE 3-8
- TEST - HYDRAULIC SYSTEM PRESSURE RELIEF
YALVE

Tese
Test Pressure Maximum
Por? Psi - Leakage
A 225 10 drops in 1 hour
at B. No other
leakage.
B Opening pressure ———
1000 (+50)
B Reseating Pressure 1 drop in 5 Mioutes
950 (£50)
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f.-;".* o rﬂww !

Figure 3-22., Hydraulic System Pressure Relief Valve Assembly

10.

- Key to Figure 3-22

Nomenclature

" Cap
Gasket

Lock Nut
Washer

Guide

Sprirg

Stem Assembly
Bushing
Housing

Body

3-34
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3-79. INSTALLATION OF HYDRAULIC
SYSTEM PRESSURE. RELIEF VALVE.

a. Position the regplato: on the control panel and
securce it with nuts and bolts.

b. Remove the caps and connect all fiteings.

¢. Iastall che haadle to the hand pump- to-pressure/'
accumulator shutoff valve. \,

3-80. HYDRAULIC HAND PUMP.
(See figures 3-23 and 3-24.)

3-81. The hydraulic hand pump, located at the bot-
tom of the hydraulic control panel is a double- -acting,
piston-type pump which supplies fluid pressure with
cach stroke of the pump handle. The pump mech'm:sm
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Figure 3-23. Hydraulic Hand Pump Assembly (C-47 and Early C-478 Airplanes)

e

Key to Figure 3-23

s
ltemn Nomenclature Itern Nomenclature

1. Handle Assembly 14, Check Valvé

2. Shaft Assembly . 15. Packing Cup .
3. Bole 16. Spring

4. B.Oh 17. Ring Packing

5. I.x-nk » 18. Washer

6. Ring i

7. Packing Nuz 19. L:ner

8. Packing Cup 20. Washer

o. Housing 21. Valve Assembly
10. Spring ‘ . 22. Collar
11. Spacer : ‘ 23. Check Valve
12. Ring 24, Washer

13. Hex Nipple 25, End

REWORK TOLERANCES

a. Diametric clearance between spacer and piston should not exceed 0.010 inch. Rework to 0.0005- to 0.0925-juch clear-
ance by replacing spacer or chrome plating piston.

b. Manufacturing dimension of piston is 1.4985 to 1.4995.inch OD. Do not grind piston more thar 0.020 inch undersize.
Pistons may be hard chrome plated to a thickness of 0.010 inch on a radius.

¢. Ddlanufacturing dimension of linec is 2.264-inch 1D. Because of strength requirements, the inside diameter ofwhe liner
should not be honed larger than 2.272 inch. “F 3

d. Diametric clearance between spacer and liner should not exceed 0.010 inch. Rework to 0.001. 1o 0.004-inch Eiéarnnc«;
by replacing spacer. : hE
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Figure 3-24. Hydroulic Hond Pump Assembly (Late C-478, C-47D, und C-117 Airplanes)

Key to Figure 3-24
Itens Nomenclature .

1 Housing

2, Rod Assembly

3. Snap Ring

4 Ring

5. Gland

6. Ring

7. Head

8. Pin

9. Retainer Ring

10. Ball Rerainer

1. Spring
12. . Precision Ground Stainless Steel Balk
13. . Ring

consists of a piston and check valve assembly operating
in the pump housing. Check valves, located in che
supply and pressure ports of the pump, maintain
proper direction of flow in the pump. On the upward
stroke of the hand pump handle, the piston assembly
moves forward, forcing the fluid in the forward cham-
ber into the pressure port and drawing fluid into the
afc chamber of the pump. On the downward stroke
of the pump handle, the piscon moves aft unseating
the ball check in the piston and forcing pace of the
fluid in the afc chamber of the pump into the pressure

3-36

port. The hydraulic hand pump functions in two ways;
it supplies hydraulic fluid pressure during flight when
the engine pumps fail; and it also supplies hydraulic
fluid pressure for operation of hydraulic units when
the airplane is on the ground and it is not convenient
to operate the engines. If it is necessary tp increase
pressure in the hydraulic pressure accumulator by
operating the hand pump, open the hand pump-to-
pressure "accumulator shutoff valve located on the
hydraulic panel (see figure 3-6). The shutoff valve .
MUST be closed during flight so that the hydraulic
units are directly actuated by operation of the hand
pump. Hydraulic fluid is supplied- ro the hand pump
from the bottom section of the hydraulic fluid reser-

voir. The reservoir is so designed that the engine pump

cannot remove the emergency supply of fluid reserved
for the hand pump. S :

3-82. REMOVAL OF HYDRAULIC HAND PUMP. .

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps,

b.. Disconnect the suction and pressure pipes from
the external check valves.

c. Remove the boles attaching the hand punip to
the control panel and remove the pumnp.
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d. Plug the suction and the retuen pipes.

3-83. DISASSEMBLY OF HYDRAULIC HAND
PUMP (C-47A AND EARLY C-47B
AIRPLANES).

(See figure 3-23.)

2. Remove the handle assembly by removing the
attaching bolts.

b. Cut the lockwire and remove the collar end,
using Douglas tool K26409.

c. Pull the piston assembly from the cylinder.

d. Disassemble the check valve by removing the
plug, spring, and ball from the seat.

e. Cut the lockwire and remove the piston shaft
packing nut, using Douglas tool K26410 (see figure
3-25).

f. Remove the packing ring, the packing cup,
and the spring.

g- Remove the check valves from the supply and
pressure ports of the pump.

3-84. ASSEMBLY OF HYDRAULIC HAND PUMP
(C-47A AND EARLY C-47B AIKPLANES).

a. Install the check valves to the supply and pres-
sure ports of the pump. o

b. Install the spring, the packing cup, and the
packing ring.

c. Install the piston shaft packing nut with Doug-
las tool K26410, and safety it with lockwire.

d. Assemble the valve by installing the ball, spring,
and plug.

e. Place the piston assembly in the cylinder.

f. Install and tighten the collar end with Douglas
tool K26409 and safety it with lockwire.

g. Install the handle assembly to the pump with
attaching bolts,

Section 1]

. Poragraphs 3-83 to 3.88
3-85. TEST PROCEDURE FOR HYDRAULIC
HAND PUMP (C-47A AND EARLY C-47B AlR.
PLANES). The test procedure for the hydraulic hand
pump is pecformed as outlined in Table 3-13.

3-86. INSTALLATION OF HYDRAULIC HAND
PUMP (C-47A AND EARLY C-47B AIRPLANES).
Bolt the hand pump to the hydraulic panel and con-
nect the pipes to the external check valves.

3-87. DISASSEMBLY OF HYDRAULIC HAND
PUMP (LATE C-47B, C-47D, AND C-117
AIRPLANES).

a. Remove the handle assembly of the pump by re-
moving the attaching bolts,

b. Remove the snap ring.

¢. Pull the piston assembly and the packing gland

from the cylinder. -

d. Remove the packiag gland from the piston as-
sembly. ‘

e. Remove the retaining ring and the retaining
pin from the piston assembly.

f. Remove the piston head and disassemble Athe
ball check. :

8- Remove the check valves from the supply and
pressure ports of the hand pump.

3-88. ASSEMBLY OF HYDRAULIC HAND PUMP
(LATE C-47B, C-47D, AND C-117
AIRPLANES).

a. Clean all parts before assembling.

b. Replace the check valves to the supply and
pressure ports of the pump.

¢. Assemble the ball check and replace the piston
head.

TABLE .3-9
TEST - HYDRAULIC HAND PUMP (C-47A AND EARLY C-47B)
Maximum
Allowance
Handle Externul Hundle
Port A Port B Position Load Flow Leakcege Creep
Connect to Connect to Operate 190 Ibs
800 psi re- reservoir. slowly. maximum.
lief valve.
Connect to Connect to Operate 198 cubic
800 psi re- reservoir. 120 cycles inches a
lief valve. each min- minute,
ute. -
Plugged. Connect to Piston 240 lbs. No leakage in YViinchinl5
reservoir. extended. 15 minutes. minutes.
Plugged. Connect to Piston 195 Ibs. No leakage in 14 inchin 15
reservoir. retracted. 15 mioutes. minutes.
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Figure 3-25. Use of Hydraulic Hand Pump
) Packing Nut Spanner Wrench
(Service Tool No. K26410)
d. Position the retaining pin and the retaining ring
in the piston assembly. :
e. Install the packing gland on the piston assembly.
f. Install the packing gland and the piston as-
sembly in the cylinder.
. & Replace the snap ring.
| h. Secure the handle assembly of the pump with
" the attaching bolts.
3-89. TEST PROCEDURE FOR HYDRAULIC
HAND PUMP (LATE C-47B, C-47D, AND C-117 AIR-.
PLANES). The- test procedure for the hydraulic hand
pump is performed as outlined in. table 3-10.

TABLE 3-10
TEST - HYDRAULIC HAND PUMP
(LATE C-47B, C-47D, AND C-117)

Ex- Leakage
: ternal at
Port Port Piston Leak- Stand.-
A B Position age pipe Flouw
1500 | Full Retracted | 1drop | 10 dcops
psi stand- in 48 per hour
pipe hours
Flow-] 80 _Extended | 1 drop 2 gal-
ing (- 20) in 48 loas a
psi hours minute
Note: These tests are to be made on the pump assembly

before installing the exterior check valves.

3-90. INSTALLATION OF HYDRAULIC HAND
PUMP (LATE C-47B, C-47D, AND C-117 AIR-
PLANES). Bolt the pump to the: hydraulic control
panel and conncct the pipes to the external check
vilves,
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3-91. HAND PUMP-TO-PRESSURE
- ACCUMULATOR SHUTOFF VALVE.
(See figure 3-26.)

3-92. The hand pump-to-pressure accumulator shut-
off valve is located at the bottom of the pressure regu-
lator with the handle located near the center of the
hydraulic panel. This valve provides a bypass around
the check valve in the pressure manifold if it is neces-
sary to increase the hydraulic pressure in the pressure
accumulator by operating the hand pump when the
airplane is on the ground and the engines are not
operating. The valvz consists of a valve plug, housing,
and valve handle. A small hole is drilled through the
valve plug or the valve seat to provide for relief of
excess fluid pressure existing in the pressure manifold.

Note

Open the valve only when the aicplane is on
the ground. Safetywire the valve in the OFF
position at all times during flight to permit
bhand pump operation for delivering fluid
directly to the actuating cylinders. '

3-93. REMOVAL OF HAND PUMP-TO-
PRESSURE ACCUMULATOR
SHUTOFF VALVE. ' )
a. Relieve the system pressure by operating the wing
flaps. , ] ]
b. Disconnect and cap the hydraulic pipe from the
valve, ; ’
¢. Unscrew the valve from the bottom of the
hydraulic pressure regulator and remove the valve.

3-94. TEST PROCEDURE FOR HAND PUMP-TO-
PRESSURE ACCUMULATOR SHUTOFF VALVE.
The test procedure for the hand pump-to-pressure ac-
cumulator shutoff valve is performed as outlined in
table 3-11.

TABLE 3-11
TEST - HAND PUMP-TO-PRESSURE
ACCUMULATOR SHUTOFF YALYE

Test Max;s-
Pres- Handle mum
Test Ports Sure Pos;- Leak-
Port | Plugged Psi tion age Flow

A B -1500 Closed }1dropin

" '} toopen |48 hours
past
packing.

A None 100 Closed None 4012 |
cubic
inchesa
minure.

3-95. INSTALLATION OF HAND PUMPSTO-
PRESSURE ACCUMULATOR SHUTOFF
VALVE. .
a. Position the valve and attach it to the botrom of
the hydraulic pressure regulator.

b. Coanect thé'hydmulic pipe to the valve,

/

-

/
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Section 11}
Paragrephs 3.96 to 3.105

Figure 3-26. Hand Pump-to-Pressure Accumulator Shutoff Valve

3-96. DISCONNECT VALVES.
(See ﬁgurq 3-27.)

3-97. The disconnect valves are installed in the hy-
draulic supply and pressure pipes to the engine pumps,
and are located on the firewall, The valves are provided
for disconnecting the hydraulic pipe at the firewall
without the loss of fluid, or the introduction of air into
the pipes when the engine section is being removed
‘rom the airplane. The valve consists of a spring-loaded
teel ball seating on the valve housing, a union fitting,
and a gasket. When the hose assembly connecting the
engine pump to the disconnect valve is installed, the
ball in the valve is unseated by a pin located in the hose
assembly end and the hydraulic fluid flows through the
valve. When the hose assembly is disconnected, the ball
is scated by the spring and the, fluid flow is checked.
When the engine is being removed from the airplane,
it is not necessary to drain the hydraulic pipes at the
firewall. ’

3-98. REMOVAL OF DISCONNECT VALVE.

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps.

b. Disconnect and cap the hose from the disconnect
valve,

¢. Unscrew the lock nut holding the valve to the
plate assembly on the firewall, and remove the washers
and valve. Cap the pipe.

3-99. DISASSEMBLY OF DISCONNECT VALVE.
Cut the lockwire. Unscrew the union fitting and re-
move the gasket, spring, and steel ball,

3-100. ASSEMBLY OF DISCONNECT VALVE.

a. Clean all parts thoroughly before assembly, Use
ample approved thread lubricant on all threads.

b. Install the steel ball, spring, and gasket. Tighten
the union fitting on the valve, and safety with Jock-
wire,

33,303

3-10L. TEST PROCEDURE FOR DISCONNECT
VALVE. The test for the disconnect valve is perforined
as outlined in table 3-12.
TABLE 3-12
TEST - DISCONNECT YALVE

Test
Pres-
Test Ports sure Maximum
Por: Plugged Psi Lezkage
A None 5 10 drops in 1 hour,
A None 800 10 dropsin 1 hour

past ball. No other
leakage.

3-102. INSTALLATION OF DISCONNECT,
VALVE.

a. Install the washers, position the valve, and tight-’

en the lock nut to the plate on the firewall.

b. Connect the hose and the pipe to the valve.

3-103. CHECK VALVES.
(See figure 3.28.)

3-104. Check valves are installed in the hydraulic sys-
tem piping to maintain the flow of fluid in one direc-
tion only, thus preventing reverse flow of fluid. The
check valves consist of a housing with inlet and outlet
openings and containing a ball or poppet, valve seat,
and spring. The check valves provided differ only in
size, shape, and the end fittings installed.

3-105. REMOVAL OF CHECK VALVE.

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps.

3-39
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Figure 3-27. Typical Disconnect Valve

Key to Figure 3-27

Itern Nomerclature
1. Valve
2. Gasket
3. Body
4. Spring
5. Steel Ball

b. Disconnect and cap the pipes or fittings leading
to the check valve and remove the valve,

3-106. DISASSEMBLY OF CHECK VALVE. Unscrew
the end fitting or plug, and remove the ball or poppet
and spring. : >

3-107. ASSEMBLY OF CHECK VALVE.
2. Clean all parts thoroughly.

b. Install the spring and poppet or ball, and attach
the plug or end fitting to the valve,

3-108. TEST PROCEDURE FOR CHECK VALVE.
For the test procedure for the check valve, see fig-
ure 3-28, L . '

3-109. INéTALLATION OF CHECK VALVE. Posi-
tion the check valve and connece the pipes or fittings
to the valve,

3-110. HYDRAULIC PRESSURE GAGE.
(See figures 3-29 and 3-30.)

3-111. Two hydraulic pressure gages are mounted on
the righc side of the flight compartment. One gage in-
- dicates the fluid pressure in the hydraulic system and

3-40
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the other indicates the fluid pressure in the landing
gear DOWN pipe. Both Bourdon-tube type gages are
ideatical. The hydraulic fluid under pressure flows
through the brass fitting of the gage into the actuating
Bourdon tube. One end of the tube is soldered into the

fitting and the opposite end is closed and free to move, (

The Bourdon tube straightens as the hydraulic pres-
sure increases inside the rube and the movement of the
free end of the tube is transmitted through a linkage to
the geared mechanism which amplifies and transfers the
motion to the pointer on the calibrated dial which indi-
cates the hydraulic pressure. A hairspring takes up the
backlash in the gage mechanism, and two stops limit
the gear sector movement and rotation of the pointer
at 0 and 2000 psi.

3-112. REMOVAL OF HYDRAULIC
- PRESSURE GAGE.-

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps.

b. Disconnect and cap the pipe from the gage.

¢. Remove the screws attachirg the bracker 2nd gage
assembly. .

d. Remove the screws atcaching the gage and collars
to the bracket assembly and remove the gage.

3-113. INSTALLATION OF HYDRAULIC (

PRESSURE GAGE.

a. Position the gage and tighten the screws atrach-
ing the gage and collar to the bracket assembly,

b. Install the screws attaching the bracker 2nd gage

assembly to the airplane.

c. Connece the pipe to the gage.

3-114. ENGINE-DRIVEN ‘HYDRAULIC.PUMP.
(See figures 3-31 and 3-32.) :

3-115. Two engine-driven, double-gear, positive dis-
placement hydraulic pumps furnish fluid pressure for
the hydraulic and autopilot systems. The pumps are
mounted on the inboard side of each accessory section
and' consist of two steel gears mounted in a housing,
arranged so thar one gear, driven by the splined drive
coupling engaging the engine accessory drive, meshes
with and drives the other or idler gear. The meshing
gears are lubricated by the hydraulic fluid flowing/
through the pump, and the pumping action is accomp-\.
lished by meshing the gears, which creates a suction
and draws fluid through the inlec port of the pump
and out the supply port. The drive coupling of the
pump incorporates a safery shear section which disen-
gages the pump in the event of pump failure due tc
excessive load or jamming of the parts. A pPipe is con-
nected to one of the ports in the pump mounting

S—
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Figure 3-28. Typical Check Valve
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BOURDON TUBE

POINTER

CASE RIM &5

DIAL
SOCKET

DESCRIPTION: Bourdon tlube type fluid
pressure gages ‘are utilized to measure
the hydraulic fluid pressure in the maoin
hydraulic system and londing geor sys-
tem and the 'wo goges are identical,
One end of the Bourdon lube, which is
seomless tubing drawn to spring temper
then flottened and curved, is soldered
into the bross sockel. The other end of
the tube is closed und free to movement.
The free end of the Bourdon tube is con-
nected by o link 1o the geared mecho-
nism which moves the pointer over ihe

teobihrated dial.

HAIR SPRING

SECTGR

LINK

GEAR -
STOPS

OPERATION: The hydroulic fluid is intro-
duced into the Bourdon tube through
the sockel. As the fluid pressure inside
the tube increoses, the tube tends lo
straighten. This movement of the free
end of the tube is transmitted through
the link to the seclor and geor, which
omplify and transmi! the motion to the
pointer. The position of the pointer on
the calibroted dial indicates the fluid
pressure in the tube. The hoair-spring
takes up ploy in the gezar ond sector
mechonism. The stops limit the travel of
the sector ond pointer ot 0 and 2000,

14,7341

Figure 3-29. Operation of Hydroulic Fluid Pressure Gage
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flange to drain off any hydraulic fluid that may work
past the drive coupling seal. e
Note

The pump has locsely fitted seal-type pressure-
loaded bushings to compensate for wear and
for satisfactory operation in cold weather.

3-116. REMOVAL OF ENGINE-DRIVEN
HYDRAULIC PUMP.

a. Relieve the Eydraulic system pressure by operat-
ing the wing flaps.

b. Disconnect the flexible heses at the disconnect fic-
tings on the firewall. Disconnect the hoses attached to
the pump.

c. Remove the nuts artaching the pump to the
mounting pad and remove the pump.

3-117. DISASSEMBLY OF ENGINE-DRIVEN
HYDRAULIC PUMP,

a. Remove the gasket from the mounting flange.
b. Remove the nut, adapter, and the gasket.
¢. Remove the plugs, gaskets, and the seal rings.

d. Remove the valve retainer, spring, ball, seart, gas-
ket, and the seal ring.

€. Remove the screw, lock plate, and seal retainer.
Lift out the driveshaft and remove the seal disc, seal
rings, seal cup, spring, and gasket.

f. Remove the nuts and washers. Separate the cover
from the body and remove the gasket,

COPILOT'S CONTROL WHEEL

AP

Figure 3-30. Hydraulic Fluid Pressure
Gages Installed

Section 11}
Paorographs 3-116 1o 3.118

33,310

Figure 3-31. Engine-Driven Hydravlic
Pump Installed

Key to Figure 3-31 -

Itemn Nomenclature

1. Pump Pressure Hose Assembiy

2. Elbow

3. Bushing Reducer

4. Etbow

5. Engine-Driven Hydraulic Pump

6. Hose Elbow

7. Hose Connection for Pump Drainpipe

g- Lift our the spacers, springs, spring retainer, and
the pin. -

. . . ?
h. Remove the seal rings, bearings, pins, drive gear
driven gear, and the body bearings.

»

3-118. ASSEMBLY OF ENGINE-DRIVEN
HYDRAULIC PUMP.

a. Clean all parts with an approved solvent, and dry
thoroughly with clean air.

b. Install the seal rings on the body bearing and stide
the bearings into position.

¢. Inscre the drive gear and the driven gear into
their respective positions, and install the cover bearings
over the gear journals.

d. Install the two seal pins and seal rings.

e. Position the spacers, springs, spring retainer, and

pin, then secure the cover to the hody with washers
and nuts,
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REFERENCE — PUMP ENGINEERING SERVICE

CORP DRAWING 1P-582-K
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Figure 3-32. Engine-Driven Hydraulic Pump — Distassembled and Assembled

33,
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f. Position the seal ring on the seat, and insert the
seat into the body, then install the ball, spring, gasket,
and valve retainer,

g- Position the seal rings and the gaskets on the
plugs, and install the plugs in their correct position of
rotation.

h. Install the gasker, adapter, adapter nut, and tight-
en only to fingertightness.

1. Insezc the seal rings in the retainer in the seal cup.

j- - Install the driveshaft, seal cup, spring, seal disc,
gasket, seal retainer, and lock plate, and secure with
the screw,

3-119. INSTALLATION OF ENGINE-DRIVEN
HYDRAULIC PUMP. _

a. If a new pump is installed, drain the oil from the
pump and flush with hydraulic fluid, Specification
MIL-O-5606.

b. Wipe the engine mounting pad to remove any
dirt. Turn the pump drive coupling with the fingers to
test for freedom of operation.

c. Prior to installation, coat the drive coupling
splines with anti-seize compound, Specification JAN-
A-669. Apply a thin coat of the lubricant to all male
threads. Keep the first thread free from all lubricant.

d. Note the direction of roration of the engine
drive and be sure that the ro:ation of the pump corre-
sponds before insrallation. :

e. Place the gasket on the mounting pad and mount
the pump on the studs. Tighten the nuts evenly. If cas-
tle nuts are used, safery with steel lockwire. Self-lock-
ing nuts can be used in place of castle nuts.

Section I}
Paragraphs 3-119 to 3-123

f. Install the elbows in the pump ports. Install the
flexible hoses and connect the drainpipe. .

To prevent damage to the pump, and to keep
air from entering the system, fill the two hoses
with hydraulic fluid before attaching to the
firewall disconnect valves,

8- Check the fluid supply pipe from the hydraulic
reservoir to the pump for leaking connections. If leak-
age is found, tighten the connections moderately, but
if this does not stop leakage, replace the connector or
pipe.

3-120. HYDRAULIC FILTER.
(See figure 3-33.)

3-121. The hydraulic filter, located on the hydraulic
control panel, consists of a head assembly, an element,
an O-ring gasket, and a case. The head assembly in-
corporates two relief valves which are set to open and
bypass the element at a pressure difference of 50 psi.

3-122. REMOVAL OF HYDRAULIC FILTER. -
a. Disconnect and cap the pipes. »

b. Remove the two bolrs securing the filter to the
supports and remove the filter,

3-123. DISASSEMBLY OF HYDRAULIC FILTER.
a. Cut and remove the saferywire.

b. Unscrew and remove the case from the head as- -

Item Nomencluture
1. Bearing Seal Ring
2. Body Bearing
3. Drive Gear
4. Cover Bearing
5. Pin
6. Spacer
7. Spring
8. Spring Retainer
9. Gasket
10. Spring
11 Pin
12, Cover
13. Valve Seat
14, Seal Ring
15. Ball
" 16. Spring
YA Gasket
18. Valve Recainer
19. Seal Ring
20. Shert Plug
21, Seal Ring

sembly.
. Key to Figure 3-32 .
Item Nomenclature
22, Long Plug
23. Nut
24, Adapter
25. Gasket
26. Stud
.27. Driven Gear
28. Body
29. Pipe Plug
30. Gasket
31. Drive Shafe
32, Spring
33. Seal Cup
34, Seal Ring
35, Seal Disc
36. Retainer Seal Ring
37. Seal Retainer
38. Lock Plare
39. Screw
40. Gasket
41. Nut
42, Washer

3-45
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Figure 3-33. Hydraulic Filter

T1.0. 1C-47-2

Item Nomenclature

Cover Screw
Gaskec
Spring Guide
Spring
Piston

ENCINES

Key to Figure 3-33

Itemn Nomenclature
6. "Head Assembly
7. O-Ring Gasket
8. Filcer Element
9. O-Ring Gaskec
10. Case

¢. Remove the plug, gaskert, spring guide, spring,
and the piston,
3-124. ASSEMBLY OF HYDRAULIC FILTER.

a. Clean all parts thoroughly before assembly.

b. Install the piston, spring, spring guide, gasket,
and plug. Safety the plug with lockwire.

¢. Position the gasket and element, and secure the
case to the head assembly. Safety with lockwire.

3-125. TEST PROCEDURE FOR HYDRAULIC FIL-
TER. Check for external leaks by first applying 5 psi,
and then 1500 psi at one of the ports with the other
port plugged.

3-126. INSTALLATION OF HYDRAULIC FILTER.
a. Secure the fileec to the support with two bolts.

3-46

b. Connect the pipes.

3-127. COWL FLAP HYDRAULIC
SYSTEM.

3-128. GENERAL DESCRIPTION. (See figure 3-31.)
Hydraulically actuated cowl flaps are attached to the aft
edge of each engine antidrag ring to control the flow
of air for engine cooling. The three flaps installed in
the top segment are stationary on C:47A airplanes us-
ing the ram filtered-type air induction system. The

center flap of the top segment is fixed on all other air- -

planes. The cow! flaps for each engine are operated by
hydraulic control valves located on the right side panel
and forward of the co-pilot’s seat. Each control handle
shows positions for CLOSE, OFF, TRAIL, OFF and
OPEN. The acruating cylinder, located on the lower
inboard segment of the engine antidrag ring, is con-
nected to cach movable cowl flap unit by a series of tie
rods and actuating levers. To open the cowl flaps, the



T.0.1C-47-2

Section ]
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COLOR CODE

< Aub supeLy
¥ YO ENGINE-DRIVEN PUMPS
5 @ FLUID PRESSURE
9 FROM ENGINE-DRIVEN PUMP
€ COWL FLAPS OPEN PIPE
9 cowL FLAPS cLOSED PiE
4 AU RETURN
DIRECTION OF MECHANICAL MOT!ON
Figure 3-34. Cowl Flap Hydraulic Systemn
" Key to Figure 3-34 .
Itern Nomenclature Item Nomenclature
1. Hydraulic System Pressure Gage 9. Hand Pump Shutoff Valve
2. Cowl Flap Control Valve Assembly 10. Wing Flap Control Valve
3. Hydraulfc System Pressure Relief Valve 1. Landing Gear Control Valve
4. Hydraulic System Pressure Regulator 12 Hydraulic Hand P
5. Hydraulic System Pressure Accumulator : y ra? e Han 'ump .
6. Hydraulic System Fluid Reservoir 13. Cowl Flap Actuating Cylinders
7. Hydraulic Coatrol Panel 14. Cowl Flaps (Closed) N
8. Engine-Driven Hydraulic Pump Selector YValve 15. Cow! Flaps (Open)

control valve handle is moved to the OPEN position.
Hydraulic fluid under pressure flows through the
OPEN pipe to the proper actuating cylinder causing
the flaps to open. The returning fuid from the actuar.
ing cylinder flows through the CLOSE pipe to the
control valve and then into the return pipe to the
hydraulic reservoir. In the CLOSE position, the hy-
draulic fluid flow is reversed, and the actuating cylin-
der, rods, and levers close the cowl flaps. In the OFF
position, the fluid is trapped in the actuating cylinder,
locking the cylinder piston in place to hold the flaps
in any selected position. In the TRAIL position, both
operating ports to the actuating cylinder are connected
to the return port, allowing the piston to move in
either direction depending on the balance of the air-
loads present on the cowl] flaps.

3-129. REMOVAL AND INSTALLATION OF COMPO-
NZNTS OF COWL FLAP HYDRAULIC SYSTEM. Re-
moval and installation of the components of the cow]

flap hydraulic system are accomplished as outlined
in the following paragraphs.

3-130. COWL FLAP CONTROL VALVES.
(See figieres 5-35 through 3-37.)

3-131. The cowl flap control valve assembly consists
of two 4-way valves bolted to a bracket located on the
right forward side of the flight compartment. Two
types of valves are used, and the valve and bracket
assemblies are interchangeable. The Adel valve as-
sembly, installed on some C-47A airplanes, incorporates
spring-loaded steel poppets to close the valve ports.
The control valves, provided on all other airplanes,

3-47
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PRESSURE

PORT '
COWL FLAP ° COWL FLAP
CLOSE PORT OPEN PORT

INOT SHOWN) =

include spring-loaded steel balls. The poppets or steel
balls are moved by steel pins depressed by a cam
rotor located in the head of the valve. The cam rotor
is actuated by the control valve handle.

3-132. REMOVAL OF COWL FLAP CONTROL
VALVE.
a. Relieve the hydraulic system pressure by operat-
“ing the wing flaps.
b. Unsnap the flight compartment soundproof cover-
ing to gain access to the hydraulic piping.

Figure 3-35. Cowl Flap Control Valve Assembly

-t . ‘33,314

c¢. Disconnect and cap the hydraulic pipes from the
control valve,

d. Remove the bolts that attach the brackee to the
fuselage.

e. Remove the control valve and bracket assembly.

3-133. TEST PROCEDURE FOR COWL FLAP
CONTROL VALVE (SOME C-47A AIRPLANES). The
test procedure for the cowl flap control valve is per-
formed as outlined in table 3-13.
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Section I

Paragraphs 3-134 1o 3-135

Itein Nomencluture
1. Plug
2. Body Assembly
3, Washer
4, Screw and Lockwasher
S. Plate
c. Rotor Assembly
7. Indicator
8. *\Washer .
9. Handle Assembly
10. Cover Assembly
11. Cap Nut
12. Plunger
15. Spring
14. Fitting
15. Spring
*Use to obtain end play for borh rollers.
**Use to obcain proper height of tappet heads,

Item

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29,

Key to Figure 3-35

Nomenclature

Guide
Steel Ball
Stem
Retainer
Spring
Packing Cup
Guide
Gland

**Shim
Tappet Head
Roller Assembly .
Cap .
Housing Assembly
Screw, Lockwire

TABLE 3-13
TEST - COVWL. FLAP CONTROL VALVE (SOME C-47A)

Test
. Pres-
Test Ports Handle | sure | Maximum Leakage
Port Plugged Position | Psi | External Internal
Pres- None OFF 1175 Relief valve
sure must relieve
pressure,
Open Pressure OPEN 1200 | None 10 drops
an hour.
Close Pressure | CLOSE - 1200 | None 10 drops
. an hour.
Pres- All Any 1000 | None 10 drops
sure plugged position. . an hour.
Return | Openand | OPENto | *125 | None 10 drops
Close CLOSE an hour.
both
ways.

3-134. TEST PROCEDURE FOR COWL FLAP
CONTROL VALVE (LATE C47 AND C-117 AIR-
PLANES). The test procedure for the cowl flap con-
trol valve is performed as outlined in table 3-14,

3-135. INSTALLATION OF COWI FLAP
CONTROL VALVE. :

a. Position the valve and bracker assembly, and bolt
the bracker to the fuselage.

'b. Remove the caps and connect the hydraulic pipes.

¢. Replace the soundproof covering over the con-
‘rol valve piping.

d. Return the system pressure and check the con-
trol valve for proper operation.

yuese mary

33,315

Figure 3-36, Cowl Flap Control Valve and
Bracket Assembly (C-47A Airplanes)

TABLE 3-14
TEST - COWL FLAP CONTROL VALYE
(LATE C-47 AND C-117)

Test
Pres-
Test Poris Handle | sure | Maximum Leakage
Port Plugged | Position| Psi External Internal
Pres- None OFF 15090 None 10 drops
. sure. an hour.
Pres- Open OPEN 1000 Noue 10 drops
sure an hour,
Pres- Close CLOSE 1000 None 10 drops
sure an hour.
Return ~ Open, Any 125 None 1 drop
close, and| position an hour.
pressure

3-49
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33,316 .

Figure 3-37. Cowl Flap Control Valve
Assembly Installed

v
Key to Figure 3.37
Lters Nomenclature

1. Yalve and Bracker Assembly

2. Elbow and Gasket

3. Cowl Flap Pressure Pipe

4. LH Cowl Flap Pressure Pipe !
5. LH Cowl Flap Opea Pipe i
6. Cc.aAwl Flap Return Pipe" T
7. RH Cowl Flap Open Pipe

8. RH Cowl Flap Close Pipe

9. Cowl Flap Pressure Pipe

10. Tee

3-135 COWL FLAP ACTUATING CYLINDERS.

(See figures 3-38 and 3-39.)
3-50
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3-137. The cowl flap actuating cylinder contains a
double-acting* reciprocating piston, mounted in a
bracket located on the lower inboard segment of the
engine antidrag ring. Both ends of the piston assembly
connect to the cowl flap tie rod and lever linkage, and
movement of the piston assembly actuates the cowl
flaps. Flexible hoses lead to the Cylinder, and dust
excluders are iastalled to protect the exposed ends of
the piston from collecting dust and dirt. On early C-47
airplanes, the actuating cylinder assembly installed is
of steel and incorporates packing cups. On late C-47
airplanes the cylinders are of duralumin, incorporating
O-ring packings and a bronze wiper ring. The opera-
tion, function, and external appearance of the rwo
cylinder types used are identical and interchangeable,

3138. REMOVAL OF COWL FLAP
ACTUATING CYLINDER.
a, Open the cowl flaps.

b. Relieve the hydraulic system pressure by oper-
ating the wing flaps.

¢. Disconnect the coysl flap tie rods from each end
of the piston rods. '

d. Remove the dust excluders from each end of the

cylinder.

e. Disconnect and cap the hydraulic hose connec-
tions.

f. Remove the two elbows from the cylinder.,

g Remove the miounting bolts from the bracket
support and remove the cylinder.

3-139. TEST PROCEDURE FOR COWL FLAP
ACTUATING CYLINDERS. The test procedure for

the cowl flap actuating cylinders is performed as out-
lined in table 3-15. :

TABLE 3-15 .
TEST - COWL FLAP ACTUATING CYLINDER.

Tese
Pres- .
Test Ports sure Maximunm
Por? Plugged Psi Leakuge
A None 1200 .} drop an hour past piston.
2 drops in 12 hours past
the piston rod packing.
B None 1200 1 drop an hour past piston. |

2 drops in 12 hours past
the piston rod packing.

3-140. ADJUSTMENT OF COWL FLAP
ACTUATING CYLINDER.

2. Adjust the actuating cylinder in the support
bracket.

. .
E N
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Figure 3-38. Cowl Flap Acfuah'r;g Cylinder Assembly

33,317

Normenclature
Lock Ring
Retainer Ring
Cylinder End
Packing (3 required)
Cylinder Barrel ’
Piston Head
Retainer Ring

Itemn

Nawvahwn e

Key to Figure 3-38

Itern N omenclalure_
8. Piston Pin
9. Packing (3 required)
10. Spacer Ring
11 Wiper (2 required)
12. Adjusting Nut
13. Piston Rod Bushing

14. Piston Rod

b. Position the mounting screws for the cylinder
assembly to swing freely in the support bracket with-
out side play.

¢. Check the cylinder for end play.

d. I end play is detected, check the screw points ‘

and trunnion socket for svear.

e. Replace the screw or the cylinder, or both, if
wear is detecred,

3-141. INSTALLATION OF COWL FLAP
ACTUATING CYLINDER.

a. Position the cylinder in the mounting bracket
and secure the bolts,

b. Connect the two elbows to the cylinder.

¢. Connect the hydraulic hose connections.

d. Install the dust excluders on each end of the
cylinder.

¢. Connect and fasten the cowl flap tie rods to the
end of the piston rods. '

f. Check the cylinder for proper operation.

3142 WING FLAP HYDRAULIC SYSTEM,

3-143.  GENERAL DESCRIPTION. (Sce figires 3-40
through 3-42.) The wing flaps are of the split trailing-
edge type and are actuated by a hydraulic cylinder unit
by means of a series of rods, rollers, and turnbuckles,
The wing flaps are controlled by the wing flap control
valve which is located on the hydraulic control panel.
The position of the wing flaps is shown on the wing
flap ‘indicator located along the bottom cdge of the
main instrument panel forward of che pilot’s seat,
The wing flap relief valve is set to prevent lowering

v
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33,318
Figure 3-39. Ccwl Flap Actuating Cylinder
Installed

Key to Figure 3-3%9

Itern Nomenclziure

Flexible Hoses to Actuating Cylinder
Cowl Flap Actuating Cylinder

Cowl Flaps (open)

Actuating Cylinder Mounting Bracket
Dust Excluder

Cow! Flap Operating Rod

AW AN

A ]
of the wing flaps at an indicated airspeed greater than
112 mph.
Note

When the airplane is on the ground the con-
trol handle will be in the UP position art all
times, so that excess fluid pressure in the
wing flap hydraulic system, caused by ther-
mal expansion, is relieved through the wing
flap operating pipes connected to the hydrau-
lic pressure and return manifolds. '

7.0.1C-47-2

3-144. REMOVAL, DISASSEMBLY, ASSEMBLY, AND
INSTALLATION OF WING FLAP HYDRAULIC SYSTEM
COMPONENTS. Removal, disassembly, assembly, and
installation of the wing flap hydraulic system com-
ponents are accomplished as outlined in the following
paragraphs.

3-145. WING FLAP HYDRAULIC SYSTEM
CONTROL VALVE.
(See figure 3-43.)

3-146- The wing flap hydraulic system control valve,
located on the hydraulic panel above the hydraulic
hand pump in the flight compartment, controls the
flow of fluid to the wing flap actuating cylinders. This
valve is identical to the landing gear control valve,
with the exception of the operation time setting. The
valves are constructed so that hydraulic fluid pressure
from the system pressure manifold can be directed to

- either end of the wing flap actuating cylinder, or the

fluid flow 1o the actuating cylinder can be entirely
blocked off. - S )

3-147. REMOVAL OF WING FLAP HYDRAULIC
SYSTEM CONTROL VALVE.

a. Relieve the hydraulic system pressure by oper-
ating the wing flaps. -

Note

Before relieving the hydraulic pressufe, be
sure that the handle of the wing flap control
valve is in the NEUTRAL position.

b. Disconnect and cap the four hydraulic pipes
from the wing flap control valve, .

¢. Remove the bolts attaching the control valve to
the hydraulic control panel and remove the control
valve from the airplane.

3-148. DISASSEMBLY OF WING FLAP

HYDRAULIC SYSTEM CONTROL
VALVE.

2. Kemove the handle assembly. -

Ntewn Nomencluture

Hydraulic System Pressure Gage

Winy Flap Indicator

Wing Flap Relicf Valve Assembly

Check Valve

Hydraulic System Pressure Relief Valve
Hydraulic System Pressure Regulator
Hydraulic System Pressure Accumulacor
Hydraulic System Fluid Reservoir
Engine-Driven Hydraulic Pump Selector Valve

R e IV S NV R

Key to Figure 3-40

ltern : Nomenclature
10. Hydraulic Control Panel
11, Hand Pump Shutoff Valve
12, Wing Flap Control Valve
13. Landing Gear Control Valve
14. Hydraulic Hand Pump
Is. Orifice Check Valve
16. Wing Flaps
17. Wiag Flap Actuating Cylinder
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6 Q U? PIPE

\ . -
onurmwr — )
VALVE \ A s a - i, 3

4

ACTUATING
CYLINDER

NORMAL DOWN FLOW:

The DOWN position of the operating valve handla directs the
fluid pressure’in the down pipa. Valve piston remains in normal
position allowing down flow unless down Pipe pressure exceeds
opproximately 485 pounds per square inch. Wing flops move
down,

UP PIPE

%A

NORMA! RETURN FLOW:

The bypass pipe is an emergency maasure for almost instanta-
heous return of relief volve piston to its normal position. When
by-pass pipe flows (as in the previous diagram) the pressura

drop in the down pipe allows the spring to roise relief valve

_Piston. Normol return flow of fluid resulss.
COLOR COD::

ez PRESSURE

xs@axay PRESSURE FLOW
' wcrress RETHRN
‘3 UP PIPE ravwsn RETURN FLOW
” .

CHECK VALVEH

4
?
¢
?
:
;
2
3
i
;
/]
7

SYSTEM FLOVW BLOCKED: ' i
The DOWN position of the opzraling valve handle directs fluid
pressure into the down pipe. Wing flaps move down. Back pres-
sure in down pipe caused by strong wind resistance on wing flaps
forces down the relief valve piston blocking entire system flow.
Downward movement of wing Haps is halted.

RELIEF FLOW:

The NEUTRAL position of the operatin

g valve handle blocks flow

in wing flop system. Strong wind resistanca on wing flops causes

flaps until bock pressure is relieved.
p

fivid back pressure to flow through relief port. Wind raises wing

Note: When wing flaps are

entirely down, mechanical leverage prevents wind load from

forcing them up.

Figure 3-41. Wing Flap Hydraulic System — Normal Flow

33,320

T

~
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b. Compress and remove the snap risig. = - '

¢. Remove the shaft and O-ring. The shaft retainer
can be removed wich the shaft.

U? PIPE

Note
—— CHECK VALVE

For repairing leaks at the shaft, no further
disassembly is required and removal of the
valve from the airplane is not necessary, In-
spect the shaft groove and body bore for
damaged parts, and replace if necessary.

7y RELIEF
é;].VALVE
2222z

d. Remove the six fillister-head screws and lock-
washers from the back of the base plate,

: ) ) ACTUATING
e. Remove the base plate while holding the valve - CYLINDER

so that the shaft end points down. (This action pre-
vents dropping the internal parts which can be Jost
or damaged.)

f. Remove the large O-ring.

. Remove the porting plate. S
£ porting p BYPASS EMERGENCY FLOW:

h. Remove the four shear seals with a hooked wire. The operating valve handle in the UP position directs fluid pres-
sure into the up pipe. If pressure in the down pipe h<s not been
relieved, relief valve piston will not return to its n- rrral position, -
Since the relief valve is closed, the entire down pios eturn flow
routes through bypass pipe to reservoir. Wing flaps start up.

i. Remove the four spring washers.

3-149. MAINTENANCE OF WING FLAP
HYDRAULIC SYSTEM CONTROL ' COLOR COiDE:
VALVE. o . B2Z27a pagssyar

Beceat PRESSURE FLOW'
a. Examine the sealing surfaces of the body bores =z RETURN
. . wewnnne  RETURN FLOWY
contacting the O-rings. Surface areas must be smooth
and free of all nicks and scratches.

b. Examine the vee-groove on the shaft. Jt must
be free of nicks and scratches. Slight scratches can be

removed with a fine emery or crocus cloth.
—ORIFICE CHECK VALVE

c. Examine the porting plate carefully. The flat
surface contacting the shear seals must be smooth
and polished. Minute scratches can be removed by
l2pping, using a fine compound, against a flar metal
surface. No scratches are permissible,

d. Examiae the shear seals. The surfaces contacting
the porting plate must be flat and polished. Remove

slight scratches, using a fine compound, by carefully NORMAL RETURN FLOW:
lapping against a flat meta} surface. The bottom of the The UP position of the operating valve hondle directs the fluid
O-ring groove must be smooth and free of nicks or pressure into the up pipe. Wing flaps move up. The orifice chack -

3 g valve restricts the return flow of Hluid from the actuating cylindar
scratches. chlace shear seals when overal_! hEIght 1S adding o time lag which prevents rapid raising of wglngy flaps

decreased by wear to 0.240 inch or less. ond consequent sudden loss of lift in flight.

e. Examine the spring washers. Replace any de-
formed or broken springs.

f. Examine all O-rings. Never install 2 used O-ring.

& Check the area of base plate contacting O-ring
tor smoothness. No nicks or scratches are permissible.

Wear on the area contacting the porting plate must Figure 3-42. Wing Flap Hydraulic System— """
rot exceed 0.015 inch in depth. Bypass Flow

: 3-55
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ALIGN SCRISED MARK ON VALVE SHAFT WITH UPPER SIDE OF
SLOT IN WING FLAP VALVE HANDLE, PLACE WING FLAP VALVE
HANDLE IN NEUTRAL POSITION AND BUILD UP HYDRAULIC
PRESSURE BY CPERATING HYDRAULIC HAND PUMP UNTIL IT 1S
OIFFICULT TO OPERATE {HAND PUMP SHUTOFF IN CLOSED
POCSITION].

MARK HERE

" PLACE A PENCIt MARK 90° CLOCKWISE FROM SCRIBED MARK
ON SHAFT VALVE HANDLE AND MAKE A CORRESPONDING
1AARK ON VALVE BODY,

MARK HERE
é i

MAINTAIN PRESSURE ON HAND PUMP HANDLE AND SLOWLY
MOVE THE VALVE HANDLE TO DOWN POSITION UNTIL A
SUIGHT MOVEMENT IS NOTED ON THE HYDRAULIC HAND
PUMP HANDLE. THIS INDICATES THE START OF OPENING OF
THE VALVE. PLACE A PENCIL MARK ON THE VALVE BODY TO
CORRESPOND WITH THE PENCIL MARK ON THE VALVE HANDLE,
RETURN VALVE HANDLE TO NEUTRAL POSITION AND BUILD UP
HYDRAULIC PRESSURE BY OPERATING- HYDRAULIC HAND PUMP
UNTIL IT IS DIFFICULT TO OPERATE.

MARK HERE

MAINTAIN PRESSURE ON HAND PUMP HANDLE AND SLOWLY
}AOVE THE VALVE HANDLE TO UP POSITION UNTIL A SLIGHT
MOVEMENT 1S NOTED ON THE HYDRAULIC HAND PUMP HAN-
DLE. THI5 INDICATES THE START OF OPENING OF THE VALVE,
PLACE A PENCIL MARK ON THE VALVE 8ODY TO CORRESPOND
WITH PENCIL MMARK ON VALVE HANDLE.

EQUALLY SPACED —————-——%

3

PENCIL MARKS ON EODY SHOULD BE EQUALLY SPACED. UN-
EQUAL SPACING INDICATES IMPROPER TIMING OF VALVE
OPENING AND HANDLE SHOULD BE PELOCATED ON SERRA.
TIONS TO CORRECT TIMING OF VALVE OPENING,

Figure 3-43. Timing Wing Flap Control Valve ***

{lute C-47 ond C-117 Airplanes)
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3-150.- TEST PROCEDURE FOR WING FLAP CON-
TROL VALVE. The test procedure for the wing flap ‘
control valve is performed as outlined in table 3-16.

TABLE 3-16
TEST - WING FLAP CONTROL YALVE

Maxi-
/ ’ mum .
Apply Applied Allot-
Pres- . Pres- able
T? sure | Plug Sune Shaft Leak-
Test aty| Port Psi PoSition g8 .
Seals and B | Aand | 1000 |Asshown 10 drops
seﬁ at D , in detail an hour
AL, e AorB. at C.
s |3/ | Qyl Yy g¢
' /
Seal znd B | Aand | 2000 |Midway be- {10 drops
seat at D tween de- 2n hour -
B tail A and at C.
B.
Seals and C | Aand | 1000 | Asshown 10 drops
seats at D in detail an hour
AC, A or B. at B. N
and D (
\ -
Seal and C |Aand | 2000 |Midway be- |10 drops
seat at D tween posi- [an hour
C i tions in de- |atB.
tail A and
B.
For ex- C | AB, 1000 |20° (%10°) |10drops
ternal and D | and 5 |[clockwise in 48
leakage. to7 from posi- hours —
: tion in de- external,
tail A and B. |
3-151. ASSEMBLY OF WING FLAP

HYDRAULIC SYSTEM CONTROL
VALVE.

a. Lubricate the O-ring.

b. Install the shaft, inserting it carefully to prevent
damage 10 the O-ring.

¢. lnsert the shafr retainer.

d. Install the snap ring.

e. Insert a spring washer in each of the l4-inch ’

holes of the body. A\
f. Insert four seals, chamfered ends ourt, with the
associated O-rings.
g- Install the porting plate over the milled end of
the shafc. R
h. Install the large O-ring.

i. Secure the plate in position with six screws and
lockwashers.
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3-152. INSTALLATION OF WING FLAP
HYDRAULIC SYSTEM CONTROL
" VALVE.

a. Fasten the control valve to the hydraulic control
panel using the bolts and lockwashers.

b. Connect the four hydraulic plpes to the elbows
of the control valve,

3-153. WING FLAP HYDRAULIC SYSTEM
ACTUATING CYLINDER.
(See figures 3-44 through 3-47.)

3-154. The wing flap acruating cylinder is mounted
on rollers and is located in the control tunnel of the
center wing. Supports carrying the rollers are clamped
to each end of the cylinder. The rollers operate on rails
which are mounted in the tunnel area. Four rods con-
nected to the piston and actuating cylinder form a
variable parallelogram, and are also attached to the
push-pull rods, located in the wing area, which are
connected to the wing flaps by rods and turnbuckles.
< When the actuating cylinder extends, the cylinder
moves forward on the rollers producing an equalized
force through the operating rods, and pulling the push-
pull rods inward to lower the wing flaps. When the
piston and cylinder retract, the push-pull rods are
forced outward to raise the wing flaps.

' 3-155. REMOVAL OF WING FLAP HYDRAULIC
SYSTEM ACTUATING CYLINDER.

a. Relieve the hydraulic system pressure by oper-
-ating the wing flaps.

b. Remove the cover plate from the lower surface
of the center wing section to gain access to the
cylinder.

c. Disconnect and cap the hydrauhc pipes from the
cylinder.

d. Disconnect the wing flap’indicator wire from the
wing flap cylinder.

e. Disconnect the rods attached to the piston rod
and cylinder.

f. Remove the roller bolts from one side of the
cylinder and remove the rollers.

g- Remove the bolt from the auxiliary bearing on
the piston rod.

h. Move the cylinder forward and up until it can
be removed by backing it down and out through the
cutout in the rib.

.Note

Do not remove the roller supports from the
actuating cylinder, as these are adjusted at
the factory to insure proper alignment with
the piston rod bearings.

3-156. DISASSEMBLY OF WING FLAP
HYDRAULIC SYSTEM ACTUATING
CYLINDER (C-47A AND EARLY
C-47B AIRPLANES).

a. Use a suitably shaped clamp to prevent distor-
tion of the cylinder barrel when securing the cylinder

-

Section 11
Porographs 3-152 to 3-156
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e v o e ]

Figure 3-44. Wing Flap Actucting
Cylinder —Installed

33,323

Itemn

1
2.
3

Y 4

Key to Figure 3-44
Nomenclature

Wing Flap Indicating Wire
Wing Flap Actuating Cylinder
Wing Flaps
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14,34
Figure 3-45. Wing Flap Actuating Cylinder
Asszmbly (Late C-47B and C-117 Airplanes)
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Key to Figure 3-45

ltem Nomenclature
1. Block
2. Pin
3. Pin
4. Collar
5. Bearing
6. Lockwire
7. Base
8. Lockwire
9. Nut
10. Bolt
11. Clip
12, - Bulkhead Unioa
13. Hex Plug
14. Pipe
15. * Bole, Washer, Nut, Cotter Pin
16. Roller
17. Support
18. Elbow
19. Ring
20. Cap
21. O-Ring Gasket .
22. O-Ring Packing
23. Piston Assembly
24. Cylinder
25. Base Assembly I.ockwxre
26. O-Ring Gaskert
27. : O-Ring Packing
28. Retainer
29. Wiper. E
30. Wiper . N
31 Nut Lockwire . .
32. Decal
33, Gasket
34. Cap

in a vise, The clamp can be formed of two pieces of
rubber-lined hardwood extending the length of the
barrel and encircling it to insure that the clamping
pressure is distributed evenly over the entire area of
the cylinder barrel. Place the clamp in a vise and
tighten until the cylinder barrel is held securely.

b. Cut the lockwire and unscrew the piston rod
packmg nut, using Douglas service tool No. K20001.

c¢. Remove the washers, packmg, and the packmg
rings. :

d. Unscrew the cylinder base.
e. Remove and disassemble the piston assembly. -

f. Curt the lockwire and unscrew the packing nut

- from the cylmder cap. Remove the cylmder cap

3- 157- DISASSEMBLY OF \(/ING FLAP
HYDRAULIC SYSTEM ACTUATING
CYLINDER (LATE C-47B AND
C-117 AIRPLANES).

a. Place the cylinder in a suitable clamp as
described in paragraph 3-156, step a.

b, Cur the lockwire and unscrew the piston rod
retaining nut,

¢. Remove the wipers, rewining ring, and packing
rings. .

[N
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Key to Figure 3-46
Items Nomenclature
1. Block
2. Pin
3. Pin
4. Collar
s. Bearing
6. Lockwire
7. Nut
8. Washer
9. Linear Packing
10. Ring
11. Gasket
12, Base
13. Lockwire
14. Nut
15. Bolt
“16. Clip
17 Cylinder ,
18. Piston Assembly
19. Bulkhead Union
- 20. Spacer : )
21. Linear Packing ‘
22, Nut
23, Ring
24. Gasket
25. Bearing
26. Cotter
27. Cap
28. Hex Plug
29. Pipe
30. Bole¢
31. Roller
32. Support
33. Elbow
34, Ring
35. Washer
36. O-Ring Packing

d. Unscrew the cylinder base.
e. Remove and disassemble ‘the piston assembly.

f. Remove the lockscrews from the cylinder cap
and remove the cylinder cap.

g- Remove the rubber plug from the cylinder cap
lockscrew holes. :

3-158. MAINTENANCE OF WING FLAP s
HYDRAULIC SYSTEM ACTUATING
CYLINDERS.

a. External fluid leakage of the wing flap cylinder
can be remedied on C-47A and early C-47B airplanes,
by moderate tightening of the packing nut, using
Douglas service tool No. K20001. On late C-47B and
C-117 airplanes, replace the O-rings in the cylinder.

b. Replace damaged or improperly functioning ac-
tuating cylinder,

3-159. TEST PROCEDURE FOR WING FLAP HY-
DRAULIC SYSTEM ACTUATING CYLINDER. The
test procedure for the wing flap hydraulic system
actuating cylinder is pecformed as outlined in the
- cable 3-17. :

Section 1]
Paragraphs 3-158 to 3.159

Figure 3-46. Wing Flap Actuating Cylinder

e =rry g | E

3 Tyl

Assembly (C-47A and Early C-478 Airplanes)

TABLE 3-17

TEST - WING FLAP HYDRAULIC
SYSTEM ACTUATING CYLINDER

33,3x4

Test
Test Piston Pressure Maximum Leakuge
Port Position Psi External Internal
A Retracted 1200 0 drops in 5 drops in
1% hour, l hour,
B Extended [200 O dropsin S drops in
14 houre. 1 hour.

3-59 0
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Figure 3-47. .Wing Flop Actvating Cylinder
Piston Rod Packing Nut Wrench (Service
JTool-No. K20001)

3-160. ASSEMBLY OF WING FLAP. HYDRAULIC'

SYSTEM ACTUATING CYLINDER.

a. On C-47A and early C-47B airplanes, use two or
three piston rod packings, as required, to provide
sufficient packing taketp. On late C-47B and C-117
2irplanes, replace all O-rings in the cylinder with new
ones. : v )
“'b. Place the cylinder barrel in a properly shaped

rubber-lined hardwood clamp. Place the clamp in a .

vise and tighten until the cylinder barrel is held _se-
curely. . )

c. Tighten the cylinder base.’

d. Assemble and replace the piston assembly,

e. Replace the rubber plug in the cylinder cap lock-
screw holes. :

screw. .
packing rings. L -
h. Tighten the piston rod retaining nut and secure
it with lockwire. oo
3-161. INSTALLATION OF WING FLAP d
HYDRAULIC SYSTEM ACTUATING
CYLINDER. T
a. Position the cylinder through the curout en-
trance in the rib of the center wing.

b. Secure the auxiliary bearing bolt on the piston

rod. . )
¢ Rcplace the rollers on one side of the cylinder

and tighten the bolts. ’ *
d. Connece the rods attached to the piston rod and
3-60
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cylinder.
e. Connect the wing flap indicator wire to the )

" wing flap cylinder.

f. Connect and tighten the hydraulic pipes lead-
ing to the cylinder.

8- Replace the cover plate on the lower surface of
the center wing section,

h. Rerurn the system pressure and check the cyl-
inder for proper operation. o ,
3-162. WING FLAP HYDRAULIC SYSTEM

RELIEF VALVE. :

(See figures 3-48 and 3-49,) :
3-163. The wing flap relief valve js a component of
the hydraulic control panel assembly and is located

- behind the wing flap control valve. This relief valve*is

installed in the wing flap DOWN pipe to limit the
fluid pressure in the forward end of the actuating
cylinder at approximately 485 psi to prevent damage

‘of the wing flaps caused by excessive airloads. The

wing flap relief valve contains three ports and coo-
sists of a spring-loaded piston sliding in the valve _
body to control the flow of fluid through the three -
ports of .the valve, '

3-164. REMOVAL OF WING FLAP HYDRAULIC
RELIEF VALVE. .

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps, and. place the wing flap control
valve handle in NEUTRAL. C

b. Disconnect and cap the hydraulic pipes from the

* wing flap relief valve.

c. Removye the valve from the airplane, -
3-165. TEST PROCEDURE FOR WING FLAP HY.
DRAULIC SYSTEM RELIEF VALVE. The test pro-
cedure for the wing flap hydraulic system relief valve
is performed as outlined in table 3-18.

Lt Y

TABLE.3-18 )
TEST - YING FLAP HYDRAULIC SYSTEM
KRELIEF VALVE

f. Replace the cylinder ‘cap and insert the lock-

g, Replace the wipers, the reining ring, and the

Test
Pres-
Test | Ports sure Meximum
Por? [ Plugged Pss Leakage Remarks
- A [ B 400 | Yh-cubicinch
=i ’ : F a minute at
port C.
C Aand B 120 None
B A ! 1200 10 cubic inches
i a minute at
; purt C.
B Gage at 800 10 cubic inches Pressure at
A a minute at A 430 psi
o pore C. minimum,
: 485 psi
i maximum,
B None | 80 | Elow 2
; (+20) , .gpm.

f"\_

~

k‘
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33,326

Figure 3-48. Wing Flap Reh'ef‘ Valve Assemb'!y

' Figure 3-49, Removal of Wing Flap Relief Valve

Key to Figure 3-48
Nomenclature

Plug
Nipple
Tee
Tee
Piston
Elbow
Guide
Stop
Spring
Body (includes sleeve)
Washer

Nue.-

Plug

Itern

—
CRPAPNAVBALN

L
W=

3-166. ADJUSTMENT OF WING FLAP
HYDRAULIC SYSTEM RELIEF VALVE.

a. Install a 1000-psi test fluid pressure gage at

port A.
b. Apply 800 psi at port B.

¢. Adjust the springs by turning the bottom plug
so that 485 (410, —0) psi is indicated on the test gage
at port A. Fluid will flow at port C. The valve piston
must reseat at 350 psi minimum pressure at port A.

d. When the spring has been adjusted properly,
tighten the lock nut on the plug and lock with safety-
wire,

Section I}

14,47a
Assembly (Disconne:f_Lo:ations Indicated)

3-167. INSTALLATION OF WING FLAP
HYDRAULIC SYSTEM RELIEF VALVE.

a. Place the valve in position.

b. Remove the pipe caps and connect the hydraulic -~

pipes to the relief valve,

¢. Return the system préssure and check the wing
flap relief valve for ‘proper operation.

v

3-168. WING FLAP ORIFICE CHECK VALVE.

& (See figure 3-28.)

3-169. The wing flap orifice check valve is a conven-

. tional check valve with a hole drilled through the

spring-loaded valve popper, and installed in the wing
flaps DOWN pipe, located below the floor of the right
baggage compartment. This check valve allows unre-
stricted flow of fluid when the wing flaps.are lowered.
When the wing flaps ace raised, the valve restricts the
return flow of fluid in the DOWN pipe from the accu-
ating cylinder. Restriction of the flow of return fluid
causes a time lag, which prevents the rapid raising
of the wing flaps, and any sudden loss of lift during
flight.

3-170. REMOVAL OF WING FLAP ORIFICE
CHECK VALVE.

a. To gain access to the valve, remove the flooring
in the right side of the baggage compartment.

2
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15.077

s
Figure 3-50. Wing Flap Indicator

Key to Figure 3-50

Iten Nomenclature

Main Instrument Panel
Pilot’s Aileron Control Wheel
Wing Flap Indicator

" Lubrication Fitting
Rudder-Brake Pedals ' - :

VO N

b. Disconaect and cap the two hydraulic pipes from

the valve.

c. Remove the valve from the airplane.

3-171. DISASSEMBLY OF WING FLAP -

ORIFICE CHECK VALVE.

a. Unscrew the end ficting on the valve,

b. Remove the spring and poppet from the check
valve.

3-62
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3-172. ASSEMBLY OF WING FLAP ORIFICE
CHECK VALVE.

a. Install the spring and poppet.
b. Tighten the end fitting.

3-173. INSTALLATION OF WING FLAP
ORIFICE CHECK VALVE.

a. Connect the two hydraulic pipes to the valve.

b. Install the flooriug in the right side of the bag-
gage compartment. . o

3-174. WING FLAP HYDRAULIC SYSTEM
INDICATING SYSTEM. ..
(See figure 3-50) o o

3-175. The wing flap hydraulic system indicating sys-
tem consists of a flexible steel wire sheathed in a steel

tube assembly, with one end of the wire connected to

the forward end of the wing flap actuating cylinder
and the opposite end connected to an indicator. The
indicatér is mounted either vertically at the lefi end
of the main instrument panel, or horizontally along
the bottom of the pilot’s instrument panel. Movement
of the wing flap actuating cylinder is accompanied by
an equivalent movement of the pointer indicator to
show the position of the wing flaps.

3-176. REMOVAL OF WING FLAP HYDRAULIC
SYSTEM INDICATING SYSTEM.

a. Remove the indicator pointer from the sheathed
steel wire.

b. To gain access to the wing flap actuating cyl-
inder, remove the access cover plate, located on the
bottom of the center wing. ' -

¢. Disconnect the clevis from the actuating cylinder-
cap. S
d. Remove the indicator.

»

e. Pull the flap indicator wire from the tube
through the access opening. -

3-177. MAINTENANCE OF WING FLAP
HYDRAULIC SYSTEM INDICATING
SYSTEM. ’

a. Lubricate the wiog flap indicator housing tube with
oil at the Iubrication fitting located on the left side of
the flight compartment, assuring that the Iubricact tra-
vels the inner length of the tube.

3-178. ADJUSTMENT OF WING FLAP
HYDRAULIC SYSTEM INDICATING
SYSTEM.

a. Adjust the wing flap position indicator wire by
secting the clevis attached to the wing flap actuating
cylinder. :

C
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b. With the wing flaps down, adjust the wing flap
indicator for proper travel by lengthening or shorten-
ing the clevis.

3-179. INSTALLATION OF WING FLAP
HYDRAULIC SYSTEM INDICATING
SYSTEM.

a. lasert'the flap indicator wire into the tube assem-
bly through the center wing access opening.

b. Connect the clevis to the actuating cylinder cap.

c. Replace the access cover plate on the bottom of
the center wing.

d. Xnstall the indicator.

e. - Install the indicator pointer to the wire,

3150. LANDING GEAR HYDRAULIC

SYSTEM.

3-181. GENERAL DESCRIPTION. (See figure 3-51.‘)

The maia landing gear is extended or retracted by two
hydraulic actuating cylinders, one located in each
nacelle, and is controlled by means of a 4-way control
valve located on the hydraulic control panel. When the
control valve handle is moved to the UP position, the
valve directs hydraulic pressure through the hydraulic
landing gear UP pipes to each landiag gear actuating
c¢ylinder, thus forcing the pistons to retract. As the
pistons retract, the main landing gear is drawn up into

the wheel wells of the nacelles. When the landing gear -

is retracting, the fluid in the upper portion of the
actuating cylinders is forced into the landing gear
DOWN pipe and flows back through the control
valve to the hydraulic fluid reservoir, Trapped fluid
pressure in the actuating cylinder maintains the land-
ing gear in the retracted position. To lock the fluid
pressure in the actuating cylinder, move the landing
gear control valve handle to the NEUTRAL position
after the landing gear has retracted. When the landing
gear control valve handle is moved to the DOWN
position, fluid under pressure is directed to the top of
the actuating cylinders, forcing the cylinder rods to
extend, which extends the main landing gear. Fluid
in the lower portion of the actuating cylinders js
forced into the landing gear UP pipes, flows back
through the control valve, and then returns to the
hydraulic reservoir. On some C-47A and C-47B air.
planes, to assist in balancing the weight of the landing
gear, rhe elastic shock cord bungees are attached to the
fittings installed at the top of the landing gear. On
later C-47B and C-117 airplanes, the rubber cord
bungee installations were replaced with hydraulic
compensators. A hydraulic pressure gage, mounted in
a bracket on the right side of the flight compartment,
- indicates the hydraulic fluid pressure in the landing
gear DOVWN pipes.

B e S

Paragraphs 3-179 t0 3-185

Note

No provision is made for thermal expansion -
of the fluid in the landing gear hydraulic sys-
ter. The landing gear control valve will
always remain in the DOWN position when
the airplane is on the ground. This position
connects the landing gear hydraulic system
to the pressure and return manifolds, and any
excess fluid pressure in the landing gear
DOWN pipe is relieved through the bleed
bole located in the hand pump shutoff valve.

3-182. REMOVAL, DISASSEMBLY, ASSEMBLY, AND
INSTALLATION OF LANDING GEAR HYDRAULIC
SYSTEM COMPONENTS. Removal, disassembly, assem-
bly, and installation of the landing gear hydraulic
System components are accomplished as outlined jn the
following paragraphs.

3-183 LANDING GEAR CONTROL VALVE.
(See figures 3-52 through 3-55.)

3-184. The landing gear control valve, located on the
hydraulic panel above the hydraulic hand pump, con-
trols the flow of hydraulic fluid to the landing gear
actuating cylinders. The valves are constructed so that
fluid pressure from the system pressure manifold czn
be directed to either end of che landing gear actuating
cylinder, or the fluid flow to the actuating cylinders
can be blocked off. When the control valve handle is
placed in the NEUTRAL position, both ports to the
actuating cylinders are closed and the fluid flow either
to or from the actuating cylinders is blocked off. The
control vaive handle operates in a notched quadrant
and it is necessary to lift the handle slightly to move
it from one position to another. The landing gear
mechanical latch is connected to the landing gear con-
trol valve by a rod. The catch and shoe mechanism on

the control valve is designed- so that the landing gear -

mechanical latch contro] handle, located on the floor

of the flight compartment, must be rajsed to the’

LATCH RAISED position before the landing gear
control valve handle can be moved to the UP position
for retracting the landing gear, :

3-185. REMOVAL OF LANDING GEAR CONTROL
VALVE. For removal of the landing gear hydraulic
system control valve, refer to Section X.

3-186. DISASSEMBLY OF LANDING GEAR
CONTROL VALVE.

a. Unscrew the nut on the plug screw and remove
the plug screw and washer. ’

b. Remove the lock ring, washer, and packing cup
from the plug.

c. Unscrew the studs from the control valve base,

d. Remove the diaphragm, gaskers, bearing, and
plug.

Section 1])
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Section 11}
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Porogrophs 3-187 to 3-191
Key to Figure 3-51
Itemn Nomenclature Iten Nomenclature
1. Landing Gear Hydraulic Pressure Gage 9. Hand Pump-to-Pressure Accumulator
2. Pressure Gage 10. Wing Flap Control Valve
3. Pressuce Relief Valve ' ) :
11. Landing Gear Control Valve - .
4. Pressure Regulator . -
: 12, Hydraulic Hand Pump
5. Pressure Accumulator o ) _ : e s
2 o . 13. Landing Gear Actuating Pumb
6. Fluid Reservoir . ] o
7 Hydraulic Control Panel 143 Landing Gear Upper Truss
87 Engine-Driven Hyd;aulic Pump Selector Valve 15. Lat{ding Gear Hydraulic Compensator

3-187. MAINTENANCE OF LANDING GEAR
CONTROL VALVE.

a. External and internal fluid leakage of the valve
can be remedied by tightening the plug screw. Replace
the plug screw if the ﬂu:d leakaae does not stop.

b. Replace the control valve if it is damaoed or is
not functxomng properly. -

3-188. ASSEMBLY OF LANDING GEAR
) CONTROL VALVE.

a. Install the elbows in the valve,’

b. Check that the holes in the valve are open to the
valve ports,

c. After the elbows have been’installed in the cor-
rect position, lap the plug into the valve body, using
extra fine grinding compound. Clean the plug and
valve body thoroughly with clean solvent after lapping
to remove all traces of the grinding compound. Lubri-

«cate the plug with hydraulic fluid, Specification MIL-

0-5606, and install it in the valve body. The edge of
the plug is not to extend above the packing recess in
the body more than 1%, inch.

d. Insert the bearing. The convex side of the bear-

‘ing is not to extend above the surface of the valve body

more than 0.010 inch.

¢. Assemnble the gaskets and diaphragms, and install
the middle gasket with the slot located berween the
two %) 4-inch studs.

f. Assemble the base on the valve body, and install

" the studs, washers, and nuts. Set the studs, using white

lead.

g Install the plug screw, washer, and nut. Insert
the packing cup and washer, and secure in place with

the Jock ring. The washer is to extend into the valve

body 14 inch.

3-189. INSTALLATION OF LANDING GEAR
CONTROL VALVE. For installation of the landing

gear hydraulic system cont:ol valve, refet o Sec-
tion X.

3-190. LANDING GEAR ACTUATING
CYLINDER.
(See figures 3-56 through 3-59.)

»

3-191.
tached to the nacelle structure aft of the firewall, and
extends through an indentation in the oil tank with
the piston rod bolted to the upper truss of the landing
gear. When bydraulic fluid under pressure is directed
to the upper end of the actuating cylinder, the piston
rod extends, forcing the landing gear to extend. When
hydraulic fluid under pressure is directed to the lower
end of the actuating cylinder, the piston rod retracts,
pulling the landing gear up into the nacelle. The
actuanng cylinder mechanism includes a dashpot unit
serving as a shock absorber, so that the actuating cyl-
inder piston can come to rest slowly at che end of the

‘retracting  stroke without damaging the attaching

structure, The dashpot traps some of the hydraulic
fluid at the end of the piston retracting stroke, and
forces the fluid through a hole in th(. dashpot to
absorb energy and converts it into heat in the same
manner as a shock absorbing strut.

- 3-65
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7V
C\’j@ A

ALIGN SCRIBED MARK ON VALVE SHAFT WITH LOWER SIDE OF
SLOT IN LANDING GEAR HANDLE, PLACE LANDING GEAR
VALVE HANDLE IN NEUTRAL POSITION AND BUILD UP HYDRAU-
LIC PRESSURE BY OPERATING HYDRAULIC HAND PUMP UNTIL
IT IS DIFFICULT TO OPERATE (HAND PUMP SHUTOFF IN CLOSED
POSITICOM),

MARK HERE

VALVE HANDLE

VALVE BODY

PLACE A PENCIL MARK 90° CLOCKWISE FROM SCRIBED MARK
ON SHAFT VALVE HANDLE AND MAKE A CORRESPONDING
MARK ON VALVE BODY.

MARK HERE | |
¥ - @ c

MAINTAIN PRESSURE ON HAND PUMP HANDLE AND SLOWLY
MOVE THE VALVE HANDLE TO DOWN POSITICN UNTIL A SUGHT
MOVEMENT IS NOTED ON THE HYDRAULIC HAND PUMP HAN-
» ‘ .. DLE. THIS INDICATES THE START OF OPENING OFf THE - VALVE,
3 PLACE A PENCIL MARK ON THE VALVE BODY TO CORRESPOND
f WITH THE PENCIL MARK ON THE VALVE HANDLE. RETURN VALVE
. HANDLE TO NEUTRAL POSITION AND BUILD UP HYDRAULIC
PRESSURE BY OPERATING HYDRAULIC HAND PUMP UNTIL IT IS
DIFFICULT TO OPERATE.

IMARK HERE >

MAINTAIN PRZSSURE ON HAND PUMP HANDLE AND SLOWLY

MOVE THE VALVE HANDLE TO UP POSITION UNTIL A SLIGHT
o MOVEMENT IS NOTED ON THE HYDRAULIC HAND PUMP HAN.
DLE. THIS INOICATES THE START OF OPENING OF THE VALVE,
PLACE A PENCIL MARK ON THE VALVE BODY TO CORRESPCND
WITH PENCIL. MARK ON VALVE HANDLE. - [

NN . 4.
FQUALLY spacéo—J

RV B S SR & S AT "'..1- : N
B e T Pt S TEL L o NS

FERCIL 214ARKS ON BODY SHOULD BE EQUALLY SPACED. UN-
EQUAL SPACING INDICATES IMPROPER TIMING OF VALVE
OPEMNING AND HANDLE SHOULD BE REIOCATED ON SERRA.
TIONS TO CORPECT TIMING OF VALVE OPENING .

‘Figure 3-52. Timing Landing Gear Control Val
(Lare C-47 and C-117 Airplanes)
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3-192. REMOVAL OF LANDING GEAR ACTUAT-
ING CYLINDER. For removal of the landing gear
hydraulic system actuating cylinders, refer to Sec-
tion X,

3-193. DISASSEMBLY OF LANDING GEAR
ACTUATING CYLINDER
(C-47A AND EARLY C-47B AIRPLANES).

a. Remove the lockwire and the piston rod hook
end. Remove the snap ring, retaining ring, and felt

wiper. Remove the hose and pipe assembly. . C

b. Remove the packing nut, packing, and spacec,

c. Place the cylihder barrel in a properly shiped -

rubber-lined hardwood clamp. Place the clamp in a

vise and tighten until the cylinder barrel is held
secure. !

d. Remove the cylinder heads after backing off the
packing nuts. Use Douglas tool No. K21101.

4 e. Remove the piston and piston rod assembly. Use -
Douglas tool No. K22101 to remove the dashpor,

f. Loosen the setscrew in the piston and back off

the packing nut. Remove the washers, spacecs, and
packing. ' ’

3-194. DISASSEMBLY OF LANDING GEAR
ACTUATING CYLINDER :
(LATE C-47B AND C-117 AIRPLANES).

a. Remove the lockwire and the piston rod hook
end. '

b. Remove the hose and pipe assembly.

c. Remove the reraining nut, wipers, reraining
ring, and the packing.

d. Place the cylinder barrel] in a properly shaped *

rubber-lined hardwood clamp. Place the clamp in a

vise and tighten until the cylinder barrel is held

secure,

e. Remove the piscoﬁ and the pistorr rod assembly.
£ Remove the dashpbt srhxap ring\:..dashpot gland,
dashpor,.and the spring.

3-195. MAINTENANCE OF LANDING GEAR
ACTUATING CYLINDER.

a. To prevent leakage of cylinders, installed on
C-47A and early C-47B aicplanes, tighten the packing
nuts. On lacer C-47B and C-117 airplanes, replace the
O-rings. ’

b. On early C-47B airplanes, the piston rod packing
can be tightened while the actuacting cylinder is in-
stalled on the airplane, using Douglas tool No. K20001,



T1.0.1C-47-2 ' Section I]1

Key to Figure 3-53

Item Nomevnclclure A Item Nomenclature
i. ORiog - # 7. Base
2. Porting Plate . ‘ ' 8. O-Ring
3 O-Ring 9. Retainer
Shear Seal )
5. Spring ° . 10. Soap Ring
6. Body . ) . . 11, Shaft

SHEAR-SEAL PORY

SHEAR-SEAL PORY

“ROTOR PORT
_ ROTOR PORT

SUGHT INTERMAL
FLOW witL OCCur
WHILE HANDLE IS
BEING MOVED
FROM OQPEN POSH
TION TO NEUTRAL
POSITION.

NEUTRAL POSITION ' OPEN POSITION ROTOR UNLOAD

Figure 3-54. Landing Gear and Wing Flap Yalve Rotor (Late C-47 and C-117 Airplanes)

9
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HANDLE POSITIONS
FORLAMNDING GEAR

HANDLE POSITIONS
FOR WING FLAP VALVE

PORT B~

COLOR CODE: PORT D
LISEEE FLUID PRESSURE PIPE  meurear manble POSITION blacks

::’ IS RETURN PIPE oft fluid pressure in pipes.

UP PIPE
DOWWN PIPE

POWN HANDLE POSINION

3

323,331
Figure 3-55. Landing Gear and Wing Flap Control Valve Assembly (Early C-47 Airplanes)

Key to Figure 3-55

Itemn Nomenclature . Item } Nomeﬁclalure
1. Screw . : ' '- B R R vSLudk N s
2. | Nu: ) E - '\ Jo. Pl
3. \V:;sl;er I ; ‘ o : IAI.‘ ) Packiﬁg Cup
4. Lock Ring 12. Body Assembly
5. Washer 13. Diaphragm
G. Gasket 14. Diaphragm
7. Gasket 15. v Base
8. S:ud ‘ 16. Beuaring
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3-196. TEST PROCEDURE FOR LANDING GEAR .

ACTUATING CYLINDER. The test procedure for

the landing gear actuating cylinder is performed as
outlined in table 3-19.

TABLE 3-19
TEST - LANDING GEAR ACTUATING CYLINDER

Test

Pres- :

Test Piston sure Maximum Leakage
Por Position Pss Exterral Internal
A Retracted 2500 2 drops in 10 drops
. 12 hours. an hour,
B . Extended 2500 2 drops in 10 drops
oo w12 hours. an hour.

Dashpot Time — 5 seconds minimum,

18 seconds maximum.

3-197. ASSEMBLY OF LANDING GEAR
ACTUATING CYLINDER.

a. Tin all male pipe threads lightly with approved
soft solder.

b. Apply approved

thread lubricant to all pipe
threads. : : :

¢. Lubricate O-rings with approved hydraulic fluid.

d. Place the cylinder barrel in a properly shaped
rubber-lined hardwood clamp, and hold with a vise.

c. Install the dashpot snap ring, dashpot‘gland,
dashpot, and the spring.

f.  Install the piston rod and piston.

g- Install the cylinder heads and fasten the lock
nuts. - '

h. Install the retaining nuc, wipers, retaining ring,
and the packing.

i. Install the hose and pipe assembly together with
the piston rod hook end, and safety with lockwire.

3-198. INSTALLATION OF LANDING GEAR AC-
TUATING CYLINDER. For installation of the Jand-
ing gear hydraulic system actuating cylinders, refer
to Section X.

3-199. LANDING GEAR HYDRAULIC
COMPENSATOR.
(See figures 3-60 und 3-61.)

3-200. The landing gear hydraulic compeasator aids
the landing gear actuating cylinder when retracting
the landing gear. On later airplanes, the elastic shock
" cord bungee on the landing gear was replaced with
the hydraulic compensator. The compensator cylinder
is connecced to the landing gear UP pipe by a flexible
hose. The upper end of the compensator is bolted to
a bracket mounted on the wing front spar, and the
+ compensator piston rod is bolted to the landing gear
upper truss. When the landing gear is reteacted, Auid

piston is extended.

Section 11}
Paragraphs 3-195 to 3-203
under pressure from the landing gear UP pipe, flows
through the flexible hose to the lower end of the
compensator, forcing the piston to retract. The re.
tracting piston assists the main landing gear actuat-
ing cylinder for fast retraction. When the compensator
piston retracts, air in the compensator escapes through
a small hole located in the upper end of the compen-
sator. When the landing gear is extended, the com-
pensator piston is extended by the weighe of the gear,
forcing the fluid in the compensator through ' the
flexible hose into the landing gear UP pipe and re-
turns to the hydraulic reservoir. Air flows through the
hole in the upper end of the compensator, preventing
formation of a vacuum in the compensator when the

Note
Some compensators do not have a fileer as-
sembly installed in the cap of the compensator.

3-201. REMOVAL OF LANDING GEAR HYDRAU-
LIC COMPENSATOR. For removal of the landing
gear hydraulic system compensator, refer to Section X.

3-202. DISASSEMBLY OF LANDING GEAR
HYDRAULIC COMPENSATOR. .

a. Place the compensator barrel jn a prope:ly
shaped hardwood clamp to encircle the full length,

-and hold in a vise.

b. Unscrew the lock nut from the end cab and
remove the cap from the cylinder barrel.

¢. Remove the piston assembly, T

d. Cut the lockwire and unscresy the piston rod

packing nut. :

e. Remove the snap ring from the piston rod pack-
ing nut, and remove the wiper ring and felt yiper.

f. Unscrew the lack nut and remove the mount
end cap.

g- Remove the screws and filcer assembly from the
mount end cap., :
3-203. ASSEMBLY OF LANDING GEAR
HYDRAULIC COMPENSATOR.
a. Place the filter assembly on the mount end cap
and attach the screws.
Note

Tighten the lock nuts on the compensator
end caps to a torque of 225 inch-pounds. Re-
place all O-ring packings whenever the strut
is disassembled.

b. Position the mount end cap and tighten che
lock nut,

3-69
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" io,c LATE C-478 AND C-117 AIRPLANES:

Figure 3-58. l.ém_ding Gear Actuating Cylinder Assembly 3,332

c. Inserc the wiper ring and felc wiper; and place 3205 INSTALLATION OF LANDING GEAR HY-

the.snap ring on the piston rod packing nut. DRAULIC COMPENSATOR. For installation’ of the

Ianding gear hydraulic System compensator, refer to

d. Tighten the piston rod packing nut and safety - Section X
. 10n .

it with lockswire.

e. Position the piston assembly. . - 3-206. BRAKE HYDRAULIC SYSTEM. i

. . \

f. Inserc the end cap into the cylinder barrel and :
tighten the lock nut on the piston end cap. 3-207. GENERAL DESCRIPTIOM. (See /igure 3-63.)
The main landing gear wheel brakes can be applied
3-204. TEST BEFORE INSTALLATION OF LAND- independently, or s-imultaneous]y, by means of two
ING GEAR HYDRAULIC COMPENSATOR. To test brake control valves contained in a single housing and
the landing gear hydraulic system compensator for linked to the ruddec-brake pedals. Application of toe
fluid leakage, apply 1500 psi pressure at the hydraulic pressure on the rudder-brake pedals allows hydraulic
port. No leaks are permicced. fluid under pressure to flow through the brake control

3-70
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Section 11}

Poragraphs 3-208 to 3-210

Itemn Nomenclature

1. Screw
2 Nut
3 Washer
4. Spacer
5 Lockwire
6 Packing
7. ' Spacer
8. Nut
9. . Wasker
10. © Lockwite
1. ,Szeex Elbow
12, . Spacer o
13.  Lockwire
14. - Packing
15, Nut Assen'm-bly
16. Washer
17. - Nut
18. Head |
19. YWasher
20. Nut
21. Dashpot “
22, - Spring
23 . Piston Assembly
24. _ Cylinder

" Key ta Figure 3-56

Itemn Nozr.cuclurure
25. Housing
26. - Lubricator
27. Bolt
28. O-Ring
29. . Head
30.  ORing .
31. . O-Ring . a "
- 32, : Lockwire - .
33. . Nut
34 Np: _
35.  Lockwire
36 . . O-Ring .
37. . Housing
38. O-Ring .
39. " Retainer
40. Wiper
41. Wiper
42, Lockwire
43. Nut
44. Retainer Ring A
4s. Bearing
46. Piston Assembly _
47. " Cylinder - . A ‘ .
48. Decal “

valves and the brake operating pipes, to the brake
actuating cylinders. The brake actuating pistons are
forced outward to press the brake shoes against the
brake drums. When the rudder-brake pedal is released,
springs return the brake shoes to the OFF position,
forcing the brake actuating pistons inward, and the
excess hydraulic fluid flows through the brake-operat-
ing pipes to the brake control valve, and into the return
pipe to the hydraulic reservoir. A parking brake mech-
anism is provided to secure the rudder-brake pedals in
the ON position.

2.208. REMOVAL, DISASSEMBLY, ASSEMBLY, AND
BMSTALLATION OF HYDRAULIC BRAKE SYSTEM
COMPONENTS. Removal, disassembly, assembly, and
installation of the hydraulic brake system components

are accomplished as outlined in the following para-
graphs. : ‘

3-209. HYDRAULIC BRAKE SYSTEM
CONTROL VALVE. .
(See figures 3-64 through 3-66.)

3-210. The hydraulic brake system control valve pro-
vides a supply of hydraulic fluid, at controlled pressure
and quantity, to the wheel brakes. The valve is
mounted on a bracker in the nose section of the fuse-
lage, and consists of an aluminum-alloy housing con-
taining two piston chambers, each with a port connect-
ing to the brake operating pipe. The pressure port
and return port serve both piston chambers, and a
system of rods and levers connects the brake valve
pistons and the rudder-brake pudals.

3-71
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33,333

Figure 3-57. Londing Gear Actuating Cylinder
Dashpot Wrench (Service Tool No. 22101)

3-211. Operation of the hydraulic brake control valve
starts when toe pressure, applied to the rudder-brake
pedal, is transmitted to the arm of the brake valve,
causing the brake valve piston and pin to move upward,
thus unseating the inlet valve ball. Hydraulic fluid
under pressure then flows into the piston chamber and
to the brake-operating pipe, actuating the brake pistons
and the brake shoes. The hydraulic fluid continuss to
flow to the brake-operating pipe until the force exerted
on the piston by the fluid pressure in thg brake-operat-
ing pipe equals the force applied on the rudder-brake
pedals. The fluid pressure then forces the piston down,
and the inlet valve ball is seated. Piston thrust is taken
up by deflection of the arm of the brake valve, so that
fluid pressure is felt at the rudder-brake pedals, Brakes
are applied according to the amount of pedal pressure
and there is no noticeable lag in this operation of the

PR et TR
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33,3349

Figqure 3-58. Landing Gear Actuating Cylinder
Housing Wrench (Service Tool No. K21101) .
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brake valve. When pressure on the rudder-brake pedal
is released, the piston moves down, and a fixed pin in
the piston unseats the outlet valve. The excess fluid
in the brake-operating pipe flows back through two
holes located in the valve piston into the return pipe
to the reservoir. A check valve prevents backflow of
fluid from the brake control valve and is installed in
the pressure port of the brake valve.

3-212. REMOVAL OF HYDRAULIC BRAKE

SYSTEM CONTROL VALVE.

a. Relieve the hydraulic system pressure by operat-
ing the wing flaps, and drain the hydraulic Auid from
the system.

b. Disconnect and cap the hydraulic pipes from the
brake control valve, ’

A%

o R S
.'-'f—n‘} 2 ')_25“5&‘:5#;

33,335 --=

Figure 3-59. Landing Gear Actuating Cylinder
Piston Rod Packing Nut Wrench (Service Tool
No. K2000171)
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Paragraph 3-213

PRE5SURR PIPE

LANDING GEAR EXTENDING

LANDING GEAR CONTROL VALVE

*CAUTION: When oirplane is on ground, landing
geor operoling valve must be left in DOWN
position to allow for expansion of oil in piping
due to temperature rise. Blocked by NEUTRAL
handle position, expansion would build up exces-  |ANDING GEAR LOCKED
sive oil pressure and domage the landing gear
pressure goge. ‘

LANDING GEAR RETRACTING

airplane.

s

Figure 3-60. Operqﬁon of Landing Gear ‘ 33,338

c. Disconnect the rudder-brake pedal operating 3-213. TEST PROCEDURE FOR HYDRAULIC
linkage from the arms of the brake control valve, :

d. Remove the bolts that attach the brake control .
valve to the bracket and remove the valve from the cedure for the hydraulic brake system control valve

TEST - HYDRAULIC BRAKE SYSTEM COHTROL VAl._._VE

BRAKE SYSTEM CONTROL VALVE. The test pro- |

is performed as outlined in table 3-20.

TABLE 3-20 )

Tesz .
Test Poris Pressure Piston Maximum Flow "
Por? Plugged Psi Position Leakage GPM Remarps
|
A None 1200 Free 1 drop an hour May be tested before
past each ball. head is assembled .
No other leakage. ) on housing.
A Band C 1000 Up 1 drop an hour past
. packing. 1 drop an
hour past valve seat.
A None ‘ 80 Up 1.5 at B.
at C.
B AandC 10 Free 1.5 ac D. ’
C Aand B 10 Free 1.5 atD.
D A, B,and C 100 Free 2 drops in 12 hours

past packing.
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Parcgr;:;;i'l.s 3-214 to 3-214

p——

Item Nomenclatyra
Piston Rod Eyebolc
Nue -

Lock Ring

Scraper

Felt Wiper
Packing

Packing

Packing’

Bushing

.\”?’.\‘9\)":'\’:"!"2"

Key to Figure 3-61

- Item : Nomenclatyure

10. Lockwire. ’
11. End Cap

12.  Yock Nut

13. Cylinder Barre]
14, Piston Assembly
15.. End Cap

16. Packing

7. Air Bleed Hole

18. - End Cap Bushing

3-214. BLEEDING OF HYDRAULIC SYSTEM
BRAKES. For informacion on bleeding procedure of
the brakes, see Section X, '

3-215. DISASSEMBLY OF HYDRAULIC BRAKE
SYSTEM CONTROL VALVE.

a. Remove the correr Pin and link from the lower
end of the piston control valve,

b. Remove the studs, gasker, and cover assembly.
¢.” Remove the spring, the piston, and" the packing
nut, and packing from che valve housing. -

'd. Remove the inlet valve operating pin, the spacer,
and the packing rings from the Ppiston.

3-216. LOw PRESSURE ADJUSTMENT OF
HYDRAULIC SYSTEM BRAKES.

a. Replace the bleeder hoses with 1000-psi tesc
Eages on the bleeder fitting of each inboard brake,
Obrain full system pressure of 875 psi and turn in
the low pressuce adjusting screw on the brake conrro]
valve, until 200 psi is indicated oa the test gage art the

3.74

Do not depress the rudder-brake pedﬁls during
the low pressure adjustment or the 100 psi test
Bages will be damaged.

b. Release the low pressure adjusting screws, and

replace the 1000-psi test gages with 100-psi tese gages.

€ With full -syvstem pressure of 8754psi in the °
hydraulic System, turn in the Jow pressure adjusting
screw uatil 50 psi is indicated on the test gage ar the

- brake. Back ‘off the. screw until it is free, Approxi-

mately 7-psi fluid pressure will be indicated on the
test gage at the brake.

d. Turn in the low pressure adjusting screw again
until 50 psi is indicaced on the gage. Back off the
fow pressure screw by fast half-turqs, watching the
8age indication ac each half-turn. When the pressure
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gage indicates the 7-psi static pressure, back off the
screw an additional half-turn and tighten the locknut.

e. Repeat the low pressure adjustment on the op-
posite wheel.

f, Safety wire in accordance with figure 3-64.

3-217. HIGH PRESSURE ADJUSTMENT OF
HYDRAULIC SYSTEM BRAKES.

a. Replace the 100-psi test gages with 1000-psi

pressure gages. With one man stationed in the flight

compartment to operate the rudder-brake pedals, adjust
each brake arm lever.

- Note

The high pressure clamp must be readjusted
whenever the low pressure screw is adjusted.

b. Place the high pressure adjusting clamp in the
center of the overall travel. Tighten the setscrew, and
apply toe pressure to the rudder-brake pedal until the
. pedal hits the stop. Observe the pressure indication at
the test gage, and readjust the clamp to obrain the
required 650 (*=15) psi. Move the clamp forward to
increase the pressure, or aft to decrease the pressure;
tighten the setscrew after each trial to insure accurate
adjustment, :

c» When correct adjustment is attained, tighten set-
sccew and lockout, Safety setscrew with Jockwire

(see figure 3-G4).

d, Repeat the adjustment of the high pressure clamp
on the opposxte brake. Set the parking brakes with
800 psi in the hydraulic system, and relieve the pressure
in the remainder of the hydraulic system by operating
the wing flaps. A pressure drop indication of 50 psi,
. but not below 400 psi minimum at the gages, is
allowable.

e. Release the parking brake, and remove the
test pressure gages. Tighten all bleeder valve screws
and safety with lockwire.

3-218. ASSEMBLY OF HYDRAULIC BRAKE
"SYSTEM CONTROL VALVE.

a. Slide the piston into the nut and insert the pin
through the hole in the nutand the piston.

b. Install the spacer and packing rings in the valve
housing.

c¢. Drop the piston, cup packing, and nuc assembly
into the valve housing and tighten the nut by turning
the lower end of the piston with a wrench.

d. Inscall the packing nut but do not overtighten,
as this can cause distortion.of che packing and prevent
free operation of the valve piston,

Sectionll}
Paragrophs 3-217 to 3-271

‘e, Place the inlet valve operatmg pin in the piston

and install the spacer on the piston cup packing. Place
the spring on the spacer.

f. Install the gzsket and cover assemBly, and sec .

the studs, using white lead.

g. Set the link in the lower end of the piston and
secure with a cotter pin. A :

h. With the valve assembled, apply 200-psi hydraulic
pressure at the pressure port to seat the inlet valve
ball. Turn the piston at the lower end until the piston
raises the pin, forcing the inlet valve ball off the seat
and flowing fluid through the valve. Back off the
piston uaril the flow stops, and back off the piston
an additional one-eighth turn. Insert the fiber plug
into the locking hole and install the lockscrew, lock-
nut, washer, and capnut.

Note

Tighten the lockscrew to 15 to 30 inch-
pounds wrench torque, so that the piston and

* nut will not back off when 35 inch-pounds
force is applied to the piston in the raised
position. If the lockscrew does not enter the
valvé body at the required torque, the fiber
plug can be shortened to permit proper
installation and sealing of the capnut. -

3-219. INSTALLATION OF HYDRAULIC
BRAKE SYSTEM CONTROL VALVE.
(See figure 3-62.) '

a. Position the valve and tighten the bolts attach-
ing the brake valve to the bracket.

b. Connect the rudder-brake pedal operating link-
age to the arms of the brake valve.

-

c. Connec: the hydraulic pipes.

d. Buxld up hydraulic system pressure and checl\ the
brake valve for proper operation.

'3-220. HYDRAULIC BRAKE SYSTEM

ACTUATING CYLINDER.
(See figure 3-63.)

3-221. The brake actuating cylinder is an integral
part of the brake torque spider installed in cach main
landing gear wheel. "The actuating mechanism consists
of two piston and cup assemblies located in the
cylinder, and the connections between the actuating
pistons and brake shoes provided by two floating
anchor caps. YWhen toe pressure is applied to the
rudder-brake pedals and hydraulic fluid flows through
the brake control valve to the brake cylinder, the
brake actuating pistons are forced outward to force
the brake shoes against the brake drum. When the

rudder-brake pedals are released, the brake shoes are

~y 3-75
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returned to ‘the nonoperating position by the recturn
spring and the brake actuating pistons are forced in-

the brake control valve, a
ward by the brake shoes. The excess fluid returns to the :

hydraulic reservoir throu

gh the brake-nperau’ng pipe,
ad the brake return pipe.

ROD ADJUSTMENT

O o

SPUNEM.I

BRAKE CONTROL VALVE —

TO ADJUST RUDDER BRAKE PEDAL
Check dimension at A with rudder connected
aond in neutral before rigging rudder cables aft.
With top pedal in extreme aft position, adjust brake
tod B so that there is no binding in ony of the
five spline positions for full rudder travel.

B BRAKE ROD

LocK srop

. Figure 3-62. Rudder-Brake Pedal Adjustment Mechanism

1-76
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Figure 3-63. Brake Hydraulic System
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Key to Figure 3.63
Itemn Nomenclature Itern Nomenclature
1. Hyd:raulic System Pressure Gage 8. Engine-Driven Hydraulic Pump Selector Valve
2. Rudder-Brake Pedals 9. Brake Control Valve
3. Check Valve ' 10. Linkage Asserbly
4. Hydraulic System Pressure Accumulator 11, Hydraulic Control Panel
5. Hydraulic System Fluid Reservoir 12, Hydraulic Hand Pump
6. Hydraulic System Pressure Relief'Valve 13. Brake Disconuect Couplings
7. Hydraulic S};stem Pressure Regulator 14. Brake Assemblies ’
3-22'1 REMOVAL AND INSTALLATION OF- TABLE 3-21

HYDRAULIC BRAKE SYSTEM ACT UATING CYL-
INDER. For the removal and installation of the
hydraulic brake system actuating cylinder, refer to
Section X,

3-223. HYDRAULIC BRAKE SYSTEM CHECK
VALVE.
(See figure 3-28.) ‘
3-224. A check valve, installed in the pressure port
of the brake control valve to prevent backflow from
the brake valve, allows the parking brakes to remain
locked in the event of hydraulic system pressure loss.

3-225. REMOVAL OF HYDRAULIC BRAKE
SYSTEM CHECK VALVE.

2. To gain access to the check valve, open the
hinged upper section of the fuselage nose.

b. Disconnect and cap the hydraulic pipe from the
valve,

c. Unscrew the check valve from the brake control
valve, and remove the check valve from the airplane.

3-226. DISASSEMBLY OF HYDRAULIC BRAKE
SYSTEM CHECK VALVE.

2. Unscrew the end fitting and gasker from the
valve,

b. Remove the ball, or poppet and spring.

3-227. ASSEMBLY OF HMYDRAULIC BRAK
SYSTEM CHECK VALVE. - -

a. Check rh'at:al'l parts of thé:'s:falve are clean before

1ssembly.

b. Install the bal, or poppet and spring, in the
valve body,

¢. Connect the end fitting with che gasket to the
check valve, o '

3-228. TEST PROCEDURE FOR HYDRAULIC
BRAKE SYSTEM CHECK VALVE. The test proce-
dure for the hydraulic brake system check valve js
verformed as outlined in table 3-21.

378

"TEST - HYDRAULIC BRAKE SYSTEM
:  CHECK VALVE

Test

Test Ports Pressure  {Maximum  Leakage
Port  Plugged Psi Internal External
Ouzlet. None 1500 None
Outlet. None 5 1 drop in None
2 minutes.

Note: Opening pressure at inlet 2 to 6 psi.

3-229. INSTALLATION OF HYDRAULIC
"BRAKE SYSTEM CHECK VALVE.

a. Position the check valve and tighten the screws,
attaching the valve to the brake control valve,

b. Connect the hydraulic pipe.

c. Close and secure the hinged upper section of
the fuselage nose.

3-230. HYDRAULIC BRAKE SYSTEM

’ SELF-SEALING COUPLINGS.
3-231. Self-sealing couplings are installed to connect
the brake actuating cylinders to the flexible hoses of
the brakes. The coupling consists of two sections con-
nected by a union nut; each half of the coupling con-
tains a spring-operated valve. Unscrewing the union
nut closes the valves, and tightening of the union nut
opens the valves. No fluid leakage occurs when the
coupling is connected or disconnected. The coupling

_is arcached to the brake cylinder port with a hollow
" bolt, and is sealed with rwo soft aluminum or copper

gaskets. The hollow bolr is Jocked with a swivel
. coupling bolr locking plate.

3-232. REMOVAL OF HYDRAULIC BRAKE
SYSTEM SELF-SEALING COUPLINGS.

a. Relieve the hydraulic system pressure by oper-
ating the wing flaps.

b. Remove the swivel coupling bole locking plate.

g
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Figure 3-64. Broke Control Valve Assembly
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Itern Nomenclature

1. Cover
2. Spring
3. Scud (set in white lead)
4. Red Fiber Plug
5. Screw
6. Nue”
7. Nickel-Plated Brass Cap Nut
8. Washer
9. Packing

10. Housing

11.° Nute

12, Piston

13. Link

14. Screw

15. Nut

16. Nue,lock

17. Seat

Key to Figure 3-64

Itern Nomenclature
18. Steel Ball
19. Washer
20. Gasket
2]. Spring
22, Spacer
23, Packing
24. Pin
25. Pin

26, " Nut
27.  Spaces
28. Shafc »
29, Bolt and Nut -
30. " Lever Assembly
31 Clamp
32. Bole, Setscrew
A. - Low-Pressure Adjustment

" B. High-Pressure Adjustment

¢. Disconnect the flexible hose from the coupling
and plug the exposed end of the hose.

d. Remove the bolt attaching the coupling to the
brake cylinder port and plug the exposed hole.

3-233. DISASSEMBLY OF HYDRAULIC BRAKE
SYSTEM SELF-SEALING COUPLINGS. Only one
half of the coupling can be disassembled by unscrew-
ing the mounting fitting; the other half of the self-
sealing coupling cannot be disassembled.

3-234. ASSEMBLY OF HYDRAULIC BRAKE SYS-
TEM SELF-SEALING COUPLINGS. To assemble the
one half of the self-sealing coupling, screw the mount-
ing fitting together.,

3-235. INSTALLATION OF HYDRAULIC
BRAKE SYSTEM SELF-SEALING
COUPLINGS. :

a. Remove the plug from the exposed hole in the
brake cylinder port and secure the bolt, attaching the
coupling to the brake cylinder port.

b. Rernove the hose plug and connect the flexible
huse to the coupling. - e

c. Replace the _swivel'coﬁpl_i;);; bolt lovcking‘pfaté.

3.23¢. HEATING AND VENTILATING
SYSTEMS.

3-237. GENERAL DESCRIPTION. (See figures 3-67
through 3-70.) The heating and ventilating systems
consist of two major types. A steam-type systemn is
installed on early C-47 and on some C-47A airplanes.
-Hot-air type systems are installed on late C-47 and
C-117 airplanes. The steam-type system jncorporates

3-80

a boiler unit located around the right engine exhaust

tailpipe. Water is converted into steam by the heat
of the engine exhaust gases. The steam is forced into
a radiator which' heats outside air funneled through
an airscoop assembly. Heated air jis then circulated

through ducting into the compartments of the air--

plane. The hot-air type systems use outside air that
enters the two muff-type heat exchangers where cold
air, which enters through the airscoops, is mixed as
required to maintain the desired temperature. Venti-
lation is accomplished by allowing unheated outside
air to enter the ducting system, Controls, in conjunc-
tion with the necessary linkages, ducts, valves, and

- mixing chambers, regulate the temperature of the in-

coming air by permitting outside air and heated ajr
to mix in the proper proportions. Controls which reg-
ulate the flow of air are located at the duct inlets or
outlet termination points. An additional coatrol on
the steam-type heating and ventilating systems is
linked to a shutoff valve located in the steam pipe
between the boiler and radiacor.

3-238. STEAM HEATING AND VENTILATING

SYSTEM (C-47 AND SOME: C-47A °

AIRPLANES). o

- 3-239. GENERAL DESCRIPTION. (See figure 3-69.)

The steam heating and veatilating system consists of
a boiler, water supply tank, funnel (a reserve water

supply tank is installed on some airplanes), pressure

gage, pressure regulator, pressure relief valve, two air
eliminators, two steam traps (only one steam trap is
provided on some airplanes), shutoff valve, radiator,
two windshield defrosting shields, airscoops, pipes,
ducts, outlers, controls, and control linkages. Water
flows from the water supply tank to the bojler in the
exhaust pipe where the exhaust gas heat converts the

'

1
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Figure 3-65, Operaﬁ'on of Brake Control Valve
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Paragrophs 3-240 to 3-242

water into steam, The

-through ‘the steam supply pipes. The steam in the '

radiator s condensed j

hear to the ajr flowing through
The resulting condensation flows through 2

cabin,
stéam trap located in th

ator and returns to the boiler. An ajr elimipator, which
provides a vent to eliminate air from the system
‘quickly during the starting operations, js located on

the water supply tank

vent prevents sluggish operation of the steam system,

A second ajr eliminator

ator in the pipe leading from the radiator. The ajr

System drains back into the boiler and the water

supply. tank,

T.0.1C-47-2

Steéam passes into the radiator
PORP A
. . . PRISSURE

nto water by transmitting jes

the radjacor to the

e fuselage adjacent ro the radj.

next to the filler funnel. Thjs

is located adjacent to the radj.

3-240. Air enters the steam heating and ventilating

© System through a two-passage airscoop located on the
top of the fuselage. The airscoop diverts the incom-
ing air into two passages, one to the radiatoy and one
Both passages merge into one

around the radiator,

“3-241. On some airplaces, a duct located immediacely

afr of the mixing valve

the duce immediately afr of the mixing valve. This

handle, which protrudes from the duct jusc aft of che
radiator. The mixing valve handle is connected to 2

clockwise

adjoins the dugt which is con.-

compartment,

TABLE 3-22

"TROUSLE

PROBABLE ca USE

a. Steam system d
. operate;

oes not Steam shutoff valve does not open,

Valve damaged.
Control linkage ful;lfy.

Ducts damaged or permitling leakage
of warm qjr.

Figure 3-66. Brake Control Valve .
Test Connections

s through the hot and the cold ajr {
trols the setting of the butterﬂy-type
each ducr. When one valve is com-
other is closed. Turning the handle

shaft that extend

Pletely open, the
increa
(weather) valve, insualled in a duct aft of the intake
airscoop, controls the flow of outside air into the

33,341

the temperature, An

the radiator js shus off by a handle located on the -
floor against the aft bulkhead of the radio operator's
Pulling the. handle up shurs off the

AND VENTILATING SYSTEM. Trouble shooting of the
as outlined in ta_ble 3-22.

TROUBLE SHOOTING - sToAE HEATING AND VENTILATING SYSTEM .

REMEDY

Remove and replace steam shyp. -

off valve,
Replace dyct assembly,
Replace or repair linkoge,

Replace badly damaged ducts,.
Repair smal) holes,

,
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Figure 3-74. Windshield Defroster Shield
Installed

Key to Figure 3-74

Itemn Nomenclature
1. Hot Air Connection to Windshield
2. Latch

3-290. STEAM HEATING SYSTEM WINDSHIELD
DEFROSTING SHIELDS.
(See figure 3-74,)

3-291. Two windshield defrosting shields are pro-
vided to install at the windshields during cold weath-
er operations. An inlet located on one side of the shield
permits hot air from the heating and ventilating sys-
tem to be directed into the space between the wind-
shields. Frost formation is prevented by the hot air
flowing across the length of the windshield.

3-292. REMOVAL OF STEAM HEATING SYSTEM
WINDSHIELD DEFROSTING SHIELD.

a. Disconnect the heating duct from the defrosting
shield.

b. Turn the four latches and remove the windshield
defrosting assembly.

3-293. INSTALLATION OF STEAM HEATING
SYSTEM WINDSHIELD DEFROSTING
SHIELD.

a. Position the windshield defrosting assembly and
secure the four latches. v

b. Connect the heating duct to the windshield de-
frosting shield.

Section 1]
Paragraphs 3-290 to 3-300

3-294. STEAM HEATING SYSTEM OUTLETS,
DUCTS, PIPES, HOSE, AND INSULATION.
(See figure 3-69,) ’

3-295. Duct outlets located in the fuselage compart-
ment are provided for the pilot’s compartment foot
warmer outlets, radio operator’s outlet, and the main
Cargo compartment outlets. Flexible hose outlets are
installed for the pilot’s hand warmer, and for the out-
lets which direct hot air between the windshield de-
frosting shields and the main windshields. All of the
steam ducts are fabricated of either steel or Monel
metal. On some C-47 airplanes, corrosion-resistant sceel
ducts are installed, and the main cargo compartment
ducts are constructed of plywood or alumioum alloy.
Asbestos, Stonefelt, or fiberglass covering is installed
as insulation material throughout the airplane,

'3-206. REMOVAL OF STEAM HEATING SYSTEM

DUCTS, PIPES, AND HOSE. Disconnect the ducts,

pipes, and hose at the connecting joints, 2nd remove
them. : s

3-297. INSTALLATION OF STEAM HEATING
SYSTEM DUCTS, PIPES, AND HOSE.

a. Position and connect the ducts, pipes, and hose.

b. Check the connections at the joints for airtight

fit.

[y

3-293. HOT AIR HEATING AND VENTILATING -

SYSTEM (SOME C-47 AIRPLANES).

3-299. GENERAL DESCRIPTION. (See jigure 3-67.)
The hot air heating system, installed on some C-47

airplanes, consists of two exchangers, two miying -

chambers, four critical temperature warning lights,
two critical temperature thermoswitches, and the nec-
essary airscoops, ducts, tubing, hose, dutlet valves, con-
trols, and control linkages. Two windshield defrost-
ing shields, when installed, serve as baffles for the
outer windshield defrosting. ’

3-300. OPERATION OF HOT AIR HEATING SYS-
TEM (SOME C-47 AIRPLANES). Ram air enters the
two muff-type heat exchangers which are an integral
section of the engine exhaust tailpipe. Exhaust tail-
pipes heat the incoming air, which is then routed to
the applicable mixing chamber (see figures 3-75
through 3-85). The ram air and heated air are mixed
in the chamber to controlled proportions, to regulate
the temperature of the air flow into the airplane. Air
is routed through ducts to the pilot’s footwarmer out-

lets, astcrodome outlet, navigator's outlet, navigator's:

hand warmer outlet, radio operator’s outlet, radio op-
erator’s hand warmer outler, and the main cargo com-
partment outlets. An emecgency spill valve outler is
provided for the system in each nacelle. The controls
which regulate the outler openings are installed in

. D 3.93
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_/
G o
CoLD AR " "

ENTERS SYSTEM

Gotes in full closed (heoting) po-
sition direct hot air from exhoust
heot exchongar inlte system,

Gotes In ony intermediote (mixing)
position regulole temperalyre of
air enlering the systam,

GATES IN FULL OPEN (VENTIATING) POSITION

HOT AIR
FROM EXHAUST

_ HEAT EXCHANGIR

OYERBOARD VENT

2 control box located on the floor aft of the radio
operator’s chair, and on some C-47 airplanes, they are
located next to the outlet openings. The five controls
located within the contro! box regulace the righe side
cmergency spill valve, the left side emergency spill
valve, the lefr side mixing chamber, the right side
mixing chamber, and the cross-feed (bypass) control
for single-engine operation of the system. The first
three controls incorporate a flexible push-pull linkage
connection to che applicable outler valves; the other
two controls have rod linkages.

3-94

Figure 3-75. Mixing Chamber Operation

3,350

3-301. A critical-temperature thermoswitch installed

_in each spill valve assembly illuminates the critical

temperature warning light when the temperature ex-

ceeds 232°C (450°F). Two lights are installed in the

pilots’ compartment and two are installed in the radio
operator’s compartment. The left light in each com-
partment illuminates when the left thermoswitch re-
acts o0 excessive temperature, The right light illumi-
nates when the right thermoswirch reacts. The radio
operator must open the proper spill valve immedi-
ately after a warning light indication, to allow all of

~
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L 33,351  Figurs 3-77. Five-Way Branch Ducts, Hot Air
Figure 3-76. Airscoops to Mixing Chambers System (Some C-47 Airplanes)

(Some C-47 Airplanes)

must open the applicable emergency spill
valve immediately if the radio operator fails

Key to Figure 3-76 to do so. There must be no obstruction in the

Item Nomenclature ducts to restrict the flow of air through the .
1. Air Intake Scoop — Right-Hand Mixing Chamber exchangers at any time. High temperatures
2. Air Intake Scoop — Left-Hand Mixing Chamber will occur and burn out the exchangers if

the air flow is blocked off. Ample veatilation :
is available when the mixing chamber valves
the heated air to escape overboard. The spill valve are positioned to allow the outside air to
will be closed again when the light goes off. ‘ enter the fuselage and at the same time pre-
i vent entrance of heated air from the heat

: exchangers. Open the emergency spill valves
WARNING to prevent any unnecessary accumulation of
heat in the nacelle section.

- 3-302. TROUBLE SHOOTING OF HOT AIR HEAT-

The pilot, co-pilot, andsradio operator must ING SYSTEM (SOME C-47 AIRPLANES). Trouble

be alert when a critical temperature warn- shooting of the hot air heating system is accomplished

ing light illuminaces. The pilot or co-pilot as outlined in table 3-23.

TABLE 3-23 ‘ '
TROUBLE SHOOTING - HOT AR HEATING SYSTEM (SOME C-47 AIRPLAN ES)
TROUSLE - PRO3ABLE CAUSE REMEDY

Hot «ir systems operale im- Component parts faulty or domaged. Replace or repair component
properly. A : . ' . parts,

- Connections between ducts and com- Tighten connections.

ponent parls insecure,

Controls incorrectly attached or dam- Correct attachments, Replace
aged. control or control part.
Critical temperature warning light Check wiring and bulbs.

fails to illuminate.

Emergency defroster blower fails to Check wiring. Check duct con-
operate. nections.

. 3-95
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'Figure 3-79. Hot Air System, Outlets and
Controls, Radio Operator’'s Compartment
(Some C-47 Airplanes)

Key to Figure 3-79.
Itern Nomenclatire
Flexible Hose Hand Warmer Outlec
Warm Air Qutlec
RH Emergency Spill Valve Control
LH Emergency Spill Valve Conrrol
LH Mixing Chamber Control

DRSNS

3-96
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Figure 3-80. Hot Air System Outlers, -
Navigator’s Compartment

Key to Figure 3-80

Itern Nomenclature
1. Warm Air Outlet
2. Flexible Hose Hand Warmer Outlet

3-303. REMOVAL AND INSTALLATION OF COM-
PONENTS OF HOT AIR HEATING SYSTEM (SOME
C-47 AIRPLANES). Removal and installation of the
hot air heating system components are accomplished
as outlined in the following paragraphs.

3-304. HOT AIR HEATING SYSTEM MUFF-TYPE
HEAT EXCHANGERS. I
(See figures 3-67, 3-85, and 3-86.)

©3-305. A muff-type heat exchanger, installed around

each exhaust tilpipe, heats cthe ajr which is then
circulated to the fuselage compartmencs, A connecting
air infet admits outside air to the heat exchanger, The
air in the heat exchanger is heated by the engine
exhaust gases and cthe heated air flows through a duct
into a mixing chamber. An exhaust extension on the

-outlet end of the tailpipe allows gases to be directed

dowaward below the surface of the wings. The exhaust
extension outlet is not required when the steam heating
system is installed,

3-306. REMOVAL OF HOT AIR HEATING
SYSTEM MUFF-TYPE HEAT EXCHANGER.

a. Remove the bolts from che brackets and links.

b. Lift che exchanger from ics position.

s

-\
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. >33.56
Figure 3-81. Hot Air System, Looking Aft
(Some C-47 Airplanes)

Key to Figure 3-81.

Itern Nomenclature

Main Cargo Compartment Duct

Connection .

Hose to Electric Windshield Defroster Blower
(plug inserted on some airplaaes)

Hose to Four-Way Branch Assembly

Pl oAl

. Remove the blanket from the assembly unit. The
emainder of the heater is welded to the exhaust
:ilpipe. *

-307. INSTALLATION OF. HOT AIR HEATING
SYSTEM MUFF-TYPE HEAT EXCHANGER.
(See figure 3-87).

4. Secure the extreme aft top adjustable link to the
rracket.

b. Insect the bolt through the bracker holes and
he link head.

¢. Tighten the nut against the bracket.

d. Secure the side adjustable link to the b;ackec.

¢. lnsert the holding pin into the top front bracker.

¢ Secure the forward lower flange area to the
firewall.

. Remove the pin from the bracket. Replace with
an AN4-12A bolt.
Note
Five ANOG0-416 steel washers are installed
on the bolt between the flange and side or
sides of the bracket.

Section {1}
Paragraphs 3-307 to 5-308

Figure 3-82.- Emergency Spill Valve
{Above Wing Hoist)

33.358

Figure 3-83. Hot Air System Components
Above Pilot’s Seat

Key to Figure 3-83
" Ltems Nomenclature
1. Qutlet Valve Controls
2. Flexible Hose Warm Air Outlet
3. Hose to Windshield
h. Secure the middle top adjustable link to the
bracket. .

3-308. TEST AFTER INSTALLATION OF
HOT AIR HEATING SYSTEM MUFF-TYPE
HEAT EXCHANGER. :

a. Test the heat exchanger to 20 psi air pressure.

3-97
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233,359

Figure 3-84. Hoy Ajr System Components Above

Navigatnr's Compartment and Passageway
Key to Figure 3.84
Iten Nomenclature

1. Four-Way Branch Outlet to Windshield

2. Hose to Electric Windshield Defroster Blower
(plug inserted on some airplanes)

3. Flexible Hose to Astrodome -

4. Defroster Hose Leading to Wiadshield

b. Leakage should not exceed a rate of 9 psi in

an hour. N

3-309. HOT AIR HEATING SYSTEM MIXING
VALVE ASSEMBLY (MIXING CHAMBER),
(See figures 3-67 and 3-75.)

3-310. Mixing chambers, one located on each side—ef-
the fuselage, are provided to mix the cold and heated
air in proportions necessary to maintain the desired
temperature in the fuselage compartments. One mixing
chamber is connected by a duct to the lefc heat ex.
changer and the other is connected to the right heat

‘exchanger. -An’ airscoop assembly is installed at the

boctom of cach mixing chamber. The airscoop duce,

located on the bottom of the fuselage, routes oucside

air into the forward section of the mixing chamber.
The aft opening ducts hot air from the aft section of
the mixing chamber. A valve assembly, located at che
top of each vertical section of the mixing chambers,
permits cool and warm air to mix in various propor-
tions to provide the desired temperature swhen the
valve controls are manually operated, The operation
of the applicable control from the full HOT or full
COLD position allows for any proportion of cool
and hot air to be mixed as required. A maximum
amount of hot air and a minimum amount of cool air

air

3-93
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» 33,380
Figure 3-85.. Hot Air System Components,
Navigator's Compuartment
(Some C-47 Airplanes)

Key to Figure 3-85

Item Nomenclature
L Duct co Main Cargo Duct
2. Outlet Valve Control
3. Duct to Outlet
4. Duct to Windshield

enters the fuselage compartments when the control is .

positioned in full HOT position. When the control is
placed in the full COLD position a minimum amount
of hot air and a maximum amount of cool air enters
the fuselage compartments,

. xx i 2 2 2 . 3 ‘ gl<
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Figure 3-86. Heat Exchanger Installed !
(Hor-Air Type System) -




T.0.1C-47-2

33,362
Figure 3-87. Aﬂ'achmg Muff-Type Heat
Exchanger

Key to Figure 3.87

Item Nomenclature

1. Attachment to Firewall

Top Front Attachment

Top Adjustable Link Attachment
Rear Adjustable Link

N

3-311. REMOVAL OF HOT AIR HEATING

SYSTEM MIXING VALVE ASSEMBLY
(MIXING CHAMBER).

a. Remove the floor panel located above the mixing
chamber, if necessary.

b. Disconnect the ducts from the mixing chamber.
c. Disconnect the control linkége.

d. Remove the screws from the airscoop assembly.

e. Disconnect and remove the mixing chamber from

the airscoop assembly.

3-312. INSTALLATION OF HOT AIR HEATING
SYSTEM MIXING VALVE ASSEMBLY
(MIXING CHAMBER).

a. Connect the mixing chamber to the airscoop
assembly, and secure it with the screws.

b. Connect the control linkage unit.

‘¢. Connect the ducts to the mixing chamber and
replace the screws,

d. Replace

chamber.

the floor panel above the mixing

Section |}
Paragraphs 3-311 to 3-316

3-313- HOT AIR HEATING SYSTEM DUCTS,
FLEXIBLE HOSE, AND OUTLETS.
(See figures 3-67 and 3-88.)

3-314. All ducts are constructed of welded aluminum,
with the exception of the corrugated tube duct locaced
at the aft end of each muff-type heat exchanger. Duct
outlets are provided for the pilots’ footwarmer heat
outlets, radio operator’s heat outlet, navigator’s heat
outlet, the main cargo compartment duct outlets, and
the emergency spill valve outlets. The main cargo
compartment duct outlecs and the emergency spill valve
outlets vent the excess hot air into the atmosphere.
Flexible hose outlets are used wherever it is necessary
1o change the position of the heat outlets, and are
provided for the pilots’ outlets, windshield defroster
outlets, astrodome defroster hose, radio operator’s hose,

and the navigator’s hose outlet.

3-315. REMOVAL OF HOT AIR HEATING

SYSTEM DUCTS, FLEXIBLE HOSE
AND OUTLETS

a. Remove the ducts, hose and attaching parts. 1 \’um-
ber the parts to facilitate installation.

b. Remove the floor panels or work through tbe
access doors as necessary.

e P e e

¢. Remove the insulation from the duct where :
necessary. : ‘

d. Disconnect the hose or ducts at the joints,

3-316. INSTALLATION OF HOT AIR HEATING o

SYSTEM DUCTS, FLEXIBLE HOSE, AND i
OUTLETS.

a. Arrange numbered ductsand hose for installation.

SRR

b. Apply sealing compound to the ducts.
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¢. Check all the duct joints for leakage,

d. Replace the floor panels, if removed.

3-317. HOT AIR HEATING SYSTEM CONTROLS
AND VALVES,
(See figures 3-67, 3-73, and 3-89.)

3-318. Three types of controls are used in the hot -air
system. The first type consists of a flexible push-pull
linkage becween the control plunger and the applicable
valve. Controls of this type are attached to the right
side spill valve, the lefr side spill valve, and the left
side mixing chamber, The second type consists of a
mechanical linkage berween the plunger and the con-
nected valve. Controls of this type atrach to the right
side mixing chamber and -the bypass valve. The local
controls incorporating mechanical linkages are located
next to the outlets. Controls directly attached to the
mixing chambers regulate the temperature of the air
in the fuselage compartments, The valves throughout
the entire system are of the butterfly or flap type.

3-319. REMOVAL OF HOT AIR HEATING
SYSTEM CONTROLS AND VALVES,

a. Starc at the valve when removing the units and
work toward the point of control.

b. Number the parts as they are removed to facilitate

reinstallation.

¢. Do not remove or disconnect the controls incor-
porated with the valves. Remove the entire duct as-
sembly containing the control.

3-320. INSTALLATION OF HOT AIR HEATING
SYSTEM CONTROLS AND VALVES.

) .S .
a. "Arrange the numbered parts for installation.

b. Position and connect the duct assembly,

©3-321. TEST AFTER INSTALLATION OF
HOT AIR HEATING SYSTEM
CONTROLS AND VALVES.

a. Check all the controls for freedom of movement.

b. Correct the attachment and the movement as
required. B : '

3-322.- HOT AIR HEATING SYSTEM
" THERMOSWITCHES AND
WARNING LIGHTS. ‘
(See figure 3-67.)

3-323. The two critical temperature thermoswitches
energize the critical temperature warning lights when
the hot air heating system temperatures exceed 232°C
(450°F). One switch is installed in each emergency
spill valve, Two warning lights are installed in each

compartment for the pilot and the radio operator.

Hlumination of the warning lights informs the crew
thac the spill valve must be opened immediately, Refer

3-100
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33,364

E
Figure 3-89. Control Box, Five Button Plunger | .
(C-47 Airplanes) \ -

Key to Figure 3-89

Itermn Nomenclature

RH Nacelle Emergency Spill Valve Control
LH Nacelle Emergency Spill Valve Control
LH Mixing Chamber Control

Bypass (Cross-Feed) Control

RH Mixing Chamber Control

Box Assembly

Lever Assembly

Link Assembly

Lever Assembly

Lever Assembly

Shafc

TOEVWINAWMAWN ~

“
[N

to Section VIII for removal and installation procedures,

\

3-324. HOT AIR HEATING SYSTEM
EMERGENCY DEFROSTER WINDSHIELDS.
(See figure 3-70,) e

3-325. Emergency defroster windshields provided are’
identical for all systems. Refer to paragraph 3-291.
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Figure 3-90. Hot Air System (Some C-47 Air;:;lanes)
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3-326. HOT AIR HEATING AND VENTILATING
SYSTEM (LATE C-47 AIRPLANES).

3-327. GENERAL DESCRIPTION. (See figures 3-70
@nd 3-90.) This hot-air type heating and ventilating
system differs from the other hot-air type system in-
stalled on C-47 airplanes in the following respects: The
cross-feed bypass duct for single-engine operation of
the system and the right side duct have been removed
and an electrical defrosting blower is installed for the
windshield and astrodome defrosting in case of an
emergency or during ground operation. A duct js
installed to supply heat to the autopilot servo unit.
The control box, located on the floor behind the radio
operator’s compartment, has been revised to include
only the controls regulating the two emergeancy spill
valves and the left side mixing chamber. The cross-feed
bypass control is located behind the co-pilot’s seat. The
right engine muff-type heac exchanger supplies heat
to the right mixing chamber where it is mixed with
incoming cool air to regulate the temperature, This
mixed air flows through ducts into the flight compart-
ment to the pilots’ footwarmer outlets, radio operator’s
heat, and flexible hose hand warmer outlets. The left
engine muff-type heat exchanger operates together
with the left mixing chamber to supply warm air to
the main cargo compartment duce, defroster unit duce,
and the navigator’s compartment duct. From these
main ducts warm air is routed to the astrodome de-
froster, windshield, pilots’ and navigator’s hand
warmers, and the outlets in the main cargo compart-
ment. The controls incorporate a flexible push-pull
linkage which extends from the control to the appli-
cable valve outlet. The controls adjacent to and integral
with the outlet valve they control are the exceptions,
When the defrosting outlets control (seq, figure 3-91) is
positioned to the EMERGENCY DEFROST BLOWER
ON position, it automarically actuates a spring-loaded
switch and starts the electric mortor of the emergency
defrosting blower. The switch returns to its original
position when the control is moved from the ON
position, thus turning off the electric blower. The
hot-aic type system is similar in operation to the heat-
ing system outlined in paragraph 3-298.

3-323, TROUBLE SHOOTING OF HOT AIR HEATING )
AND  VIENTILATING. SYSTEM (S50ME C-487 AIR-

PLANES). Trouble shooting of the hot air heating and
ventilating system is accomplished as outlined in para-
graph 3-302.

3-329. REMOVAL AND INSTALLATION OF COMPO-
NENTS OF HOT AIR HEATING AND VENTILATING
SYSTEM (SOME C-47 AIRPLANES). Removal and in-
stallation of the components of the hot air heating and
ventilating system are accomplished as outlined in the
following paragraphs, Tesc procedures are outlined
where applicable.

3-102
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33,356 .

Figure 3-91. Navigator's Compartment Hot Air

System (Some C-47 Airplanes) ("

Key to Figure 3.97

Item Nomenclature
1. Electric Defroster Blower Motor Switch
2. Stop
3. Duct to Main Cabin Duct
4. Duct to Warm Air Oudlet
s. Duct to Electric Defroster Blower

(plug insected on some C-47 airplaries)
Outler Conctrol
Hose.to Windshield Outlecs

N

3-330. HOT AIR HEATING AND VENTILATING
SYSTEM MUFF-TYPE HEAT EXCHANGER
. (SOME C-47 AIRPLANES). '

(See figures 3-70 and 3-36.)

3-331 The muff-type heat exchangers are identical oﬁ
both C-47 hot-air type heating and ventilating systems.
Refer 1o paragraph 3-304.

4
3-332. HOT AIR HEATING AND VENTILATING l,

SYSTEM MIXING VALVE ASSEMBLY
(MIXING CHAMBER) (SOME C-47
AIRPLANES).

(See figures 3-67 and 3-75.)

3-333. The mixing valve assembly is ideatical on both
of the C-47 hot-air type heating and ventilating systems,’
Refer to paragraph 3-309.

o~
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3-334. HOT AIR HEATING AND VENTILATING
SYSTEM DUCTS, FLEXIBLE. HOSE, AND
OUTLETS (SOME C-47 AIRPLANES).

(See figures 3-67 and 3-70.)

3-335. For informati.on concerning the hot air system
ducts, flexible hose, and outlets for C-47 airplanes, refer
to paragraph 3-313,

3-336. HOT AIR HEATING AND VENTILATING
SYSTEM CONTROLS AND VALVES (SOME
C-47 AIRPLAINES).
(See figures 3-70 and 3-73.)

3-337. The two types of controls used in the hot air
heating and ventilating system are the flexible push-
pull linkage controls and the plunger-type controls
which are linked to the outlet valve. The flexible push-
pull linkage controls, installed in a box assembly lo-
cated in the radio operator’s compartment, are attached
to the righe spill valve, the left mixing chamber, and
the right mixing chamber. The plunger-type control
is installed behind the co-pilot’s seat. The controls
attached to the mixing chambers regulate the tempera-
ture of the air in the fuselage compartments.

3-338. REMOVAL OF HOT AIR HEATING AND
VENTILATING SYSTEM CONTROLS AND
VALVES. Begin at the valve and work toward the
point of control for removal.

a. Number the parts as they are removed to facili-
tate reinstallation.

b. Disconnect and remove the duct assembly house-
ing the controls,

3-339. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM
CONTROLS AND VALVES.

a. Arrange the numbered parts to be installed.

b. Position and connect the entire duct assembly.,

3-340. TEST AFTER INSTALLATION OF HOT AIR
HEATING AND VENTILATING SYSTEM
CONTROLS AND VALVES.

a. Check all the controls in the duct assembly' for
freedom of movement,

b. Correct and adjust the attachment and the move-
ment of the controls.

3-341. HOT AIR HEATING AND VENTILATING
SYSTEM THERMOSWITCHES AND
WARNING LIGHTS (SOME C-47
AIRPLANES).

3-342. For information concerning the hot air heating
snd ventilating system thermoswitches and warning

lights, refer to paragraph 3-322,

Section |}
Paragraphs 3-334 to 3-353

3-343. HOT AIR HEATING AND VENTILATING
SYSTEM WINDSHIELD DEFROSTING
SHIELDS (SOME C-47 AIRPLANES).

(See figwre 3-74.)

3-344. For information concerning the hot air heating
and ventilating system windshield defrosting shields,
refer to paragraph 3-290.

3-345. HOT AIR HEATING AND VENTILATING
SYSTEM ELECTRIC DEFROSTING
BLOWER (SOME C-47 AIRPLANES).

3-346. On some C-47 airplanes, an electric defrosting
blower is installed for the windshield defrosting sys-
tem. This blower is used during emergency defrosting
conditions. Placing the defrosting valve control in the
EMERGENCY DEFROST BLOWER ON position
automatically actuates a switch starting the blower,
The switch turns off the blower when the defrosting

valve control is moved from the EMERGENCY DE-

FROST BLOWER ON position. o

3-347. REMOVAL OF HOT AIR HEA;l"ING AND
VENTILATING SYSTEM ELECTRIC
DEFROSTING BLOWER.

a. Disconnect the electric motor connector. L
b. Disconnect the flexible hose.

¢. Remove the attaching bolts and the blower from
the bracket.

3-348. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM ELECTRIC
DEFROSTING BLOWER.

a. Fasten the bolts attaching the blower to the
bracket.

b. Connect the electric moror connector.

3-349. TEST AFTER INSTALLATION OF HOT AIR
HEATING AND VENTILATING SYSTEM ELEC-
TRIC DEFROSTING BLOWER. Place the defrosting
valve control in the EMERGENCY DEFROST
BLOWER ON position and check the blower air
volume at the windshield defrosting outler.

3-350. HOT AIR HEATING AND VENTILATING -

SYSTEM AUXILIARY HEATER
(SOME C-47 AIRPLANES).

3-351. Provisions are made on some C-47 airplanes for
installing an engine-driven auxiliary heater unic in

the main cargo compartment between stations 492
and 506. ‘

3-352. HOT AIR HEATING AND VENTILATING
SYSTEM (C-117 AIRPLANES),
(See figures 3-68 ard 3.92.)

3-353. GENERAL DESCRIPTION. The heating and
ventilating system on the C-117 airplanes consists of

3-103
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Figure 3-92. Nacelle Hot Air Installation

Key to Figure 3-92

Itern Nomenclature

Push-Pull Control Assembly
Emergency Spill Valve
Adjustable Link Attachment
Corrosion-Resistant Steel Dusc
Adjustable Link Atcachment

VoA N

tsvo heat exchangers, a mixing chamber, two critical
temperature thermoswitches, two windshield defrose-
ing shields, airscoops, ducts, tubing, hose outlet valves,
vents, conrrols, and control linkages,

3-354. OPERATION OF HOT AIR HEATING AND

VENTILATING SYSTEM (C-117 AIRPLANES). The N

hot air system operates with heated ram air from two
muff-type heat exchangers. The air is heated by rthe
exhaust tailpipes and is routed from each heat ex-
changer to the mixing chamber. Air from the right
engine heat exchanger flows to the mixing chamber
and then 1o the pilots’ compartment. A safeguard stop

for the right heat exchanger, located on the pilot’s

byp:ss valve, permits no more than 80 per cent of the
heated air to bypass the mixing chamber. Heated air
and cold air are mixed as required to maintain the
correct temperature in the passenger cabin and lava-
tory. Eight controls are installed for the hoc air system.
The main coatrol box assembly contains six of the
controls (see figure 3-93;, and is located behind the

3-104

e it b

T1.0. 1C-47-2

33,363
igure 3-93. Heating und Ventilating System
Control Box, Located Behind Co-Pjlot
{C-117 Airplanes)

T

Key to Figure 3-93
Item Nomenclature
1. Instruction Panel (above and afc of co-piloc’s
seat)
2. Right Nacelle Spill Valve Control
3. Left Nacelle Spill Valve Control
4. Bypass Control '
g 5. Defroster Heat Control .
6. Cockpit and Maximum Defroster Heat Control
7. Cold Air Control

. 14
co-pilot’s seat at fuselage station 86. The six controli
are for the pilot’s cold air and bypass valves, the pilots'\
hot air, the defroster, and the right and left emergency
spill valves. A seventh control for the defroster blower
is located above and to the right of the main control
box. The controls incorporate flexible push-pull link-
ages. The mixing chamber control is installed in a
separate control box located on the right forward side
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Figure 3-94. Cabin Ventilator and Heat Controls
(C-117 Airplanes)

Key to Figure 3-94

Itemn Nomenclature®
1. Passenger Cabin Ventilator Control
2. Passenger Cabin Heat Control

3-355. TROUBLE SHOOTING OF HOT AIR HEATING AND VENTILATING SYSTEM (C-117 AIRPLANES). Trouble

Section 11l
Paragraphs 3-355 to 3-354

of the bulkhead forward of the main cabin. Two criti-
cal temperature thermoswitches illuminate the critical
temperature warning lights located on the co-pilot’s
instrument panel, and indicate when the temperatures
exceed 232°C (450°F).

CAUTION

The pilot or co-pilot must open the correct
spill valve émmediately whenever the warning
light illuminates. The ducts must be free of
obstructions at all times, as excessive tempera-
tures occur and the exchangers burn ourt if
the air is blocked off. Ample ventilation is
available when the mixing chamber valves
allow outside air to enter the fuselage while
at the same time preventing the entrance of
heated air from the heat exchangers. The
emergency spill valves must be open to pre-
vent any unnecessary accumulation of heat in
the nacelle section. The spill valve will be
closed again when the warning Jight goes out,

A carbon monoxide indicator located below the fuse-
lage ceiling is provided at station 177.5.

3-355. Ventilation for the main passenger cabin of
the airplane in flight is regulared by the two contsols
(see figure 3-94) located in the forward baggage com-
partments, Swivel-type air outlets at the passenger seat
locations are installed in the ventilating ducts of the
hatrack assemblies. A swivel-type air outlet supplies
ventilating air to the lavatory. A ground air condition-
ing unit inlet provides for ventilation of the passenger
cabin from an external source whenever the airplane
is not in flight. The inlet connection is located on the
right side of the fuselage at station 538, and attach-
ment is made by raising a hinged door over the open-
ing. The venrilating outlet 10 the passenger cebin is
covered by a metal grill located in the wall aft of the
buffet installation. .

shooting of the hot air heating and ventilating system is accomplished as outlined in table 3-24.

TABLE 3-24
TROUBLE SHOOTING - HOT AIR HEATING AND VENTILATING SYSTEM (C-117 AIRPLANES)

TROUBLE

PROBABLE CAUSE

REMEDY

Component
leaks in ducts.

Hot air system operates im-
properly.

Connecton between ducts and com-

parts damaged. Small

Repair or replace the compo-
nent parts made of aluminum
alloy, replace other demagad
parts,

-

Tighten connection.

ponent parts insecure,

Controls damaged or incorrectly at-

tached.

Replace damaged control. or
control puort. Correct ‘attach-
menlt.
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TABLE 3-24 fConﬁnued)

TROUBLE PROBABLE CAUSE REMfDY

(Continued) Critical temperature warning light
fails to iHuminate.

Emergency defroster blower fails to

operate.

Check wiring. Check bulbs.

Check wiring. Check duct con- (

neclions.

3-357. REMOVAL AND INSTALLATION OF COMPO-
NZNTS OF HOT AIR HEATING AND VENTILATING
SYSTEM (C-117 AIRPLANES). Removal and jastalla-
tion of the hot air heating and ventilating system
components on the C-117 airplanes are accomplished
as outlined in the following paragraphs.

3-358. HOT AIR HEATING AND YENTILATING
SYSTEM MUFF-TYPE HEAT
EXCHANGERS (C-117 AIRPLANES).

(Yee figures 3-87 and 3-95.)

3-359. The muff-type heat exchangers are identical to
those ‘nstalled on the C-47 airplanes. Refer to para-
graph 3-304. :

3-360. HOT AIR HEATING AND VENTILATING
SYSTEM MIXING VALVE ASSEMBLY
(MIXING CHAMBER) (C-117 AIRPLANES).
(See figure 3-75.)

3-361. The C-117 airplane hot air heating and venti-
lating syscem mixing chamber blends hot and cold air
in the proportions necessary to maintain a desired
temperacture in the fuselage compartments. The mixing
chamber is connected by two ducts. One duct routes to
the left of the heat exchanger, and the other routes to
the pilot’s bypass duct from the right heat exchanger.
An zirscoop assembly is located on the bottom of the
fuselage with one forward and one aft opening.

3-362. REMOVAL OF HOT AIR HEATING AND
VENTILATING SYSTEM MIXING VALVE AS-
SEMBLY (C-117 AIRPLANES). Removal of the C-117
hot air system mixing chamber is accomplished as out-
lined in paragraph 3-311.

3-363. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM MIXING VALVE
ASSEMBLY (C-117 AIRPLANES). Installation of the
C-117 hot 2ir system mixing chamber is accomplished
as outlined in paragraph 3-312.

3-364. HOT AIR HEATING AND VENTILATING
SYSTEM DUCTS, FLEXIBLE HOSE,
OUTLETS, VENTS, AND AIRSCOOPS
(C-117 AIRPLANES).

(See figure 3-68.y

3-365. A venturi and duccs, located at fuselage bulk-
‘head station 117, are installed on C-117 and some .C-47
.airplanes. The duct provides adequate cooling for the
main clecerical junction box and generator volrage

3-106

Figure 3.95, Installing Muff-Type
Heat Exchanger

Key to Figure 3-95

Itern © Nomenclature
1. Side Adjustable Link Connectjon
2, Heat Exchanger Projection — Bolt to Firewall :
3. Engine Tailpipe Exhaust . .
4. Muff-Type Heat Exchanger*
5. Top Forward Heat Exchanger Projection
6. Cold Air Intake Connection

* The muff-type heat exchanger is an integral (welded)
parc of the exhaust tilpipe.
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regulators. For additional information, -refer to para-

graph 3-313.

3-366. REMOVAL OF HOT AIR HEATING AND
VENTILATING SYSTEM DUCTS, FLEXIBLE
HOSE, OUTLETS, VENTS, AND AIRSCOOPS
(C-117 AIRPLANES). Removal of the C-117 hot air
system ducts, flexible hose, outlets, vents, and airscoops
is described in paragraph 3-315.

3-367. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM DUCTS, FLEXIBLE
HOSE, OUTLETS, VENTS, AND AIRSCOOPS (C-117
AIRPLANES). Installation of the C-117 hot air system
ducts, flexible hose, outlets, vents, and airscoops is
described in paragraph 3-316.

3-368. HOT AIR HEATING AND VENTILATING
SYSTEM CONTROLS AND VALVES (C-117
AIRPLANES).
v(See [igure 3-94,)

3-369. The hot air heating and ventilating system
controls consist of flexible push-pull linkages between
the control plunger and the valves. Six of the hot zir
system controls are installed in a control box assembly
located aft of the co-pilot’s seat. The control for the
defroster blower is located above and to the right of
the main control box. The mixing chamber control is
located above the floor near the forward end of the
main cabin heating ducts. Two flexible push-pull con-
trols for the ventilating system are located on the rear
wall of the front baggage compartment. One flexible
push-pull control is located on the left side and one
is located on the right side of the cabin entrance door.
The control attached to the mixing chamber regulates
the temperature of the air in the fuselage compart-
ments, The other controls regulate the flow of air
through the outlets. The valves throughout the heating
and ventilating system are of the butterfly or flap type.

3-370. REMOVAL OF HOT AIR HEATING AND
YENTILATING SYSTEM CONTROLS AND
VALVES (C-117 AIRPLANES). On C-117 airplanes,
removal of the hot air heating and ventilating system
controls and valves is accomplished as described in
paragraph 3-319. '

3-371. INSTALLATION OF HOT AIR HEATING

AND VENTILATING SYSTEM CONTROLS AND

VALVES (C-117 AIRPLANES). On C-117 airplanes,
installation of the hoc 2ir heating and ventilating sys-
tem controls and valves is accomplished as described
in paragraph 3-320.

3-372. TEST AFTER INSTALLATION OF HOT
AIR HEATING AND VENTILATING SYSTEM
CONTROLS AND VALVES (C-117 AIRPLANES).
On C-117 airplanes, test after installation of the hot
air heating and veatilating system controls and valves
is accomplished as described in paragraph 3-321.

Section 1]
Parographs 3-356 1o 3-383

3-373. HOT AIR HEATING AND VENTILATING
SYSTEM WINDSHIELD DEFROSTING
SHIELDS (C-117 AIRPLANES).

(See figure 3-74.)

3-374. The windshield defrosting shields are similar
to those used on C-47 airplanes. Refer to para-
graph 3-290 for details.

3-375. REMOVAL OF HOT AIR HEATING AND
VENTILATING SYSTEM WINDSHIELD DE-
FROSTING SHIELDS. Removal of the C-117 airplane
hot air system windshield defrosting shields is accom-
plishied as described in paragraph 3-292.

3-376. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM WINDSHIELD DE-
FROSTING SHIELDS. Installation of the C-117
airplane hot air heating and ventilating system wind-
shield defrosting shields is accomplished as described
in paragraph 3-293.

3-377. HOT AIR HEATING AND VENTILATING
SYSTEM ELECTRIC DEFROSTING
BLOWER (C-117 AIRPLANES).

3-378. The C-117 airplane hot air heating and venti-
lating system electric defrosting blower is identical to
the one installed on some C-47 airplanes. Refer to
paragraph 3-345 for detailed information.

3-379. REMOVAL OF HOT AIR HEATING AND
VENTILATING SYSTEM ELECTRIC DEFROSTING
BLOWER (C-117 AIRPLANES). Removal of the
C-117 airplane hot air heating and ventilating system
electric defrosting blower js accomplished as outlined
in paragraph 3-347.

3-380. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM ELECTRIC DE-
FROSTING BLOWER (C-117 AIKFLANES). Instal-
lation of the C-117 airplane hot air system electric

defrosting blower is accomplished as outlined in para-
graph 3-348.

3-381. TEST AFTER INSTALLATION OF HOT
AIR HEATING AND VENTILATING SYSTEM
ELECTRIC DEFROSTING BLOWER (C-117 AIR-
PLANES). For the test procedure afcer installation of
the hot air heating and ventilating system electric
emergency defrosting blower, refer to paragraph 3-349.

3-382. HOT AIR HEATING AND VENTILATING
SYSTEM THERMOSWITCHES AND
WARNING LIGHTS (C-117 AIRPLANES).

3-383. The thermoswitches and warning lights on
C-117 airplanes are similar to those installed on some
C-47 airplanes. For detailed information, refer to para-
graph 3-322
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3-384. HOT AIR HEATING AND VENTILATING
SYSTEM CARBON MONOXIDE
INDICATOR (C-117 AIRPLANES).

(See [igure 3-96.)

3-385. The carbon monoxide control box is located on
the forward side of the front bulkhead of the passenger
cabin. A red warning light and reset button are located
beneath the flight instrument panel. Illumination of
the warning light indicates the presence of carbon
monoxide (CO) in the heating and ventilating system.
A pipe connection from the vacuum system, intercon-
nected "with 2 hot air duct and indicator, supplies a
flow of hot air from the heat exchanger and regulates
the vacuum supply of from 2 to 4 inches of mercury
(Hg). The air supply is considered safe if the float is
located in the top position of the control box guard
window.

WARNING

SRR
When the float is in the low position, the air

supply is unsafe and extreme caution must be
observed,

The slightest presence of carbon monoxide in the
system activates a bimetallic element switch, illumi-
nating the red warning light located at the instrument
panel. RefertoSection VII for additional information
regarding the carbon monoxide indicator. The reset
button is operated manually to turn off the warning
light. The warning light will illuminate again in 5
minutes if a dangerous amount of- carbon monoxide
is still present in the heating sysiem.

Note

An electrical defect in the unit is evident
when the percentage indicator on the control
box indicates the presence of carbon monox-
ide and the light is not illuminated. An elec-
trical defect is also evident when the indicacor
light remains on and the percentage diat does
not indicate the presence of carbon monoxide.
Press the resec button several times and if che
lighc remains on, check the wiring and the
control box unit.

3-386. REMOVAL OF HOT AIR HEATING
AND VENTILATING SYSTEM
CARBON MONOXIDE INDICATOR.

a. Remove the four screws from the control box.
b. Lift the contro!l box from the shock mounts.

¢. Disconnect the electrical and vacuum connections
and remove the indicacor.

3-108
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LT 33,371
Figure 3-96, Cabin Cold Air Control and Carbon
Monoxide Unit (C-117 Airplanes)

Key to Figure 3-96

Item Nomenclature
1. Passenger Cabin Cold Air Duct Control
2, Carbon Monoxide Signal Assembly

3-387. TEST BEFQRE INSTALLATION OF HOT
AIR HEATING AND VENTILATING
SYSTEM CARBON MONOXIDE
INDICATOR.

a. Start the airplane engines.

b. Connect the inlet pipe from the hot-ajr ducc
to the indicator and supply 0.010 per cent carbon
monoxide, ’

¢. Check the wiring and repeat the test if the indi-
cator light does not illuminate. '

d. Replace the control box if tests ountlined .in
this paragraph do not correct the indicator light
malfunction.

Note -
A 50-hour service inspection of this type Is

recommended.

3-388. INSTALLATION OF HOT AIR HEATING
AND VENTILATING SYSTEM CARBON
MONOXIDE INDICATOR.

a. Connecc the electrical and vacuum fittings.
b. Position the control box on the shock mounts,

¢. Position the indicator and secure the four screws
on the control box.

-

~
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3-389. TEST AFTER INSTALLATION OF HOT
AIR HEATING AND VENTILATING
SYSTEM CARBON MONOXIDE
INDICATOR.

2. The inscrument is operative when the airplane
batteries are switched on.

b. A warm-up period of 15 minutes is required. The
signal light on the instrument panel may illuminate
during this time, as this is characteristic of the signal
assembly during the warm-up period. Press the reset
burzon and the light will go off and remain off unless
carbon monoxide is present in a greater concentration
than 0.005 to 0.007 per cent.

c. The vacuum pipe functions properly if the float
is positioned in the top area of the guard window.

d. When the warning signal light illuminates, check
for the presence of carbon monoxide as follows:

e. Left Engine: With the left spill valve in the
HEAT position and the right spill valve in the SPILL
positon wait a few seconds for the instrument to
register on the dial. o

f. Right Engine: Follow the same procedure for
the right engine except reverse the spill valve positions.
3-390. INSTRUCTIONS FOR HEATING AND
VENTILATING SYSTEMS WINTERIZATION.
Specific instructions regarding winterization of the
heating and ventilating systems in the C-47 and C-117
airplanes are contained in Section II.

3391 DE-ICING SYSTEM.

3-392. GENERAL DESCRIPTION. (See [igure 3-97,) .
_Atr-inflated rubber de-icing boots remove the ice from

» Section I}
Paragraphs 3-389 to 3-394

the leading edges of the wings and tail surfaces. The
tubes incorporated in the wing boots are inflated alter-
nately to crack the ice that has formed and the force
of the airstream removes the ice.

3-393. Air pressure flows through two oil separators
from the exhaust ports of the two engine-driven
vacuum pumps, two check valves, an air filter, and a
distributor valve to alternately expand each of the
de-icing boots installed zlong the leading edges of the
wings and along the horizontal and vertical stabilizers.
A control system, incorporating a handle and the
cables, switches the distributor valve motor ON or
OFF through a control unit, A pressure relief valve in
the air filter regulates the pressure of the system. A
gage indicating the air pressure is located on the instru-

ment panel and is connected by a pipe from the air
filter. Nate |

The vacuum side of the pump contains 2
suction pipe for the operation of the gyro
instruments. Two valves are incorporated in
the vacuum pipe. A vacuum-relief valve (see
figure 3-99) controls the correct amount of
suction to operate the gyro instruments. The
check valve (see [igure 3-100) prevents oil or
dirt in the airflow from entering the gyro
instruments in the event of pump reversal due
to engine backfire (see Section VII).

_3-394- TROUBLE SHOOTING OF DE-ICING SYSTEM.
Trouble shooting of the de-icing system is accom-
plished as outlined in table 3-25.

TABLE 3-25.

*

- TROUBLE SHOOTING - DE-ICING SYSTEM

TROUBLE

PROBABLE CAUSE

REMEDY

a. De-icing tubes do not in-
flate.

Fuse blown or circuit breaker tripped.
Loose or corroded battery terminals.

Brushes binding in brush boxes.

Worn brushes.

Dirty commutator,”

Shorted, grounded or open motor

field coils.

Control switch inoperative.

Distributor valve motor inoperative.

Replac= distributor valve motor.
Replace fuse. Check circuit.
Clean ond tighten connections.
Replacs brusﬁas.

Replsce brushes,

Removsa dirt and grease from
commutctor with solveni-mois-
tened cloth. Smooth with No.
000 scndpaper. Do not use
coarse sandpaper or emery
cloth.

Replcce motor.

Inssr} jumpers across terminals.
Repicca switch if motor oper-
ates. '
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Figure 3-97. Surface De-icing System - Key Drowi

3-110



71.0.1C-47.2

Section [j]
CABLE DOUGLAS
REF. | CABLE ASSEMBLY | Mo, CABLE LENGTH CABLE FITTINGS
No. DRAWING HO. | REap| TYPE (L) {ta) SiZE (1) (2) (3) )
1 20744065D ] A 21 172 1716 dia ANG66952RH ANG668-2
7 x 7 flex.
2 20744055D 1 A 27 172 1716 dig AN66952RH AN668-2
7 x 7 tlex.
3 211915141 1 B 144 1716 dig 5-2049220- 1111636
7 x7 flex. | 8DS-2L
4 21191513 1 B 138 1/16 dia ' §-2049220- 1111636
7 x7 flex. | .8DS-2L
TYPE A
V2 ITT77727, LT LLLTZ LT 177 LLLTIT7777, LLLLT27777 LLLLITTTIZ 7T, 2221
IL 5 |
TYPE B
00 S mme— 08 T J Y T 2T T2 707 LT LTI 777, L7772 7777t i
L —-—l
e - . e s o _ . - e~ . .. L~ :3’373
Figure 3.98. Surface De-lcing System - Cable Chart and Cable Assemblies
TABLE 3-25(Continved) .
TROUBLE PROBABLE CAUSZ REMIDY
a, . Large leak or break in pressure sup- Replace pipes or fittings.
{Continued) ply pipe between pumps or be?ween

separator and distributor valve,

Obstruction in pipes connected to oj]
separator,

Disconnect and ¢lean pipes.

b. Individual de-icing tubes
do not infiate.

Large leak or break in pipe between
distributor valve and de-icing boo!.

Repair boot, connection, and/or

fitting. Clean pipa.

¢. Cycde of operations too
slow (over 40 seconds).

Low power to distribulor valve motor.
loose connections in control switch,

Friction in roller bearings or moving
parts in distributor valve assembly,

Recharge battery,
Tighten connections,

Replace unit;

d. De-icing boots remain in-
tlated when switch is turned
OFF.

Distributor valve autoswitch or switch
wiring is faulty,

Replace swilch, Replace wiring.

: 3-111
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TABLE 3-25 (Continued)

TROUBLE

PROBABLE CAUSE

REMEDY

e. De-icing pressure gage
reads too low (below 7 psi).

Check preceding conditions first.

Pressure goge pipe clogged.

Relief valve in regulating oil sep-
arator incorrectly adjusted.

Defective pressure gage.

Adjust valve,

Replace gage.

Clean pipe.

f. De-icing pressure gage
reads too high (above 8 psi).
Chack preceding conditions first.

Defective pressure gage.

Relief valve in regulating oil separa-
tor improperly adjusted. -

Replace gage.

Adjust valve,

3-395. REMOVAL AND INSTALLATION OF COM-
PONENTS OF DE-ICING SYSTEM. Removal and instal-
lation of the componeats of the de-icing system are
accomplished as outlined in che following paragraphs.
Disassembly, maintenance, assembly, and test proce-
dures are outlined where applicable,

3-396. DE-ICING SYSTEM VACUUM PUMPS.
’ (Sec figures 3-101 and 3-102.) '

3-397. The de-icing system vacuum pumps are bolted
to the engine accessory case of each engine and have

33,116
Figure 3-99.. Vacuum System Relief Valve

aaava
‘Figure 3-100. Surface De-icing System
Check Valve

Key to Figure 3-100

Item Nomencluture
1. Inlet Port
2, Disc and Spring
3. Barrel
4. Outler Porc

|

: . Key to Figure 3-99 |
? Itern S :"‘Al\'érne;)cl‘)mré v ) 1
1 ‘1 Cep .

: 2, Lock Nu

; 3. \Washers

! 4 Adjustment Screw (slotted for screwdriver)

S. Case

T 6. Washer

7. Spring

:’ 8. Valve

1} 9. Yalve Seat

i 10. Screen

! AR Retaining Ring

|

3-112

a displacement of 14.4 cubic inches_per revolution.
They will operate in. either direcdon and rorque js
transmitted from the engine drive gear to the pump
rozor By means of a coupling. “The bore of the sleeve
is divided into four sections by the rotor and the

~ blades. The axis of the rotor is off center with that of

the sleeve, and the sections are of unequal volume.

* The smaller sections are located at the poinc where

the rotor is closest to the sleeve. As the rotor turns,
the four sections pass the point where the volume of
each is at a minimum. From chis point, the volume
of each section increases during one-half rotation, thus

creating suction and drawing in air from the ncaresc -
port. During the second half rocation, the section vol- .

ume decreases and che air is forced out through a scc-
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Figore 3103, Vacubin Pump Installed

- Key to Figure 3-101

Item Nomenclature
1. Vacuum Pipe
S 2. Cover Plate
3. Pressure Pipe
4.

33,375

Mounting Pad and Gasket

ond port. The rapxd succession of mtaLes produces a
steady sucrion. Y

3-398. Both pumps run continuously with the engines
and are directly lubricated by the engine oil. Lubri-
cating oil flows through an aligned supply opening
located in the rear accessory drive section of the engine
and then flows through the opening in the pump
mounting flange into the interior of the pump. The
pump incorporates four of these supply openings, any
one of which can be used to supply lubrication when
the pump is installed. One hole is aligned with the
opening in the accessory section and the other three
are blocked off by the installed gasket.

3-399. REMOVAL OF DE-ICING SYSTEM
VACUUM PUMP

a. Disconnect the pipes from the pump.
b. Remove the four attaching bolts and the pump.
c. Plug the pipes.

3-400. DISASSEMBLY OF DE-ICING SYSTEM
VACUUM PUMP.

a. Remove the attaching screws and the cover from
the pump.

Section 11
Paragraphs 3-398 to 3-404

Key to Figure 3-102

Item Nomenclature

Inlet Port

Qutlet Port

Bearing Lubrication Channel
Cover Attaching Holes
Cover Hole Pm ’

Shaft

Sleeve

Blades

Rotor

WENAWAWLN

.. b. Remove the pump blades, sleeve, and rotor.

3-401. MAINTENANCE OF DE-ICING SYSTEM
VACUUM PUMP.

a. Dress scuffed blades on a smooth, flat oilstone
but maincain the original radius on the edges.

’

“-b. Dress the rotor slots with an oilstone.

c. Replace damaged oil-metering collar or merer-
mg pm

d. If the coupling shows signs of wear or has failed,
remove the snap ring, extract the couplmcr, and re-
place it.

e. Replace worn or damaged gasker.

f. Replace badly d'lmaoed or worn pump.

3-402. TEST BEFORE INSTAI.'LATJ[O\Ir OF
DE-ICING VACUUM PUMP.

* Check all ports for clearance.

b. Remove the plugs from the ports before turning
the coupling by hand.

c. Rotate the coupling by hand to insure’freedom

of operation,

d. To insure proper lubrication, place a paper over
the discharge port and note that some oil collects on
the paper.

3-403. ASSEMBLY OF DE-ICING SYSTEM
~ VACUUM PUMP. :

a. Install the pump blades, sleeve, and rotor.

b. Install the cover on the pump with the attaching
screws.

3-404. INSTALLATION OF DE- ICING SYSTEM
VACUUM PUMP.

2. Aliga one of the oilhofes in the base of the pump
with the oilhole in the engine mouating pad and
flange gasker for the pump.

b. Position the pump and fascen with the four bolrs.
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DE-ICING SYSTEM AIR PRESSURE PORT

VACUUM SYSTEM

ENGINE-DRIVEN VACUUM PUMP IN

RAWS AIR FROM THE
VACUUM SYSTEM AND SUPPLIES AIR

PRESSURE TO THE DE-ICING SYSTEM.

i

OFF CENTER ROTOR REVOLVING ABOUT FIXED CENTER FO
SHUFFLE IN AND OUT OF ROTOR AGAINST siDE OF CHAM
INCREASE ON ONE SIDE CREATING

CREATING PRESSURE. :

RCES BLADES 1O

BER. CHAMBER AREAS
A VACUUM AND DECREASE ON OTH=R SIDE

&

COLOR CODE: E=r=m VACUUM [Tems3 AR PRESSURE

PORTY

3-114

Figure 3-102. Yacuum Pump (Cutaway View)
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J . o
AIR PRESSURE
IO SYSTEM

23,377
Figure 3-103. De-lcing System Oil Separator

v

Key to Figure 3-103
Itemn Nomenclature

Restrictor

Oil Drain

Inlet Port
Qutlet Port
Separator Bowl
Standpipe

[Tl ol i

. ,’«;,'._\';.\ ) -
c. Remove the plugs from the pipes and connect
the pipes to the pump. :

Note
The oilhole of the pump must be aligned to

insure lubrication.

3-405. TEST A¥TER INSTALLATION OF
DE-ICING SYSTEM VACUUM PUMP.

a. Operate the system with the engines running.

b. Check operation of the pump for temperatu.e
rise, oil flow, and seal leakage.

Section [}
Paragraphs 3-405 to 3-413

3-406. DE-ICING SYSTEM OIL SEPARATOR.
(See figure 3-103.)

3-407. An oil separator, mounted on a bracket on the
top of the engine mount, receives the air from the
pressure port of the vacuum pump through the sep-
arator inlet port. Centrifugal force whirls the air, satu-
rated with a small amount of engine oil used in
lubricating the pump, inside the separator bowl. The
excess oil (and some condensation) collects on the
interior wall of the bowl and draias through a restric-
tor located at the bottom of the rear accessory drive
section (case) of the engine. The air then codtinues on
through a standpipe which exteads vertically from the
outlet port. ‘

3-408. REMOVAL OF DE-ICING SYSTEM
OIL SEPARATOR.

a. Disconnect the inlet and outlet pipes.

b. Disconnect the pipe located between the bottom
drain and engine rear section.

c. Disconnect the support bracker.

d. Remove the oil separator.

3-409. MAINTENANCE OF DE-ICING SYSTEM -
OIL SEPARATOR.

a. Remove the oil separator unit if clogged, dirty,
or operating sluggishly.
b. Clean with solvent.

c. Blow out with compressed air.

d. Replace damaged separator.

3-410. TEST BEFORE INSTALLATION OF DE-
ICING SYSTEM OIL SEPARATOR. Plug the outlec
port and apply 20-psi pressure to the inlet port. Place
the separator in water and test for leakage. Bubbles
will appear if the unit leaks.

3-411. INSTALLATION OF DE-ICING SYSTEM
OIL SEPARATOR.

a. Connect the oil separator to the bracket in a
vertical position.

b. Connect the pipe between the bottom drain and
the engine rcar section.

c. Connect the inlet and outlet pipes.

3-412. DE-ICING SYSTEM CHECK VALVES
(PRESSURE PIPE).
(See figures 3-100 and 3-104.)

3-413. Check valves are installed in the pressure pipe
aft of each oil separator and in the distributor valve
pipe.

Note

These check valves are identical to the vac-
uum pipe check valves, ‘
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33,378

Figure 3-104. Auxiliary Check Valve Installed

Key to Figure 3-104

ry Nomenclature
1. Pipe Distributor Valve to Check Valve
2, Plug Valve and Unjon
3.

Pipe From Check Valve J

Air flows into the inlet port of the valve to unseat
the spring-loaded disc, and continues through the
outlet port. The valve closes to permit system oper-
ation whenever the discharge pressure is less than the
back pressure,

3-414. REMOVAL OF DE-ICING SYSTEM CHECK
VALVE (PRESSURE PIPE).

a. Loosen the connecting hose clamps and slide
them along the pipes.
b. Remove the check valve and hoses.

c.: Plig both pipes.

3-415. MAINTENANCE OR REPLACEMENT OF
DE-ICING SYSTEM CHECK VALVE (PRESSURE
PIPE). Replace any malfunctioning check valve.

3-416. INSTALLATION OF DE-ICING SYSTEM
CHECK VALVE (PRESSURE PIPE). -

a. Rcemove the plug from the pipes.
b. Inscll the check valve and hoses.

¢. Position and secure the hose clumps,
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Figure 3-105. Surface De-Icing System -
Distributor Valve

Key to Figure 3-]05

Itern ) Nomenclature
1. Control Cables
2. Electrical Conduir
3. Port to Filter (oil separator)
4. Port to Main Pressure Pipe
5. Port 4 to Upper and Lower Tubes
(inboard boorts)
6. ON Exhzust Porc
7. Port 2 to Upper and Lower Tubes
(outboard boors)
8. Yalve Housing Extension
9. Core Housing
10. Tee Connection 10 ON Exhaust Port Pipe
1t Arm (shafc and core connector)
12, Port 5 to Empennage Boots
- B " Elecrical Conduie . <
" | S Control Arm and Control Unic Housing
15, OFF Ourlec (overboard) Porc. .
I6. Port 3 to Center Tubes (inboard bbo:s)
RY2 Motor Housing
18. Porc 1 to Center Tubes (outboard boots)
19. Channel Drain and ON. Exhaust Outlec
20. Tee '

3-417. DE-ICING SYSTEM DISTRIBUTOR
VALVE,
(Sce [igures 3-105 and 3-106.)
3-418. The distributor valve is bolced to the forward
wing spar in the center wing section. The distriburor
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COLOR CODE
AIR PRESSURE SUPPLY
rey INFLATION BOOTS AND PIPES{'
., DEFLATION BOOTS AND Plpssg
[53 STATIC BOOTS AND PIPES

Figure 3-106. Distributor Yalve and System Detail

valve unit consists of a control arm which rotates a
shaft and cylindrical core within the valve housing.
When the coatrol handle, located behind the co-pilot’s
seat, is in the ON position, the arm at the top of the
control unit rotates to start the motor. As the arm
turns, it rotates and aligns the five holes in the core
with the five de-icing outlet ports in the core housing.
During the rotation sequence, the core opens the aic
aleer port and closes the OFF overboard port. The air
from the pressure pipe enters the control unit at the
upper front side. It then flows through the outlet port
to the filter, flows through the filter, and again enters

7

Section 1lI
Paragraph 3-419

33,380

the distributor valve through the gear section of the
motor. From here the air then flows to the rotor dis-
tributor, making one complete cycle every 40 scconds.

3-419. The distributor discharges air .through each
opening for a period of § seconds, thus completing
the sequence cycle in 40 seconds. The air flows through
the openings in the following sequence:

No. 1 Port (lower left of the core housing), to the
center tubes of the right and left outboard de-
icing boots.

‘ 3-17
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Paragrophs 3-420 to 3-421

: ROTOR DISTRIBUTES AIR PRESSURE YO NO. 1 PORT
ON POSITION . INFLATING BOTH OUTBOARD BOOTS

THE MAIN CORE HOLES BETWEEN DISTRIBUTOR

PASSACEWAYS AND PORTS ARE ALIGNED, WHERE- ~
AS THZ CHANNELS OR CORE DRAINS ARE NOT ]
ALIGNED

AlR FILTER

CLOCKWISE ROTATIONS OF ROTOR :
DISTRIBUTES AIR PRESSURE YO PORTS
NO. 1, 2, 3, 4, AND 5 RESPECTIVELY

AIR PRESSURE FROM PUMP
AND OJL SEPARATOR

PR
R A e tile
PO gl

P AT ks, .
. - PRIy

e

ON FOSITION

EXHAUST PORT B i
v %

/'(
OVERBOARD PORT Cxwiied” \
ELOCKED OFF BY .
CORE

d CORE IN ON POSITION
EMPENNAGE BOOTS "=.- | |
DEFLATING THROUGH

NO. 5 pozr

CORE CHANNELS STAYIC *

NO. 3 PORT TO INBOARD
BOOTS STAT|C wieineit:

COLOR CODE:
YO No. 1 poar TEEA  PRESSURE INFLATING
NO. 4 PORT TO IN30ARD  NO. 2 POXRT TO OUTBOARD .>7! EXHAUST DEFLATING
BOOTS STATIC BOOTS STATIC KOEa STATIC AIR

+

Figure 3-107. Surface De-Icing Control Unit (ON Flow) L3381

No. 2 Port (lower left of the core housing), to the
upper and lower tubes of the right and left
outboard de-icing boots.

nected to the air filter drainpipe at a wye fitting
located below the filter. From here the air is expelled
overboard through a pipe and fitting at the bottom of

No. 3 Porc (center right of the core housing), to the wing. When the control handle js placed in the
the center tubes of the right and left inboard OFF position, the core in the distributor valve stops in
de-icing boots.” B » ' the OFF position (see figures 3-107 through 3-109).

No. £ Port '(cente'r,lefc of ‘the core housing); to
- the upper and lower tubes of the right and lefc
inboard de-icing bor =. ‘ .

3-420. REMOVAL OF DE-ICING $YSTEM
DISTRIBUTOR VALVE. -

a. Disconnect the pipes to the distributor valve.

Neo. 5 Port (upper right of the core housing), to b. Disconnect the electrical connector wire fro

all tubes of the three stabilizer de-icing boots. the motor. .
The tubes in cach smbnhzer' x'nﬂate simultane- c. Disconnect the control cables from the arm. (
ously as one part of the de-icing cycle. -

d. Remove the two boles securing the valve to the

Afrer the boots have been inflated, the air supply is wing spar and remove the valve,

shut off by rotation of the distributor valve, thus de-

flating the boots. The exhausc air flows from the boots 3-421. i)NgTALé*AT[ON OF P_E'ICING SYSTEM
through the supply pipe to the distcibutor valve asser- DISTRIBUTOR VALVE.

bly, bypassing the port to the filter. The air is then a. Position the valve to the wing spar and secure
discharged from rthe exhaust port through a pipe con- with the bolts.
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*OFF" POSITION

THE MAIN CORE HOLES BETWEEN DISTRIBUTOR
PASSAGEWAYS AND PORTS ARE NOT ALIGNED,.
WHEREAS THE CHANNELS OR CORE DRAINS ARE
ALIGNED

AIR FILTER

AIR PRESSURE
FROM PUMP &
OIL SEPARATOR

OVERBOARD PORT
WITH CORE IN
*OFF" POSITION

EMPENNAGE BOOTS ‘7127
DEFLATING THROUGH

NO. 5 PORT AND CORE IN "OFF” POSITION

CORE DRAIN CHANNELS P
t - “OFf** CORE CHANNEL
: : : OF BOOT DRAIN
NO. 3 PORTTO 4 DRAINING PORTS ) THROUGH 5
INBOARD & o YO OVERBOARD VENT
BOOTS STATIC  mowa L ;
L . COLOR CODE:
OUTBOARD BOOTS DEFLATING NO. 4 PORT TO  NO. 2 PORT TO o PRESSURE INFLATING
THROUGH NO. 1} PORT AND INBOARD OUTBOARD < 2 EXHAUST DEFLATING
CORE DRAIN CHANNEL BOOTS STATIC BOOTS STATIC = STATIC AIR

. 33,382
Figure 3-108. Surface De-lcing Control Unit (OFF Flow)

b. Connect the electrical connection to the motor.
c. Connect the pipes to the distributor valve.

d. Connect the contro] cables to the arm.

3-422. TEST AFTER INSTALLATION .OF DE-
ICING SYSTEM DISTRIBUTOR VALVE. With the
engines running, turn the de-icing system on znd
check to see that the de-icing boots inflate and de-
flate in the proper sequence. Test the distributor valve
for leakage.

3-423. DE-ICING SYSTEM AIR FILTER.
(See figure 3-110.)

.‘ A ) v

3-424. The air filter, which also serves as an oil sepa-
rator, is bolted to the wing spar and is located for-
ward of the distributor valve. Air from the discributor
valve enters the inlet port of the filter. Centrifugal
force whirls the air and some oil inside the filter bowl,
separating the oil from the air 2nd depositing the oil
on the interior wall of the bowl. The air flows through
a screen in the bottom of the filter cartridge, which is

1

L‘l‘ Ylgdep
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A

33,3823 constructed of copper and wool filament, The air

Figure 3-109. De-Icing Control Handle Installed ‘flows through the cartridge and the top screen, and
(C-47 Airplanes) then through the outlet port. The oil drains from the
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Paragraphs 3-425 to 3-436

bowl through a pore (see figure 3-110) in the bottom
of the bowl, continues through the pressure relief
- valve, and flows out through the valve housing port.

3-425. REMOVAL OF DE-ICING SYSTEM
AIR FILTER.

a. Disconnect the pipes to the air filter.

b. Remove the two bolts attaching the filter to the
wing spar and remove the air filter.

3-426. DISASSEMBLY OF DE-ICING SYSTEM
AIR FILTER..

a. Remove the attaching screws and the cover.
b. Remove the filter cartridge.
¢. Remove the screens.

d. Unscrew the regulator screw and remove the
pressure relief valve filter.

3-427. MAINTENANCE OF DE-ICING SYSTEM
AIR FILTER. .
a. Clean all parts with approved solvent and com-
pressed air.

b. Replace any defective parts.

3-428. ASSEMBLY OF DE-ICING SYSTEM AIR
FILTER.

a. Position the filter screens, cartridge, and pres-
sure relief wvalve.

b. Install the regulator screw and secure the pres-
sure relief valve,

¢. Install the filter cover and fasten with the screws.
3-429 INSTALLATION OF DE-ICING SYSTEM
AIR FILTER. ‘ , »
a. Position the filter on the wing spar and secure
with the bolts. ‘

b. Connect the pipes to the air filter.

c. Adjust the pressure relief valve by rotating the
regulator screw until the de-icing gage indicates 8 psi
with the engine running.

3-430. DE-ICING SYSTEM PRESSURE GAGE.
(See figure 3.97.) . _

3-431. The de-icing system pressure gage is mounted
on the co-pilot’s main instrument panel. The pressure -

pipe from the gage connects to the de-icing system air
filter.,
Note

The gage will indicate § psi only at the peak

pressure of each inflation cycle.

3-432. REMOVAL OF DE-ICING SYSTEM
PRESSURE GAGE. ’

a. Disconnect the pipe from the gage.

b. Remove the mounting screws securing the gage.

3-120
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v ’ 33,384
Figure 3-110. Air Filter (O}l Separator)
and Filter (Cutaway View)

Key to Figure 3-110
Lerns Nomenclature
1. Inlet Port
2. Outlet Port and Separator Cover Placa®
3. Mounting Flange and Gage Line Connection -
4. Bowl Drain and Vent
5. Screen and Filament
6. Cartridge
7. Bowl
8. Cap
9. Vent Throat
10, Vent (valve sear)
11. Vent (in valve housing)
12, Valve Housing
13. . Disc, Shaft, and Spring
4. Yock Nuc .
15. Regulator Screw

¢. Remove the gage from the instrument panel.

3-433. INSTALLATION OF DE-ICING SYSTEM
PRESSURE GAGE. S

a’ Position the pressure gage ‘I’ the instrument
panel and fasten with the mounting screws.

b. Connect the pressure pipe to the gage.

3-434. TEST AFTER INSTALLATION OF DE-

ICING SYSTEM PRESSURE GAGE. Check the pres-

Sure gage operation during -the de-icing boot test
described in paragraph 3-452.

3-43s. DE-ICING SYSTEM CONTROLS. -
(See figures 3.97 and 3-111.)

3-436. A control handle on a bracker assernbly, bolted
to the bulkhead afc of the co-pilot’s seat, turns the de-
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icing control unit ON or OFF. The handle rotates an
arm connected at either end to a 1,4-inch cable. The
ON or outboard cables are identified with a green
band, and the OFF ¢zb! | - .th two green bands. The
cables are routed to the de-icing control unit through
three sets of pulleys. The first set of pulleys is brack-
eted to the lower section of the bulkhead below the
handle, the second set to a brace below the floor in the
center of the fuselage, and the third set is attached to
the wing spar, at the left of the distributor valve. Turn-
buckles are located forward of the spar to adjusc the
tension for each cable, o

3-437. REMOVAL OF DE-ICING SYSTEM
CONTROL. . |

2. Remove the bracket and attaching screws to re-
move the control handle.

b. Disconnect the turnbuckles and detach the
pulleys.

¢. Disconnect the turnbuckles and derach the cable
from each arm end on the control unit. Pull out the
cables.

d. Remove the screws from the cover of the con-
trol unit. '

e. Remove the arm from the shaft and lift off the
cover. )

3-438. REPAIR OF DE-ICING SYSTEM
CONTROLS.

a. Replace the frayed or worn cables.

b. Replace the worn; crooked, or faulty pulleys.

c. Replace faulty turnibuckles. _
3-439. ADJUSTMENTS OF DE-ICING SYSTEM
CONTROLS. Adjust the cable tension by loosening or
tightening the rurnbuckles. Check the control handle

for proper operation. See Cable Tension Chart, figure
11-3. ’

3-440. INSTALLATION OF DE—ICING
SYSTEM CONTROL.

a. Install the arm on the shaft.

b. Position the cover and tighten the screws on
the contro! unit.

¢. Route the cables and connect each cable to the
control valve arm end.

d. Install the pulleys on the brackets and connect
the turnbuckles, ‘

e. Install the handle on the shaft leading to the
arm.

f.  Position the bracket and connect the cable ends
to the arms.

g lnstall the bracker attaching screws.

Section 1]
Paragraphs 3-437 to 3-442
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Figure 3'7”-‘De-lc1'n'g fénfrol Hﬁndle Installed
(C-117 Airplanes) K

Key to Figure 3-111

Itemn Nomenclature
1. Surface De-Icer
2, De-Icer Tank Auxiliary Filler

3-441. DE-ICING BOOTS.
(See figure 3.1 12.)

3-442. The de-icing boots are made of soft resilient
rubber and consist of tubes extending .lengthwise
within rubber strips. The boots are installed along
the leading edges of the wings and empennage. The )
wing boots comprise two outboard and inboard sec-
tions, each with three parallel inflatable tubes,

Note

Ice collecting on the leading edges of the
wings between the nacelles is partially re-
moved by the propeller blast. .

The empennage boots comprise two horizontal sra-
bilizer sections and a vertical stabilizer section, each
with two parallel inflatable tubes. .The center tube of
each wing boot is inflated first, followed by the simul-
taneous inflation of the upper and lower tubes. All
of the stabilizer tubes are inflaced at the same time,
Each boot contains small breather holes located on
the top surface to permit smooth deflation., As the
boot deflates, the holes permit some of the air to escape,
The escaping air makes it easier for the hoot to resume
its natural, deflated condition, and to complete the

v 3-121
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Tag each fairing strip when removed.

Tag the hose ends. Insert spaciol plugsinto the hose
and push flush with the wing fitting. Snop the sum-
mer caps in place.

Remove all screws, end clamps,

and foirings se-
curing the boots.

S S

Remove boots carefully, Inspect and repoir before

storing. Stratching the rubber aids in locating the

Layout the de-icing boot with the outer side (black
small holes,

side) up. Tuck the flaps under. Tape 1he ends of the
metol beads and gir connections,

Figuie 3-112. Remeva!, Repoir, ond Insrallation of De-lcing Boots (Sheet ] of 5)
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HEADLESS PLUG SCREW -
IN FLAT-HEAD RIVNUT

HEADLESS PLUG SCREW
IN COUNTERSUNK RIVNUT
s N RIS R %

o Sl
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Cleon and dry the boots thoroughly, and roll into a 4- fo 6-inch
diameter roll. Roll wing boots from the connection end. Rofi the
empennage boots from the tip end. . Remova the tapes from the wing surface, and wash off the tolc

' . : > - with an opprovad cleaning agent. -

Y

S
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Use the de-iting cold patch repair kit in the following mannsr —

Section lI

Insert plug scraws into the rivnuls if boots ars to be stored. Re-
place damagad or worn rivnuls.

LT AN et e T a. Wash the damaged nfea with a mild soop ond water.
T e e e e \‘;‘* Pt b. Protect the boot with a buffing shiald during the palching
V/rap the boots in heavy paper. Tum in the -dg?:l to keep out operation. ’
light. Do not wrinkle the bool. Store in a cool, dark, ond dry ¢. Roughen the palch areo with a buffer stick

location. d. Cleon the pokh area with benzol.

Figure 3-172. Removal, Repair,'and Installation of De-Icing Boots (Sheet 2 of 5)

a3,387
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c.

b.

-

o. Apply cement. L. i T
b. When cemant becomes tacky, remove fabric from
patch and apply to bool. :

€. Press or roll patch.

d. Allow 15 minutes for the patch to sel. -

e. Cleon pakch area with benzol.

f. Brush on conductive cement to restore surface
crea, :

Mask the boot lebel.
Spray a smooth coant
of conductive cement
on the boot,

Spruy a sscond coat
over the worn areas,
(Frequent cpplico-
tions may be neces-
sary.

To prepare wing for new boots, apply adhesive tape
over oll plating laps and rivet heads in the boot areq,
In a salt water areo, apply solt water primer on the
wing and empennoge plating before installing boots.

Figure 3-112. Removal, Repair, and Installotion of De.

R\

To prepare the bools for resurfacing, first scrub
its outer surface with cheesecloth moistened with
buryl ocetate, or lsopropyl ocetale,

b; N\ FaIRING | nx-- | N

INDEXING TOOL \- .
SCREW-DRIVER ADAPTATION

TENSIONING TOOL

PLIERS AD‘A?PTATION

Tape the undersurfaces of the foiring strips flush with
the leading edge Io preven? the siip marring the
Plating of the airplane wing.

33,388

Icing Boots (Sheer 3 of 5)
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a. Lay the proper fairing strip on the edge
of the boot, ' ) -

b. Line up the No. 4 hole of the fairing strip
with the No. 4 mark on the boot,

c. layout of the holes are now marked directly )
from the fairing strip. .

~

. B . Y .

Slide the rubber boot back onto the beads, to
curve the boot to conform to the wing-tip
curve,

. a. Attach the fairing sirips and the boots
with special screws.

b. Remove the pegs as the screws ore in-
stalled.

¢. Do not tighten the screws.

Figure 3-112.Removal, Repair,

T.0.1C-47-2

Section 11}

S N

Punch holes in the fabric-reinforced rub-
ber, so that the metal beod will baar
ogainst the screws when installed.
Punch bool around curve tip ofter the
straight part is located on the wing area.

WiNG:

L
o

SKin - A

P ecen e gl
AT AL OV

Place position pegs in the rivnut holes
on top of the wing surface.

Hang the boo! and fairing sirips on .the
position pegs. '
Check the boots for preper position at
the afr connections.

Remove the summer taps.

Pull out hoses and connect securely. to the
boots with wire.

Adjust the connections in the wing ond
empefinage areas.

3,389

and Installation of De-Icing Boots (Sheet 4 of 5)
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The boltom holes are marked the same as the top holes. Be-
cause the vent holes are located on the top side of the boots,
the right and left wing boots can be easily identified,

. o. Starting near the conneclions, strelch the boot around
= . ‘ the leading edge with o tensioning hook.

b. Peg it into place with o position peg holder and a tool
for pegging. e o

OF '_—::iv 2
S TS
oo’ . *" ' -r-"f
577 41 ‘ )

4 " .d&

pegs with screws, and tighten
securely. _ ' :
b. Tighten all of the top attachment screws,

2 Install the horizontal and vertical stabilizer boots as out-
. lined for the wing boots. :
Begin ot the tip curve.

Hold the boot up to tha line of the rivnuts,
Mark the first few rivau} positions on the boot bead.
Punch holes and peg the de-icing boot.

A

Figure 3.112. Removal, Repair, and Installation of De-Icing Boots (Sheet 5 of 5) 3asa
3126 - -
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deflation cycle. The boots contain--thin metal strip
beads at the edges for better adherence to the leading
edge. Boot clamps at the edges, between the fairings
and around the laading lights, provide a better fit and
exclude the outside air. Each boot has exteuded metal
tubes for the pipe connections. The rubber of the
‘boot is stretched to facilitate deflation and to jnsure an
even aicfoil. Each tube is under inflation for § seconds,
and a complete inflation cycle requires 40 seconds. The
peak of the inflation cycle is maintained for G seconds.

3-443. PRECAUTIONS IN MAINTENANCE
- OF DE-ICING BOOTS.

a. Do not allow gasoline service hoses or hoisting
cables to rub over the de-icing boots.

b. Make certain that padding for the ladders and
platforms is provided so that contact with the leading
edge of the wings and stabilizers will not tear the boots,

¢. Remove any engine oil from -the surface of the
de-icing boots after the airplane lands, using a clean
soft cloth and a neutral soap-and-water solution, or
any of the following cleaning agents: nonleaded gaso-
line; butyl acetate; isopropyl acetate; or benzol. Use
all cleaning ageats sparingly and wipe off immediately..
Note - .
Petroleum Products are injurious to rubber and
therefore should be used sparingly.

3-444. REMOVAL OF DE-ICING BOOTS.

Note

On some C-47 airplanes, the flaps or aft edges
of the boots are cemented. Soften the cement
with an approved solvent before removing the
flap. Store the boots after removal, as sunlight
~and heat will cause deterioration. '

a. Disconnect and plug the air tube fiteings.

b. Remove the attaching screws from the fairing

strips.

c. Remove the fairing strips and tag them for
correct Jocatjon,

d. Remove the boot clamps.

3-445. STORING DE-ICING BOOTS. (See T.0,
15E-1-1, Section IIL.)

a. Tag the air supply hoses and secure them in-
side the airplane wing area, -

b. Insta]l the caps covering the de-icing tube
oproings,
Note
Do not use a liquid mixture of talc on the
de-icing boots,

c. Wrap the boots into a roll 4 to G inches in diam-

Sectionl]
Paragraphs 3-443 to 3-450

eter. The wing de-icing boots must be rolled from the’
connection end and the empennage boots must be
rolled from the tip end.

d. Wrap the boots in heavy paper and close in the
ends, being careful not to wrinkle the boots, and tneu
store in a cool, dark, and dry area,

3-446. PRECAUTIONS: IN MAINTENANCE OF
LEADING EDGES AFTER DE-ICING BOOT RE-.
MOVAL. The following precautions must be followed
after the de-icing boots have been removed and stored:

a. Remove all tape from the leading édges.

b. Wash all the talc powder from the sucfaces.

¢. Plug all the rivauts, using special headless screws
to protect the rivnut threads and to prevent dust from
entering the wings and stabilizers,

3‘44-7; CLEANING DE-ICING BOOTS. (See T.O.
15E-1-1, Section II1.) : _

3-448. MAINTENANCE REPAIR OF DE-ICING
BOOTS. (See T.0. 15E-1-1, Section 1II,) For dam-
age in the fabric reinforcement at right angle to the
center line of the de-icing boots, or for any emer-
gency repairs to breaks over 1 inch long, repair as
outlined in the preceding steps of above referenced
T.O. Reinforce the patch used for this type of re-
pair with the rubberjzed fabric installed on the back
.of the de-icing boot,

Note
A de-icing boot repair kit is stowed in the
baggage compartment of the airplane’ for
minor repairs in the field.

3-449. RESURFACING DE-ICING BOOTS. (See

T.O. 15E-1-1, section III.) ‘

3-450. REPLACEMENT OF DE-ICING BOOTS.
a. Replace any de-icigxg boots beyond repair.

b. Replace de-icing boots that do not meet the fol-
lowing minimum requirements listed in table 3-26.

TABLE 3-26.
MINIMUM REQUIREMENTS - DEICING BOOTS
Part Number Inboard ' Outhoard
11-304-6-1 1214 i‘r;ches 515 inches
11-364-7-1 8V, iaches 6 inches
11-364-8-1 3¢ inches 4 inches
11-364-9-1 441 inches 4 inches
2127
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Paragraph 3-451
. Note
Inboard measurements are tuken from the center of
the air inlet tube to the inboard end of the de-icing
boot. Outboard measurements are taken from the end

of the inflating tube to the outboard end of the
de-icing boor.

3-451. INSTALLATION OF DE-ICING BOOTS. All
de-icing boots can be installed without removing any
assembly from the airplane. Use the following pro-
-cedure for installing all de-icing boots for the top an
bottom wing and empennage areas of the airplane:

Note
Use a soft pencil for all marking operations

and do 70t under any circumstances use any-
thing that will scratch the surface.

a. Remove the plug screws and inspect the rivauts
for condition and security. ‘

b. Remove paint from leading edge; if unpainted,
thoroughly clean the surfaces of all oil and grease
film. Spray paint leading edge with a coating of primer
to prevent corrosion of skin beneath de-icer shoes.

¢. Apply adhesive tape over all rivnuts and seams
protruding above the plate surface'to prevent wear on
the under surface of the rubber.

d. Tape the undersurfaces of all fairing strips flush
with the trailing edge with l-inch tape to prevent
the strip from marring the plating.

e. Paint around the three air tube openings with
Fairprene No. 4 cement or equivalent, and let the area
dry uaril it becomes tacky.

f. Paint the rubber pad with Fairprene No. 4
cement, or equivalent, and install the pad over the
openings. ] .

g- Paiat the entire leading edge to be covered by
the de-icing boots, with a solution of talc aod noa-
leaded gasoline or'equivalent for boot lubrication.

WARNING
wrﬁw&mmwpﬁ__

NG R R e
CTRBRCLE

Use an approved thinner rather than gasoline
if the insallation is to be made inside a
hangar.

h. Afcer inspecting the pipes to sce that they are

3-123
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clean, plug the pipes leading from the boots to the
distributor valve.

i. Position the fairing strip along the edge of the .

de-icing boot.

j- Line up fabric-reinforced rubber with the holes
in the fairing strip, and punch the holes so that the
metal bead bears against the screws when installed.

Note

Step j applies only to new de-icing boots.
Boots formerly installed ‘will have the holes -
punched.

k. Slide the rubber back on the bead about 3 inches,
in order to curve the tip of the boot to conform
roughly to the wing tip curve.

L Rub talc on the back of the buot.

m. Insert positioning pins in the rivnut holes on top
of the wing and place the de-icing boots and fairings
over these pins. The boot must be properly fitted ac’
the air connection to prevent binding.

n. Remove every other pin installed and replace
with special attaching screws. Do not tighten the
screws in the rivnuts for this operation.

o. Remove the protective caps from the openings
and pull out the stowed supply hoses. Connect the.
hoses from the de-icing boot fittings to the pipes
leading to the distributor valve. Check the hose
terminals to determine that they are securely wired
to prevent leakage.

p. Insert positioning pins on the bottom of wing
section,

q. Stretch the boot, using a tensioning hook;
starting at the air hose connections, proceed around to
the leading edge and over the pins at the botrom of
the wing. . :

r. Inseall fairing strips over the bottom pins,

s. Replace every other pin with a special attaching
screw and tighten ic.

t. Tighren all screws at the top boor attachment
and then insert the remaining screws at the bottom.

vw. Apply Fairprene No. 4 cement -or equivalent at

: PQentions of the landing light, attach angle, wing tip,
fairing cap, berween the fairing strips, and along the

fairing edges wherever the fit is uneven.

Note

On some C-47 airplanes, the de-icing boots
incorporate flaps aft of the fairings which
will require cementing to the wing surface.

v. Carefully fic the boot to the curve of the wing
tip, and keep all wrinkles and folds at right angles
to the leading edge.

w. Place the curved fairing strip over the position-

.



T.0. 1C-47-2

ing pins. Replace the pins with scréws, and tighten
the screws progressively toward the wing tip.

Note

Carefully roll out the wrinkles in the de-icing
boot as vhe fairings are being secured.

3-452. TEST AFTER INSTALLATION OF DE-
ICING BOOTS. Make a ground check of the de-xcing
system to test for proper installation and operation of
the boots as outlined in the following steps:

Note

Before starting the de-icing system check,
test the airplane pressure gage with a test
gage of koown accuracy.

a. With the airplane engines stopped, connect a
source of air pressure of not more than 10 psi to the
pressure supply pipe and turn the de-icing system con-
trol handle to the ON position.

b. The pressure shown on the gage must rise to 8
psi at the peak of the inflation cycle.

¢. Turn the adjusting screw on the air filter coun-
terclockwise to relieve pressure.

d. Check the pulsation of the boots for the proper
inflation cycle. Inflation and deflation of the de-icing
boots must be rapid and complete to insure the proper
removal of ice. - :

e. A complete and normal cycle of boot operation
must not last longer than 40 seconds. If the check indi-
cates that the system'is operating improperly, correct
the difficulties by checking the operation of the con-
trol valve in relation to the supply pipe, connections
to the boots.

3-453. DE-ICING SYSTEM' AUXILIARY VALVE.
(See figure 3-104.)

3-454. A plug valve located in the aft inboard side of
the right nacelle is provided for testing. One port of
the valve is screwed into 2 union in the pressure pipe
and the other porr is free for attachment of an auxiliary
pressure pipe to test the system withour using either
airplane vacuum pump. The manually operated valve
can .also be used to drain the system. A Jockwire
secures the handle to prevent leakage.

3-455. DE-ICING SYSTEM DRAIN COCK.

3-456. The drain cock is a heavy metal plug with a
T-shaped handle and is located a few feet aft of the
lavatory door in the bend of the de-icing pipe. The
valve is located below the airplane floor at the lowest
point in the system piping. Remove the plug to drain
the collected condensation in the pipes. The drain
cock is accessible below an access cover located in the
bottom of the fuselage (see figure 1-5).

Section I
Paragraphs 3-452 to 3-464

3-457. REMOVAL OF DE-ICING SYSTEM
DRAIN COCK.

a. Disconnect the bonding wires from the handle.
b. Unscrew the plug from the tee.

3-458. INSTALLATION OF DE-ICING SYSTEM
DRAIN COCK.

a. Screw the plug to the tee.

b. Connect the bonding wires to the handle.

3-459. DE-ICING SYSTEM PIPING.

3-460. The pressure pipes are constructed of alumi-
num with hoses located at vital connection points.
The pressure pipes are identified by a light greea and
blue banding to distinguish them from the vacuum
pipes, which have a white and light green banding.

3-461. REMOVAL OF DE-ICING SYSTEM
PIPING.

a. Loosen the compression nuts at' the connection.

b. Remove the piping from the hose conneccion.

3-462. INSTALLATION OF DE-ICING SYSTEM
PIPING. R

a. Insert the piping into the hose connection.

b. Tighten the compression nuts.

3-463. INSTRUCTIONS FOR DE-ICING SYSTEM

. WINTERIZATION. Specific instructions for wind-

shield de-icing and defrosting and for wing and
empennage de-icing regarding winterization are
described in Section 1I.

3-464. ANTI-ICING SYSTEM.

3-465. GENERAL DESCRIPTION. (See figures 3-113
and 3-114.) Ice-preventive measures are known as anti-

icing whenever heat or alcohol is used to prevent ice-’

formation on the surface areas of the airplane Two
sources of heat are used, either to melt the ice or pre-
venc its formation. One source of heat is hot air which
is generated by exhaust gases and which is routed to
defrost- the windshields and to mainrain carburecor
temperature above a fixed minimum. The other heat
source is the airplane electrical current that heats the
unit to prevent ice from forming on the pitotr tubss,
Alcobol used in the system has a considerably lower
freezing point than water and is an ideal nnti-icing
agent. Whenever alcohol is mixed with the vapor in
the air, the result requires a Iov."r temperature to
freeze the mixture.

3-466. TROUBLE SHOOTING OF ANTIHICING SYS-
TEM. T'rouble shooting of the anti-icing system, includ-
ing the propeller and the carburetor and windshield
subsystems, is accomplished as outlined in table 3-27.

. ' 3-129
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‘Section 11}
TABLE 3-27
TROUBLE SHOOTING - ANTI-ICING SYSTEM
TROUBLE PROBABLE CAUSE REMzDY
a. Pump motor does not op- Fuse blown, Replace fuse. <
erate, low inpu} yo]}qge. Rechurge bcxHery. : :

Loose or corroded battery terminals,

Wiring not Properly connected.

Loose or high resistance connections. -

Brushes binding in box, Worn brushes,

Dirty commutator.

Shorted contro} switch,

Mechanical failure jn pump,

Tighten and clean terminals.
Connect Wwiring correctly, .
Clean and tighten connections,
Replace brushes,

Remove dirt and grease from
commutator with solvent mois-
tened cloth, Smooth with No.
000 sandpapar.

Do not use coarse sand-
Paper or emery cloth,

Insert jumpers across switch ter.

minals. Replace switch if motor

operatas,

Replace pump., (

b. Insufficient or no flow of
fluid to propeller blades,

Faulty control at piloy's control han-
dle. :

Supply tank emply,

- Nozzle at end of slinger ring supply

pipe dirty.

Loose and/or broken pipes.

Dirt in pump.
Clogged filter.

Replace contro},

Fill tank.

Clean nozzle,

Replace pipes and tighten con-
nections.

Remove and clean pump,

Remove cap from filter and
clean- filtar.

c. Insufficient or no fluid
flow to carburetor or wind-
shizle.

3-130

Motor not running.

leaking connections, broken or
clogged Pipes between tank and
pump, or between Pump and shutoff
valve.

Supply tank emp?yl

Pump operates hut shutoff valve fails
to open,

Pump jummed or damaged, Jamming

caused by dirt in supply pipe between
filter and pump.

See item «a.

Replace broken pipes. Clean out
clogged pipes vvith compressed
air.

Fill tank.

Replace shutoff valve or con-
nection.

Remove pump. Cleun out dirt.
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" TABLE 3-27 (Continued)

Section |}1

TROUBLE

PROBABLE CAUSE

REMEDY

c.
(Continued)

Clogged filter between tank and

pump.

Gusket between pump housing and
pump assembly damaged.

Internal leak in pump assembly,

System control valve faulty.

Open cap at bottom of filter and
clean.

Replace damaged gasket.

Replace pump.

Replace valve.

COLOR CODE:

ALCOHOL SUPPLY
73 PRESSURE
34 VENT

ELECTRIC PUMP IN QPERATION
DRAWS ALCOHOL FROM TANX AND
FORCES IT UNDER PRESSURE YO THE
SLINGER RING OF EACH PROPZLLER

e s it de e wat
.

Figure 3-113. Propeller Anti-lcing System

Key to Figure 3-113

Item Nomenclature Item
1. Filter (Strainer) 4. Tank ‘
2. Shutoff Valve 5. Slinger Ring
3. Pump or Alternate Pump 6. Bracket Assembly

d

No:nenclature

: ‘ 3131
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Paragraphs 3-487 to 3-481

3-467. REMOVAL AND INSTALLATION OF CcOM-
PONENTS OF ANTI-ICING SYSTEM. Removal and in-
stallation of the components of the anti-icing systemn
are accomplished as outlined in the following para-
graphs. Disassembly, maintenance, assembly, and test
procedures are outlined where applicable.

3-468.. WINDSHIELD ANTI-ICING SYSTEM. (.S"ee’
[igure 3-114.) The windshield anti-icing system sup-.

plies alcohol to the outside of the windshields, to
prevent ice from forming, and to maintain clear visi-
- bility. This system contains a tank, pump, and filter
which are also common to the windshield and car-
buretor anti-icing system. Alcohol is pumped from the
supply tank, through the pump and filter, and to the
forward and side windshields.

3-469. WINDSHIELD ANTI-ICING SYSTEM
SUPPLY TANK.
(See /igur243-11_4.)

3-470. On airplanes, an aluminum-alloy tank with a

capacity of 11.5 US gallons is installed on the right.

side of the center wing secton. Metal straps are bolted
around the triangular-shaped tank to hold it securely on
the brackets. A ventand a filler neck are located on the
brackets. A vent and a filler neck are located on the
top right side of the tank and extend through che
fillet. The drain and the manually operated valves are
Jocated on the bottom of the tank and control the
entrance of the alcohol from the rank into the supply
pipes, which connect to the windshield énd carburetor
anti-icing system.

3-471. REMOVAL OF WINDSHIELD
ANTI-ICING SYSTEM SUPPLY TANK.

a. Disconnect the vent and fluid flow pipes from
the ank.

b. Remove the nuts from the fasteners attached to
the ends of the straps.

¢. Remove the straps and the tank from the support
brackets. o

3-472. TEST BEFORE INSTALLATION. OF WIND-
SHIELD ANTI-ICING SYSTEM SUPPLY TANK.
Test the supply tank by applying air pressure of 3 to
5 psi. Apply a soap solution to the surface for a bubble
test.

Note

Drain any sludge deposit from the rank be-
fore inscallation.
3-473. INSTALLATION OF WINDSHIELD
ANTI-ICING .SYSTEM SUPPLY TANK.

a. Place the tank in che bracker supports and con-
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nect the straps.
b. Tighten nuts on the fasteners at the strap ends.

c¢. Connect and secure the vent and fluid flow pipes.

3-474. WINDSHIELD ANTI-ICING SYSTEM
SHUTOFF VALVE.
(See figure 3-114.)

3-475. A manually operated shutoff valve, located in
the supply pipe aft of the alcohol tank, is provided to
turn the fluid supply ON or OFF. o

3-476. REMOVAL OF WINDSHIELD
ANTI-ICING SYSTEM SHUTOFF VALVE.

a. Disconnect the pipes from the shutoff valve.,

b. Remove the valve from the mounting elbow.,

3-477. INSTALLATION OF \VINDSHIELD
ANTI-ICING SYSTEM SHUTOFF VALVE.

a. Connect the valve to the mounting elbow.

b. Connecr the pipe to the inlet port..

3-478. WINDSHIELD AND CARBURETOR ANTI-
ICING SYSTEM. The windshield and carburetor anti-
icing system supplies alcohol to the exterior of the
windshields to prevent formation of ice and to main-
tain. clear visibility. The system also supplies alcohol
to the carburetor air duct through spray nozzles to
prevent ice formation. The components of the com-
bined system consist of a supply tank, a pump, filcer,
and the necessary pipes and controls.

3-479. WINDSHIELD AND CARBURETOR
ANTI-ICING SYSTEM FLUID FILTER.
(See figure 3-115.) :

(

e

3-480. A filter located in the piping berween the sup- -

ply tank and the inlecr port of the pump, is mounted
on 2 bracker to the fuselage. A meral czp incorporates
the inlet and outlet ports, a duralumia bowl which
collects sediment, and a filter spring and filter elemeat.
The fluid is drawn through the inlet port into a
passageway in the cap, and then into the bow! sur-
rounding the filter elemenc. The pPump suction draws
the fluid chrough the filter element and che outler port.
The filter element prevents foreign particles -from
entering the pump.

3-481. REMOVAL OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
FLUID FILTER.
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‘Figure 3-114. Windshield and Carburetor Anti-
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Key to Figure 3-114
Itern Nomenclature . Itemn Nomenclatura
1. Valve 7. Manifold Assembly
2, Filter : ‘8. Valve
3. Drain Cock 9. Bracket
4. Bypass Valve 10. Plug Valve
5. Pump 11. Plug Valve
6. Taok Assembly 12. Valve

. 14,

Figure 3-115. Windshield and Carburetor Alcohol Anti-lcing System Filter hese
Key to Figure 3-115
Item " Nomencluture ‘ r

1. Filter Heads (wich pressure relief) /

2, Ceramic Filcer . \

3. Spring

4. Gasker

5. Filter Bowl

3-134
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a. Disconnect the pipes.

b. Remove the filter.

- DISASSEMBLY OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
FLUID FILTER.

a. Unscrew the bowl from the filter cap.

b. Remove the filter element and spring from the
bowl.

3-483. MAINTENANCE OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
FLUID FILTER. .

a. Clean all parts.

b. Clear the passageway in the cap with compressed
air.

¢. Rinse the filter element, using approved solvent
to remove the sediment.

3-484. ASSEMBLY OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
FLUID FILTER.

a. Insere the spring and filter element in the bowl.
b. Install a new bowl gasket.

¢. Screw the bowl to the cap.

3-485. INSTALLATION OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
FLUID FILTER. :

a. Position the flter,

b. Connecr the pipes.

3-486. WINDSHIELD AND CARBURETOR
ANTI-ICING SYSTEM ELECTRIC PUMP.
(See figure 3-116.)

3-487. The alcohol pump is a direct-driven, positive-
displacement, cam-type fluid metering pump. The
pump assembly has dual outlet ports and is designed
to produce the equivalent output of two separate
pumps. It is located afc of the supply tank and is
mounted on a bracket attached to the wing structure,
The assembly consists of a motor and a pump section
secured together by four screws. A rotating assembly is
‘onnected to the motor by means of a shafr. The
assembly draws the fluid from the inlet port through
the drilled passageways in the shaft and then through

Section 111
Paragrophs 3-482 to 3-492

the two outlet ports. An ON, OFF, and MOM switch,
located on the clectrical control panel in the flight

compartment, controls the carburetor and windshield
anti-icing pump.

3-488. REMOVAL OF WINDSHIELD AND
. CARBURETOR ANTI-ICING SYSTEM
ELECTRIC PUMP.

2. Remove the screws attaching the pump mount-

ing plate to the bracket.
b. Disconpect the electrical connectors,

¢. Disconnect the pipes and remove the pump.

3-489. DISASSEMBLY OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
"ELECTRIC PUMP.

(See figure 3-116.)

-a. Remove the four atcaching screws and separate

the pump and motor,
b. Remove the screws and the brush covers.

¢. Remove the springs and brushes.

3-490. MAINTENANCE OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
ELECTRIC PUMP.

a. Replace worn brushes.
b. Clean the armature.

¢. Replace damaged gaskecs and seals.

d. Clean the surfaces of the motor mountirfg plate.

3-491. ASSEMBLY OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
ELECTRIC PUMP. : L

a. Inszall the brushes and springs, tighten the brush
covers and safety the covers with screws.

b. Assemble the pump and motor sections and fasten
with the four screws.

3-492. INSTALLATION OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
ELECTRIC PUMP. . '

a. Attach the electrical connectors.

3135
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Figure 3-116. Windshield and Carburetor Alcohol Anti-lcing System Pump

14,543

ltem Nomenclature

Bushing Screw

Bushing Cap

Motor With Armature
Motor Bearing Housing
Housing Nut

Washer

Spring (sea! recaining)

NOWV AN

Key to Figure 3-116

Itern - Nomenclatire
8. Drive Seal
9. Pump Housing Bolc
10. Pump Housing .
11. Lock Ring
12. Blades
13, Pump Cam
14. Housing Cap

b. Connect the pipes to the pump.

c. Fasten the pump mounting plate to the bracker.

. . .
3-493. WINDSHIELD AND CARBURETOR
ANTI-ICING SYSTEM DRAIN COCK.

3-494. The drain cock for the anti-icing system js
located in the tank feedpipe aft of the tank unir.

3-495. WINDSHIELD AND CARBURETOR
ANTI-ICING SYSTEM CONTROL
NEEDLE VALVE. . o

3-496. A needle-type valve, located in the flighc com-

parunent, controls the rate of alcohol flow to the

windshields.

3-497. REMOVAL OF WINDSHIELD AND
CARBURETOR ANTI-ICING SYSTEM
CONTROL NEEDLE VALVE,

a. Disconnect the pipes from the valve.

b. Remove the screws from the mounting plate and
remove the valve,

3-136

3-498. INSTALLATION OF WINDSHIELD AND

a.

CARBURETOR ANTI-ICING SYSTEM
CONTROL NEEDLE VALVE.

Position the valve mounting plate and fasten

with the four screws.

b.

Connect the pipes to the valve,

3-499. WINDSHIELD AND CARBURETéR

ANTI-ICING SYSTEM RELIEF VALVE.
(See figure 3-117.) :

3-500. A relief valve, located in the ‘pressure pipe,
allows the excess fluid to return to the supply rank.

3-50L. REMOVAL OF WINDSHIELD AND

a,

b.

CARBURETOR ANTI-ICING SYSTEM
RELIEF VALVE,

Disconnect the pipes.

Remove the valve,

3-502. INSTALLATION OF WINDSHIELD AND

a.

CARBURETOR ANTI-ICING SYSTEM
RELIEF VALVE.

Position tha valve,

b. Connecc the pipe.



1.0.1C-47-2

BAT AL
ek A

LA ':i"?@"iﬁ’; c,-;

14,549 °

Figure 3.-117. Carburetor Anti-jcing System
Relief Valve (Exploded View)

Key to Figure 3-117

Itern Nomenclature
1. Outlet Port and Lock Nut
2. Regulator Nut, Cap, and Spring
3. Ball, Barrel, and Inlet Port

3-503. CARBURETOR ANTI-ICING® SYSTEM. (See

figure 3-114.) The carburetor anti-icing system pump
supplies alcohol from the main tank, through a filter,
shutoff valve, manifold, and through the spray nozzles
in the carburetor duct assembly. ' :

3-504. CARBURETOR ANTI-ICING SYSTEM
MANIFOLD AND DISTRIBUTOR
PIPING.

(See figure 3-11s.)

>
3-505. The alcohol manifold distributes the fluid
from the supply pipe to the distributor pipes. The
manifold is secured by a clamp to the bottom of the
airscoop cowling. It consists of a 4-inch rapered alumi-
num pipe with two short aluminum pipes extending
from the body. A short hose connects the supply pipe
to the manifold. The distributor pipes are conaected
to the manifold outlets with short hoses and to the
carburetor duct assembly with nipples. Each nipple

contains a nozzle fitting which sprays the fuid into

the adapter assembly.

3-506. REMOVAL OF CARBURETOR
ANTI-ICING SYSTEM MANIFOLD
AND DISTRIBUTOR PIPING.

a. Remove the attaéhing clamp from the pipe.

b. Remove the hoses connecting the manifold pipes
to the distributor pipes and supply pipe.

¢. Remove the manifold and disconnect the djs-
tributor pipes from the nipples.

Section |1}
4 Paragraphs 3-503 to 3-509
3-507. INSTALLATION OF CARBURETOR
ANTI-ICING SYSTEM MANIFOLD
AND DISTRIBUTOR PIPING.

a. Connect the nipple and the ﬂadge to the dis-
tributor pipe.

b. Attach the manifold to the connecting pipes.

¢. Coanect the hoses to the manifold and distributor
pipes with clamps.

3-508. CARBURETOR ANTLICING SYSTEM =
CONTROL VALVE. il -

X

3-509. The carburetor anti-icing control valve, located
in the pilot’s compartment to the right and above the
co-pilot’s panel, controls the supply of de-icing fluid
from the alcohol tank to the carburetor.

14,550

Figure 3-118. Curburetor Anh’-!cin.g System
Manifold and Carburetor Duct

Key to Figure 3-118

Item Nomenclature

Carburetor

Carburetor Adapter

Duct

Nozzle, Flange, and Nipple
Distributor Piping '
Air Induction Scoop

Hose

Manifold

Supply Pipe

WERNAWVEWN -
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'3-510. REMOVAL OF CARBURETOR
ANTI-ICING SYSTEM CONTROL VALVE.
a. Turn OFF the carburetor anti-icing shutoff valve.
b. Disconnect and cap the pipes.

¢. Remove the handle, the four screws, and the
valve.

3-511. INSTALLATION OF CARBURETOR

- ANTI-ICING SYSTEM CONTROL VALVE. _

a. Atwach the valve to the bracket and tightea the
four screws. ‘

b. Iastall the handle and connect the pipes.

3-512. PROPELLER ANTI-ICING. SYSTEM. (See figure
3-113.) The propeller anti-icing system prevents ice
from forming on the propeller blades. The fluid is
pumped from the supply tank, through a shutoff valve,
a filter, and a pump, and into a slinger ring installed
on the propeller hub. Distcibutor pipes from the
slinger ring supply alcohol to each blade. The pump is
turned ON or OFF by a switch on the pilot’s electrical
coatrol panel. A rheostat is installed to the right of
the tank to regulate the fluid flow by controlling the
speed of the pump motor. -

3-513. PROPELLER ANTI-ICING SYSTEM
SUPPLY TANK. . B
(See figure 3-119.)

3-514. The 4.2 US-gallon duralumin supply tank for
the propeller anti-icing system is supported by metal
straps riveted to four brackets which are riveted to the
bulkhead directly aft of the pilot’s seat. The top of the
tank contains a filler neck and vent pipe extending
through the top of the bulkhead and fuselage. A drain
connection to the supply pipe is located at the bottom
" of the tank.

3-515. REMOVAL OF PROPELLER ANTI-ICING
SYSTEM SUPPLY TANK.

a. Disconnect the vent pipe from the top of the
tank, :

b. Disconnect the pipe from the bottom of the tank.

¢, Loosen the turnbuckles on the straps and remove
the tank. : s :

3-516. TEST BEFORE INSTALLATION OF PRO-
PELLER ANTI-ICING SYSTEM SUPPLY TANK.
Testing of the anti-icing fluid supply tank is per-
formed as outlined in paragraph 3-472.

3-517. INSTALLATION OF PROPELLER
ANTI-ICING SYSTEM SUPPLY TANK.

‘. Place the tank in 