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fork on the starboard side of the starboard magneto.
One branch from the fork terminates outside the star-
board magneto housing. The other branch extends
aft and then crosses the accessory section to terminate
outside the port magneto housing.

(2) REMOVAL.—The blast tube is removed in

three sections.

(a) The forward section (25) is removed by un.
fastening the forward hose clamps (27), bolt (24) at
forward bracket which is attached to engine nose by two
lower engine studs, and then drawing the tube forward
through the engine cylinders.

(b) The welded fork section (28) is removed by
disconnecting the aft hose clamps (27) and two tube
clamp bolts. On the starboard engine only it is also
necessary to disconnect a clip which attaches the oil

RESTRICTED
AN 01-5MA-2

temperature resistance bulb flexible conduit to the tube

on the branch terminating at the starboard magneto,
above the welded fork.

(c) The rear blast tube section in the accessory
bay is removed by removing screw (30) in Q908-16-8
clip belted to aft end of starter cover box, and two clips
(20) and disconnecting bonding braid at the starboard
end, just aft of hose clamp (27).

(3) INSTALLATION.—To install the magneto
blast tube, perform in reverse order the removal steps
outlined in paragraph ¢, (2) above.

d. OIL COOLER AIR DUCT.—Refer to Par. 7, e,
(2). \

e. GENERATOR BLAST TUBE.—Refer to Par. 7,
e (2).
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Paragraph 15,a-15,b

PARAGRAPH 15.

15. FUEL SYSTEM.

a. GENERAL. (See figure 131.)—Fuel is provided
for the engines by means of a series feed type system
which consists of the main fuel system, the fuel dump
system, the vapor dilution system, and the engine
primer system. One integral tank and five self-sealing
cells in the wing center section are included in the
fuel system. Fuel for the engines is taken from the
wing tanks near the center line of the airplane.

All units and plumbing in the fuel system are
resistant to both ordinary and aromatic fuels.

b. MAIN FUEL SYSTEM.
(See figure 131.)

(1) GENERAL DESCRIPTION.—The main fuel
system consists of the fuel storage tanks, the fuel units
assembly, and the engine-driven pumps. The fuel units
assembly may be divided into two identical assemblies,
except for the cross-feed valve (1), each assembly
consisting of the following units: a fuel shut-off valve
(7), a fuel selector valve (5), an A. E. L. unit (4),
a fuel flowmeter (6) and the necessary plumbing and
controls.

The fuel tank plan provides for installation of
five self-sealing fuel cells in the starboard tank of all
odd-numbered airplanes and in the port tank of all
even-numbered airplanes as they leave the factory.
Cells can be installed, however, in both tanks or may
be completely removed as required.

Maximum capacity of the two fuel tanks with-
out cell installation is 1750 U. S. (1457 Imp.) gallons.
When cells are installed on one side, the maximum
capacity of the cells, plus the remaining integral tank
is 1497 U. S. (1245.8 Imp.) gallons. When cells are
installed in both tanks the maximum capacity (water
borne) is 1244 U. S. (1035.3 Imp.) gallons.

Access to any part of the tanks is provided by
manholes in the upper surface of the wing immedi-
ately to the right and left of the center line. A filler
cap is located at the center of the manhole cover.

In addition to the manholes there are access panels in
the upper surface of the wing which may be removed
for tank inspections and repairs, cell removals or in-
stallations. These panels are aft and outboard of the
manholes and extend from wing station 2.0 to station
4.5. Gas tight fuel cell manifold access doors are lo-
cated on the under surface of the wing on each side of
the superstructure. Transparent inserts for visual in-
spection of fuel cell manifolds are installed in the
access doors on the side which carries fuel cells. Addi-
tional inserts are provided for installation on the other
side of the wing also, when cell installations there may
require inspection. Control valves, strainers, and emer-
gency hand-operated fuel pumps are located in the
superstructure immediately forward of the engineer’s
station. The fuel system controls and indicators are
mounted on the engineer’s panel and elsewhere in the
engineer’s compartment. A tank dumping and carbon
dioxide (CO.) dilution system is included in the fuel
system equipment for emergency operation. All fuel
lines are identified by 14 inch wide red bands.

(2) FUEL TANKS.
(a) DESCRIPTION.

1. SELF-SEALING FUEL CELLS. (See fig-
ure 132.)—The self-sealing fuel cells are Goodyear
FTL-10N, Buna Containers, which will seal holes or
injuries automatically. The cells are equipped with
exterior metal stiffeners and have the following capaci-
ties and approximate weights:

Cell Capacity Weight (empty)
No. Gallons Pounds

1 151 U. S. (126.8 Imp.) 108.0
-2 119 U. S. ( 99.2 Imp.) 88.7

3 120 U. S. (100.0 Imp.) 92.5

4 160 U. S. (133.0 Imp.) 103.7

5 80 U. S. ( 66.7 Imp.) 720
Total 630 U.S. (524.0 Imp.) Gal 469.9 lbs

The total usable capacity of the five cells
when installed in the plane is slightly less than the
above total, however, and it is as follows:

Cell capacity for each side when plane is
water borne is 622 U. S. (517.6 Imp.) gallons.

A removable access cover is installed in the
top of each cell. All fittings for the connection of the
tank with the fittings of the plumbing lines are vul-
canized into the cell and cannot be removed.

The order of placement of the cells in the
wing is as follows: No. 1 cell inboard; No. 2 next;
then Nos. 3, 4, and 5 next outboard in that order. Each
cell is protected against chafing and damage from the
wing structure by means of a metal lining installed on
the floor of its compartment in the wing, a metal sup-
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port plate between the forward end of the cell and
the front spar, a wooden support plate at the rear
spar, and canvas curtains attached to the bulkheads
between the cells and at the inboard and outboard
sides.

2, INTEGRAL TANKS.—The two integral
tanks are formed by the front and rear wing spars, the
center line bulkhead (wing station 1.0) the wing bulk-
heads at station 5.0, left and right and the upper and
lower surface of the wing. Self-sealing fuel cells are
installed in either one or the other of the integral
tanks and can be installed in both. The integral tanks
consist essentially of a part of the regular wing struc-
ture which has been properly reinforced and sealed
to produce a fuel-tight container. Attached to the
structure inside the integral tank, are screen bags
filled with potassium dichromate crystals, which act as
corrosion inhibitors.

Section IV
Paragraph 15,b

3. SUMP ASSEMBLY. (See figure 133.)—
There are two sumps; one attached below each fuel
tank near the wing center line, fitting into the super-
structure between the inner and outer fairing. They
are long, narrow, rectangular shaped funnels with tops
extending from points immediately aft of the front
spar to the rear spar. The sumps are riveted to the
wing. At the bottom of each sump is a casting which
contains the main fuel line outlet, a tank drain and
refuel line outlet, and a corrosive inhibitor capsule
which is accessible through the sump drain plug. The
lower portion of the sump casting can be removed.

(b) REMOVAL.

1. SELF-SEALING FUEL CELLS.
(See figure 131.)

a. Set both fuel selector valves (8) in
“OFF” position. (See figure 176.)

No. PART No. NAME
1 124043 Cross-Feed Valve
2 702-GG-6D Strainer Drain Valve
3 Aux. Power Unit Fuel Line
4 UD-2575-A-CA A.E.L. Unit
5 TCB-14000-1 Fuel Selector Valve
6 C-1045 Flowmeter—Stb’d.
C-1043 Flowmeter—Port

7 UB-1460-C1 Fuel Shut-Off Valve—Port

UB-1460-C2 Fuel Shut-Off Valve—Stb'd.

8 Cross-Feed Fuel Line
9 Center Line of Wing
10 Main Fuel Line to Engine
11 Fuel Pressure Line
12 Vent Line to Pressure Gage
13 Engine Primer Line
14 Vent Line—Tank to Carb.
k5 CH4E3-3 Engine Driven Fuel Pump
16 ***Type PD-12H-4 Carburetor

****Type PD-12H-1
17 Carburetor Elbow Scoop
18 Primer Line Spider
19 28G1011-555 Dump Valve
20 28G5080 Dump Duct
21 Integral Fuel Tank
22 Dump Valve Actuating Cable
23 28G1042 Dump Valve Control Lever
24 Vapor Dilution Line
25 Vent Standpipe

No. PART No. NAME
26 Filler Neck Cover
27 Vent Standpipe

28 *28G3010-120
**28G3010-110
*28G3010-121
**28G3010-111

29 S. S. Cell Vent Tubes

Tank Manhole Cover—Port

Tank Manhole Cover—Stb'd.

30 17308 Purging System Pull Handle
31 24390 Purging Cylinder
32 Pressure Relief Line
33 22315 Pressure Relief Disk.
34 28G5105 L/R No. 1 Cell
28G5106 L/R No. 2 Cell

28G5107 L/R No. 3 Cell

28G5108 L/R No. 4 Cell

28G5109 L/R No. 5 Cell
35 P4CA-2A Type B2 Primer Pump

36 Engine Primer Line
» 37 Fuel Line to Primer Pump
38 Central Heater Fuel Line
39 Tail Heater Fuel Line
40 28W5064 Manifold Inspection Window

41 28W5522-7
42 28G1041-5

Sight Gage Insp. Window
Drain & Refuel Outlet

43 1-2040-8 Drain & Refuel Valve

44 Drajn & Refuel Line

45 Sump Drain Plug

46 Main Fuel Line

47 S. S. Cell Manifold Lines

ltem 1 is an Aero Supply Mfg. Co. part number.

ltems 2, 35 and 43 are Parker Appliance Co. part numbers.
ltems 4 and 7 are United Aircraft Products, Inc., part numbers.
Item 5 is @ Thompson Products, Inc., part number.

Item 6 is a Fischer and Porter Co. part number.

Item 15 is a Chandler Evans Corp. part number.

ltem 30, 31 and 33 are Walter Kidde and Co. part numbers.

*PBY-5A only.
**PBY-5 only.

***PBY-5A and PBY-5 (Serial number 08349 and on).
****PBY-5 (up to serial number 08349).
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No. PART No. NAME No. PART No. NAME
1 Wing Bulkhead 5 28G5163 L/R Floor Liner Bay No. 3—Rear
2 28W5065-13 Cover—Access Hole 28G5168 Floor Liner Bay No. 3—Front
3 Stringer—Lower Surface 28G5164 Floor Liner Bay No. 4—Rear
4 28G1011-555 Dump Valve 28G5170 Floor Liner Bay No. 4—Front
5 Wing Bulkhead 4.5 28G5165 L/R Floor Liner Bay No. 5—Rear
6 Dump Valve Cable Control 28G5171 L/R Floor Liner Bay No. 5—Front
7 Wing Bulkhead 4 18 28G5055-0L Curtain—Blkhd 2—Outboard
8 Wing Bulkhead 3 28G5055-0R Curtain—Blkhd 2—Inboard
9 Wing Bulkhead 2 19 Q2202-32-38.5 Manifold No. 1 to No. 3 Cell
10 Cover—Access Hole Q2202-32-20 Manifold No. 1 to No. 2 Cell
11 28G5039-8 Fuel Outlets to Sump Q2202-32-55 Manifold No. 1 to No. 4 Cell
12 Sump Drain Hole 20 28G5055-2L Curtain—Blkhd 3—Outboard
13 Sighf Gage Sfundpipes 28G5055-2R Curtain—Blkhd 3—Inboard
14 Wing Bulkhead 1 i 28G5172 L/R Liner Bay No. 1—Rear Spar
15 28G5051 Rear Sight Gage Guard 28G5173 L/R  Liner Bay No. 2 & 3—Rear Spar
28G5052 Front Sight Gogs Guovd 28G5174 L/R Liner Bay No. 4—Rear Spar
s R g, o 28G5175 L/R  Liner Bay No. 5—Rear Spar
ool g 22 28G5055-3L Curtain—Blkhd 4—Outboard
17 28G5161 L/R Floor Liner Bay No. 1—Rear 28G5055-3R Curtain—Blkhd 4—Inboard
28G5167 L/R Floor Liner Bay No. 1—Front 23 28G5055-4L Curtain—Blkhd 4.5—Outboard
28G5162 L/R Floor Liner Bay No. 2—Rear 28G5055-4R Curtain—Blkhd 4.5—Inboard
28G5168 Floor Liner Bay No. 2—Front 24 Q2202-32-16.5 Manifold No. 4 to No. 5 Cell
Figure 132—Interior Plan of Wing Fuel Tanks
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SUMP FITTINGS FOR

No. PART No. NAME

1 AN913-6D Pipe Plug

2 28G5039-6 Cover Plate—S. S.
28G5200 Gasket

3 Sump Drain Hole

4 28G5039-8 Plate—Integral

5 Cell Fitting

6 28G5027 Sump Fitting Assem.
28G5019 Plate—Sump Fitting
28G5020-6 Flange
28G5053 Gasket—Flange
28G5200 Gasket—Plate
ANB842-16D Elbow Fitting ‘

No. PART No. NAME
7 28G1041-5 Drain & Refuel Elbow
8 1-2040-8 Drain & Refuel Valve
(Parker Appliance Co.)
28G5012-6 Mounting Plate—Valve

9 Q2202-16-13.5 Drain & Refuel Line

10 Guard for Capsule

11 28G2010 Strainer & Drain Plug

12 28G2006 Outlet Assembly

13 ANB44-16D Drain & Refuel Fitting

14 Q2202-16-42 Main Fuel Line
ANB44-16 Main Fuel Lline Fitting

Figure 133—Fuel Sump

b. Drain fuel cells. (Refer to Section III,
Par. 2, h, (1), (d).)

c. Remove large access door in the upper
surface of the wing.

d. Remove manhole cover as follows: (See
figure 134.)

(1) Remove screws which hold filler neck

body (18) to filler neck (23).

(2) Detach nut from stud (8) and re-
move latch clamp (7).

(3) Remove stud (8) from filler neck.
(4) Remove screws which fasten manhole
cover (4) to wing structure and carefully lift cover
until sufficient room has been obtained to disconnect
the bellows type vent lines attached to the lower portion
of the vent.
e. Remove vent lines (29) from cells two,
three and four. (See figure 131.)
f. Remove manifold access doors (40) and
sight gage access doors (41) from the lower surface of
the wing.
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NOTE:

20 & 23 USE ONLY ON SELF

SEALING SIDE

22 USE ONLY ON INTEGRAL SIDE

No.

WM —

—
- O 00N

12
13

250

PART No.
28G5121 L/R

*28G3010-120
**28G3010-110
*28G3010-121
**28G3010-111
28G5096
28G5122
ANS526-1032-14
AN960-A10L
AN960-A10
AN365-1032
28-0-2024
28-0-2017-3
28-0-3002
22Q098-2
28-0-5049
ANS515D6-20
AN365-D632
Q808D4-26
AN960-ALS
28-0-2023
AN23-17

NAME

Flexible Hose i

Vent Coupling

Gasket—Body

Manhole Cover Assem.—Port o

Manhole Cover Assem.—Stb'd.

Gasket—Vent

Vent

Screw 15

Washer 16

Washer 17

Nut 18

Clamp—Latch

Stud

Locking Clip

Fastener 19

Spring—Locking Clip

Screw

Nut

Spacer 20

Washer 21

Latch 22

Clevis Bolt 23
*PBY-5A only.
**PBY-5 only.

PART No.
AN320-3
AN380-2-2
AN960-A10L

-28-0-2025

AN316-4R
AN960-416
AN310-4
AN380-2-2
28-0-2042
28-0-2020-2
28-0-2026
28-0-3009
NAF1064-1024-10
AN935.10
AN960-10
AN23-17
AN320-3
AN380-2-2
AN960-A10L
28-0-2022

28-0-2021
28G5022

Figure 134—Manhole Cover and Filler Neck
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NAME
Nut
Cotter Pin
Washer
Eyebolt

Nut
Washer

Nut
Cotter Pin
Clip
Cover—Filler Neck
Gasket—Cover
Body—Filler Neck
Screw
Lockwasher
Washer
Clevis Bolt
Nut
Cotter Pin
Washer
Gasket—Body
Vent
Tapping Ring
Filler Neck
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FIFTH

REMOVE MANHOLE REMOVE CURTAINS
COVER AND ACCESS : ATTACHED TO THE
DOORS, TOP OF WING BULKHEADS

SECOND
REMOVE MANIFOLD REMOVE STIFFENERS
ACCESS DOORS & SIGHT GAGE CELLS. ONE /&  FIVE
PLATES & MANIFOLD HOSE D'SCONNECT
UNDER SURFACE OF WING ATTACHING
CONNECTIONS

SEVENTH
REMOVE CELL STIFFENERS COLLAPSE CELLS,

TOP & SIDES, & DISCONNECT ONE & FIVE AS
VENT LINES FROM CELLS DONE WITH OTHER
TWO, THREE & FOUR

FOLD OVER CELL
L AT REAR: TWIST
FOUR. IN ORDER, USING o THRU BULKHEAD
THREE WEBBED STRAPS & REMOVE THRU
HATCH

BEFORE PROCEEDING WITH THE REMOVAL OF ANY OR 3 WHEREVER POSSIBLE , TEMPERATURE SHOULD BE

ALL SELF-SEALING FUEL CELLS, BE SURE THAT ALL KEPT AT FROM 65°TO I00°F WHEN CELLS ARE TO

FUEL IS DRAINED OUT OF THE CELLS AND THAT BE COLLAPSED.

THEY ARE DRY TO DRAIN CELLS, OPEN THE DRAIN 4 DO NOT ALLOW ANY CELL TO REMAIN COLLAPSED

VALVE IN THE ENGINEER'S COMPARTMENT AFT OF THE FOR MORE THAN 30 MINUTES.

ENGINEERS WINDOW IN THE SUPERSTRUCTURE 5 DO NOT BEND CELLS AT FITTINGS OR AT INSPECTION

DOORS. DO NOT DRAG CELLS. BE SURE ALL

CAUTION OPENINGS ARE COVERED WHEN CELLS ARE OUT

| BE SURE ALL FITTINGS AND LINES ARE DISCONNECTED OF TANK

AND ALL METAL STIFFENERS TAKEN OUT BEFORE 6 DO NOT LIFT CELLS BY THEIR FITTINGS OR ALLOW

ATTEMPTING REMOVAL OF CELLS THEM TO SCRAPE AGAINST SHARP METAL EDGES

2 D0 NOT PRY ON RUBBER FITTINGS OR CELLS OR POINTS DO NOT DROP CELLS FROM WING TO

WITH SHARP INSTRUMENTS. THE FLOOR. ALWAYS HANDLE CELLS WITH CARE

Figure 135—Procedure for Removal of Fuel Cells
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g- Remove manifold hose and couplings
(47). (See item 18, figure 40.)

h. Disconnect sight gage hose (9). (See
figure 147.)

i. Remove top and side stiffeners from cells
two, three, and four. (See figure 135.)

j» Collapse cells three, two, and four by
using three webbed straps on each cell and then remove
them in the above order.

k. Remove curtains attached to the bulk-
heads and then remove the diagonal struts in wing
bulkheads 2 and 4.5.

l. Remove cell vent lines (29) (See figure
131.) from cells one and five and sight gage vent line
(7) (See figure 147.) from cell one.

m. Remove stiffeners from top and sides of
cells one and five and collapse them the same as the
other cells.

n. Fold over cells at rear, then twist them
through the bulkheads and remove them through the
hatch.

CAUTION

When removing cells, carefully guide mani-
fold fittings which are attached to the bottom
of each cell through the tank liner plates so
that they will not be damaged in any way.

2. REMOVAL OF CELL LINERS AND
PREPARATION OF INTEGRAL FUEL TANK
FOR USE WITHOUT CELLS. (See figure 132.)—
The following further steps are necessary after the
self-sealing fuel cells are removed if the integral tank
is to be utilized:

a. Remove cell supporting plates (17) from
the bottom of the cell compartments.

b. Remove backing plates (21) from front
and rear spars in each compartment.

Note
Support plates and backing plates are attached
to stringers and spar diagonals by means of
self-tapping sheet metal screws. All screw
heads are covered by adhesive tape.

c. Remove the two pipe plugs from front
and rear sump drain holes (12) in No. 1 cell com-
partment.

d. Remove plate assembly (6) and cover
plate (2) from the top of the sump and install the
plates (4) having the plain sump opening. (See figure
133.)

e. Remove all bellows tubing from vent
system.

f. Remove guard from in front of sight
gage standpipes. (See figure 147.)

g. Remove the synthetic rubber nipple fit-

RESTRICTED
AN 01-5MA-2

ting (6) from the top of the fuel sight gage stand-
pipes.

h. Replace diagonal members in bulkhead
2 and 4.5.

i. Install plain manifold access doors (2)
and plain sight gage access doors (10). (See figure
132.) When installing access doors, make certain that
mating surfaces and neoprene gaskets are clean. Insert
screws with thread compound (Specification AN.P-51).

j« Install tapping ring (22) on inside of the
manhole cover. (See figure 134.)

k. Install dump valve, dump valve controls,
and dump duct, (See paragraph ¢, (4).)

L. Install 11 corrosion inhibitor bags on the
lower surface of the wing. Two bags are attached to
the forward side of the stringers near the center of
the wing between bulkheads 1 and 2; eight bags are
attached to the stringers between bulkheads 3 and 4;
and one bag is attached to the inboard side of bulk-
head 4 near the rear spar.

WARNING

Do not connect dump valve controls unless
purging system is provided.

m. Install upper surface access door and
the manhole cover.

n. Change sight gage scales.

o. Pressure test integral tank to not more
than three 1b/sq in. before filling tank with fuel.

p. Check the lower access doors for leak-
age, using soap and water.

3. INTEGRAL TANK.—This tank is a part
of the wing structure and cannot be removed.
4. SUMP ASSEMBLY.

(See figure 133.)

a. Disconnect lines (9) and (14) from
sump fittings. Access to sump is gained by removing
panel (3) (See figure 64.) from superstructure.

b. Remove sump strainer (11).

c. Remove lower portion of sump casting
by removing nuts from the studs.

(¢) MAINTENANCE.
1. SELF-SEALING FUEL CELLS.

a. If leak has developed at manifold fit-
tings or at sight gage connection, tighten hose clamps.

b. For repairs to cells, see Structural Repair
Manual, AN 01.5MA.3,

2. INTEGRAL TANK.
a. For repairs to integral tank, see Struc-
tural Repair Manual (AN 01-5MA.3).

b. At each 240 hour inspection, drain tank
and remove the corrosion inhibitor bags. There are 11
bags in each tank. Replace with new bags.
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3. SUMP ASSEMBLY.

a. If leak develops between sump and lower
surface of wing, tighten rivets with a rivet gun and
bucking bar. If this does not stop leak, remove sump
from wing and replace neoprene gasket between sump
and wing. To remove sump from wing, it is necessary
to remove wing from airplane.

An alternate method for removing sump
is outlined in Bureau Change Number 153 for PBY-5
and Change Number 143 for PBY.5A.

b. If leak develops at bottom of sump,
tighten nuts on studs or if necessary remove bottom
and replace gasket.

c. Tighten hose clamps on sump fittings.
(d) INSTALLATION.

1. PREPARATION OF INTEGRAL TANK
FOR SELF-SEALING CELLS.

a. Remove the manifold access doors and
the two sight gage access doors on the lower surface of
the wing,

b. Remove the large access door on the
upper surface of the wing between bulkheads 2 and 4.5.

¢. Remove manhole cover (4) from top
surface of the wing and the tapping ring (22) at the
bottom of the filler cap by removing the rivets. (See
figure 134.)

d. Remove the detachable truss member in
the center of bulkheads 2 and 4.5 inside the tank.

e. Remove the dump valve, dump valve
actuating cable, and dump duct. The dump valve
actuating gland is to be plugged with a neoprene
washer and a metal washer, and the gland cap then re-
placed and made secure. (Refer to paragraph ¢, (2).)

f. Remove the 11 corrosion inhibitor bags
from the stringers on the lower surface.

g. The carburetor vent tubing is connected
to the carburetor vent flange on the front spar and
to the cell vent line at No. 1 cell. This line is to be
taped to the top stringer until No. 1 cell is installed.

h. Place the plugs in the fore-and-aft
drain holes from the tank into the sump. Bolt cover
plates to the large outlet holes to the sump, using the
plate with elbow on the aft one of the two holes. The
elbow is to face outboard. Paint all connections with
a mixture of soap and water and pressure test for
leaks, using up to three lb/sq in. pressure.

i. Install elbow and tube at the bottom of
the forward and aft sight gage standpipes.

j- Attach fuel sight gage guards to the
bulkhead wall.

k. Attach vent cap and line to top of sight
gage standpipes. Tape vent line to wing structure
until No. 1 cell is installed.

l. Install cell liner on floor of each com-
partment, the metal support plate on the front spar,
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and the wooden backing plate against the rear spar.
All plates are attached to the wing structure by means
of self-tapping screws. All exposed screws, rough
edges, and corners are to be covered with tape and
then covered with a coat of shellac to prevent chafing
or damaging of the cells.

m. Install each of the four manifold hoses
in its proper location between the lower skin surface
and the cell lining so that the ends of the hoses are
near the access holes in the bottom of the wing. (See
figure 132.)

2. SELF-SEALING FUEL CELLS. — Fuel
cells are to be installed in the following order: No. 1,
No. 5, No. 4, No. 2, and No. 3.

a. Remove stiffeners from No. 1 cell and
collapse cell. Hold in collapsed position with three
webbed straps. Place sight gage guards, 28U5097, (See
figure 40.) in position.

CAUTION

Do not collapse cells until ready to install
them, as they are not to rtmain collapsed
longer than 30 minutes.

b. Lift the cell to the top of the wing and
insert the front end downward through the access door
into No. 2 cell compartment. Turning inboard side
downward one quarter turn. Fold the front end 90°,
passing it through the opening in the bulkhead made
by the removal of the diagonal truss members; con-
tinue pushing cell forward until rear end passes the
diagonal members into No. 1 compartment; and then
turn the cell so that top surface is upward.

c. While the cell is still collapsed, attach
the canvas curtain to the inboard side of the top chord
member of bulkhead 2 and roll it up out of the way.

d. Remove the straps from around the cell
and allow it to expand into place.

e. After the cell has returned to its original
shape, press the outboard side down and turn it over
to allow sufficient clearance for installation of inboard
stiffeners.

f. It is important that the interconnecting
manifold outlet in the bottom of the cell be centered
on the manifold access hole cut in the floor liner.

g. Connect the manifold outlet on the bot-
tom of the cell to the interconnecting manifold hose.
If hose does not readily slip on the male fittings, apply
talcum powder or a soap and water mixture to the
male fitting in order to lubricate it.

h. Raise No. 1 cell slightly and attach the
outlet for the fuel sump to the elbow on the top of
the sump. Also connect the nipples on the bottom of
the cell to the sight gage tubing at the fore-and-aft
inboard corners of the tank.

i. Press down the top of the cell enough
to connect the aft fuel sight gage and the nipple on the
cell. The interconnecting tubing for the forward sight
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gage is connected with the forward vent nipple tee.
The tube which leads to the carburetor vent flange on
the front spar is connected to the outboard side of
the top vent.

j- Install No. 5 cell in its compartment in
the same manner as described for the installation of

No. 1 cell.

k. Connect vent hose to vent opening in top
of No. 5 cell, using wooden wedges if necessary to
gain sufficient clearance.

1. After connections have been made, in-
stall stiffeners in the remaining slots at the top and
sides of the cells.

m. Roll curtains down and attach them to
the bottom of the bulkheads.

n. Attach the removable diagonal members
to bulkheads 2 and 4.5.

o. Hold the filler neck on No. 1 cell against
the filler plate and attach it with screws.

p. Attach curtains to bottom studs on in-
board side of bullthead 4.5. The outboard side of
bulkhead 2, the outboard side of bulkhead 4, and the
inboard side of bulkhead 3.

q. Remove side stiffeners from No. 4 cell,
collapse and strap it down. Insert in No. 4 cell com-
partment, placing the forward end in the compart-
ment first. Complete the installation as in previous
instructions.

r. Center cell over the manifold opening in
the floor liners and attach interconnecting manifold
hose. Attach interconnecting vent hose.

s. Install No. 2 cell in the same manner as
No. 4 cell.

t. Attach curtains to button studs on out-
board side of bulkhead 3 and inboard side of bulk-
head 4.

u. Install No. 3 cell in the same manner as
cells No. 4 and 2.

v. Place “T” connection in the vent tubing
leading from No. 5 cell to No. 4 cell and connect the
forward vent line which extends to the inboard vent in
the tank manhole cover.

3. SUMP ASSEMBLY.

a. Replace fittings in lower portion of sump
casting.
b. Attach casting to bottom of sump. Make

certain that mating surfaces and gasket are clean be-
fore installing castings.

c. Install drain plug and strainer assembly.

d. Safety-wire the nuts and drain plug.
Attach hose to fittings.

(e) OPERATIONAL CHECK.
1. Check to see that fuel selector valves are
in “OFF” position.
2, Pump 100 gallons of fuel into the cells in
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20 gallon increments, checking the sight gage readings
after each 20 gallons is inducted. Note angle of plane
by reading the inclinometer and, using tilt chart, in.
terpolate the gage readings to see whether fuel gallon-
age thus arrived at is the same as the known amount
pumped into cells.

3. Check all bottom connections for possible
leaks.

4. After the first 100 gallons is inducted, the
cells are to be filled, with stops being made as each
additional 50 gallons is pumped in. Sight gage reading
checks are made at each interval between fillings, and
cell connections -are to be re-checked for evidence of
leakage.

5. If, when cells are full, there are no leaks,
the manifold access doors and the sight gage inspection
doors (all above access doors have Plexiglas inspec-
tion windows) are to be attached in their proper places
on the under surface of the wing. The upper access
door and filler neck cover are to be installed to com-
plete the fuel cell installation.

(3) FUEL LINES, VENT LINES AND
FITTINGS.

(a) DESCRIPTION. (See figure 46.) — The
lines of the main fuel system are of two kinds, self-
sealing and non-self-sealing. The non-self-sealing lines
are of 52S aluminum alloy or synthetic rubber. All fuel
lines of this type are marked for quick visible identi-
fication, with a red band at each end. The self-sealing
hoses also have a red stripe running lengthwise of
the tube.

All lines originate in the superstructure and
terminate in the nacelle. They may be disconnected
at the leading edge lower surface in the superstruc-
ture, at the leading edge ribs inboard of the nacelles,
and at the nacelle firewalls.

The lines are clipped to the airplane struc-
ture at approximately 18 inch intervals throughout their
run.

Lines are interconnected or attached to the
various units of the fuel system by means of standard
hose or flared tube fittings and by short pieces of
beaded metal tubing. :

For the arrangement of fuel lines in the na-
celle forward of the firewall, see figure 137.

(b) REMOVAL
(See figure 131.)
1. Drain fuel lines by the following method:
a. Place shut-off valves (7) in “OFF”
position. Access to shut-off valves is gained by re-
moving access panels from both sides of the forward
portion of the superstructure.
b. Open strainer drain valves (2). Con-
trol handles for these valves are on the flight engi-
neer’s’ instrument panel.
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c. In engineer’s compartment, disconnect
tail heater fuel valve from the strainer.

d. Open cross-feed valve (1) and tail
heater valve. Drain fuel into a container.

e. Disconnect fuel lines from the fuel pump
on both engines in order to let air into the lines.

2. Each line to be removed is disconnected at
its ends, also at the junction of the leading edge lower
surface and the superstructure, as well as at the lead-
ing edge rib inboard of the nacelle, and at the fire-
wall. (See figure 46.)

3. Remove clips which fasten the line to the
airplane structure.

4. The exposed openings of fittings or units
should be covered by taping to preclude entry of dirt
and other foreign matter into the fuel system.

5. Remove the lines.

Note
Carefully avoid bending or denting metal
lines, and damage to adjacent installations or
equipment.

(c) MAINTENANCE.
1. NON-SELF-SEALING FUEL LINES.

a. If metal lines have deep dents or abra-
sions, replace them.

b. If leakage occurs at connectors, tighten
the clamping screws. If it continues, replace the de-
fective parts.

c. If rubber hose connectors are cracked,
hard, frayed, swollen, or worn, replace them.

d. If hose clamps are corroded or their
screws are loose in the threads, replace them.

e. If the bonding is loose, broken, or cor-
roded, replace it.

f. Disconnect at both ends any clogged sec-
tions or connections of the fuel lines. Blow them
out with compressed air and flush them with clean gaso-
line to cleanse them of obstructing matter.

2. SELF-SEALING FUEL LINES.

a. Replace all sections of the line in which
any of the following defects are found: punctures, blis-
ters, cracks, pits, seepage, leakage, or collapsed side
walls.

b. A steel ball whose diameter is 5/32 inch
smaller than the nominal diameter of the tube must
pass freely through the tube. If it does not, replace
the tube.

(d) INSTALLATION.
(See figure 46.)

1. To install lines, reverse the removal pro-
cedure as outlined in paragraph b, (3), (b).
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2. When clamping hose to fittings or inter-
connectors, make certain that hose and clamp are cor-
rectly installed on the fitting. For typical installation,
see figure 136.

3. Clip lines to airplane structure at approxi-
mately 18 inch intervals.

4. Hose must not be twisted during installa-
tion. The longitudinal red stripe on the self.sealing
hose will indicate whether or not the hose is twisted.

(e) OPERATIONAL CHECK.

1. Flushing procedure is to be in accordance

with *“PROCEDURE CHART.” (See figure 138.)

2. After flushing the fuel lines and units as
outlined above, the carburetor is to be flushed as
follows:

a. Set fuel selector valves on the tank con-
taining fuel cells.

b. Remove the 4 inch pipe plug in the
large nut over the mixture control lever, to facilitate
filling and flushing the carburetor.

c. With the mixture control lever in “AU.-
TOMATIC RICH,” operate left and right wobble
pumps respectively with a fuel pressure not over two
or three lb/sq in. until gasoline appears in a clear
stream at !4 inch pipe plug opening.

d. Immediately shift mixture control back
to “IDLE CUT-OFF.”

e. Replace and rewire pipe plug.

3. In completing the flushing operation, these
further steps are to be followed:

a. Connect all lines and put starboard and
port fuel selector valves on tank containing self-sealing
cells. See that the mixture control lever is in “IDLE
CUT-OFF,” then pump up pressure to 14 to 16 pounds,
and check for leaks (right side with right wobble pump
and left side with left wobble pump).

b. Place port fuel selector valve in “OFF”
position; open cross feed valve; and set starboard

HOSE CLAMP

S |

T
ﬂ_}i
4

|

3 |5

FITTING METAL TUBE

Figure 136—Hose Clamp Installation
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Figure 137 —Fuel System Forward of Firewall
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No. PART No. NAME

1 29G1087-7 Hose—Engine Gage Vent

AN914-1D Fitting—Air Scoop
ANB832-4D Bulkhead Fitting—Firewall
AN924.4D Nut—Bulkhead Fitting

2 *32P079-9 Hose—Carburetor Vapor Vent

**32P079-8

AN914-1D Fitting—Carburetor
ANB832-4D Bulkhead Fitting—Firewall
AN924-4D Nut—Bulkhead Fitting

3 28G5186-6 Fitting—Hose

4 CH4E3-3 Fuel Pump

(Chandler Evans Corp.)

5 28G5142-83 Hose—Blower Case Drain

6 28G5050 Hose—Fuel Pump Drain

7 28E5137 Clip Adapter—Pressure Line

8 28G3016-2 Clip Assembly
28G3016-3 Clip Assembly

9 28G5192 Bracket—Cross-Feed Line

10 28G3014-6 Hose—Engine Primer
AN822-4D Fitting—Primer Spider
AN832-4D Bulkhead Fitting—Firewall
AN924-4D Nut—Bulkhead Fitting

11 *2BG5540-8 Clip—Adapter—Carburetor Line

**28G5540-6

12 28G5540-7
13 22Q180-6-3
14 Q@2202-12-3.5 Hose—Carburetor Fuel
ANB842-12D Fitting—Carburetor Hose
*PBY-5A and PBY-5 (Serial number 08349 and on).
**PBY-5 (up to serial number 08349).

Clip—Adapter—Carburetor Line
Chafing Hose
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No. PART No.
15 ANB878-6-156

NAME
Hose—Fuel Pressure

28P5166-4D Bulkhead Fitting—Firewall
ANB40-6D Hose Fitting—Fuel Pressure

16 Q2202-12-21.75 Hose—Carburetor Fuel
AN844-12D 45° Fitting—Fuel Pump

17 Q2202-12-29 Hose—Cross-Feed
ANB844-12D 45° Fitting—Fuel Pump
28G2030-2 Bulkhead Fitting—Firewall
NAF213830-12D Nut—Bulkhead Fitting
ANB842-12D 90° Fitting—Firewall

18 Q2202-12-19 Hose—Fuel to Pump
28G2030-2 Bulkhead Fitting—Firewall
NAF213830-12D Nut—Bulkhead Fitting
ANB844-12D 45° Fitting—Firewall

19 Q2202-12-14.25 Hose—Cross-Feed
AN844-12D 45° Fitting—Fuel Pump
28G2030-2 Bulkhead Fitting—Firewall
NAF213830-12D Nut—Bulkhead Fitting
AN844-12D - 45° Fitting—Firewall

20 Q2202-12-22 Hose—Carburetor Fuel
AN844-12D 45° Fitting—Fuel Pump

21 ANB78-6-171 Hose—Fuel Pressure
28P5166-4D Bulkhead Fitting—Firewall
ANB840-6D Hose Fitting—Fuel Pressure

22 ANB42-12D

23 ANB78-12-13
24 28G5142-54

25 28G5142-58
26 NAF213760-5D
27 28G5142-13

90° Fitting
Hose—Fuel to Pump
Tube—Fuel to Pump
Tube—Carburetor Fuel
Fitting—Fuel Pump Tee
Tube—Fuel to Pump

selector valve on tank containing fuel cells. Pump up
pressure to 14 to 16 pounds with wobble pump.

c. Drain each A. E. L. strainer with its
strainer valve in all positions.

(4) FUEL SELECTOR VALVE.
(See figure 139.)

(a) DESCRIPTION.—The fuel selector valve
is mounted in the fuel unit compartment of the super-
structure and is controlled manually from the engi-
neer’s instrument panel by means of a dial handle.
There are two of these valves, one for the left-hand
tank and one for the right-hand tank. They are inter-
connected by hose lines to permit fuel to flow from
either or both tanks to either or both engines.

The body assembly of the valve is composed
of the body casting and synthetic rubber seals vulcan-
ized into the grooves around the ports in the casting.
The ports are threaded with standard ¥} inch National
Pipe Thread. The gasket for sealing between the body
and cover is positioned by a raised pilot on the body
flange.

The cone assembly consists of the seal mem-

ber and the torque member. The torque member is
brazed permanently into the seal member. When in-

stalled in the selector valve, the cone assembly rests
on the seals in the body cavity.

The cover assembly contains the remaining
parts of the selector cock. The thrust bearing (23)
rests or the tang of the shaft (25). The upper race
(22) rests on this bearing. The cone pressure spring
(21) presses against the upper race, and is restrained at
its upper end by the spring retaining washer (20). The
washer fits on a shoulder in the cover (19). The pack-
ing (4), auxiliary seal (14), and seal retaining washer
(15) are held in the stuffing box in this order by the
packing gland seal spring (13). The seal spring is
restrained by the retaining washer (12). This washer
is held in place in three segments of the washer re-
straining ring (11). The drive end bearing (10) seats
on the spring retaining washer, and the shims (9),
if used, rest on the bearing. The yoke (8) seats on
the shims, and around the shaft. The lifting pin (24)
fits in the hole in the end of the shaft, holding the
yoke (8) in place. A cotter pin (7) retains the lift-
ing pin in the hole in the shaft. Cotter pins are also
used to hold the finder spring retaining washers (16),
the position finder spring (17), and the position find-
ers (18) in two lugs on the cover. The universal joint
(5) is held in the yoke by the universal joint posi-
tioning pin (6) and two cotter pins. The cover as-
sembly is fastened to the body assembly by five screws
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PORT . STARBOARD | |®* PORT STARBOARD |

| | PULL OUT HANDLE
| | RIGHT_FLOWMETER
| DISCONNECT FUEL LINE
AT TEE IN STARBOARD

ENGINE. CONNECT DRAIN HOSE TO LINE.
OPERATE RIGHT WOBBLE PUMP TO FLUSH LINE.

PULL OUT HANDLE |
LEFT FLOWMETER

FUEL LINE AND
| DRAIN ARE AS

IN THE PRECEDING OPERATION.

OPERATE LEFT WOBBLE PUMP T0 FLUSH LINE

[

PO RT STARBOARD

PULL OUT HANDLE
'RIGHT_FLOWME FLOWMETER
|FUEL LINE AND

'DRAIN ARE AS
iING BHE PRECEDING OF’ERATION

3 PORT ST,
PULL OUT HANDLE

| CONNECT STBD ENG. FUEL
LINE. DISCONNECT CROSS-

. OPERATE RIGHT WOBBLE PUMP TO FLUSH LINE

RBOARD r
' NOTE:

| FEED LINE ON PORT ENG, AT T. INSTALL DRAIN HOSE.
| OPERATE LEFT WOBBLE PUMP TO FLUSH LINE |

5§ PORT STARBOARD
PULL OUT HANDLE | |

RIGHT FLOCWMETER | |
FUEL LINE ASIN| |
PRECEDING OPERATION.| |
DRAIN LINE CONNECTED TO CROSS-FEED| |
LINE AT T OPEN CROSS-FEED VALVE. CPERATE | |
RT WOBBLE PUMP TO FLUSH CROSS FEED LINE.

AT EACH OF THE ABOVE SETTINGS
PUSH IN HANDLE OF FLOWMETER
TO CHECK OPERATION OF FLOWMETER.|

Figure 138—Flushing Procedure

so that the tang of the shaft engages in the torque
member of the cone assembly.

(b6) REMOVAL.—The fuel selector valve and
the A. E. L. unit are joined together by a fitting and,
therefore, must be removed from the airplane together.

1. Place fuel shut-off valve (7) in “OFF”
position. (See figure 131.)

2. Drain fuel lines. (Refer to paragraph b,
(3), (b), 1.)

3. Disconnect all lines from fuel selector
valves and A. E. L. units. Access to valves and A. E. L.
units is gained by removing panels from the forward
end of the superstructure.

4. Disconnect control rods attached to the
levers of the wobble pumps and to the aft side of the
selector valves.

5. Remove the fuel selector valve and A. E.
L. unit by detaching three bolts from the A. E. L. unit
and four bolts from the valve.

6. Separate fuel selector valve and A. E. L.
unit at fitting.
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7. The procedure for disassembly of the fuel
selector valve is as follows: (See figure 139.)

a. Remove the screws (3) and washers
(2) which hold the cover (19) to the body.

b. Remove the cover and gasket (1) leav-
ing the cone (26) free in the body cavity.

c. Remove the cotter pins (7) that hold
the universal joint positioning pin (6) in the yoke
(8), and remove the universal joint (5) and the
positioning pin from the yoke.

d. Remove the cotter pins from the lugs in
the cover.

Note
Be careful not to lose the position finder
springs (17), and washers (16) which will be
pushed out of the lugs when the restraining
cotter pins are removed.

e. Remove the cotter pin which retains the
lifting pin (24). Stand the cover assembly upon the
tang of the shaft and press down on the cover until
the lifting pin (24) can be pushed out of the hole in
the shaft.
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No. PART No. NAME

1 TCA-14061 Gasket—Cover

2 TFA-167 Washer—Plain

3 TVA-4133 Screw

4 TCA-14022 Packing—Stuffing Box

5 TCA-14020 Universal Joint

6 TCA-14351 Pin—Positioning

74 TCA-14037 Cotter Pin

8 TCB-14048-1 Yoke

9 TCA-14047 Shim

10 TCA-14012 Bearing—Drive End

11 TCA-14027 Ring—Washer Retaining
12 TCA-14026 Washer—Spring Retaining
13 TCA-14025 Spring—Packing Gland Seal
14 TCA-14023 Auxiliary Seal

- 26 TCA-14002

No. PART No.

15 TCA-14024
16 TCA-14036
17 TCA-14035
18 TCA-14034
19 TCD-14032
20 TCA-14018
21 TCA-14016
22 TCA-14015
23 TCA-14069 Bearing—Thrust
24 TCA-14049-1 Pin—Lifting

25 TCA-14107 Shaft

Cone Assembly
Body Assembly
Valve Assembly

NAME

Washer—Seal Retaining
Washer—Spring Retaining
Spring—Position Finder
Position Finder

Cover

Washer—Spring Retaining
Spring—Cone Pressure
Upper Race—Thrust Bearing

27 TCA-14033
28 TCB-14000-1

All numbers listed above are Thompson Products, Inc. part numbers.

Figure 139—Fuel Selector Valve

f. Pull the shaft (25) down through the
opening in the cover. The spring retaining washer
(20), the cone pressure spring (21), the end thrust
bearing race (22), and the thrust bearing (23) will
come off with the shaft.

g. Lift the yoke (8) out of the bearing,
and remove shims (9), if used.

h. Lift out the drive end bearing (10).

i. Press down on seal-spring retaining
washer (12), pry out the segments of the washer re-
taining ring (11), and then remove seal-spring retain-
ing washer, packing gland seal spring (13), seal re-
taining washer (15), auxiliary seal (14), and the pack-

ing (4) from the stuffing box.

(¢) MAINTENANCE.

(See figure 139.)

1. Take out the cover assembly and wash the
inside of selector valve with clear gasoline at every
regular overhaul period to prevent foreign substance
from collecting l.)etwcen seals and cone. Do not wash
out the lubricant from the drive end bearing (10). If
the airplane has been operating under conditions where
it would be likely that foreign matter would get into the
gas tanks, the selector cock should be washed out more
frequently. :

The drive end bearing is packed with
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Figure 140—Fuel Selector Valve Shim Measurement

grease before leaving the factory and requires no
lubrication thereafter, unless the selector cock is used
in a very dusty or sandy locality. In such cases, clean
the bearing in a solvent and repack with grease, Fres-
soleum 250 (Beacon Lubricant No. 285).
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2. If new shims are needed, use the follow-
ing procedure to determine the proper thickness of
shims required:

a. Using a thickness gage, measure the
clearance “A” between the lifting pin and the 45°
angle of the yoke when turning out of indexing posi-
tion. (See figure 140.) The desired clearance is .010
inches. If the clearance measured is .010 or less, no
shims are needed. If the clearance measured is more
than .010 inches, the shims needed must be equal in
thickness to the measurement minus .010 inches.

b. Remove the lifting pin by pressing down

on the yoke when the assembly is sitting on the tang
of the shaft.

c. Take off the yoke and put the proper
thickness of shims on the hub of the yoke.

d. Replace the yoke and lifting pin, and
check the yoke for ease of turning.

Note
Extreme ease of turning means that too many
shims have been inserted, lifting the cone
from the port seals. This will cause port leak-
age. Extreme difficulty in turning means that
insufficient shims were inserted, causing the
cone spring to push the cone too hard against
the port seals. Readjust shims if necessary.

3. In the following table, each service trouble which may occur is listed, along with the probable cause

and remedy. (‘See figure 139.)
TROUBLE

Shaft leak.

Port seal break.

Turning mechanism will not work
properly
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POSSIBLE CAUSE
Damaged packing.
Damaged auxiliary seal.
Packing not packed correctly.
Foreign substance between cone

assembly and synthetic rubber
seal.

Shim not of proper thickness.
Cone assembly cracked, scored,
or scratched.

Distorted or cracked body casting.

Synthetic rubber seals, gouged,
scored, or torn.

Broken thrust bearing, causing
the cone assembly to tilt on the
synthetic rubber seals.

Broken prongs on yoke.

Broken universal joint.

Broken connection to the yoke
or universal joint.

Not shimmed high enough to
keep the proper turning torque.
Position finding lugs on cover or
finder plate broken or bent.
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REMEDY
Replace.
Replace.
Repack.

Clean body and cone assemblies
thoroughly with gasoline.

See paragraph b, (4), (c), 2.
Remove the cover assembly and re-
place the cone.

Replace entire .valve.
Replace entire valve.

Replace the bearing.

Replace yoke.

Replace universal joint.
Repair the connection.

See paragraph b, (4), (c), 2.

Replace cover.
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(d) TEST BEFORE INSTALLATION.

1. After valve is reassembled, see that it oper-
ates freely.

2. Connect the valve inlet port to a source
of fuel supply having a pressure of approximately five
Ib/sq in. and allow it to stand for about twenty min-
utes. Then inspect the ports to see if there is any
leakage.

(e) INSTALLATION.
(See figure 139.)
1. The procedure for reassembling the fuel
selector valve is as follows:
a. Place the cone assembly (26) in the
cavity of the body assembly in such a position that all
ports are open.

b. Place the thrust bearing (23) over the
shaft (25) so that it rests on the tang with the cham-
fered side of the inside diameter down.

c. Then place the end thrust bearing upper-
race (22) over the shaft with the large diameter down.

d. Drop the cone pressure spring (21) over
the shaft, being sure to engage the shoulder on the
bearing race with the bottom of the spring.

e. Put the spring retaining washer over the
shaft so that it rests on the top of the spring. Then
place the cover (19) over the shaft. The washer should
seat firmly on shoulder of cover.

f. Wrap new packing (4) around the shaft
and then press down tightly into chamber in the bot-
tom of the stuffing box of the cover.

g. Push the auxiliary seal (14) down around
the shaft and follow with the seal retaining washer (15).

h. Put the packing gland seal spring (13),
with the small end down, over the shaft.

i. Seat the seal spring retaining washer
(12), flat side down, on the spring. Press down on
the washer until it bottoms on the cover casting below
the groove in the cover and push the segments of the
washer retaining ring (11) into this groove in the
cover.

j- Insert the drive end bearing (10) with
the notched side down over the shaft so that it seats
firmly on the washer.

k. Place the original shims, if used, on the
hub of the yoke if they are not damaged or lost. If
new shims are needed, follow the procedure outlined
under paragraph b, (4), (c), 2.

L. Place the yoke over the shaft and press
down so the pilot diameter enters the drive end bear-
ing (10) and the yoke (8) seats on the bearing.

m. Place the assembly up on the tang of
the shaft and press down on the yoke, being careful
not to tip the assembly over and damage it. The shaft
will be raised in the yoke by the pressure so that the
lifting pin (24) can be inserted in the hole of the
shaft.
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n. Fasten the cover assembly and gasket to
the body assembly with five screws (3).

o. Put the universal joint positioning pin
(6) in the universal joint (5). Then place the uni-
versal joint in the yoke with the narrow end of the
positioning pin in the narrow slot of the yoke.

p. Put cotter pins in the holes in the yoke
prongs and through the shaft and lifting pin.

q. Put the position finders (18), position
finder springs (17), and washers (16) in the lugs on
the cover. Hold them in place and put in the cotter
pins.

2. Join fuel selector valve and A. E. L. unit
together by means of the nipple fitting.

3. Install assembly by means of the three
bolts through the A. E. L. unit and the four bolts
through the valve. Attach interconnecting bracket to
forward side of the A. E. L. units at the same time.

4. Connect fuel lines to the fuel selector
valve and to the A. E. L. unit.

5. Connect control rods to wobble pump and
to fuel selector valve. When red line on valve cover
and yoke are aligned, the valve is in the *BOTH
ON” position. Check this position when installing
control rod.

6. Turn fuel shut-off valve to “ON” position
and replace superstructure access panels.

(f) OPERATIONAL CHECK.

1. Set port fuel selector valve in “LEFT
ON?” position and starboard valve in “RIGHT ON”
position and operate engine.

2. While operating engine, set fuel selector
valves in positions indicated on “Fuel Selector Valve
Position Chart.” (See figure 142.)

3. Set port valve in “LEFT ON” position and
starboard valve in “RIGHT ON” position and then
turn valves to “OFF” position individually. The en-
gines should stop in a few seconds.

(5) FUEL TANK SHUT-OFF VALVE.
(a) DESCRIPTION. — Two tank shut-off

valves, one for each tank, are mounted in the fuel units
compartment of the superstructure forward of the
engineer’s compartment.

The main fuel lines are routed from the
sumps through the space between the superstructure
fairing and the walls of the engineer’s compartment
to the shut-off valves. The valves are manually oper-
ated and can be reached by removing the super-
structure fairing section stencilled “MAIN FUEL
TANK STRAINER” and secured by Dzus fasteners.

(6) REMOVAL.
1. Drain fuel from tanks. (Refer to Section
111, Par. 2, k, (1), (d).)
2. Disconnect hose from. fittings in valve.

3. Remove valve by detaching the three bolts
that fasten it to the structure.
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Figure 141—Fuel Shut-off Valve
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PART No. NAME No. PART No. NAME
1 UA-400933 Clevis Bolt 7! UA-1459 Washer
AN365-632 Nut 8 UA-1463-C Stem Assembly
2 UB-1613 Handle 9 UA-400256 Outer Spring
3 AN505-8-6 Seraw 10 UA-400257 Inner Spring
& UA-4278-2 Dial—Port 1 UB-682 Indexing Plate
UA-4271-2 Dial—Starboard g 25;;;_2]0 g;’;;;r
5 UB-1461-Y Body 14 ANS500-10-8 Screw
6 UA-864 Gasket 15 Ring—Washer Retaining

Complete valve assembly part number is UB-1460-C1 for port valve and UB-1460-C2 for starboard valve. All items
listed above except 3, 13 and 14 are United Aircraft Products, Inc., part numbers.

4. Remove fittings from valve.
5. The procedure for disassembly of the valve
is as follows: (See figure 141.)
a. Remove handle (2) and dial (4) by de-
taching screws (1) and (3).
b. Detach cover (12) by removing screws
(14). Remove cover carefully so as not to lose springs
(9) and (10).
c. Remove indexing plate (11) and springs
(9) and (10).
d. Stem assembly (8), washer (7), and
washer retaining ring (15) may now be removed.

(c) MAINTENANCE.

1. Wash inside of valve with clear gasoline at
every overhaul period to prevent foreign substance
from collecting.

2. If body casting or stem assembly is dam-
aged, replace valve.

(d) TEST BEFORE INSTALLATION.
1. Check freedom of operation of valve.

2. Connect the valve to a source of fuel sup-
ply having a pressure of approximately five Ib/sq in.
and allow it to stand twenty minutes. Then inspect the
port to see if there is any leakage.

(e) INSTALLATION.
(See figure 141.)

1. The procedure for reassembling the valve
is as follows:

a. Place the washer (7) on stem assembly
(8) and lock in place with retaining ring (15).

b. Insert stem assembly in body (5) align-
ing stem so that ports are open.

c. Place gasket (6) in position on body.

d. Insert springs (9) and (10) in stem and
place indexing plate in correct position above the pins
in the stem.

. e. Place cover (12) in position and com-
press springs by pushing down on cover. Holes in in-
dexing plate must engage pins in stem assembly and
the head in the indexing plate must engage notch on

inside of cover. When the cover is in place, insert and
tighten the six screws (14).

2. Install fittings in valve ports and mount
valve to structure by means of the three bolts.

3. Attach hose to fittings and replace super-
structure access panels.

(6) A.E.L. UNITS.

(a) DESCRIPTION.—The two A.E.L. units
are joined to the inboard side of the fuel selector valves
in the fuel units compartment of the superstructure.
Each unit combines a fuel strainer, hand pump, relief
valve, and by-pass valve within its housing. The strain-
ers can be drained during flight by means of the
strainer drain control handles on the engineer’s panel
without disturbing flow of fuel to the engines. The
pumps are connected by push-pull rods to the handles
on the engineer’s panel. The handles overlap so that
both pumps can be operated together with one hand,
or either can be operated singly.

All working parts are housed in an aluminum
alloy housing. Fuel line connection bosses are tapped
with % inch National Pipe Thread.

The strainer consists of a cylindrical 60 mesh
wire screen of monel metal and is readily removable.
The strainer cover is secured to the bottom of the unit
by means of a hinged swivel bar, wing nut, and bolt.
The gasket is of a synthetic rubber material resistant to
aromatic fuel and fits into a recess provided in the unit
housing. The pump stroke of the handle is 100 degrees.

(6) REMOVAL AND DISASSEMBLY.

1. A. E. L. UNIT.
a. For removal of unit from the airplane,
refer to paragraph b, (4), (b).
b. The procedure for disassembly of the
unit is as follows: (See figure 143.)
(1) Loosen wing nut (20) and remove
cover (24), gasket (28), and strainer (29).
(2) Detach lever (13) from shaft and
remove packing nut (14).
(3) Remove cover (19), and by pushing
from the inside of the cover, remove gland (15) and
packing (16).
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(4) Gasket (11), top rotor plate (10),
rotor assembly (9), and cage assemblies (8) and (22)
may now be removed.

2. STRAINER. (See figure 143.)—The fol-
lowing procedure is used for the removal of the strain-
ers. When the A.E.L. units are mounted in the air-
plane:

a. Disconnect drain lines from strainer
cover.
b. Cut safety wire and loosen wing nut (20).

c. Remove cover (24) and pull strainer (29)
straight down until it clears the unit.

CAUTION
Use care in removing the strainer from the.
fuel units compartment so as not to damage
the strainer on adjacent structure or lines.

(¢) MAINTENANCE.

1. Keep mounting bolts and hose clamps tight.

2. If cover leaks, tighten the cover screws, or,
if this does not stop the leak, replace the gasket and
tighten screws uniformly.

3. If packing around the rotor shaft leaks,
tighten the packing nut by hand or replace the packing.

4. Leaks through the inlet and outlet pipe
connections are corrected by tightening the fittings with
a wrench.

5. The strainer screen should be removed and
cleaned with gasoline or solvent at each 120 hour in-
spection. Small holes in the strainer screen may be re-
paired by ordinary soft solder.

(d) TEST BEFORE INSTALLATION.

1. To check for leaks, attach air hose to in-
let port and plug outlet ports. Submerge unit in water
and subject it to air pressure of 5 lb/sq in.

2. Check pressure relief valve by attaching an
air hose to the outlet port and applying a pressure of
15 Ib/sq in. Valve should open at this pressure.

3. Connect inlet port of unit to a source of
fuel supply and outlet port to a calibrated flowmeter.
Operate pump handles at approximately 120 single
strokes per minute and check rate of flow. It should be
approximately 135 gal/hr.

(e) INSTALLATION.
1. A.E.L. UNIT.
(See figure 143.)
a. The procedure for the assembly of the
unit is as follows:

(1) Insert cage assemblies (8) and (22),
rotor assembly (9), and top rotor plate (10) in hous-
ing (30).

(2) Replace cover gasket, cover, packing
gland assembly, and control lever.

(3) Install strainer in housing.

Section IV
Paragraph 15,b

b. To install unit in airplane, refer to para-
graph b, (4), (e), 2.

2. STRAINER.—Install strainer by reversing
removal procedure outlined in paragraph b, (6), (b), 2.

CAUTION

Seat strainer properly before installing the
cover. The strainer is apt to be damaged if it
is seated by means of the cover.

(f) OPERATIONAL CHECK.—Set mixture
control in “IDLE CUT-OFF” position and pump up
pressure to 14 to 16 pounds (preferably 16 pounds)
with wobble pumps. Check A.E.L. unit and all connec-
tions for leaks.

(7) CROSS-FEED FUEL VALVE.

(a) DESCRIPTION.—A cross-feed fuel valve
is mounted in the fuel units compartment of the super-
structure and is manually controlled by means of a han-
dle mounted at the lower left side of the engineer’s
instrument panel. The valve is a two-port valve made
by the Aero Supply Manufacturing Company, Corry,
Pa., and consists primarily of a cast body and two
spring-loaded poppet valves. The poppet valves are
operated by a cam mounted on the crank pin of the op-
erating shaft. The function of the valve is to enable the
engineer to direct fuel from one engine-driven pump
to the other engine in the event an engine-driven pump
fails.

(b) REMOVAL.

1. Detach control rod from valve by remov-
ing the two cotter pins at the connection on the aft side
of the valve. Access to valve is gained by removing the
port panel on the forward portion of the superstruc-
ture.

2. Disconnect hose from valve.

3. Remove valve by detaching the four bolts
which hold the valve retaining straps in place.

4. The procedure for disassembly of the valve
is as follows: (See figure 144.)

a. Remove yoke (21), lock ring (20) and
washer (19).

b. Remove cover (1) and gasket (2) by re-
moving the four screws. Use caution in removing cover
as spring (16) is compressed by cover.

c. Shaft assembly (14), index plate (15),
spring (16), retainer (17), and seal ring (18) may now
be removed from housing (3).

d. Detach fitting (5) and gasket (4) by re-
moving the six screws which fasten it to the body.

e. Remove lock ring (6) by squeezing the
two ends together with pliers. Care must be used in re-
moving lock ring as spring (8) is held in a compressed
position by this ring.

f. Remove the remaining part of the poppet
valve from the housing.

RESTRICTED 265

RareAviation.com



RESTRICTED
AN 01-5MA-2

Section IV

Figure 143—A. E. L. Fuel Unit

RareAviation.com

RESTRICTED

266



RESTRICTED Section IV
AN 01-5MA-2 Paragraph 15,b
No. PART No. NAME No. PART No. NAME
1 UA-2574 Cap VA-400292 Screw
2 UA-2584 Gasket 21 AN23-20 Clevis Bolt
3 UA-2588 Lock Plate AN960-10 Washer
4 UA-2585 Adjusting Screw AN320-3 Nut
5 UA-2590-1 Spring AN960-10L Washer
é UA-2589 Valve 22 UA-209 Cage Assembly
7 UA-2586 Bushing UA-401822 Packing
8 UA212 Cage Assembly UA-401821 Support Strip
UA-401822 Packing UA-401820 Seal Spring
UA-401821 Support Strip 23 UA-400314-5D Plug
UA-401820 Seal Spring 24 UB-2565 Cover
9 UA-2591 Rotor Assembly 25 UA-637 Clamp
10 UA-215 Plate—Rotor Top 26 AN320-3 Nut
11 UA-216 Gasket 27 AN380-C2-2 Cotter Pin
12 AN3-10 Bolt 28 UA-2573 Gasket
AN310-3 Nut 29 UA-2566 Strainer Assembly
AN380-C2-3 Cotter Pin UB-2597 Strainer Assembly
13 UA-400394-2 Handle 30 UD-2578 Body
14 UA-217-1 Packing Nut 31 UA-400335 Screw
15 UA-218-1 Packing Gland 32 UA-2567 Gasket
16 UA-225 Packing 33 UA-2570 Guide
17 AN500A-10-10 Screw 34 UA-400314-1D Plug
18 AN935-10 Washer 35 ANS500A-6-6 Screw
19 UA-2572 Cover Assembly 36 AN935-6 Washer
20 UA-629 Wing Nut 37 UA-400314-1D Plug
AN960-416 Washer 38 UA-2575-A-CA A. E. L. Unit

All numbers listed above are United Aircraft Products, Inc., part numbers excepting standard parts.

(c) MAINTENANCE.

1. If the unit is loose in its mounting, tighten
the mounting bolts.

2. If the bolts do not tighten firmly, renew
both the bolts and the nuts.

3. If cover plate gasket leaks, replace it.

4. If fuel line connections leak, tighten them.
If leakage continues, replace gaskets.

5. If the body casting is cracked, replace the
entire unit.

6. If the yoke is loose, tighten the taper pin.

7. If the yoke on the bracket is cracked, re-
place it.

(d) TEST BEFORE INSTALLATION.

1. See that the valve operates freely by grasp-
ing the yoke attached to the stem and turning it care-
fully.

2. Connect one port to a source of fuel sup-
ply having a pressure of approximately 20 lbs/sq in.
and allow it to stand for about 20 minutes, then in-
spect the ports to see if there is any leakage at the
poppet valves.

3. Turn the operating yoke several times to
see that the poppet valves open and close properly.

4. Clean the valve thoroughly with clear gas-
oline in order to wash out grit and dirt.

(e) ASSEMBLY AND INSTALLATION.
1. The procedure for assembly of the valve
is as follows: (See figure 144.)

a. Assemble stem and cam (14), index plate
(15), spring (16), retainer (17), and seal ring (18) and
insert them into the body of the valve.
b. Compress spring until it is possible to
install washer (19), lock ring (20), and yoke (21).
Make certain that index engages pins in body of valve.
c. Install gasket (2) and cover (1). Tighten
cover screws uniformly.
d. Insert bushing (13) into body and assem-
ble poppet (9), rubber washer (10), and lock ring (12)
and then insert assembly into bushing.
e. Place spring (8) and spring seat (7) in
position and secure them with lock ring (6).
f. Install gasket (4) and fitting (5).
2. Install valve in airplane by means of the
two metal retaining straps and the four bolts.
3. Connect control rod and fuel lines to valve.
4. Replace superstructure access panels.

(f) OPERATIONAL CHECK.
1. Operate the engines with fuel from their
respective fuel supplies, that is, left engine from left
tank and right engine from right tank.
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No. PART No. NAME No. PART No. NAME
1 1238108 Cover 11 1038460 Washer—Cupped
2 838112 Gasket 12 103861 Lock Ring
3 441107 Body ] 43916 Bushing
4 94187 Gaskat 14 441108 Shaft Assem.
5 44111 F“’ﬁl‘lg Hose 15 123893 Ind?x Plate
6 44093 Lock Ring 16 124101 Spring _
7 44190 Soring Sect 17 1241117 Remlne‘r—Seul Ring
> 18 34A3590-8 Seal Ring
9 ¢ 108086 Spring 19 64141 Washer
9 103862 Poppet Assem. 20 54136 Lock Ring
10 103859 Washer—Rubber Seal 21 067590 Yoke

Complete valve assembly part number is 124043. All numbers listed above are Aero Supply Mfg. Co. part
numbers.

2. Open cross-feed valve and turn left-hand
fuel selector valve to “OFF.” Then turn left selector
valve to “LEFT ON” and right selector valve to
“OFF.” If cross-feed valve is operating correctly, both
engines should continue to run under both the above
conditions.

CAUTION

Do not operate either engine for too long a
period of time by means of the cross-feed
valve. This procedure tends to overheat the

by-passed fuel pump.

(8) ENGINE-DRIVEN FUEL PUMP.

(a) DESCRIPTION.—The engine-driven pump
is mounted below the oil inlet and outlet flanges on the
lower left-hand face of the engine crankcase rear
section. It is driven from the oil pump drive. The fuel
pump gear ratio with respect to the engine crank shaft
is 0.875 to 1.0 and its direction of rotation is counter-
clockwise. (Observer facing mounting pad on engine.)

The fuel pump is a Chandler-Evans Model
No. CH4E3-3, Navy Type H4E3. The quantity of fuel
delivered by this pump is approximately 400 gallons per
hour.

This pump is a rotary, four-vane positive dis-
placement type, with a relief valve which carries excess
fuel from the discharge port back to the intake port
when the discharge pressure would otherwise exceed
the valve setting.

The relief valve is contained in a separate
housing mounted on the fuel pump. It is of the bal-
anced type with two guides to insure positive align-
ment. The valve is controlled by a sprirg, the tension
of which may be altered by means of an adjusting screw
assembled in the valve cover. This maintains a uniform
discharge pressure throughout a wide variation in in.
take suction or pressure, discharge rate, and pump
speed. The top of the diaphragm is vented to the at-
mosphere through a screened '3 inch pipe plug.

A by-pass valve relieves pressure on the suc-
tion side of the relief valve when the hand pump is

being used and fuel is being pumped into the suction
side of the valve chamber. Relieving the pressure thus
facilitates the action of the diaphragm in opening the
relief valve to permit the flow of fuel around the pump
proper.

A drain hole immediately below the mounting
flange and a drain line attached to it provide facilities
for carrying off slight amounts of fuel that may have
worked past the shaft seal. The line is attached at its
lower end to the drain gang bracket at the bottom of
the nacelle.

Two other engine-driven fuel pumps are in-
terchangeable with the Chandler-Evans pumps. They
are the Pesco pump, Model No. 2P-R600-CWT and the
Thompson pump, Model No. TFD-100.

(b) REMOVAL AND DISASSEMBLY.
(See figure 131.)

1. To remove the fuel pump proceed as fol-
lows:

a. Remove accessory cowl panel. (See Par.
7, € (1), (b))

b. Disconnect the four fuel lines attached
to the fuel pump.

c. Take off four nuts at fuel pump flange
and remove pump.

2. To disassemble the fuel pump, proceed as
follows: (See figure 145.)

a. Remove the four screws holding the rear
plate assembly (2) to the fuel pump. This will allow
the removal of the rear plate assembly, drive shaft
(6), rear seal (5), and seal spring (7).

b. The relief valve assembly may be re-
moved intact by loosening the four screws (22) in the
relief valve cover (21). By removing the four screws,

the assembly separates into cover (21), housing (18),
diaphragm (20), relief valve (19), and spring (23).

(c¢) MAINTENANCE. — Upon completion of
disassembly, the parts should be carefully cleaned in
clear gasoline and inspected for damage and wear. All
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No. PART No. NAME
1 35 Screw
2 8054 Rear Seal Plate
<! 2052 Seal Plate Gasket
4 3833 Seal Collar
1 3782 Seal Ring
6 502 Drive Shaft
7 anz Shaft Seal Spring
8 5482 Front Cover
9 Screw
10 Washer
9 3831 Cover Gasket
10 3805 Anti-Drive End Bearing
11 503 Vane Spacer Pin
12 5246 Rotor
13 5347 Yane

Section IV
Paragraph 15,b

No. PART No. NAME
14 3803 Liner
15 3804 Drive End Bearing
16 5672 Main Housing
17 2068 Valve Housing Gasket
18 307 Valve Housing
19 46 Relief Valve
20 3825 Diaphragm
21 510 Valve Housing Cover
22 33 Valve Housing Screw
10 Washer
23 507 Relief Valve Spring
24 2070 Gasket
25 505 Adjusting Screw
3811 Spring Follower
26 508 Locknut

All numbers listed above are Chandler Evans Corp. part numbers.

damaged parts should be replaced. Particular atten-
tion should be paid to the following parts:

1. BEARINGS.—Inspect the bearings care-
fully for signs of fatigue. If they are in good condition,
except for scoring on the sides, they may be lapped
smooth by using a fine grit lapping compound.

2. VALVE HOUSING.—See that the valve

seat is square and is not worn or damaged.

3. VALVE.—Inspect the valve and guide to
see that there is no evidence of wear or damage. Slight
imperfections may be removed with fine emery cloth.

4. DRIVE SHAFT.—Examine the spline for
wear and scoring. The teeth of the spline may be

smoothed with a fine grain stone. If wear is very notice-
able, the shaft should be replaced.

5. DIAPHRAGM.—Inspect the diaphragm
for signs of cracks, fatigue, or failure. If any of the
above conditions are noticeable, it should be replaced.

Note
It is good practice to renew all gaskets and
packing wherever the joints have been opened.
It is also recommended that an approved

thread lubricant be used on all threads.

(d) INSTALLATION.—To install the fuel
pump, reverse the procedure as outlined in paragraph
b, (8), (b).

(e) OPERATIONAL CHECK.

1. Inspect all fuel line connections to the
pump for leakage.

2. Start the engine and run at speeds varying
from 500 rpm to 1700 rpm. Check the fuel flow and
fuel pressure at these speeds.

3. Inspect the pump for excessive heat after
it has been running about ten minutes. If excessive heat
is indicated, check the alignment of the mounting.

(9) FUEL FLOWMETER.

(a) DESCRIPTION. — Two direct indicating
fuel flowmeters with by-pass controls are installed at the
left and right sides of the mixture control quadrant at
the top of the engineer’s instrument panel. Each is
mounted so that the axes of the Pyrex measuring tube
is in a vertical position when the airplane is in normal
level flight attitude.

Fuel flow rate is indicated by the calibrated
scales on each side of the tube. The calibrations on the
scale at the left side of the tube indicate gallons per
hour based on the use of aviation grade gasoline, spe-
cific gravity 0.71, at a temperature of 21°C (70°F).
The right-hand scale is calibrated to indicate pounds
per hour. The bottom line of each scale is a zero ref-
erence line and should match the elevation of the red
line fused on the metering tube. The float, or flow in-
dicator, within the tube rises as rate of flow increases or
drops as flow decreases to give the rate readings.

A by-pass valve and handle are included in
the flowmeter assembly to permit complete isolation of
the meter from the fuel system. When the by-pass
valve handle is out, fuel by-passes directly from inlet
port to outlet port. When the handle is pushed in, the
flow is directed through the flowmeter and flow rate
is indicated by the float.

A vent is located at the top of the flowmeter
to bleed off any air which may be trapped in the
measuring tube. The vent is closed by a '3 inch pipe
plug.

(b) REMOVAL.
(See figure 131.)

1. Remove access panels on forward portion
of superstructure.

2. Place fuel tank shut.off valve in “OFF”

position.
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No. PART Ne. NAME
1 S-5914 Screw
5-6185 Washer
2 S-5815 Scale
3 S-5807 Nut—Guide Rod
4 $-5710 Outlet Spider
5 2 1/16 O.D. Packing—Ameripol
6 S-5803 Ring—Stuffing Box

No. PART No. NAME
7 G-12409 Metering Tube
8 S5-5815 Scales
9 S-6110 Float
10 S-5807 Nut
11 S-5709 Inlet Spider
12 $-5807 Nut—Guide Rod
13 S-5807 Guide Rod
14 S-5708 Nut—Stuffing Box

Complete flowmeter assembly part number is C1006L for port side and C1006R for starboard side.
All numbers listed above are Fischer and Porter Co. part numbers.
’

Figure 146—Fuel Flowmeter

3. Disconnect hose from fittings.

4. Remove flowmeter from airplane by detach-
ing the three bolts which fasten it to bulkhead 4.

5. Complete disassembly of the flowmeter is
not to be attempted since any major repairs will require
return of the instruments to the factory.

(c) MAINTENANCE. (See figure 146.) — A
Fisher and Porter No. 482 adjustable spanner wrench

(See figure 40.) is provided for turning the screw type
stuffing box followers (14) and the top and bottom
cleanout plugs. Remove one or both scales (2) from the
meter body before using the spanner. After tightening
the stuffing boxes, replace scales, making sure that zero
reference lines match the line etched on the tube.
Should the metering tube (7) become fouled,
the center rod (13) and float assembly (9) can be re-
moved by unscrewing the upper and lower caps with the
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spanner wrench, removing hex nuts (3) at top of outer
rod and removing guide wire assembly through the bot-
tom of the meter. The tube can then be cleaned with a
soft cloth and wooden stick. Do not use metal. Replace
float and center rod assembly in reverse order of method
outlined above. Be sure that hex nuts on the center
guide rod are pulled up snugly so that the guide rod is
centered and rigid.

CAUTION
The scales are made of laminated bakelite and
should be handled with care to prevent break-
age.

Note
The stuffing boxes are packed with synthetic
compound molded rings that are resistant to
aromatic fuels.

(d) INSTALLATION.—Reverse removal pro-
cedure outlined in paragraph b, (9), (b).

(e) OPERATIONAL CHECK.
(Refer to paragraph b, (3), (e), 1.)
(10) FUEL SIGHT GAGES.

(a) DESCRIPTION. (See figure 147.)—The
fuel sight gages are attached to the inboard bottom
corners of the fuel tanks at- both the front and rear
spars. A scale for integral tanks, calibrated in U. S.
gallons, is attached to both the front and rear sight
gages. When self-sealing cells are installed, scales cali-
brated for self-sealing cells are attached over the in-
tegral scales on the side or sides in which the cells are
installed.

Each sight gage is composed of two standpipes,
two float assemblies, two transparent tubes, a casting,
sealing washers, and retaining nuts. The standpipes
are beaded at their approximate center so that the float
assemblies will not pass this point. The float in the in-
board standpipe is above the bead and the float in the
outboard standpipe is below the bead. Threaded into
the bottom of each transparent tube is a drain valve.
Incorporated into the bottom of the casting is a shut-
off valve which restricts the flow of fuel into the
standpipe.

The casting on the self-sealing fuel cell side
of the wing is connected to No. 1 cell by means of a
tube assembly and the standpipes are vented to the
top of No. 1 cell.

Note

Figure 146 shows the fuel sight gage installa-
tion for the PBY-5A airplanes. The fuel sight
gage installation for the PBY-5 airplanes is
similar to figure 146 except for the type of
material used in the transparent tubes and the
method of attaching the transparent tubes.
However, the sight gage installations are in-
terchangeable.

Section IV
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(6) REMOVAL.
(See figure 147.)

1. Close fuel sight gage valves (2).

2. Break safety wire and open drain valves
(11) in bottom of tubes to drain gasoline from tubes.

3. Remove tube drain valve assembly by
loosening the upper hose clamp (29) and slipping the
valve assembly from the tube.

4. Remove scales by detaching screws which
fasten them to the inner fairing of the superstructure.
Upper screws are engaged by a tapping strip which is
riveted to the bulb angle of the superstructure.

5. Using special wrenches 28U3000 and
28U032 (See figure 40), remove retainer nut (26).

6. Remove metal washers (25) and (23), split
washer (24), rubber packing (22), and tube (28).

WARNING

Further removal of sight gage is not to be
attempted unless the integral cells and the fuel
cells are drained.

Note
Standpipes and castings cannot be removed
from the self-sealing cell side of the wing un.
less fuel cells 1, 2, and 3 are removed.

7. After all fuel has been drained from the
airplane, remove retainer nut (20) by using the special
wrenches 28U3000 and 28U032. (See figure 40.)

8. Remove washer (19), standpipe (15), and
packing (18).

9. Remove float from outboard standpipes
(floats cannot be removed from the inboard stand-
pipes).

10. Remove shut-off valve assembly by loosen-
ing valve body.

11. The following steps are necessary to dis-
assemble valve:

a. Loosen nut (35) and remove knurled
knob (36) from valve stem (31).
' b. Remove packing nut (34) and packing
(33). ‘
. c. Remove valve stem (31) from valve body
(32).
12. Remove casting (17) by loosening screws
which are engaged by tapping ring (16). Tapping ring
is riveted to inside of wing.

13. Remove fuel cells as outlined in paragraph
b2y (BT,

14. Remove vent fitting (6) from standpipes.

15. Remove standpipe guards (8) by loosen.-
ing self-tapping screws which hold them in place.

16. Disconnect fuel line (9) from the casting
and then proceed with the removal of standpipes and
castings as outlined above.
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No. PART No. NAME

1 28G037-0 Scale—Integral Tank

2 28G3004 Valve Assembly

3 28G027 L/R Tapping Ring

4 28G3024-2 Standpipe—Inboard Front
28G3024-3 Standpipe—Inboard Rear
28G3025-2 Standpipe—QOutboard Front
28G3025-3 Standpipe—Outboard Rear

5 28G033-4 Float Assem.—Outboard Front
28G033-5 Float Assem.—Outboard Rear

6 28G5034 Vent Fitting—Standpipe
AN748-46 Clamp

7 28G5040-18 Standpipe to Hose Fitting
28G5040-40 Hose—Vent
28G5040-13 Vent Fitting—Cell

8 28G5052 Guard—Front Sight Gage
28G5051 Guard—Rear Sight Gage

9 28G5040-25 L/R
28G5040-30 L/R

Fuel Line—Front Sight Gage
Fuel Line—Rear Sight Gage

28G5040-44 Hose—Sight Gage Fuel line
28G5040-43 Cell Fitting—Fuel Line

10 28G5126-6 Scale—Port S. S. Cells
28G5126-7 Scale—Stb'd. S. S. Cells

n 28G10105-6 Drain Valve

12 28G3026 Fitting—Fuel Line

13 Standpipe

14 Float Assembly

Section IV
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No. PART No. NAME
15 Standpipe

16 28G027 L/R Tapping Ring
17 28G3003-2 Casting

18 28G3021 Packing

19 28G1075-2 Gasket

20 28G3020 Packing Nut
21 NAS 51-62 Snap Ring

22 28G10098 Washer

Rubber Washer
Nut—Retaining
Tube—Inb’d. Front & Rear
Tube—Outb’d. Rear
Tube—Outb‘d. Front

23 28G10101

24  28G031

25  28G10104-6

26 28G10104.7
28G10104-8

27 AN878-10-6 Hose
Hose Clamps

28 28G10103 Valve Fitting
29 28G3005 Valve Stem
30 28G3006 Valve Body
31 28G3008 Packing

Q7007-N10-064 Washer
32 28G3007 Packing Nut
33 AN315-3R Nut
34 28G3018 Knob

35 28G038-0 Scale Integral Tank
36 28G5124-7 Scale Port S.S. Cells
-6 Scale Sth’d. S.5. Cells

(c) MAINTENANCE.

1. If leakage occurs at the casting flange,
tighten screws. If this does not stop leak, replace gasket.

2. If leakage occurs at top of the transparent
tube, tighten packing nut. If leak does not stop, re-
place the packing.

3. If leak develops at valve stem, tighten
packing nut. Replace packing if leak does not stop.

4. Clean transparent tubes with a soft cloth
and a wooden stick. Do not use metal.

(d) INSTALLATION.
(See figure 147.)

1. Install castings (17) by inserting screws
which engage tapping ring (16).

2. Insert float in outboard standpipe and in-
stall standpipes (15), gasket (19), and packing nut
(20). Packing (18) must be slipped over standpipe be-
fore insertion of standpipe in castings.

Note

Place a strip of tape over openings in castings
to hold indicators on bottom of floats out of
the way so that they will not be damaged while
installing shut-off valve.

3. Connect fuel line (9) to sump casting and
vent fitting (6) to standpipes on the self-sealing side.

4. Install standpipe guard by means of the
self-tapping screws.

5. Install fuel cells. (Refer to paragraph b,
(2), (d), 2.)

6. Assemble valve by reversing removal pro-
cedure outlined in paragraph b, (10), (b), I1, and
install it in the casting.

7. Place retainer nut (26) on tube (28) and
lay washer (25) on top of the packing nut.

8. Insert the two halves of the split washer
(24) into the groove at the top of the tube and allow
the full weight of the tube to be supported by the split
washer resting on the retainer nut.

9. Place retaining washer (23) around the split
washer and then slip rubber packing (22) and washer
(21) over the end of the tube.

10. Insert assembly very carefully into the
casting and secure it in place with the retainer nut.

11. Place scales in position and secure them
with screws.

12. Slip valve assembly over the lower end
of the tube and tighten the upper hose clamp.

(e) OPERATIONAL CHECK.—Refer to para-

graph b, (2), (e), I through paragraph b, (2), (e), 4.
(11) STRAINER DRAIN VALVE.

(a) DESCRIPTION. (See figure 131.)—Two

Parker Appliance Co. Type 702GG plug valves are

mounted in the fuel units compartment of the super-

structure. Their control handles are mounted on the
engineer’s instrument panel. Each valve consists of an
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No. PART No. NAME
1 701-P10-65 Yoke
2 A3-2741-16-10-6 Screw
S A12-1836-1-3 Washer
4 A2-1941-3 Body
5 A12-1836-2-6 Spring Button

No. PART No. NAME
6 A3-639-4 Spring
p 4 AB-343-4 Cap
8 B3-641-7-6 Plug

9 702-GG-6D Valve Assembly

All numbers listed above are Parker Appliance Co. part numbers.

Figure 148—5trainer Drain Valve

aluminum alloy plug, a forged aluminum alloy body,
and a four pronged yoke attached to the plug for op-
eration of the valve.

(b) REMOVAL AND DISASSEMBLY.

1. Remove access panels from forward por-
tion in superstructure.

2, Place fuel selector vavles in “OFF” po-
sition.

3. Drain the fuel strainers by opening strainer
drain valve.

4. Disconnect metal and rubber lines from the
valve fittings.

5. Detach control rod from the aft side of
the valve.

6. Remove valve by detaching the two clips
which hold it to the airplane structure.

7. Remove fittings from valves,

8. To disassemble the valve, proceed as fol-
lows: (See figure 148.)

Note

Before disassembly, mark the plug stem and
yoke so the valve may be reassembled in its
proper position. Also tag the valve indicating
that it is used in the fuel system, so that the
proper lubricant will be used on the plug.
Different types of lubricants are used for dif-
ferent systems.

a. Remove cap (7), spring (6), and spring
button (5).

b. Detach yoke (1) by removing screw (2).

c. Remove plug (8).

Note
When disassembling plug valves, keep body
and plug together, as these are matched and
parts are not interchangeable with other valves.

(c) MAINTENANCE.

1. Check valve for external leakage, and if
leakage exists, replace the valve.
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2. If the yoke on the valve is unreasonably
hard to turn, remove valve and disassemble it. Lubri-
cate valve as directed in the following steps:

a. Wash all parts thoroughly in a clean,
approved solvent (Stoddart or Savosal No. 5).

b. Apply a thin coating of “Valvlube”
(Parker Appliance Co.) over the entire contacting sur-
face of the plug. It should be applied sparingly, as ex-
cess quantities are apt to wash into the lines and plug
small port openings or obstruct movable parts.

c. After lubricating and reassembling the
valvé, move the yoke back and forth several times. This
will cause lubricant to work out into the flow passages
of the valve. Remove this excess lubricant by turning
the plug to an open port and scraping out with the flat
side of a wooden stick the excess lubricant which has
worked into the passageway. Repeat at each port.

Note
Do not use a screw driver or other metallic
object, as these are likely to scratch or nick
plug or body.

d. Tag or mark the valve indicating that it
has been lubricated for use in the fuel system. This is
very important as the lubricant used for valves in the
fuel system is not used for valves in other systems.

3. If valve plug or valve body are scored to
such an extent that lapping will not remove the scored
places, both the plug and body should be renewed, as
these parts cannot be successfully mated with spare
parts, ’

(d) ASSEMBLY AND INSTALLATION.

1. To assemble valve, reverse disassembly pro-
cedure as outlined in paragraph b, (11), (b), 8.

Note
Before assembling valve, see maintenance in.
structions in paragraph b, (11), (¢ e

2. To install valves, reverse removal proce-
dure as outlined in paragraph b, (11), (b).

(12) DRAIN AND REFUEL VALVE.

(a) DESCRIPTION.—A Parker Appliance Co.
No. 1.2040-8 globe valve is provided on each side of
the superstructure behind the flight engineer’s seat for
draining or pressure refueling of the fuel tanks. Pres-
sure refueling is to be done on the integral side only.
The principle of the globe valve is simple in
that the turning of a non-rising stem raises or lowers
a slide to and from a seat, permitting the close regula-
tion of flow through the seat passageway.

(b) REMOVAL.

1. Drain fuel tanks. (Refer to Section II1,
Par. 2, h, (1), (d).)

2. Remove the four screws which fasten the
elbow fitting to the outer fairing of the superstructure.

3. Disconnect hose from the valve. Access to

: Section IV
Paragraph 15,b-15,¢

hose is gained by opening access panel on the side of
the superstructure above and aft of the flight engi-
neer’s window.

4. Remove the six screws which fasten the
valve to the inner fairing of the superstructure. The
screws are engaged by nutplates.

(c¢) MAINTENANCE.

1. External leakage between cap and stem may -
sometimes be remedied by tightening down the packing
cap. If cap.stem leakage cannot be stopped by tighten-
ing the cap, it will be necessary to replace the packing.

2. Valves may be repacked without removing
them from the line by using the following procedure:

a. Place one-inch pipe plug in drain and
refuel fitting outside the superstructure aft the flight
engineer’s window.

b. Turn the handle to the extreme closed
position.

c. Hold the handle to prevent turning while
loosening the jam nut and packing cap.

d. Remove jam nut, handle, packing cap,
and packing follower.

e. Extract the packing with a wire hook.

f. Clean off any packing material adhering
to stem, packing recess, or follower.

g- Re-pack using a graphite impregnated as-
bestos packing, winding it around the stem.

h. Compress the string packing into the
recess, place the packing follower on top of the pack-
ing, and replace cap, screwing down to finger tightness.

i. Replace handle and handle nut.

jo Turn the valve handle so that the valve
will not be in an extreme open or closed position, then
tighten down the packing cap until leakage stops.

3. No lubrication is required for globe valve.

4. If leaks develop at the bonnet gasket,
tighten the bonnet.

(d) INSTALLATION.—Reverse removal pro-
cedure as outlined in paragraph 56, (12), (b s

c¢. FUEL DUMP SYSTEM.

(1) DESCRIPTION.—Each airplane is equipped
with a dump valve and duct by means of which fuel
in the integral tank may be dumped from the air-
plane. The valve and duct are installed on the star.
board side of all even-numbered airplanes, and on the
port side of all odd-numbered planes as they leave the
factory.

The valve is located in the aft outboard corner
of the tank floor, and the duct is attached to the under
surface of the wing aft of the nacelle. It is an aluminum
tube 3'; inches in diameter and is installed on the wing,
parallel with the air stream. Its outlet is aft of the wing
trailing edge; so that fuel will clear the airplane during
the dumping operation.

The valve is operated by a lever and cable. The
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No. PART No. NAME
1 28G5110 Clamp
7 ANS526-DD1032-10 Screw
AN365-D1032 Nut
3 28G5111 Gasket
4 28G5112 Collar
5 28G5113-8 Angle Bracket
6 AN526-DD1032-10 Screw
7 28G5113-6 Adapter
8 AN3-4A Bolt
AN365-1032 Nut
AN960-10 Washer
9 28G5114-6 Support Plate
10 AN4-6A Bolt
AN365-428 Nut

Section IV
Paragraph 15,c

No. PART No. NAME
11 AN526-DD632-6  Screw

AN960-D6 Washer
12 28G5114-8 Plate
13 28G5114-7 Adapter
14 28G5114-11 Clamp
15 AN365-428 Nut
AN4-4A Bolt
AN960-416 Washer
16 AN3-4A Bolt
AN365-1032 Nut
AN960-10 Washer
17 28G5113-7 Clamp
18 28G5080 Duct Assembly

lever is located above and aft the window in the flight
engineer’s compartment. Partial or complete elimination
of fuel from the tank can be accomplished by releas-
ing the lever in accordance with the degree of elimina-
tion desired. A spring in the valve assembly closes the
trap instantly when the control lever is released.

(2) REMOVAL AND DISASSEMBLY.
(a) FUEL DUMP DUCT.
(See figure 149.)

1. Drain fuel tank. (Refer to Section III, Par.
2, b, (1), (d).)

2. Remove clamp (1) from duct.

3. Detach front support by removing the two
bolts (16) from both sides of the support (17).

4. Detach rear support by removing nuts (15).

5. Remove duct.

6. To remove remaining parts of front sup-
port, detach screws which fasten it to the lower surface
of the wing. The screws are engaged by a tapping strip
inside the wing,

7. To remove the remaining parts of rear
support, detach the screws which fasten the large plate
to the trailing edge ribs. Screws are engaged by rivnuts.

(b) FUEL DUMP VALVE.
(See figure 151.)
1. Drain fuel tank. (Refer to Section III, Par.
2 b0 (1) (d))
2. Remove access panel on upper surface of
wing.
3. Detach cables (9) and (12) from valve
by removing clevis bolt.
4. Remove valve assembly by detaching screws
which fasten it to the wing skin.
5. The procedure for disassembly of the dump
valve is as follows: (See figure 150.)
a. Remove shackle (13) by detaching bolt
15).
S b. Detach lever (17) by removing bolt (18).
c. Detach cover assembly by removing bolt

(8).

d. Break safety wire between cover and
yoke.
e. Remove clevis bolt (7).

f. Turn fork (10) to remove it from stud
(11).

g. Remove cover plate (6) and withdraw
adjusting pin (5) from cover (4).

h. Packing nut (3) is staked in cover but
may be removed by forcing it past the staking points.

6. Remove cable (12) and spring (11) from
clip. (See figure 151.)

7. Disconnect cable at turnbuckle (7) and re-
move cable (9).

8. Remove pulley (2) by removing axle bolt.
Access to pulley in the leading edge is gained by open-
ing panels (14) and (14B). (See figure 20.)

9. Disconnect cable at turnbuckle (5) which
is in the leading edge, and remove cable (6). (See fig-
ure 151.)

10. Remove fair-lead from lower surface of
the leading edge.

11. Remove pulley (17) from superstructure
by removing axle bolt. Access to pulley is gained by
removing panels from forward portion of superstruc-
ture.

12. Detach cable (3) from control handle (21).

13. Remove cable guide (36).

14. Attach a guide wire to end of cable (3)
in superstructure forward of bulkhead 4, and then
withdraw cable by pulling forked end aft. Guide wire
is used to facilitate installation and should be longer
than cable to be removed.

15. Detach nut from stud (14) and remove
control handle (21).

(3) MAINTENANCE.

(a) FUEL DUMP DUCT.

1. Keep all bolts, screws, and clamps tight-
ened.
2. For structural repair, refer to Structural

Repair Manual, AN 01.5MA.3.
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No. PART No. NAME No. PART No. NAME
1 28G1016 Packing 15 AN3-14 Bolt
2 28G1013 Gasket Q610-6-16.5 Spacer
3 28G1015 Nut—Packing Q610-6-5 Spacer
4 28G1012 Coyer. | AN310-3 Nut
5 28G1017 Adjusting Pin AN380-B2-2 Cofter Pin
6 28G1014 Plate AN9S0-10 Washer
AC500A10-6 Screw s ] : ‘l’: €
: y lavi - fo)
b o Q610-6-165  Spacer
AN380-B2-2 Cotter Pin ehisbiies W~
AN380-B2-2 Cotter Pin
8 AN3-24 Bolt
AN960-10 Washer
Q610-6-56 Spacer
AN310-3 Nut i 28G1022 Lever
AN380-B2-2 Cotter Pin 18 AN3-12 Bolt
AN960-10 Washer 2.3 ;1-:; 7 :‘Pucer
9 28G1080 Wash i ut
10 28G1018 Fo:lks o AN380-B2-2 Cotter Pin
11 28G 1020 Stud AN960-10 Washer
12 28G1019 Yoke 19 28G1023 Frame
13 28G1027 Shackle 20 28G1011-555 Dump Valve Assembly
14 28G1021 Link 21 28G5080 Duct Assembly

(6) FUEL DUMP VALVE AND
CONTROLS.

1. If leak develops around frame attaching
screws, tighten screws. If leak does not stop, replace
gasket.

2, If leak develops around valve seat, turn
adjusting pin counterclockwise until leak stops. If this
does not stop the leak, replace the valve cover gasket.

3. If valve does not close after having been
opened, check for broken or loose spring on closing
cable assembly.

4. For maintenance of cable and pulleys, refer
to Par. 18, b, (3).

(4) ASSEMBLY AND INSTALLATION.
(a) FUEL DUMP VALVE AND
CONTROLS.
1. Assemble dump valve as follows:

(See figure 150.)

a. Atrtach yoke (12) to frame (19) by means
of bolt (8).

b. Screw fork (10) on stud (11).

c. Assemble cover (4), adjusting pin (5),
plate (6), and washer (9).

d. Attach cover assembly to yoke assembly
by means of clevis bolt (7).

e. Attach lever (17) to frame (19) by means
of bolt (18).

f. Complete assembly by installing shackle
(13) and links (14).

g. Adjust cover so that it locks in place
when a small force is exerted on the end of lever (17).

h. After adjusting cover, insert packing
(1) and packing nut (3) and stake packing nut in place.

2. Install control level (21). (See figure 151.)

3. Attach threaded end of cable (3) to aft end
of guide wire and draw guide wire forward until cable is
in its proper position.

4. Attach forked end of cable to control lever
and install cable guide (36).

5. Install pulley (17) and cable guard (20).

6. Insert end of cable (3) through hole in lead-
ing edge of wing and install fair-lead (4).

7. Place nut (42) and bushing (41) on the
long fitting end of cable (6). Wrap a nine inch piece of
packing (40) around fitting and then insert fitting into
flange (8).

8. Insert packing (40) and bushing (41) into
flange and tighten packing nut (42). )

9. Connect cable (6) and cable (3) at turn-
buckle (5).

10. Connect cable (9) to dump valve and at
turnbuckle (7).

11. Install cable (12) and spring (11). Spring
should be elongated approximately two inches after in-
stallation with dump valve seated.

12. Tighten turnbuckles (5) and (7) suffi-
ciently to take up the slack in the cable. Be careful
not to tighten the cable so much that the valve is un-
seated.

13. Attach clip (43) to cable !4 inch forward
of packing gland nut (42).

14. For safetying of turnbuckle, see Par. 18,
d, (4), (b), 6.

(6) FUEL DUMP DUCT.
(See figure 149.)

1. Assemble support plate (9), fill-in plate
(12), and adapter (13) by means of bolts (10).
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Figure 151—Fuel Dump and Vapor Dilution System
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No. PART No. NAME No. PART No.
1 28P5160 L/R Mounting Bracket 28G069-2
2 AN210-2A Pulley 20 22P557
Q4002-2-1 Bracket—Pulley 21 28G1042
3 28G1031-12 Cable 29 12700 (Schwien
4 28G1076 Fairlead Ena. C
g. Co.)
5 AN155-85 Turnbuckle 23 28G5054-7
6 28G1031-2 Cable 28G5054-20
7 AN155-85 Turnbuckle :
8 Flange—Packing Gland 24 19042
9  28G1031-4 Cable 25
10 28G2013 Lug 26 28G5054-6
11 28G1065 Spring 27 *17807
12 28G1031-10 Cable 28  *22315
13 Bracket—Dump Lever 29 *243%90
14 28G1068 Stud 30 28G5091
AN960-516 Washer 31 28G5054-8
Q614-10-18 Spacer 32 28G5054-12
AN380-B2-2 Cotter Pin 33  *17386
15 28G1073 L/R Bracket 34 28G5054-18
AN526-DD632-7  Screw 35 AC811 HT-8D
AN526-DD632-8  Screw 36 28G079
AN372-D632 Nut 7 *17308
16 28G1069 Spring 8 28G5054-9
17 28G069-6 Pulley 39 *18175
AN3-7 Bolt 40 28G1010-2
AN310-3 Nut 41 28G1029
AN380-2-2 Cotter Pin 42 28G1030
18 28G069-5 Bracket—Inner Stb'd. 43 Q907A3-8
28G069-4 Bracket—Inner Port AN515-D6-6
19 28G069-3 Bracket—Outer Stb’d. AN365-D632

Section IV
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NAME
Bracket—Quter Port
Cable Guard

Lever
Check Valve

Line—Starboard
Line—Port

Pulley
Cover—Operating Head
Line—Discharge Sergs
Fitting

Outb'd. Discharge Fitting
Cylinder Assembly
Mounting Bracket “u
Cable Guard ;
Cable

Pulley

Line

Union

Cable Gu de

Handle A seinbly
Cable Guard

Pulley

Packing
Bushing—Packing Gland
Nut—Packing Gland
Clip

Screw

Nut

*ltems 24, 27, 28, 29, 33, 37 and 39 are Walter Kidde and Company part numbers.

2. Install the above assembly on the trailing
edge of the wing by means of screws (11).

3. Attach angle (5) to lower surface of the
wing at the rear spar by means of screws (6).

4. Artach adapter (7) to angle (5) by means
of bolts (8).

5. Insert collar (4) in valve outlet with zinc
chromate paste.

6. Place clamp (1) and gasket (3) around top
of duct and install duct on airplane.

7. Tighten clamp (1), making certain that the
gasket seals at the lower surface of the wing.

(5) OPERATIONAL CHECKS.—Operate dump
valve controls several times before putting any fuel in
the tank to see that the valve opens and closes properly.

d. VAPOR DILUTION SYSTEM.

(1) DESCRIPTION. (See figure 151.)—The va-
por dilution system provides an inert atmosphere within
the space surrounding the fuel tanks. In general, it
consists of a supply of carbon dioxide gas stored in a
light-weight steel cylinder which is fitted with a seat
type quick-release valve, tubing to conduct the gas to
the integral tank, and a control handle for the opera-
tion of the system. The cylinder is mounted vertically

in the aft end of the superstructure. A pressure relief
line extends from the cylinder to the lower left side
of the superstructure, where a red CEL-O-SEAL cap is
fitted over the discharge outlet. This pressure relief line
is provided with a safety disc to release the gas at a
pressure attained when a temperature of approximately
130°F (54.4°C) is reached. Care must therefore be
taken to keep the temperature below 130°F to avoid
loss of gas through a premature discharge. The red
CEL-O-SEAL cap is fitted in the discharge outlet to
indicate when the cylinder has been discharged prema-
turely. .

Operation of the valve is effected by pulling the
cable attached to the long lever in the operating head
of the cylinder. The pull handle is mounted imme-
diately aft and at the right of the engineer’s seat.
Pulling the cable rotates the release cam which per-
mits the torque arm to turn and allows the stem washer
to lift from the seat due to gas pressure. The short
lever moves with the long lever and indicates when the
valve has been operated. The end of the short lever
contains a cross mark which is visible through an in-
spection window after valve has operated.

(2) REMOVAL.
(See figure 151.)
(a) Access to CO; cylinder is gained by remov-
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Figure 152—Two-way Engine Primer
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No. PART No. NAME

1 3-2841-16-10-10S Screw

2 7-833-1 Handle

3 8-538-19 Packing Cap

4 8-538-3 Packing Follower
D 8-1538-2 Packing

6 8-538-2 Packing Retainer
7 5-141-3 Piston Assembly
8 6-237-3D1 Piston

9 9.2838-6 Key

10 2-938-1 Guide

11 10-2538-6 Pin

12 3.2742.3 Spring

13 2-938-2 Cup

14 Lock Spring

No. PART No. NAME

15 5-1741-15-1 Body Assembly

16 5-333-1-1 Spring—Inlet Check
17 12-1241-13-5 Ball—=Inlet Check
‘18 3-2834-7 Insert—Inlet Check
19 9-2838-5 Plug—Selector

20  5-333-1-3 * Spring—Plug

21 8-134-1 Insert—Plug

22 12-1241-13-5 Ball

23 3-2834-2 Piston—Check

24 5-333-1-2 Spring—Piston

25 11-2541-25 Diaphragm

2% ¢ B2 Cap

.7 PACA-2A Engine Primer

All numbers listed above are Parker Appliance Co. part numbers.

ing panel (9) (See figure 64.) on the rear of the super-
structure.

(b) Remove the CO. bottle as follows:

1. Detach vapor pressure line (34) from the
operating head.

CAUTION

Disconnect the vapor pressure line (34) from
the side of the operating head before working
on any of the mechanism attached to the bot-
tle. Do not place the hand or any other part
of the body in a position where a blast of es-
caping CO, can come in contact.

2. Remove cover (25) from the operating head
of the CO. bottle by removing the four screws which
hold it in place.

3. Detach cable from the actuating arm in
the operating head by removing the cotter pin which
locks it in place.

4. Detach pulley (24) from the operating
head.

5. Disconnect relief discharge line from the
operating head.

6. Loosen strap around bottle and remove
bottle from the airplane.

WARNING

Do not drop charged cylinders or handle them
roughly, and do not expose them to the direct

rays of the sun or to temperatures higher than
54°C (130°F).

(c) Remove the lines as follows:

1. Detach tube (34) at fitting below lower
surface of wing and remove the tube.

2. Disconnect line (23) from valve (22) and
remove it. Access to valve is gained by opening access
hcle in the upper surface of the trailing edge just out-
board of the walkway.

3. Disconnect line (26) from discharge fitting.

(d) Control cable cannot be removed except by

melting solder and unwrapping wire from loop on aft

end of the cable, then withdrawing cable by pulling
handle end.

(3) MAINTENANCE.

(a) If the cylinder is discharged, install one
that is in good condition. If cross mark is visible
through the inspection window in the operating head of
the cylinder, or, if the red CEL-O-SEAL cap in the
side of the superstructure is ruptured, the cylinder is
discharged.

(b) If the cylinder is fully charged, but is
rusted, take it from the airplane, remove the rust, and
paint it.

(c) Remove and weigh cylinder every six
months. The fully charged weight of the cylinder is
painted on the side of every cylinder. If, when weigh-
ing the cylinder, it is found that the weight is four ozs
or more less than that painted on the side of the cylin-
der, replace it with a fully charged cylinder.

(d) Replace any section of the CO. lines that
is bent, broken, crushed, or loose after tightening the
fitting.

(e) If the tube through which the control cable
runs is bent or crushed, replace it.

(f) If fuel leakage is found at the junction of
the check valve and CO. line, tighten the nut on the
CO. line. If it leaks at the junction of the check valve
and flange, tighten the check valve. If it leaks at the
joint between the fuel tank and the flange, tighten the
rivets.

(g) If cable was removed, put graphite on it at
installation.

(4) INSTALLATION.
(See figure 151.)
(a) Install cable in tube and make loop at its
end. Bind loop with eight turns of B and S No. 18
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(-040) gage copper wire and then solder it solid. Total
length of loop, including binding, is not to exceed
one inch.

(b) To install CO, lines, reverse removal pro-
cedure as outlined in paragraph d, (2), (¢).

(c¢) To install bottle, reverse removal procedure
as outlined in paragraph d, (2), (b).

(d) Replace superstructure access panels.

e. ENGINE PRIMER SYSTEM.

(1) DESCRIPTION. (See figure 131.)—The fuel
line for the primer pump is connected at the “T” on the
port selector valve. It runs aft to the Parker P4CA-2A
primer pump at the port side of the engineer’s station.
This fuel line is a non-self-sealing synthetic rubber
hose. A separate primer line goes to each engine from
the pump, feeding a priming spider attached to the
intake pipe for No. 1 cylinder. Eight lines extend to
the cylinders from the spider.

The Parker P4CA-2A pump is a displacement
plunger type primer in which distribution and shut-
off are effected by a single pump handle. A special
vacuum check prevents suction of fuel into the engine
when the primer is accidentally left in the *ON” po-
sition. Plunger displacement is in excess of 0.5 ounces
of gasoline per stroke.

To unlock the plunger, push the handle all the
way down and turn to "ON” position (for port engine,
turn to “L-ON” and starboard engine, to “R-ON").
Plunger may then be pulled back for the stroke. To
shut off, push handle all the way in and turn to “OFF.”
Handle must be pushed all the way in before turning
in either direction. ' y

(2) REMOVAL.
(a) Turn port fuel selector valve and port fuel
shut-off valve to their “OFF” positions.

(b) Remove primer pump as follows:
(See figure 131.)

1. Disconnect lines from primer pump. There
are two metal lines and one rubber hose. A small
amount of residual gasoline will drain from these lines
when they are disconnected. '

2. Loosen the four bolts which fasten the
primer pump bracket to the structure and remove
bracket and pump. Pump is attached to the bracket by
means of three screws.

(c) Remove primer lines as follows:

(Lines are identified by a red band placed at
intervals along the lines.)

1.. Remove panel (25) from the flight engi-
neer’s instrument panel. It may also be necessary to re-
move panel (12) in order to gain access to the hose
connection of the primer fuel line. (See figure 175.)

2. Access to lines in the fuel units compart-
ment of the superstructure is gained by removing the
panels on the side of the forward part of the super-
structure.
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Access to lines in the leading edge is gained
by opening panels on upper surface of leading edge.

Access to lines in the nacelle is gained by
opening the accessory panels and the panels over the
leading edge.

3. Disconnect lines at their terminals, at bulk-
head fittings, or at any other of their connections where
it may be necessary in order to remove the lines. Lines
are clipped to adjacent structure at approximately 15
inch intervals.

Note
Avoid bending or denting metal lines. Do not
damage adjacent installations or equipment.

(d) Disassemble primer pump as follows: (See
figure 152.)

1. Depress packing nut spring lock (14) with
thumb nail, unscrew packing nut (3), and remove pis-
ton assembly.

2. Remove handle (2) and slide off the pack-
ing follower (4), packing (5), and packing retainer (6).

3. Break safety wire, unscrew cap (26), and
remove diaphragm (25), vacuum check spring (24),
piston (23), ball (22), insert (21), spring (20), and
outlet cone (19).

4. Remove insert (18), ball (17), and spring
(16).

(3) MAINTENANCE.
(a) PRIMER PUMP.

1. If pump leaks around piston, tighten pack-
ing cap. If this does not stop leak, replace the packing.

2. Tighten line fittings if leaks develop at
connections. Replace lines if necessary.

3. Clean pump thoroughly with clear gaso-
line.

(5) PRIMER LINES.
(Refer to paragraph b, (3), (c), 1.)

(4) TEST BEFORE INSTALLATION.—Con-
nect pump to a source of fuel supply and operate pump.
Check for full capacity discharge and leaks around the
piston. Pump should deliver approximately 0.5 ounces
per stroke.

(5) INSTALLATION.
(a) To assemble pump, reverse the procedure
for disassembly as outlined in paragraph e, (2), (d).
(See figure 152.)
(b) To install primer lines, reverse the proce-
dure for removal as outlined in paragraph e, (2), (c).
(c) Install primer pump by reversing removal
procedure as outlined in paragraph e, (2), (b).
(6) OPERATIONAL CHECK.—Before connect-

ing line to spider, operate pump and check for fuel
flow to spider and for leaks in the lines.
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PARAGRAPH 16.

16. OIL SYSTEM.

a. GENERAL.
(See figure 154.)

Each engine has a separate and completely inde-
pendent oil system. The oil supply for each engine
is carried in a tank in the nacelle. This tank forms
a part of the nacelle structure and the power plant
assembly mounts to its forward face. Oil returning
from the engine enters an oil temperature regulator
located under the engine mount; and flows from the
regulator through a “cold” oil return line to a hopper
type warming compartment in the tank; or through a
“hot” oil return line to the oil cooler and then through
the oil cooler to the top of the oil tank.

The oil flow through the oil temperature regulator
is automatically controlled by a thermostatic element
in the regulator. Air flows through the oil cooler at all
times, and is not controlled.

The oil dilution system consists of a solehoid
operated oil dilution valve, which transfers gasoline
from the carburetor inlet chamber to the oil supply
line at the top of the drain valve. A switch on the flight
engineer’s instrument panel operates this valve.

A line connected to a box on the bottom of the oil
tank outlet casting furnishes the propeller fast feath-
ering pump with a supply of oil.

b. OIL TANK ASSEMBLY.

(1) GENERAL.—Each oil tank is mounted to the
wing nacelle support structure forward of the front
spar and forms an integral part of the nacelle.

A cylindrical hopper is provided in the oil tank
for accelerating warm-up of the oil, and extends from
the top to the bottom of the tank.

A Liquidometer oil quantity gage transmitter is
mounted on the left-hand side of each tank. The indi-
cating instrument for these transmitters is on the
engineer’s instrument panel.

(2) OIL TANK.

(a) DESCRIPTION. (See figure 153.)—The oil
tank is of 24ST Aluminum Alloy construction in which
the parts are riveted together. It is a structural part
of the nacelle since it supports the full weight of the
power plant assembly. A sump casting, incorporating
an inlet and outlet port, and a fitting for the attach-
ment of the oil line to the propeller fast feathering
pump is installed on the bottom of the tank.

The oil tank is provided with a fitting, near
the top on the forward face, which has two ports. One
port is for the connection of an oil return line, and
the other is for the connection of a vent line to the
engine. A safety-wired drain plug is installed in the
bottom of the oil tank at the rear of the sump.

The total capacity of the oil tank is 76 U. S.
(63.2 Imp.) gallons, but it should not be filled above
65 U. S. (54.1 Imp.) gallons since a foaming space of
11 gallons is required.

(b) REMOVAL.

1. Open lower accessory panel (21) to gain
access to the oil drain valve. (See figure 101.)

2. Remove plug from bottom of valve and
turn handle to “Tank and Engine Drain” position.
Drain oil into a container of at least 70 U. S. (58.3
Imp.) gallons capacity.

3. Remove engine and mount assembly. (Refer
to Par. 8, b, (3), (b).)
4. Remove firewalls from sides of the oil tank.

(Refer to Par. 8, e, (2).)

5. Remove heat exchangers. (Refer to Par
25,0, (2, (b))

6. Remove rear access doors. (Refer to Par
7 e (3 ). 05

7. Disconnect bonding, braid on the sides of
the tank.

8. Remove cover from Liquidometer (34)
and disconnect the three wires from the terminals in-
side the liquidometer. (See figure 153.)

9. Loosen knurled conduit nut on top of
Liquidometer and pull conduit and wires from the
Liquidometer.

10. Remove screws which fasten the oil tank
to the wing nacelle fairing. (See figure 155.) Access to
nuts which engage screws is gained by opening the cir-
cular access doors at the top and bottom of the nacelle
just aft of the oil tank.
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No. PART No. NAME No. PART No. NAME
1 28.0-3003-5 Outlet Casting 21 28-0-2042 Clip
2 28-0-2017-2 Stud 22 28-0-2025 Eye Bolt
AN310-3 Nut AN316-4R Nut
Q7102-10 Washer 23 20-0-2023 Latch
AN380-2-2 Cotter Pin 24 28-0-3002 Locking Clip
3 28-0-2016 Gasket 25 28-0-5049 Spring s
4 NAF1164-1024-6 Screw 26 28-0-2024 Clamp
GIF102-10 Wiitac _ 27 AN5I5.D6-20  Screw
5 28-0-2013 Flange—Outlet Tapping Q808-D4-28 Spacer
6 28-0-5510-2 Baffle Assembly AN9S60-ALS Weshst
. W
-0- iller Neck Tapping Ring
9 28-0-2022 Gasket g~ a',‘::her
10 AN23-17 Clevis Bolt AN320-3 Nut
AN320-3 Nut AN380-2-2 Cotter Pin
AN380-2-2 Cotter Pin Q610-6-28 Spacer
1 2802031 Flange 29 AN23.17 Clevis Bolt
12 NAF1164-1024-10 Screw AN320-3 Nut
13 28-0-2032 Gasket AN380-2-2 Cofter Pin
14 28-0-2019-6 Body—Filler Neck 30 AN4-5A Bolt
15 NAF1164-1024-10 Screw AN365-428 Nut
AN935-10 Lock Washer Q7102-A416 Washer
AN960-10 Washer 31 AN3-5A Bolt
16 28-0-2028 Strainer AN365-1032 Nut
17 28-0-2027 Sounding Rod Q7102-A10 Washer
18 28-0-2026 Gasket 32 28-0-1018 Gasket
19 AN310-4 Nut a3 22Q104 Flange—Tank Drain
AN380-2-2 Cotter Pin 34 EA-1611-A Liquidometer

20 28-0-2020-0 Cover—Filler Neck

(Liquidometer Corp.)

11. Remove the ten bolts (30) and (31) at
each of the four corners of the oil tank.

12. Remove oil tank.
(c) MAINTENANCE.

1. If leaks develop around sump casting or
filler neck, tighten the nuts on the sump and the screws
on the filler neck. Replace gaskets if leaks do not stop.

2. Check washers under rivet heads in the oil
tank. Cracked washers will not require repair unless
part or all of the washer is missing, or if there is evi-
dence of a leak around the rivet.

3. For structural repairs to the oil tank refer
to the Structural Repair Manual (AN 01-5MA.3).

(d) INSTALLATION.
(See figure 153.)

1. Place oil tank in position and insert the
ten bolts (30) and (31) in each of the four corners of
the tank.

2. Install screws which fasten the oil tank to
the wing nacelle fairing. For location of the correct
length screws see figure 155.

3. Insert wires through hole in Liquidometer
and tighten knurled nut on conduit.

4. Attach the three wires to each Liquidometer
as follows: On the port tank, wire 284 to terminal R—,
wire 285 to terminal R+ and wire 894 to terminal C.
On the starboard tank wire 364 to terminal R—, wire
365 to terminal R+, and wire 893 to terminal C.

5. Replace cover on Liquidometer.

6. Attach bonding braid to sides of the tank.

7. Install rear access doors. (Refer to Par. 7,
e (3) (d).) :

8. Install heat exchanger. (Refer to Par. 25,
b, (2), (d).)

9. Install firewalls. (Refer to Par. 8, e, (4).)

10. Install engine and mount assembly. (Re-
fer to Par. 8, b, (5), (a).)

11. Place oil drain valve in “Tank to Engine”
position and safety wire it.

12. Install plug in bottom of drain valve.

(3) OIL WARM.UP HOPi?ER AND FILLER
NECK.

(a) DESCRIPTION. (See figure 153.)—A
flange (5) is riveted to the inside bottom of the oil

tank. Studs (2) are inserted in the flange and project
through the bottom of the oil tank. Sump casting (1)
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No.

hWKN —

w

10
11

12

13

PART No.
24895
25016
114153
32-0-046
28-0-5000-27
ANB878-16-11
AN748-46
28-0-5000-18
AN748-34
28-0-5000-19
*A755-16-2-18
AN520-10-10
AN960-A10
AN365-1032
UD-6012-C
28P3077-3
32-0.055
*A755-10-2-8
AN520-10-12
AN365-1032
Q7102-A10
28-0-3009-3
29.0-1028-3
29-0-1028-4
32.0-001-21
ANS78-16-13
AN748-46
*A755-16-2-8
AN365-1032
AN960-A10
Q816-D6-32
AN316-3R
AN960-10
Q816-D6-8
AN520-10-32
Q908-36-8
28-0-5000-17
ANB878-10-13
AN748-34

NAME

Gasket

Oil Temperature Control
Qil Drain Valve
Fitting—Oil Return
Line—Qil Return

Hose Connectors

Hose Clamps
Hose—Breather Line
Hose Clamps
Breather—Power Section
Clip

Screw
Washer

Nut

Qil Cooler
Scupper—Qil Screen
Lug—Breather Support
Clip

Screw

Nut

Washer

Fitting—Return Line
Line—Qil Pressure—Port
Line—Qil Pressure—Stb'd
Breather—Power Section
Hose Connectors

Hose Clamps

Clip

Nut—Self-Locking
Washer—Nut
Spacer—Long
Nut—Plain
Washer—Plain Nut
Spacer—Short

Screw

Clamp—Intake Manifold
Breather line—Accessory
Hose Connections

Hose Clamps
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No.
14

15

16
17

18
b
20

21

22
23

24

PART No.
28-0-5000-30
ANB40-12D
ANB78-12-13
AN748-38
ANB44-12
ANB878-6-52
AN748-26
AN914-1D
AN9?15-1D
28G5186-6
AN914-1
AN4077-1
AN914-1D
702-GG-4D
Q901-32
AN3-24A
AN372-1032
ANP60-AT0L
28-0-5514
28-0-5042-6
28-0-5042-7
AN3-13A
AN3-20A
Q7102-AL10
AN372-1032
U-1070-M
28-0-5041-8
AN815-4D
28-0-5041-10
28-0-5000-32
ANB842-16D
ANB78-16-11
AN748-46
29-0-3073
28-0-5000-28
ANB878-24-13
AN748-66
28-0-5025
28-0-5000-10
ANB78-16-13
AN748-46

Section 1V

NAME
Vent Line—Engine To Tank
Vent Fitting—Oil Tank
Hose Connectors
Hose Clamps
Vent Fitting—Engine
Hose
Hose Clamps
Fitting—Solenoid—Port
Fitting—Solenoid—Stbd
Hose Fitting
Fitting—Carburetor
Restrictor Fitting
Fitting—Restrictor
Valve—Dilution Line
Clamp
Bolt
Nut
Washer
Mounting Bracket—Solencid
Valve Support—Quter
Valve Support—Inner
Bolt
Bolt
Washer

Nut
Dilution Solenoid
Line—Qil Dilution
Union—Dilution Lines
Line—Qil Dilution—Lower
Line—Cooler Tank
Return Fitting—Tank
Hose Connectors
Hose Clamps
Fitting—Qil In
Line—Qil to Engine
Hose Connectors
Hose Clamps
Fitting—"Hot" Qil Line
Line—"Hot” Qil

Hose Connectors
Hose Clamps

ltems 7 and 18 are United Aircraft Products Co. part numbers.
Item 16 is a Parker Appliance Co. part number.

ltem 3 is an Aero Supply Mfg. Co., Inc. part number. ‘
*Items 6, 9 and 12 are Adel Precision Products Co. part numbers.

Items 1 and 2 are Pratt and Whitney Aircraft part numbers.
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QUANTITY  [6] 6]
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e Il 10« 1
CODE LETTE _PART NUMBER
A Q5103-4
B Q51037
& Q503-9
D Q510311
E Q5103-12
0] L]
B © (®)
| 1T b

Figure 155—-0il Tank Attaching Screw Diagram

attaches to the bottom of the tank by means of these
studs. Baffle assembly (6) and well assembly (7) slip
inside the flange (5) and are attached to it by means of
screws (4). Filler neck body (14) attaches to the top of
the tank and its lower end rests inside the bell shaped
end on the well assembly (7). Strainer assembly (16)
and sounding rod (17) rest on a ledge around the in-
side of the filler neck body and are held in place by the
cover assembly. Riveted to the filler neck body is a
baffle which serves to direct the flow of returning “hot”
oil towards the bottom of the tank.

(b6) REMOVAL.
(See figure 153.)

1. Remove automatic temperature control unit
(2) by removing the three bolts from each flange. (See
figure 154.)

2. Remove oil supply line to the propeller
fast feathering pump. This line originates at the bot-
tom of the sump casting (1).

3. Remove sump casting (1) by loosening
nuts on studs (2).

4. Remove filler neck cover assembly by re-
moving clevis bolt (10).

292 RESL

5. To disassemble filler neck, remove nut
(19) from eye bolt (22) and detach cover (20).

6. Remove nut from stud (28) and detach
clamp (26).

7. Remove stud (28).

8. Lift sounding rod (17) and strainer (16)
from the filler neck.

9. Remove flange (11) by detaching screws
(12).

10. Remove the four screws (4) from the
inside of the hopper. These four screws fasten the
baffle (6) and the well assembly (7) to the flange
(5). Baffle assembly will drop out of the bottom of
the tank when the screws (4) are removed.

11. Allow the well assembly (7) to slip out
of the bostom of the tank several inches so that filler
neck body can be removed.

12. Remove screws (15) and lift filler neck
body (14) from the tank.

13. Withdiaw well assembly (7) through the
top of the tank.
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(c) MAINTENANCE.
(See figure 153.)

1. If tank leaks around filler neck cover, ad-
just cover by means of the two nuts on the eye bolt
(22). If this does not stop leak, replace cover gasket
(18). :

2. If tank leaks around sump casting (1),
tighten nuts. If leaks continue, remove sump and
replace gasket (3).

3. Clean strainer screen with clear gasoline
at each 240 hour inspection.

(d) INSTALLATION.
(See figure 153.)
1. Insert well assembly (7) through the top
of the oil tank and allow it to protrude through the
bottom of the tank several inches.

2. Place gasket (9) in position on the tank
and insert filler neck body (14) into top of tank.

3. Insert a couple of screws (15) loosely into
filler neck body and then place gasket (13) and flange
(11) in position on the forward face of the tank.

4. Attach flange (11) by means of the screws
(12). Tighten screws to give equal bearing at all points
along flange.

5. Insert remaining screws (15) and tighten
them uniformly.

6. Push well assembly (7) up making certain
that it engages filler neck body properly.
7. Insert baffle assembly (6) through the

bottom of the tank and secure it and the well assembly
by means of the screws (4).

Note
Baffle must point fore-and-aft and the large
holes in the assembly should be on starboard
side of the tank.

8. Install gasket (3) and sump casting (1),
making certain that the spring clips on the sump cast-
ing engage the baffle on the baffle assembly (6).

9. Tighten sump casting nuts to give an equal
pressure around flange and secure them with cotter
pins.

10. Place nut and clip (21) on eyebolt (22)
and then insert eyebolt through cover (20) and install
nut (19) on the eyebolt.

11. Assemble spring (25) and clip (24) to
latch (23).

12, Install stud (28) in filler neck body and
attach clamp (26) to it.

13. Insert strainer (16) and sounding rod
(17) in hopper.

14. Actach latch (23) to eyebolt and install
assembly on the tank by means of clevis bolt (10).

15. Adjust the two nuts on the eyebolt until
cover seats properly.

Section IV
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16. Install oil supply line to propeller fast
feathering pump. This line attaches to the fitting on
the bottom of the sump casting and to the pump which
is located on the forward face of the oil tank.

17. Install automatic temperature control unit
(2) to the sump casting by means of six bolts and nuts.
(See figure 154.)

18. Attach lines to oil tank and to tempera-
ture control unit as shown in figure 154.

(4) OIL QUANTITY TRANSMITTER.

(a) DESCRIPTION. — A Liquidometer oil
quantity transmitter, type EA-1611.A, is mounted on
the port side of each tank. The indicating instrument
for these transmitters is on the engineer’s instrument
panel. The transmitter contains a resistance strip and
a movable contact arm. The position of the contact
arm is varied by the motion of the float in the tank.
This position is transmitted electrically to the indicator
which is graduated in gallons. OJnly one indicator is
provided, but this may be used ‘or 1 quantity reading
for either tank. The tank may be selected by means
of toggle switches adjacent to the indicating instru-
ment.

For a description of the electrical circuit of
the Liquidometer see Par. 22, y, (1), (a).

(b) REMOVAL.
(See figure 153.)

1. Remove cover from Liquidometer (34)
and disconmect the three wires from the terminals
inside the Liquidometer.

2. Loosen the knurled conduit nut on top
of the Liquidometer and pull conduit and wires from
the Liquidometer.

3. Remove the five screws which fasten the
Liquidometer to the tank. Screws are located inside
the Liquidometer.

4. Remove Liquidometer by pulling it straight
out from the side of the tank being careful not to
damage float assembly.

(¢) MAINTENANCE.

1. If float leaks, solder hole closed. The
float should be thoroughly dried before soldering and
care should be taken that additional leaks are not
caused by the soldering operation.

Note
Prior to soldering, to remove any oil which
might be inside the float, the float should be
immersed in boiling water for approximately
five minutes after all traces of bubbles have
ceased to emerge from the crack.

2. Relieve binding at the float arm bearing
by the following method:
a. Remove float arm by taking out the bent
pin and withdrawing the bearing pin.
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No. PART No. NAME

1 UD-6012-C Qil Cooler

2 AC501-416-24 Screw
Q7008-AL17-.064 Washer
AN365-428 Nut

3 28P5003-3 Cowl Well

4 ANB842-17D “Qil In"” Elbow Fitting

5 UB-3250-130 Relief Valve

6 ANS526-1032-8 Screw
Q508-A6 Bonding Braid
Q7102-A10 Washer
AN365-1032 Nut

Section IV
Paragraph 16,b-16,¢

No. PART No. NAME
7 28P5068 Clip
AN3-20A Bolt
AN960-010 Washer
AN365-1032 Nut
8 28-0-5014 Triangular Bracket
AN3-4A " Bolt
Q7102-A10 Washer
AN365-1032 Nut
9 28-0-5028 “Oil Out” Nipple Fitting

10 28-0-5011
11 28-0-5013

Support Assembly
Strap Assembly

Items 1 and 5 are United Aircraft Products Co. part numbers.

b. Clean bearing and bearing pin and pol-
ish them with crocus cloth.

3. For electrical maintenance and adjustment
of the Liquidometer, refer to Par. 22, y, (1), (b).

(d) INSTALLATION.
(See figure 153.)
1. To install Liquidometer, reverse removal
procedure as outlined in paragraph b, (4), (b).
2. Connect wires to the terminal of the
Liquidometer as outlined in paragraph &, (2), (d), 4.

c. OIL COOLER.
(1) DESCRIPTION.—The oil cooler is a cylin-

drical unit approximately twelve inches in diameter
and nine inches in length.

The cooler is suspended from the bottom of the
nacelle by two metal straps and protrudes approxi-
mately ten inches below the normal nacelle lines.

The oil cooler consists of a core or cooling
element enclosed in a shell and surrounded by a
warming jacket or muff. A cast flange provides the
cooler inlet connection and the mounting face for the
valve. Two flow paths are provided; one, the warming
path, is connected through the warming jacket, past
the relief valve, and out; the other, is around the
jacket to the core inlet, through the core for cooling
and out.

The core is composed of copper tubes. The
tubes are of circular cross-section except at the ends,
which are expanded into hexagonal shape for a length
of 15 inch. The tubes are bonded together with solder.
Baffle plates of brass are incorporated in the core.
Openings through the baffles are at alternate ends.
The oil, therefore, must traverse the length of the core
several times in its cooling path. Oil flow is parallel
to the tubes. The inlet to the core is from the warm-
ing jacket opposite the flange. The core outlet is
through the flange. A sheet brass shell encloses the
core.

The warming jacket surrounding the core is
formed by the shell and an outer jacket of sheet brass.

It serves as a by-pass when the oil requires no cooling.
A drain plug is provided.
(2) REMOVAL.

(a) Open the accessory cowl panels (6), (17)
and (21) aft of the engine cowl flaps. (See figure 101.)

(b) Remove the oil cooler air scoop as follows:
(See figure 130.)

1. Disconnect the flexible generator blast
tube (40), from the air cooler air scoop.

2. Remove the scoop by detaching screws that
fasten it to the horizontal angles on both sides of the
oil cooler and the three upper attaching bolts inside
the forward opening of the scoop.

(c¢) Drain oil from oil cooler through the drain
plug in the bottom of the oil cooler. Use a container
of approximately five gallons capacity.

(d) Detach triangular shaped bracket (8) from
aft cooler support (10). (See figure 156.)

(e) Disconnect the “oil in” line from fitting (4)
at the forward end of cooler.

(f) Disconnect the “oil out” line from fitting (9)
at the aft end of the pressure valve on top of the cooler.

(g) Mark with pencil the position on the engine
mount of the aft sling of the oil cooler. This pencil

mark is to be used to locate the aft sling when in-
stalling the oil cooler assembly.

(h) Remove the two screws and nuts (7) art-
taching the aft end of the cooler to the engine mounts.

(i) Remove the screws and nuts (2) attaching
both ends of the forward supporting sling (11) to the
exhaust collector shroud.

(i) Lower oil cooler carefully to avoid damag-
ing any surrounding equipment.

(3) MAINTENANCE.

(a) Clean cooler by thoroughly flushing with
hot running water or steam.

(b) If the cooler is to be installed immediately
after washing, it must be first thoroughly dried, either
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by immersing with all ports open, in hot, light engine
oil of approximately 121°C (250°F) until all bubbling
ceases when cooler is agitated or by baking in a hot
oven at a temperature from 121° to 135°C (250°
to 275°F) for approximately an hour.

(c) Plugged air passages and collapsed core
tubes cause oil overheating. Remove all obstructions
and replace defective tubes according to instructions
in General Manual for Structural Repair (AN 01-
1A-1).

(d) Overtightening of mounting clamps may
cause leaks in core face between core and shell. Repair
according to instructions in General Manual for Struc-
tural Repair (AN 01-1A-1).

(e) Replace oil cooler if internal engine failure
has been encountered, as this type of failure introduces
metal particles into oil system.

(4) INSTALLATION.
(See figure 156.)

(a) Attach the support assembly (10) to oil
cooler by means of the aft sling. Tighten nut suffi-
ciently to prevent vibration, but be careful not to
crush shell.

(b) Install fittings (4) and (9) in the oil cooler
port and valve port.

(c) Raise oil cooler assembly into position and
insert bolt on the starboard side through the forward
sling and the exhaust collector shroud.

(d) Secure port side of the forward sling by
means of the screw and nut (2). Tighten nut suffi-
ciently to prevent vibration, but be careful not to crush
shell.

(e) Secure starboard side of forward sling by
means of a self-locking nut.

(f) Attach bracket (10) to the engine mount
by means of the two clamps (7). Make certain that
the bracket lines up with the pencil marks which were
placed on the engine mount tube before removal of
the oil cooler.

(g) Attach “oil out” hose to fitting (9) and
*oil in” hose to fitting (4). Secure hoses to the fittings
with hose clamps.

(h) Attach triangular bracket (8) to oil cooler
support (10) with bolts and nuts.

(i) Install oil cooler air scoop by reversing
removal procedure as outlined in paragraph ¢, (2),
(b).

(j) Close and secure accessory cowl panels aft
of the cowl flaps.

(k) Check hose connections for leaks after in-
stallation.

d. PRESSUE RELIEF VALVE.
(1) DESCRIPTION.—The valve is a spring

loaded relief valve in series with the oil cooler warm-
ing jacket. The valve is operated in response to oil-
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pressure drop across the cooler core. The oil from the
engine enters the oil cooler at the pipe thread con-
nection on the mounting flange and the oil from the
cooler to the tank leaves through the pipe thread con-
nection in the relief valve housing. The ol flows
around the jacket to the relief valve port. If the pres-
sure value of the relief valve is less than the pressure
drop through the core, the relief valve opens allowing
the oil to bypass the core; otherwise, the oil must flow
through the oil cooler core.

(2) REMOVAL AND DISASSEMBLY.
(See figure 157.)

(a) Remove oil cooler as outlined in paragraph
¢, £2).

(b) Break the lock wire and remove the eleven
screws (4) and (6) attaching the valve to the top of the
oil cooler (12).

(c) Remove valve and the two gaskets (8) and
(9)-

(d) Unscrew cap plug (1) from top of valve.

(e) Remove gasket (2), tension spring (3),
and valve plunger (5) from opening in valve.

(3) MAINTENANCE.

(a) Clean all parts thoroughly with white gaso-
line.

(b) With the relief valve port uppermost, fill
the port with oil, (Specification AN-VV.0-446, grade
1120) at room temperature. The valve should retain
the oil.

(c) With the relief valve port uppermost, fill
the port with gasoline. The valve should retain the
gasoline.

(d) Check alignment of valve to seat; check
valve wear, and seat wear. Replace valve if parts are
worn.

(4) ASSEMBLY AND INSTALLATION.—To
assemble and install, reverse the procedure as outlined
in paragraph d, (2). Attach bonding wire under head
of aft attaching bolt (4).

e. AUTOMATIC TEMPERATURE CONTROL
UNIT.

(1) DESCRIPTION. (See figure 154.)—A Pratt
and Whitney, Type B-1, automatic oil temperature
control unit is mounted across the inlet and outlet
ports of the oil tank sump. This thermostatic device
automatically regulates the temperature of the oil
entering the engine to a predetermined setting. The
thermostatic valve is set to open at 66°C (150°F) and
is fully open at 77° C (170°F).

When the oil is cold (below 66°C (150°F)) the
thermostatic valve directs the outlet oil from the engine
to the bottom of the hopper through the sump. Conse-
quently, the warm oil coming from the engine will
be drawn into the suction line feeding the oil pressure
pump. This process continues until the oil entering

TE
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No. PART No. NAME
1 UA-3255 Cap
2 UA-3258 Gasket
3 UA-400492 Spring
4 UA-3158 Screw
5 UA-3253 Valve
6 UA-3159 Screw

No. PART No. NAME

7 UA-3256-2 Body Assembly
8 UA-3156 Gaskets .
9 UA-3157 Gasket

10 AN®00-16 Gasket

11 AC909-16 Plug

12 UD-6012-C Qil Cooler Assembly

Complete Relief Valve Assembly number is UB-3250-130.
All numbers listed above are United Aircraft Products Co. part numbers.

Figure 157—0il Cooler and Relief Valve !

the engine reaches the desired temperature, at which
time the automatic valve directs sufficient oil through
the oil cooler, and thence to the top of the oil tank to
maintain the desired temperature.

The automatic control unit contains a check
valve at the point where the engine return oil line
connects to the unit. This check valve prevents oil
flowing from the tank into the scavenger system of the
engine when the engine is not in operation.

The control unit may be set and locked in po-
sition so that all return oil from the engine is directed
to the cooler. To accomplish this, loosen the lock nut
on the end of the thermostatic control shaft and turn

shaft clockwise until it bottoms on the stop provided
for this position. Tighten the lock nut and safety |
with brass wire. This provision is only used, however,
on special flights to test cooler capacity. On satisfac.
tory completion of the oil test, the unit should be re-
adjusted to operate automatically.

(2) REMOVAL AND DISASSEMBLY.
(See figure 154.)
(a) Open accessory cowl panels by loosening
the Dzus fasteners.
(b) Drain oil tank by means of the drain valve

(3). Container into which oil is drained must have
capacity of approximately 70 U. S. (58.3 Imp.) gallons.
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No. PART No. NAME No. PART No. NAME
1 A-11651 Nut 8 A-33415 Nut
2 A-11650 Gasket A-172 Washer
3 Thermostatic Unit ]g. :g‘a‘i?g S‘-":ke'
! - v
4 A-11437 Valve Guide A179 Wk
5 Adag Valve 1 A-24811 Cover
é C-24808 Body (Two Chambers) 12 B-25016 Control Unit
7 B-24989 Check Valve Housing 13 C-24807 Body (One Chamber)

All numbers listed above are Pratt & Whitney Aircraft part numbers.

(¢) Disconnect the “to engine” line (23) from
nipple at top of drain valve, the “from engine” line
(4) from the forward end of the automatic tempera-
ture control unit, and the oil line (24) to oil cooler
from top of temperature control unit (2).

(d) Disconnect oil dilution fuel line (20) from
the drain valve.

(e) Remove the six bolts which attach the tem-
perature control unit to the mounting flanges of the
sump.

(f) Remove the temperature control unit and
the drain valve,

(g) Disassemble automatic temperature control
unit as follows:

(See figure 158.)

1. Remove drain valve by detaching the three
nuts which fasten it to the control unit.

2. Remove the four nuts (10) holding the
thermostatic unit housing (13) and the valve housing
(6) together; separate the two housings.

3. Disassemble nut (1) from the end of the
thermostatic unit (3) and unscrew unit from body.

4. Remove the three nuts (8) holding the
check valve housing (7) from the body (6) which
houses the valve and separate.

(3) MAINTENANCE.
(a) Clean all parts with white gasoline.
: (b) If the thermostat does not operate within
its predetermined limits of 66°C (150°F) to 77°C
(170°F), replace the thermostat.

(c) If the valve seats and valves are worn or
damaged, replace the necessary part or parts.

(4) TEST BEFORE INSTALLATION.

(a) Circulate oil through the unit at the tem-
perature of the lower setting, 66°C (150°F). With
continued operation at this temperature the valve
should be just starting to open, although no oil should
be allowed to pass through the outlet to which the oil
cooler normally connects.

(b) Next, circulate oil at the temperature of the
higher setting, 77°C (170°F). The valve should move

to and remain in the “open” position which will direct
all of the oil through the outlet to the cooler.

(c) The check valve and seat may be tested
for leakage at the time of overhaul as follows: Sub-
ject the valve to 180 viscosity oil under pressure of
3 Ib/sq in. If the valve leaks in excess of one ounce in
24 hours, the faces of both the valve and the valve seat
in the casting should be machined to obtain a per-
fect seat.

(d) The tension of the spring against the valve
may also be checked by connecting a head of 180 vis-
cosity oil to “oil from pump” flange of the unit so that
with gravity assisting the valve to open, the valve
should not open with a five inch oil head nor should
remain closed under a 30 inch oil head.

(5) ASSEMBLY AND INSTALLATION.
(See figure 158.)
(a) Assemble gasket on each side of the valve
guide and gasket on the threaded end of the thermo-
static unit.

Note
Use new gaskets on assembly and installation
of unit where possible.

(b) Assemble thermostatic unit (3) in body
(13) and fasten with nut (1).

(c) Assemble body (13) and body (6) and
fasten them together with washers and nuts (10).

(d) Place check valve housing on the three
studs projecting from the valve housing (6).

(e) Place fitting (4) on the check valve hous-
ing and secure it with three nuts and washers. (See
figure 154.)

(f) Attach the “to cooler” fitting (24) to the
thermostatic unit housing by means of three nuts and
washers.

\ (g) Attach drain valve to the unit.

(h) Install unit on the oil tank by means of
six bolts and nuts.

(i) Connect “from engine” line to fitting (4),
“to oil cooler” line to fitting (24) and “to engine” line
to drain valve (3).
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FLOW DIAGRAM

TANK & TANK TO DRAIN
ENG. DRAIN ENGINE ENGINE

No. PART No. NAME No. PART No. NAME
1 1141104 Body 9 74113 Spring
2 34139 Stem Assembly 10 63857 Handle
3 34190 Cover Assembly 11 AC895-71 Plug—Drain
ST Pin | 12 AN50510-12  Screw
5 341116 Plate
é 74114 spring 13 AN936-C10 Wcsher
7 34138 Ring—Spring Retaining 14 43770 Gasket
8 34A3590-10 Rubber Ring 15 114153 Valve Assembly

All items except 4, 11, 12 and 13 listed above are Aero Supply Mfg. Co. part numbers.

Figure 159—0il Drain Valve
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(j) Connect oil dilution fuel line to the draia
valve.

(k) Place drain valve in "Tank to Engine”
position and safety-wire it. Safety-wire plug in drain
opening.

(1) Close accessory cowl panels.

(6) OPERATIONAL CHECK.—Ground opera-
tion and a flight check will be necessary to verify the
correct functioning of the temperature control unit.

f- OIL DRAIN VALVE.

(1) DESCRIPTION.—An Aero Supply Mfg. Co.,
Inc. drain valve is installed on the left-hand port of
the automatic temperature control unit in the line to
the engine. This valve has positions of “DRAIN EN-
GINE,” “TANK TO ENGINE ON,” and “TANK
AND ENGINE DRAIN.” The valve is provided with
a one-inch National Pipe Thread drain port at the
bottom for the attachment of hose or tubing when
draining the oil system. The valve is also provided
with a Y4-inch National Pipe Thread port for the at-
tachment of a fuel line to introduce fuel into the oil
system for oil dilution.

(2) REMOVAL AND DISASSEMBLY.
(See figure 154.)

(a) Open accessory cowl panels for access to
the drain valve.

(b) Place valve in “TANK AND ENGINE
DRAIN” position in order to drain oil from the en-
gine and the tank. Container into which oil is drained
should have a capacity of approximately 70 U. S.
(58.3 Imp.) gallons.

(¢) Disconnect “oil to engine” line (23) and oil
dilution line (20) from the valve.

(d) Remove valve by detaching the three nuts
which fasten it to the temperature control unit.

(e) Disassemble valve as follows:

(See figure 159.)
1. Drive out taper pin (4) and remove han-
dle (10).
2. Detach cover (3) by removing the six
screws (12).
3. The remaining parts of the valve may now
be removed.

(3) MAINTENANCE.
(a) Clean parts thoroughly with clear gasoline.
(b) If the sides of the cone or housing are
rough or scratched slightly they may be lapped smooth,
using a fine grit lapping compound. If the scratches are

too deep to remove by lapping replace the valve or
the effected parts.

Note

After lapping, clean parts thoroughly so that
all lapping compound is removed from the
valve.

' Section IV
Paragraph 16,e-16,g

(4) ASSEMBLY AND INSTALLATION.

(a) Assemble valve as follows:
(See figure 159.)

1. Insert cone (2) into body (1) so that all
ports of the valve are open.

2. Place spring (9), spring retaining ring (7),
rubber ring (8), spring (6) and indexing plate (5) on
cone stem in that order. Holes in indexing plate (5)
must line up with pins in cone.

3. Place gasket (14) on body (1) and install
cover (3) so that the dial is in the position indicated
in figure 159.

4. Tighten cover screws (12) uniformly.

5. With cone set so that all ports are open,
install handle (10) so that it points to “TANK AND
ENGINE DRAIN.” Secure handle by means of the
taper pin (4).

(b) Install valve in the airplane by reversing
the removal procedure as outlined in paragraph f, (2),

(a) through f, (2), (d).
g. OIL DILUTION SYSTEM.

(1) DESCRIPTION.—(See figure 154.)—An oil
dilution system is provided for each engine to assist in
cold weather starting. This system permits fuel from
the carburetor to be admitted into the oil system at
the oil drain valve. A solenoid operated valve controls
the flow of fuel into the oil system. This solenoid is
mounted on the oil tank and shut-off cocks are pro-
vided in the fuel line at the solenocid and at the oil
drain valve. The solenoids are controlled by toggle
switches on the engineer’s instrument panel.

(2) REMOVAL AND DISASSEMBLY
(See figure 154.)

(a) Open accessory cowl panels for access to the
oil dilution system.

(b) Disconnect line (15) from the solenoid
valve by loosening the hose clamp and slipping hose
from the fitting.

(c) Disconnect line (19) at valve (16) and line
(20) at valve (3).

(d) To remove linés (19) and (20) separate
them at connection and detach the clips which fasten
them to the oil tank. When removing lines exercise care
so that the lines will not be damaged.

(e) Remove the three bolts which fasten the
micarta valve support to the oil tank.

(f) Break safety wire and remove wing nut and
washer from the top of the solenoid (18).

(g) Lift cap from the solenoid and disconnect
wire from terminal under cap.

(h) Loosen knurled conduit nut and pull con-
duit and wire from the solenoid cap.

(i) Remove solenoid by detaching clamps (17)
from the bracket on the oil tank.
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(j) Screw valves (16) from fittings on the oil
drain valve and the solenoid.

Note
Fittings cannot be removed from the oil drain
valve unless the valve is detached from the oil
temperature control unit.

(k) Disassemble valve (16) as outlined in Par.
15, b, (11), (b), 8.

(3) MAINTENANCE.
(a) OIL DILUTION SOLENOID.

1. If valve leaks, operate switch on engineer’s
instrument panel several times. If this does not stop
the leak, replace the solenoid.

2. Tighten mounting bolts and check fittings
for leaks, tightening them or replacing them if neces-
sary.

(5) OIL DILUTION SHUT.OFF VALVES.
(Refer to Par. 15, b, (11), (¢).)

(4) TEST BEFORE INSTALLATION. — Con-
nect the terminal of the oil dilution valve to a 24-volt
circuit and operate the valve. Check to see that valve
opens and closes.

(5) ASSEMBLY AND INSTALLATION.
(See figure 154.)

(a) To assemble oil dilution shut-off valves, re-
fer to Par. 15, b, (11), (d), 1.
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(b) Connect valves (16) to the fittings on the
oil drain valve and the solenoid.

(c) Attach solenoid (18) to the oil tank by
means of the two clamps (17).

(d) Thread wire through hole in cap of the
solenoid and attach the wire to the terminal in the
top of the solenoid.

(e) Attach conduit to the cap by means of the
knurled conduit nut and replace cap on the solenoid.
Secure cap by means of the washer and wing nut,
Safety-wire wing nut.

(f) Install the split micarta block which supports
valve (16) by means of the three bolts.

(g) Attach line (19) to valve (16) and line (20)
to valve (3).

(h) Connect lines at fitting (20) and clip lines
to oil tank structure.

(i) Attach hose (15) to the solenoid by slipping
hose over fitting and tightening hose clamp.

(i) Close accessory cowl panels.

(6) OPERATIONAL CHECK.
(a) Operate engines.

(b) Operate the oil dilution switches momen-
tarily. The fuel pressure gage should show a drop
while the oil dilution switch is on; that is, if the oil
dilution valve and line are functioning properly.
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PARAGRAPH 17.

MMDD[DIDIN \\
17. AUXILIARY POWER UNIT.

a. GENERAL.—Inasmuch as the auxiliary power
unit installations for the PBY-5 and PBY-5A airplanes
are different, they will be treated separately in the
following paragraphs. Their purpose, however, is the
same in that they supply an additional source of elec-
tric power for the operation of the various electric
units in the airplane.

(1) The auxiliary power unit installation for
the PBY.5A airplanes is an Eclipse Aviation No.
699-1-A, Navy Type NEP-2 and is mounted on the

port side of the airplane aft of bulkhead 4. It in-
cludes the following equipment:

Navy Type NEG-2 power unit (Eclipse
542-2.A).

Navy Type NED-1 bilge pump (Eclipse
543.1.A). :

Navy Type NEB-1D generator (Eclipse
638-1-A).

Navy Type NF-1D voltage regulator.

Eclipse namber C-57461 auxiliary float cham-
ber.

Oil tank.

Fuel for the A.P.U. is obtained from the
main aircraft supply tanks.

(2) The auxiliary power unit installation for
the PBY-5 airplanes is mounted on the starboard side
of the airplane forward of bulkhead 5 and comprises
the following equipment:

Navy Type 1-A, Lawrance Model 30D power
unit.

Navy Type NEA-3 generator.

Eclipse Type 1002, Model 1 D. C. voltage
regulator.

Eclipse Type 1001, Model 2 A. C. voltage
regulator.

Qil tank.
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Lux fire extinguishing equipment.
Fuel for the A.P.U. is obtained from the
main aircraft supply tanks.

b. ENGINE.
(1) PBY-5A AIRPLANES.

(a) DESCRIPTION.—The Eclipse Aviation,

Navy Type NEP-2 Auxiliary Power Unit is a 4-horse-
power, single.cylinder air cooled engine. It drives an
electric generator (attached to the aft of the engine)
at engine crankshaft speed to produce a continuous
power output of 0.84 KW alternating current and 1.71
KW direct current. Engine cooling is effected by a
fan mounted on the engine drive shaft at the aft end
of the engine. A housing around the fan and cylinder
directs the cooling air around the cylinder fins and
exhausts it against a baffle plate at the front. The
starter pulley is a grooved pulley on the drive shaft
immediately aft of the fan. A slot on the aft side
of the pulley holds the clip end of the starter rope. A
small guide pulley is also installed on the inboard side
of the engine to prevent chafing of the rope against the
housing during starting operations. An asbestos cov-
ered flexible exhaust pipe attached to the cylinder head
conducts the exhaust gases to the outside through a
hole in the port side of the hull, slightly aft of bulk-
head 4. The engine is continuously governed by an
automatic and remote control system which eliminates
the necessity for constant attention from the crew or
flight engineer. The auxiliary power unit is shock-
mounted to its support stand.

Lubricating oil for the upper cylinder is sup-
plied to the carburetor air horn from the cylindrical
oil tank (mounted above and aft of the unit) by means
of an integral oil pump which meters the proper amount
of oil required. Lubrication of the gear case is by the
splash method; oil being maintained at a specified level
within the gear case.

(b) OPERATION.—Before starting the engine,
check the *AUXILIARY?” switch on the main distribu-
tion panel and determine that it is in the "OFF” posi-
tion. Keep this switch “OFF” whenever the engine is
not running, and when starting. This procedure will in-
sure against possible discharge of the main battery or
a burn out of the generator. Turn the valve on the
flight engineer’s panel marked “AUXILIARY POWER
UNIT,” to "MAIN TANK.” This allows gasoline from
the main tank to flow to the auxiliary float chamber.

1. STARTING THE ENGINE.—To start
engine when cold, proceed as follows:

a. Set carburetor choke lever to the posi-
tion marked “"CHOKE.”

b. Place starting rope under the guide
pulley and insert the clip end into the slot provided on

303

L



Section IV RESTRICTED
AN 01-5MA-2

No. PART No. NAME No. PART No. NAME

1 NEB-1D Generator 8 81808 Spark Plug

2 D-51802 Carburetor 9 28F4094 Cooling Air Deflector

3 Qil Tank 10 NEP-2 Auxiliary Power Unit

4 ANB878-6-160 Hose—Fuel Line 1 80761 Scintilla Magneto

5 NF-2D Voltage Regulator 12 Prop. Anti-lcing Fluid Pump
6 D. C. Cable 13 28F2111-10 Fuel Line

7 A. C. Cable 14 28F4136 Starter Rope Guide Pulley

ltems 2, 9 and 11 are Eclipse Aviation part numbers.

Figure 160—Auxiliary Power Unit (PBY-5A)
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the starting pulley and turn pulley until the starting
rope is completely wound around the pulley. Firmly
grasp the handle of the starting rope and with rope
bearing against the guide pulley, pull the rope through
with a firm snap to start.

c. After the engine starts, turn the choke
lever to the position marked “RUN”. Should the en-
gine fail to start, move the choke lever to the position
marked “RUN?”, then crank the engine with the start-
ing rope until the engine starts. If the engine fails to
start with the choke it *RUN” position, the engine may
be flooded.

d. To drain off excess gasoline, open the
petcock at the bottom of the compression chamber and
with the choke in “RUN?” position, turn the engine over
several times with starting rope to expel all excess gaso-
line. Close compression chamber petcock, place choke in
“RUN” position, and apply starting rope.

e. If engine fails to start after several at-
tempts, check engine as outlined under paragraph
b, (1)y(d), 35, b:

f. To start a warm engine, turn choke to
“RUN” position and apply starting rope.

g. Although the above starting instructions
will under normal conditions provide quick starting, an
experienced operator may find that for a given engine
slight variations in choke settings may be necessary in
order to facilitate starting.

CAUTION
Do not alter the carburetor idling or main jet
needle valve setting between major overhaul
periods as they are properly adjusted prior to
shipment of engines from the factory.

h. Under some cold conditions, when the
engine cannot be started by the above procedure, the
main battery or engine generator output, if available,
may be used to assist the manual starter. Throw both
the battery or generator bus selector switch and the
auxiliary power unit bus selector switch to bus “A” or
“B”. Wind the starting rope on the starting pulley as
described above. Open the main distribution panel and
locate the auxiliary power unit relay which is the second
from the right, facing the panel. Station a man to oper-
ate the relay and one to pull the starter rope. While
one man pulls the rope, the other must manually hold
in the relay contacts. If the engine does not start, re-
lease the contacts and repeat the procedure. After start-
ing in the above manner, disconnect the auxiliary gen-
erator circuit from the power busses until its voltage
has reached 28.5 volts.

CAUTION

Never hold the relay contacts in unless the
engine is rotating. So doing rapidly discharges
the battery, and will probably burn out the
generator windings. The above procedure is
not recommended except in cases of necessity,
because it creates a severe drain on the main
battery, if it is used.
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2. LOADING THE ENGINE.—After the
engine has started, turn the voltmeter selector switch
on the main distribution panel to "AUX GEN” and
read the voltage on the voltmeter. Do not connect the
generator to the power circuit until it shows a reading
of 28.5 volts, which it should reach as soon as the
engine starts running smoothly.

3. STOPPING THE ENGINE.—The follow-
ing is the recommended procedure for stopping the
engine:

a. Remove all load from the generator.
b. Allow the engine to idle for 2 minute.

c. Shut off the fuel by closing the valve in
the fuel supply line and allow the engine to idle to a
stop. Valve handle is on the engineer’s instrument
panel.

d. A grounding button is provided on the
rear cover of the magneto for emergency or sudden
stopping of the engine. It is recommended, however,
that under normal operating conditions, the engine be
stopped by the method outlined in paragraphs 3 a
through 3 ¢ above.

4. RUN-OUT ON UNLEADED FUEL.—
Whenever the auxiliary power unit is to remain idle for
one week or more, or when it is to be removed from the
airplane, it should be run-out for a period of 30 min-
utes with no load on clear, unleaded fuel to lessen the
possibility of internal corrosion. Refer to Specification
AN-F-E-568 for instructions on preparing the engine
for storage.

(¢) REMOVAL.—To remove the auxiliary
power unit, the following procedure is outlined: (See
figure 160.)

1. Check the fuel valve on the engineer’s
panel for “OFF” position.

2. Disconnect the fuel line (13) at the fuel
strainer. If it is desired to disconnect the line from the
engine, remove the clamp on the back of the engine
before disconnecting at the carburetor.

3. Close the oil valve below the oil tank and
disconnect the oil line at the tank end.

4. Disconnect the oil line at the metering
pump and drain the line.

5. Remove the cover from the terminal box
at the top of the generator (1) and disconnect the
wires leading in through D.C. (6) and A.C. (7) cables.
Unscrew the knurled nuts and disconnect the cables
from the box. Remove the clamps holding the cables
to the engine.

6. Remove the air deflector (8), loosen the
clamp on the exhaust tube and pull off the exhaust
tube.

7. Loosen the clamp screw on the bilge pump
tube and pull off the tube.

8. Remove the four *; inch nuts from the
mounting bolts. The uni* may then be lifted from its
support.

9. Because of restricted space and difficult
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walking conditions inside the hull, two men should be
available to lift and remove the unit from the plane.

(d) MAINTENANCE.

1: PREPARATIONS FOR STARTING.—
Before starting the engine for the first time each day,
the following checks should be made.

a. Check all electrical connections for se-
curity of attachment.

b. Make a final check of all nuts and bolts
on both the engine and the engine mount to make sure
that they are tight and properly safetied.

c. Make sure that the oil tank is filled with
lubricating oil (Specification AN-VV.0.446, grades
1065 to 1100).

d. Check the oil level in the gear case by
removing filler plug. If the oil level is below the filler
hole, fill with oil (Specification AN-VV.0-446, grades
1065 to 1100). Replace filler plug.

2. 25-30 HOUR MAINTENANCE.—After
every 25-30 hours of operation, the engine should be
inspected and serviced in accordance with the follow-
ing procedure:

a. FUEL SYSTEM.—Drain carburetor at
sediment bulb located at the base of the carburetor.
Remove strainer from the inlet side of the carburetor
and clean with compressed air.

b. SPARK PLUG.—Remove and clean
spark plug and check gap which should be .025 inch.
Be sure copper gasket is in place when installing the
spark plug. Replace spark plug if points are badly
burned, or if otherwise defective.

c. Remove the magneto breaker housing
cover and wipe the interior of the breaker housing with
a gasoline moistened cloth to remove any dirt or oil.
Clean contacts by inserting a piece of clean paper be-
tween them, pressing the contacts together, and pulling
out the paper. However, if the contacts are pitted or
corroded, they should first be smoothed with an igni-
tion file or crocus cloth and then cleaned with paper.
Excessively pitted or burned contacts indicate faulty
condenser operation and replacement of the condenser
should be made. Reset the contact gap to .018 inch
when full open.

d. COMPRESSION CHAMBER.—Open
the petcock at the bottom of the compression chamber
and drain off any accumulation of oil or gasoline. Be
sure to close petcock after draining.

3. 50-60 HOUR MAINTENANCE.—After
every 50 to 60 hours of operation, the engine should be

TROUBLE
(1) Engine fails to start.

(b) Dirty, cracked, or incorrectly
adjusted spark plug.

CAUSE
(a) Lack of fuel.
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inspected and serviced in accordance with the follow-
ing procedure, in addition to the 20 to 30 hour pro-
cedure outlined above.

a. GEAR CASE.—Drain and flush the gear
case with flushing oil by removing the drain plugs
located at the bottom of the gear housing on each side
and in the front directly behind the compression cham-
ber drain cock. Replace drain plugs and refill to proper
level with engine oil (Specification AN-VV.0-446,
grades 1065 to 1100). Replace filler plug.

b. CARBURETOR AIR SCREEN.—Re-
move the carburetor air horn assembly and clean thor-
oughly with gasoline and compressed air.

c. GOVERNOR SETTING.—Run engine
and check for variation in speed at no load and full
load. Engine speed should be between 3800 and 4200
rpm. Should the speed variation exceed the above lim-
its, the governor should be readjusted by turning the
spring adjusting nut on the governor housing in a
clockwise direction to increase the speed, or in a
counterclockwise direction to decrease the speed. Lock
the adjusting nut in place with the locknut after re-
setting.

d. EXHAUST TUBING.—To assure en-
gine flexibility, the exhaust tubing between engine and
muffler should be checked for carbon formation. If
the tubing has become rigid, due to carbon formation,
replacement should be made.

4. MAJOR OVERHAUL.—After every 150
hours of operation, the engine should be removed from
the airplane and forwarded to a recognized service
station or overhaul base, or returned to the factory for
overhauling. This procedure constitutes a complete
disassembly of the engine involving the use of special
tools and equipment available only at the above places.

5. ENGINE TROUBLES AND REMEDIES.

a. GENERAL.—The cause of unsatisfactory
engine performance is often difficult to determine be-
cause of the similarity of symptoms shown by com-
pletely unrelated troubles.

Once a symptom is clear, the most effec-
tive procedure is to systematically eliminate every pos-
sible cause of that symptom starting with the most
probable.

b. TROUBLE SHOOTING CHART.—
The following is a list of the troubles most frequently
encountered in the field together with their possible
causes and remedies. If trouble develops, maintenance
personnel should check and eliminate each possible
cause as indicated in the following paragraphs:

REMEDY

(a) Check fuel flow from fuel tank
through carburetor.

(b) Clean or replace spark plug.
Gap should be .025 inch.
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TROUBLE

(2) Failure of engine to develop

full power—uneven running.

(3) Overheating — high oil con-

sumption. (This condition may
arise from cause (d) of para-
graph (2) above.)
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CAUSE

(c) Dirty, pitted, or improperly
adjusted magneto breaker
points.

(d) Carburetor flooded.

(e) Water in fuel system.

(f) Engine and oil excessively
cold.

(g) Ignition wires incorrectly
connected or damaged.

(a) Dirty or improperly adjusted
spark plug.

(b) Dirty, pitted, or improperly
adjusted magneto breaker
points.

(c) Loose or damaged ignition
wires.

(d) Poor or uneven compression.
1. Worn or broken rings.

2. Cylinder worn or scored;
cracked piston head, etc.

3. Leakage at the cork oil-
seal retaining plate located
on the crankshaft, the
cylinder gasket, or the
drain petcock.

4. Assembly of piston in a
reversed position.

(e) Partial or intermittent stop-
page of fuel flow.

(a) Improper grade or dilution
of oil.

(b) Pre-ignition caused by over-

heated spark plug or carbon
deposit in cylinder.

(c) Broken cylinder fins.
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(d)

(e)

(H)

(g)

(a)

(b)

(<)
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REMEDY

Clean, replace, or adjust mag-
neto breaker points. Gap, full
open, is .018 inch.

Open the petcock at the bottom
of the compression chamber
and with choke in “RUN" posi-
tion, turn the engine over sev-
eral times with starting rope to
expel all excess gasoline.

Remove carburetor and carbu-
retor fuel lines. Drain, clean,
and dry. Use compressed air if
available.

Drain the oil system. Preheat
the oil and refill system.

Connect correctly or replace.

Remove spark plug, clean, and
adjust or replace. Gap should
be .025 inch.

Clean or replace and adjust the
magneto breaker points. Gap
full open is .018 inch.

Tighten all terminal connec-
tions. If wires show signs of
damage, remove and test for
short circuits. Replace if neces-
sary.

(d) Correct at major overhaul base.

(e)

(@)

(b)

(<)

Disconnect and clean fuel lines.
Remove strainer from the inlet
side of the carburetor and clean
with compressed air.

Drain oil from engine and tank
and refill with fresh oil of the
proper grade (Specification
AN-VV.0-446, grades 1065 to
1100).

Correct at major overhaul base.

Correct at major overhaul base.
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Figure 161—Auxiliary Power Unit (PBY-5)
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No. PART No. NAME No. PART No. NAME
1 28-0-5036-15 Tube—0Qil Vent Line 30 12056 Link Rod—Throttle Lever
AN878-8-15 Hose—Oil Vent Line 31 0528 Lock Nut—Link Rod
AN748-30 Hose Clamp 32 Coupling Nut
2 28-0-5036-16 Tube—Qil Return LE“"-‘ 33 12236-N2 Link—Governor Control
ANB78-10-15 Hose—OQil Return Line 94 11275 Clevis Pin
ANT48-33 PR o 35 12249-N2 Lever—Governor Control
A A gal 36 0499 Nut—Magneto Attachi
Q7102-AL10 Washer MISTIRGRE Avesang
4 28E5263 Outlet Duct—Upper 37 Bolt—Breaker Cover
5  28E5269 Exhaust Tube—Upper 38 Magneto Breaker Cover
6 AN3-D4A Bolt 39 Coupling Nut
Q7102-AL10 Washer 40 15920 Magneto Ground Line
AN365-D1032 Nut 4] 14356-2 Cable—Rear Plug No. 1 Cylinder
7 Muffler 14356-1 Cable—Front Plug No. 1 Cylinder
8 (SFS-SL-C‘SSCON ) Thermocouple Lead 14356-4 Cable—Rear Plug No. 2 Cylinder
.5.C.C.No. :
9 28E5259 Outlet Duct—Lower Center o T E“t’le F"’c"'l.Plzg "2"2 bt
10 28E5260-2 Outlet Duct e i gioss e o
1 Screws—Thermocouple Lead anual Staitter Drurs
J R 44 A. C. Power Cable
12 28E5268-7 Flex Coupling—Qutlet Duct
13 CVAC CLA 130  Clamp = 0. £, Povey Kb
14 CO. Line 46 AN878-8-15 Hose—Qil Vent Line
15 Igni;ion tica AN748-30 Hose Clamp
16 0510 Screw—Carb. Lever to Carb. 28-O-5036-14 Adapter—Qil Vent Line
77 11258 Throttle Lovier 47 ANB78-4-12 Hose—Dribble Drain
18 Nut<Fisl line AN748-22 Hose Clamp
19 Tachomstir Dilve 28E5268-12 Adapter—Dribble Drain
20 12247 Fuel Line From Pump 48 28E5260-0 Outlet Duct
21 ANB78-6-44 Hose—Fuel Line to Pump 49 28E5264 Exhaust Tube
AN748-26 Hose Clamp 50 AN748-66 Clamp
29 28F3100-14 Heke—Oll Prassne Line 51 28E5437 Flex Tube—Exhaust
23 ANB878-10-15 Hos=Chlia dank Lina 52 28E5111-2 Outlet Duct
AN748-34 Hose Clamp 53 AN3-4A Bolt
24 11630 Qil Line—Heater to Pump 34 28E5261 Outlet Duct
25 ANB878-8-15 Hose—Oil to Heater Line 55 28-0-5036-12 Tube—0Oil to Heater
AN748-30 Hose Clamp ANB878-8-15 Hose—Qil to Heater Line
26 88-B-900 Thermometer Bulb AN748-30 Hose Clamp
(F.S.5.C. Neo.) 56 3152-2-.%2D Cap—0Qil Drain
27 0498 Nut—Fuel Pump Attaching 3141-5-10D Fitting—Qil Tank
28 Nut—Fuel to Carb. Line 57 Stop Screw
29 AN6-21A Bolt—Aft Mounting 58 0498 Nut—Carb. Attaching
ANG6-33A Bolt—Forward Mounting 59 Luxstat—Diaphragm Line
Q818-12-20 Spacer 60 Nut—Choke Meter Line
AN960-A616 Washer 61 01419-N1 Choke Meter Line
AN365-624 Nut 62 28-0-5021 Oil Tank

ltem 56 gives Parker Appliance Co. part numbers.

ltems 16, 17, 20, 24, 27, 30, 31, 33, 34, 35, 36, 40, 41, 58 and 61 are Lawrance Enginéering & Research Corp.
part numbers. '

(e) INSTALLATION.—To install the auxil-
iary power unit, the following procedure is outlined:

(See figure 160.)

1. Place unit on its mount with 14 inch long
spacers between the mount and the unit. Secure unit to
mount with nuts and washers.

2. Slip bilge pump tube over fitting on the
pump and secure it with a hose clamp.

3. Connect the exhaust tubing to the engine
flange. It will be necessary to enlarge the end of the

exhaust tubing by twisting in a direction opposite to
the spiral. After attaching the tubing, twist in the oppo-
site direction to tighten on the tubing pilot and clamp
in place.

4. Install air deflector (8).

5. Remove the cover from the terminal box
at the top of the generator (1) and connect the wires
leading in through the D.C. (6) and A.C. (7) cables
to the terminals in the box. Tighten knurled nuts at-
taching cables to the box. Clip cables to the engine.
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6. Connect the oil line to the oil metering
pump on the forward end of the engine.
7. Connect the oil line to the oil tank (3).

8. Connect the fuel line (13) to the carbu-
retor and to the fuel strainer. Clip line to engine.

9. Open valve on the bottom of the oil tank
and bleed all air from the oil line to the pump by re-
moving the air bleeder plug adjacent to the inlet con-
nection at the pump and allowing the oil to flow until
a steady stream is obtained. Replace bleeder plug.

10. Fill the gear case to the level of the filler
hole with oil (Specification AN-VV.0.446, grades 1065
to 1100). The combination filler and oil level plug is
located directly behind the auxiliary drive on the right
side of the engine (facing the oil metering pump).

(2) PBY-5 AIRPLANES.

(a) DESCRIPTION.—The U. S. Navy Auxil-
iary Power Unit, Type 1-A, Lawrance Model 30D, is
a 10-horsepower, two-cylinder, horizontally-opposed
four-stroke-cycle, air-cool engine. It drives an elec-
tric generator attached to the front of the engine
at engine crankshaft speed to produce a continuous
power output of 1.71 KW direct current and 1.22 KW
alternating current. Engine cooling is effected by an
axial flow cooling fan which forces air around the
cylinders and adjacent crankcase areas. The engine is
continuously governed by an automatic and remote
control system which eliminates the necessity for con-
stant attention from the crew or flight engineer. The
auxiliary power unit is shock-mounted on the starboard
side of the airplane forward of bulkhead 5.

Note

The generator end of the engine is referred to
as the "“front”, and the carburetor or magneto
end as the “rear”. “Rights” and “lefts” are
determined by viewing the engine from the
rear. The cylinder on the left side and nearest
the front of the engine is designated Number
1. The cylinder on the right side is designated
as Number 2.

Full pressure, dry sump lubrication is used
throughout except for the crankshaft ball bearings, the
cylinder walls, and wristpins, which are oiled by spray.

(b) OPERATION.

I. STARTING THE ENGINE.—The engine
should be started as follows:

a. Wrap the starting rope around the starter
drum in a counterclockwise direction; depress the man-
ual starter rod handle; turn the drum slightly while
the handle is being depressed; and then maintain a light
tension to keep the starter gear engaged.

b. Turn the ignition switch to “ON”
position. -

c. Pull the rope through to spin crankshaft.

d. If the engine does not start at the firs
pull, repeat the process. :
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e. If, after several attempts, the engine will
not start, consult paragraph b, (2), (d), 2, b, which
gives instructions if engine fails to start.

f. As soon as the engine starts, check the
oil pressure gage to see that oil is being circulated under
pressure. Normal oil pressure is 55 to 65 lb/sq in.

CAUTION

If the gage does not register normal pressure
within 30 seconds after starting, the engine
must be stopped immediately and the cause of
the trouble determined.

2. ENGINE WARM.UP.—The engine will
not attain its rated rpm immediately after starting be-
cause a thermostat in the crankcase is connected
through a system of linkages to make the governor in-
effective until the engine is thoroughly warmed up.
The engine speed will gradually increase to 4200 = 10
rpm with no load, this speed being determined by the
governor adjustment at the factory.

During warm-up, the engine oil heater should
be turned on. Normal operating temperature should be
about 60°C (140°F) and should never be permitted to
exceed 88°C (190°F).

Note

After the engine is fully warmed up, the oil
heater should be turned off.

3. THERMOSTAT OVER-RIDE CON.
TROL.—In an emergency, the thermostat over-ride
control can be used to immediately advance the engine
rpm to operating range. It can also be used in ex-
tremely cold weather when the heat developed at idling
speed might not be sufficient to actuate the thermostat
and allow the engine to attain its normal rpm.

CAUTION

This control should never be used except when
absolutely necessary because it does not permit
a normal warm-up of the engine and makes the
parts liable to excessive wear.

4. LOADING THE ENGINE.—Load may
be applied to the generator as soon as engine speed
reaches the rated rpm.

5. STOPPING THE ENGINE.—The follow-
ing is the recommended procedure for stopping the
engine:

a. Make sure the heater is turned off.

b. Remove all load from the generator.

c. Allow the engine to idle for ! minute.

d. Shut off the fuel by closing the valve in
the fuel supply line and allow the engine to idle to a
stop. Valve handle is on the engineer’s instrument
panel.

e. Turn the ignition switch to "OFF” posi-
tion immediately.
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Note
This method of stopping the engine is very
important as it lessens the possibility of the
engine being flooded while not in use.

6. RUN-OUT ON UNLEADED FUEL.—
Whenever the auxiliary power unit is to remain idle
for one week or more, or when it is to be removed from
the airplane, it should be run-out for a period of 30
minutes with no load on clear, unleaded fuel to lessen
the possibility of internal corrosion. Refer to Specifica-
tion AN-F-E-568 for instructions on preparing the en-
gine for storage.

(c) REMOVAL.—To remove the auxiliary
power unit, the following procedure is outlined: (See
figure 161.)

1. Drain oil from tank by removing cap (56)
from bottom of oil tank (62).

2, Shut off fuel by closing valve (23) on the
engineer’s instrument panel. (See figure 175.)

3. Disconnect fuel line (21) underneath the
engine on the left side by loosening hose clamp. (See
figure 161.)

4. Disconnect dribble drain line (47) at the
rear of the engine by loosening hose clamp.

5. Disconnect the oil pressure line (22) at
the bottom of the engine by loosening swivel nut.

6. Disconnect oil-in line (25) on the right side
of the engine by loosening hose clamp.

7. Disconnect oil-out line (23) on the right
side of the engine by loosening hose clamp.

8. Disconnect oil vent line (46) at the rear of
the engine by loosening hose clamp.

9. Disconnect A.C. (44) and D.C. (45) cables
from the generator by loosening the knurled nuts and
withdrawing the plugs from the receptacles.

10. Disconnect the ignition line (15) at the
rear of the engine by unscrewing electrical connector.

11. Disconnect the thermocouple leads (8) at-
tached to the thermocouple on the rear spark plug of
No. 2 cylinder by removing tape and loosening screws
(11).

12. Remove the oil heater cover by loosening

the two nuts on the cover and disconnect wires 1142
and 1143 from the terminals under the cover.

13. Disconnect the oil temperature conduit
from the thermometer bulb (26) and located in the
aft end of the oil screen chamber by loosening the
knurled nut and unplugging the conduit.

14. Loosen clamps (13) and slip flex coupling
(12) down until flex exhaust tube (51) is exposed.

I5. Loosen clamp (50) attaching flex exhaust
tube (51) to the rigid exhaust tube (49) and slide the
flex from the rigid tube as far as it will go.
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Note

More room may be obtained for loosening of
the flex exhaust tube clamp (50) if the bolts
which fasten outlet duct to the A.P.U..flange
are removed. This will allow the duct to be slid
towards the airplane walkway, further ex-
posing the clamp that attaches the rigid and
flex exhaust tubes.

16. Disconnect the CO. line (14) at the hose
connection by loosening hose clamps.

17. Disconnect Luxstat-diaphragm chamber
line (59) at the hose connection by loosening hose
clamps.

18. Remove the four engine hold-down bolts
(29) and nuts.

19. Make an improvised sling for carrying the
A.P.U. from the airplane by passing a rope through
the engine lifting eye and securing it to a strong pipe
or wooden beam of adequate length to permit handling
by two men.

20. Lift the A.P.U. from the mounting stand
and remove it from the airplane.

21. Detach bolts (3) and (6) and remove
cooling air exit duct and exhaust duct assembly from
the airplane.

(d) MAINTENANCE.

1. PREPARATIONS FOR STARTING.—
Before starting the engine for the first time each day,
the following checks should be made:

a. Make sure the magneto ground wires are
properly connected and secured to the magnetos and
ignition switch. Check all other electrical connections
for security of attachment.

b. Make a final check of all nuts and bolts
on both the engine and the engine mount to make sure
that they are tight and properly safetied.

c. Make sure that the oil tank contains at
least three gallons of lubricating oil (Specification AN.-
VV.-0.446, grades 1065 to 1080).

d. Check the fuel supply. This should com-
ply with one of the following specifications: AN-F-25
(87 octane gasoline), AN-VV.F.776 (91 octane g so-
line), or AN-F-28 (100 octane gasoline).

e. Turn on fuel valve. Check the fuel flow
at the carburetor and check all fuel and oil lines and
connections for leaks.

f. Make certain that the gasoline dribble
drain line outlet is free and well clear of the airplane.

g. Make sure that the carburetor throttle
and control linkage does not bind and that it is ad-
justed to travel through its full range.

h. Set the ignition switch in the “OFF”
position. Engage the manual starter by depressing the
starter rod handle and rotating the drum in a coun.
terclockwise direction. Then slowly turn the crankshaft
through at least five revolutions by hand. Should it
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require undue effort to rotate the shaft, remove a spark
plug from each cylinder to determine whether oil or
gasoline has collected in the cylinders.

WARNING

Never attempt to start the engine without mak-
ing the foregoing check. Serious injury to
engine, airplane, or operator may otherwise

result.

Should any accumulation of oil or gasoline
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be found in the cylinders, the cause must be determined
and eliminated at once.

2. ENGINE TROUBLES AND REMEDIES.
a. GENERAL.—The cause of unsatisfac-

tory engine performance is often difficult to determine
because of the similarity of symptoms shown by com-
pletely unrelated troubles.

Once a symptom is clear, the most effective

procedure is to systematically eliminate every possible
cause of that symptom starting with the most probable.

b. TROUBLE SHOOTING CHART.—The following is a list of the troubles most frequently encountered
in the field together with their possible causes and remedies. If trouble develops, maintenance personnel should
check and eliminate each possible cause as indicated in the following paragraphs:

TROUBLE

(1) Engine fails to start.

312

CAUSE

(a) Ignition switch not “ON.”
(b) Lack of fuel.

(¢) Dirty, cracked, or incorrectly
adjusted spark plugs.

(d) Dirty, pitted, or improperly
adjusted magneto breaker
points.

(e) Magneto ground wire ground-

ed with switch “ON”,
(f) Carburetor flooded.

(g) Water in fuel system.

(h) Carburetor idling adjustment
incorrectly set.

(i) Incorrect throttle opening.
(j) Engine and oil excessively
cold.

(k) Improper valve or ignition
timing.

(1) Ignition wires incorrectly con-
nected or damaged.
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REMEDY

(a) Turn ignition switch “ON.”

(b) Check fuel flow from fuel tank
through carburetor.

(c¢) Clean or replace spark plugs.

(d) Clean, replace, or adjust mag-
neto breaker points. Gap, full
open, is from .012 to .025 inches.

(e) Replace the ground wire.

(f) Depress choke release button;
hold throttle open; engage
manual starter drum; and ro-
tate crankshaft until carbu-
retor and intake manifold are
free of excess gasoline. Ex-
amine the carburetor check
valve and check seat for im-
proper cut-off of fuel. Examine
carburetor float for leaks and
replace if unserviceable.

(g) Remove carburetor and carbu-
retor fuel lines. Drain, clean,
and dry. Use compressed air if
available.

(h) Correct the adjustment. Refer
to paragraph ¢, (2), (a), 3.

(i) Correct the adjustment. Refer to
paragraph ¢, (2), (d), 3, b.

(j) Drain the oil system. Pre-heat
the oil and refill tank. With
ignition switch in “OFF” posi-
tion, rotate crankshaft a dozen
or more times.

(k) Correct at major overhaul base.

(I) Trace out circuits and re-con-
nect correctly or replace.



TROUBLE

(2) Failure of engine to develop full
power—uneven running.

(3) Overheating—High oil temper-
ature and consumption.
(These conditions may arise
from the causes listed in (a),
(b), (e), (f) and (f) of para-
graph (2) above.
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CAUSE

(a) Mixture too rich or lean.

(b) Leak in the induction system.

(c) Dirty or improperly adjusted
spark plugs.

(d) Dirty, pitted, or improperly
adjusted magneto breaker
points.

(e) Improper valve clearances.

(f) Improper valve or ignition
tlmlng-

(g) Loose or damaged ignition
wires.

(h) Improper adjustment of gov-
ernor-throttle control linkage.
(i) Poor or uneven compression.
1. Worn or broken rings.
2. Sticky or improperly seated
valves.
3. Cylinder worn or scored;
cracked piston head, etc.
(j) Partial or intermittent stop-
page of fuel flow.

(a) Improper grade or dilution
of oil.

(b) Improper grade of fuel.

(¢) Pre-ignition caused by over-
heated spark plugs, feathered
valves, or carbon deposits in
cylinders.

(d) Bent or improperly installed
baffles.

(e) Broken cylinder fins.

(f) Excessive piston blow-by.

CAUTION
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REMEDY

(a) Refer to paragraph ¢, (2), (a),
3,

(b) Check the intake manifold for
cracks and security of attach-
ment to carburetor and cylinder
intake ports.

(¢) Remove spark plugs, clean, and
adjust or replace.

(d) Clean or replace and adjust the
magneto breaker points.

(e) Correct at major overhaul base.
(f) Correct at major overhaul base.

(g) Tighten all terminal connec-
tions. If wires show signs of
damage, remove and test for
short circuits. Replace if neces-
sary.

(h) Refer to paragraph ¢, (2), (d),
3, b.

(i) Correct at rnajo:‘- overhaul base.

(j) Disconnect and clean fuel lines,
Remove and clean inlet strainer
elbow on fuel pump. Remove
and clean fuel pump, and if
necessary replace pump. Refer
to paragraph ¢, (2), (b).

(a) Drain oil from engine and tank
and refill tank with fresh oil
of the proper grade (Specifica-
tion AN-VV.0.446, grades
1065 to 1080).

(b) Check to make sure that fuel
being used conforms with speci-
fications. (See paragraph b,
@), (), 1, d.)

(c¢) Correct at major overhaul base.

(d) Bent or distorted baffles must
be replaced.

(e) Correct at major overhaul base.

(f) Correct at major overhaul base.

Some variation in oil pressure may be expected as a natural result of changes in engine speed and tem.
perature. However, any abnormal change, either high or low, calls for immediate investigation and correc-
tion. Serious damage may result within a few seconds after the stoppage of oil flow to an engine working
part. Normal oil pressure is 55 to 65 1b/sq in.

RESTRICTED
RareAviation.com

313



Section IV
Paragraph 17,b

TROUBLE
(4) Oil pressure too high.
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CAUSE
(a) Improper grade of oil.

(b) Oil pressure relief valve out
of adjustment.

CAUTION

REMEDY

(a) Drain oil from engine and tank
and refill with oil of the proper
grade (Specification AN.VV.
O-446, grades 1065 to 1080).

(b) Remove cap, loosen locknut,
and turn "OUT” oil pressure
relief valve adjusting screw un-
til proper pressure is attained.
After adjustment is made, make
sure locknut is securely tight-
ened and cap replaced.

If abnormally high pressure continues after the foregoing checks have been made, it is an indication of
a stoppage within the internal oil system, and the engine must be stopped at once. It must not be started

again until the cause of the trouble has been determined and corrected.

TROUBLE

(5) Oil pressure too low.

314

CAUSE

(a) Improper grade or dilution
of oil.

(b) Improperly adjusted oil pres-
sure relief wvalve.

(c) Dirt under oil pressure relief
valve plunger.

(d) Sticking oil pressure relief
valve plunger.

(e) Loose or leaking plugs in ends
of engine oil passages.

(f) Oil overheated.

(g) Loose or excessively worn
main or connecting rod bear-
ings or other pressure oiled
parts.

(h) Loss of pump priming.
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(a) Oil should be drained from en-
gine and tank, and tank refilled
with fresh oil of the proper
grade (Specification AN-VV.
0-446, grades 1065 to 1080).

(b) Remove cap; loosen locknut;
and turn “IN” oil pressure re-
lief valve adjusting screw until
proper pressure is attained.
After adjustment is made, make
sure locknut is securely tight-
ened and cap replaced.

(c) Disassemble oil pressure relief
valve and clean all parts thor-
oughly. Oil all parts well upon
re-assembly. (See paragraph c,
(2), (e)s 2.)

(d) Disassemble oil pressure relief
valve and polish plunger lightly
with crocus cloth. Clean and oil
all parts well upon reassembly.
(See paragraph ¢, (2), (e), 2.)

(e) Tighten plugs.

(f), Refer to paragraph b, (2), (d),
2, b, (3) of this section.

(g) Engine must be removed from
the airplane and sent to major
overhaul base for repair.

(h) Check for air leaks in oil-in
line. If connections are found
tight, disconnect oil-in line at
the oil pump; fill pump with
oil; and then reconnect line and
rotate crankshaft by hand until
the oil pressure gage registers.
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(e) INSTALLATION.—To install the auxil-
iary power unit, the following procedure is outlined:
(See figure 161.)

1. Install cooling air exit duct and exhaust
duct assembly and secure it to the airplane structure
by means of bolts (3) and (6).

2. Make an improvised sling for carrying the
engine into the airplane by passing a rope through the
engine lifting eye and securing it to a strong pipe or
wooden beam of adequate length to permit handling
by two men.

3. Lower the engine into position on the
stand in the airplane and make it fast with the four
bolts (29). Make sure the nuts are safetied.

Note
These bolts should be installed head up so
that, in case a nut should accidentally work
loose, the bolts will not drop out.

4. Connect the oil line (25) from the oil tank
to the oil-in elbow on the oil heater.

5. Connect the oil line (23) from the oil tank
to the oil-out elbow on the oil pump.

6. Connect the oil tank vent line (46) from
the oil tank to the connector on the rear of the engine.

7. Connect the oil pressure line (22) to the
oil pump on the bottom of the engine.

8. Connect dribble drain line (47) to the con-
nector on the rear of the engine.

9, Connect fuel line (21) to the elbow on the
fuel pump.

10. Atctach flex exhaust tube (51) to the rigid
exhaust tube (49) on the A.P.U. by means of clamp
(50). A '4 inch thick piece of neoprene covered asbes-
tos must be wrapped around the rigid exhaust tube
before the flex tube is slid over it.

Note

More room may be obtained for tightening of
the flex exhaust tube clamp (50) by removing
the bolts which fasten outlet duct to the A.P.U.
flange. This will allow the duct to be slid to-
wards the airplane walkway, further exposing
the clamp attaching the rigid and flex exhaust
tubes.

11. Attach outlet duct to the flange on the
A.P.U. with bolts and nuts.

12. Position duct sleeve (12) and secure it
in place with clamps (13). -

13. Connect the CO. line (14) at flexible hose
connector. Secure with hose clamps.

14. Connect Luxstat-diaphragm line (59) at
flexible hose connector. Secure with hose clamps.

15. Connect ignition conduit (15) to the fit-
ting at the rear of the engine. Tighten knurled conduit
nut.

16. Connect A.C. (44) and D.C. (45) cables
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to the fittings on the generator. A.C. cable is the for-
ward one. Tighten knurled conduit nuts.

17. Connect thermocouple leads (8) to ther-
mocouple attached to the rear spark plug on No. 2
cylinder. Wrap each connection~with tape.

18. Loosen the two nuts on the oil heater
cover and remove cover. Insert wires from heater con-
duit through the cover and attach them to the ter-
minals of the heater.

Note
Wire 1143 connects to the terminal on the side
of the heater, and wire 1142 connects to the
terminal on top of the heater.

Replace heater cover and secure conduit to
the cover with the knurled conduit nut.

19. Connect oil temperature conduit to the
thermometer bulb (26) located in the aft end of the
oil screen chamber. Tighten conduit nut.

20. Replace cap (56) o1 th: bottom of the
oil tank (62) and pour at least thiee gallons of oil
(Specification AN-VV.0.446, grades 1065 to 1080)
into the oil tank.

¢. ENGINE ACCESSORIES.
(1) PBY-5A AIRPLANES.
(a) CARBURETOR.
1. DESCRIPTION.—The carburetor located

on the side of the engine is an Eclipse Aviation num.
ber D-51802, straight tube type. It consists of a float
chamber, idling jet, main jet, choke, and throttle valve.
Fuel enters the carburetor at the bottom of the float
chamber through a screen. From the float chamber
the fuel flows through the idling and main jets to the
carburetor air horn where it is mixed with air and then
enters the cylinder. The open end of the carburetor
air horn is covered with a screen.

The carburetor idling and main jet needle
valves are properly adjusted prior to shipment of the
engines from the factory and their settings should not
be altered between major overhaul periods.

2. REMOVAL.

(See figure 160.)

a. Remove oil’ line from the oil metering
pump to the carburetor air horn.

b. Disconnect fuel line (13) from the fit-
ting on the bottom of the carburetor float chamber.

c. Detach the clevis pin connecting the
throttle lever to the governor arm.

CAUTION

Do not detach the throttle lever from the car-
buretor.

d. Separate the carburetor from the engine
by removing the two mounting bolts.

3. MAINTENANCE.
a. Remove cover from the top and plug
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from the bottom of the carburetor float chamber and
clean chamber thoroughly.

b. Remove strainer from the fuel inlet fit-
ting on the bottom of the float chamber and clean
with compressed air.

c. Remove the carburetor air horn assembly
by loosening the two lock screws and clean thoroughly”
with gasoline and compressed air.

d. Examine and replace all worn or dam-
aged gaskets.

4. INSTALLATION.—To install carburetor,
reverse the removal procedure as outlined in paragraph
¢, (1), (a), 2 above.

(b) AUXILIARY FLOAT CHAMBER.

1. DESCRIPTION.—An Eclipse number
C-57461 auxiliary float chamber is mounted on the port
side of the airplane above the auxiliary power unit.
It is used to regulate the flow of fuel to the carburetor
and to strain out any foreign matter which may be in
the fuel. It is similar to the float chamber on the car-
buretor.

2. REMOVAL.

a. Disconnect the fuel lines from the fit-
tings on the float chamber.

b. Detach the two mounting bolts and re-
move the float chamber from its bracket on the side
of the airplane.

3. MAINTENANCE.

a. Remove cover from the top and plug
from the bottom of the float chamber and clean the
chamber thoroughly.

b. Remove strainer from the fuel inlet
fitting on the bottom of the float chamber and clean
with compressed air.

c. Examine and replace all worn gaskets.

4. INSTALLATION.—To install auxiliary
float chamber, reverse the removal procedure as out-
lined in paragraph ¢, (1), (b), 2 above.

(c¢) FUEL STRAINER.

1. DESCRIPTION.—An Aero Supply Mig.
+s Co. number 35D2265, Type C-1-A fuel strainer is
on the port side of the airplane below the
auxiliagy#’ float chamber. Fuel flows from the float
chamber through the strainer to the carburetor. Incor-
porated into the bottom of the strainer is a drain valve.
The bottom of the strainer is removable so that the
strainer screen may be cleaned.

2REMOVAL.
e Disconnect the fuel lines from the fit-
tings on the strainer.

b. Detach the two mounting bolts and re-
move the strainer from its bracket on the side of the
airplane.
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3. MAINTENANCE.

a. Drain the fuel strainer prior to starting
the auxiliary power unit each time.

b. Loosen wing nut and remove the strainer
screen through the bottom of the strainer. Clean screen
thoroughly and replace in strainer.

4. INSTALLATION.—To install the fuel
strainer, reverse the removal procedure as outlined in
paragraph ¢, (1), (c), 2 above.

(d) MAGNETO.
1. DESCRIPTION.—A  Scintilla Magneto,

number 80761, is mounted on the forward end of the
auxiliary power unit. It is completely radio shielded
and is driven at one half engine speed. A grounding
button is provided on the rear cover of the magneto
for emergency or sudden stopping of the engine.

2. REMOVAL.
(See figure 160.)

a. Disconnect the ignition cable from the
spark plug (9).

b. Detach magneto (11) from the engine
by removing the four mounting bolts in the magneto
base. Slide magneto outward, parallel to the mounting
pad, until the drive shaft is disengaged.

3. MAINTENANCE.

a. Remove the magneto breaker housing
cover and wipe the interior of the breaker housing with
a gasoline moistened cloth to remove any dirt or oil.

b. Clean contacts by inserting a piece of
clean paper between them, pressing the contacts to-
gether, and pulling out the paper. However, if the
contacts are pitted or corroded, they should first be
smoothed with an ignition file or crocus cloth and
then cleaned with paper. Reset the contact gap to .018
inch when full open.

c. Excessively pitted or burned contacts in-
dicate faulty condenser operation and replacement of
condenser should be made.

4. INSTALLATION.—When assembling the
magneto to the engine, it is necessary to engage the
magneto drive member with the magneto drive so that
the proper ignition timing is attained. To time the mag-
neto, proceed as follows:

a. Turn over the engine until the mark on
the outer edge of the cooling fan coincides with the
mark on the rear housing.

b. With the engine in the above position
and the breaker cover removed, turn magneto over by
hand in a clockwise direction, facing the magneto drive,
until the breaker points are just beginning to open.

c. Engage the serrated magneto driving
member in the magneto drive shaft and bolt in place.

d. Replace the breaker housing cover.

e. Connect ignition cable to the spark
plug (9).
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(e) GOVERNOR.
1. DESCRIPTION.—The governor is a

domed shaped unit on the lower inboard side of the
engine. It is connected by a rod to the lever arm of
the carburetor throttle. The governor continuously reg-
ulates the engine to a speed of 3800 to 4200 rpm.

2. REMOVAL.

a. Detach the clevis pin connecting the
throttle lever to the governor arm.

b. Remove the four screws and rotate hous-
ing until the internal grooves align with the protruding
counterweight holder, after which, remove the housing
with lever and plunger assembly attached.

3. ADJUSTMENTS.—Check the no-load
and full-load speed range, which should not exceed
3800 to 4200 rpm. If these limits are exceeded, make
the following adjustments:

a. Adjust tension on governor plunger
spring by means of the nut on the governor housing
so that the plunger shaft starts to rise when the engine
reaches approximately 3400 rpm.

b. Lock adjusting nut in position with lock-
nut.

c. Adjust throttle lever on butterfly valve
shaft so that when connected to the governor control
lever, the butterfly valve will be fully opened.

d. Recheck the engine speed and, if neces-
sary, readjust governor spring nut until correct speed
is obtained. To increase speed, turn adjusting nut in
clockwise direction; to decrease, turn in a counter-
clockwise direction.

4. INSTALLATION.

a. Retract the governor counterweights and
place the housing over the counterweight mechanism.

b. Insert the four flange screws and wash-
ers, and safety wire in place.

c. If, for any reason, the governor adjust-
ing nut setting has been disturbed, readjust as outlined
in paragraph ¢, (1), (e), 3 above.

(f) OIL METERING PUMP.
1. DESCRIPTION.—The oil metering pump

is mounted on the forward end of the engine and con-
sists of a reciprocating plunger valve which is rotated
at reduced speed by a worm and wheel combination
driven from the engine crankshaft. The reciprocating
motion is obtained through the action of an eccentric
integral with a plunger which rests on a steel ball
mounted on a plate in the base of the pump. A spring
on the plunger keeps the eccentric in contact with the
steel ball.

Oil enters the pump chamber through a port
in the plunger as it rotates past the inlet from the oil
supply tank during the forward stroke of the plunger.
On the return stroke of the plunger, the oil between
the end of the plunger and its stop is forced out through
a second port on the plunger as it rotates past the outlet
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to the carburetor. The length of stroke of the plunger
may be changed to vary the amount of oil displaced by
moving the steel ball away from or towards the center
of the eccentric.

2. REMOVAL.
a. Disconnect oil line from the oil supply
tank at the pump.
b. Remove oil line from the pump to the
carburetor air horn by disconnecting it at each end.
c. Remove the three stud nuts and separate
the pump from the engine.

Note

Complete disassembly of the pump is to be
done at a major overhaul base as it requires
the use of special tools.

3. MAINTENANCE.
a. Clean the pump thoroughly.
b. If pump does not operate properly, re-
place with a new pump.
c. The output of the oil metering pump is
originally set by the manufacturer and therefore need
not be adjusted between major overhaul periods.

4. INSTALLATION.—To install the oil
metering pump, reverse the removal procedure as out-
lined in paragraph ¢, (1), (f), 2 above.

(g) BILGE PUMP.

1. DESCRIPTION.—A Navy Type NED-1,
Eclipse Type 543-1-A bilge pump is mounted on the
auxiliary drive shaft flange of the engine. The pump
is externally supported by means of an adjustable
turnbuckle and rod arrangement, which is bolted to the
pump cover and rear housing of the engine. A man-
ually operated clutch permits the engagement and dis-
engagement of the pump when required. Adequate pro-
visions are provided for priming, draining, and lubri-
cating the pump. The capacity of the bilge pump is 20
gallons per minute at 1380 rpm without intake and dis-
charge heads, which is equivalent to an engine speed
of 4000 rpm when pumping.

2. REMOVAL.

a. Disconnect hose from the bilge pump fit-
tings by loosening hose clamp and slipping hose from
fittings.

b. Loosen pump support brace by remov-
ing nut from the fan housing bolt.

c. Remove the four nuts from the drive
flange studs and detach the pump with support brace
attached.

Note

Complete disassembly of the bilge pump is
to be done at a major overhaul base as it re-
quires the use of special tools.

3. OPERATION.—The operation of the
pump is automatic upon operation of the driving en-
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gine and engagement of the clutch. The clutch is en-
gaged when the operating lever is in horizontal posi-
tion. To disengage the clutch, raise the lever to the
vertical position.

Should priming be necessary, remove the
priming plug at the top of gear housing and fill with
water. Replace plug and engage clutch.

CAUTION
When operating pump at temperatures below
freezing, drain the pump after using by-remov-
ing the plug in the base of the gear housing.

4. MAINTENANCE.

a. After every hour of operation, the pump
should be lubricated with grease (Navy Specification
M-372) by means of the “Zerk” fitting provided on
the gear housing cover.

b. Keep the drainage hole in the gear hous-
ing base free from dirt and grease.

c. Any noticeable leakage of water at the
drainage hole is an indication of faulty pump packing
and return of the unit to an overhaul base or service
station is recommended for replacement of packing.

d. After every 150 hours of operation, the
pump should be forwarded to a service station, over-
haul base, or returned to the. factory for a complete
overhaul. This procedure constitutes a complete dis-
assembly of the unit involving the use of special tools
and equipment available only at the above places.

5. INSTALLATION.—Prior to installing a
pump which has been in storage for a period of more
than six months, it should be forwarded to a service
station, overhaul base, or returned to the factory for
cleaning and relubrication. A pump which has been
in storage for a period of less than six months may be
placed in immediate service.

a. Insert the splined driving member with
lock ring attached in the auxiliary drive shaft of the
engine.

b. With the clutch engaging lever in the
vertical or disengaged position, mount the pump, with
support brace attached, on the auxiliary drive flange
studs and bolt in place.

c. Secure the upper end of the support
brace to the rear housing stud on the engine and turn
the adjusting barrel or turnbuckle in a clockwise direc-
tion to tighten.

CAUTION
Tighten the bilge pump support brace adjust-
ing barrel until snug. The brace serves as a
vibration dampener and too tight an adjust-
ment may result in preloading the housing.

d. After tightening the brace, lock the bar-
rel in place with the locknuts provided at either end.
(h) GENERATOR.

1. DESCRIPTION.
(Refer to Par. 22, b, (1).)
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2. REMOVAL.
(See figure 160.)

a. Remove the cover from the terminal box
on top of the generator (1) and disconnect the wires

feeding in through the A.C. (7) and D.C. (6) cables.

b. Loosen the knurled nuts holding the
above cables to the box and remove the cables.

c. Remove four bolts holding the generator
to the engine and remove the generator.

3. MAINTENANCE.
(Refer to Par. 22, 5, (3).)

4. INSTALLATION.—Prior to installing a
generator which has been in storage for a period of
more than one year, it should be forwarded to a serv-
ice station, overhaul base, or returned to the factory
for relubrication and test. A generator which has been
in storage for a period of less than one year may be
placed in immediate service without relubrication.

Remove end cover and inspect brushes and
brush rigging to make certain brushes move freely and
that all connections are tight. The field should be
“flashed” by connecting the positive field terminal
(F+) to the positive side of a 12 volt battery and
momentarily touching the negative side of the battery
to the negative terminal (A—) of the generator.

a. To install the generator, reverse the re-
moval procedure as outlined in paragraph ¢, (1),
(h), 2 above.

b. When mounting the generator on the
engine, make certain that the rubber coupling is inter-
posed between the engine crankshaft and generator
drive coupling and the adapter is in position on the
mounting studs.

(i) VOLTAGE REGULATOR.

1. DESCRIPTION.
(Refer to Par. 22, e, (1).)

2. REMOVAL.
(See figure 160.)
a. Remove the two sections of the shear
web door.
b. Remove the cover from the voltage reg-
ulator and disconnect wires 181, 204, 219, 220, and 221
from the terminals in the regulator.
c. Disconnect conduit from both ends of
the regulator by loosening the knurled conduit nuts.
d. Remove voltage regulator (5) by de-
taching the four screws and nuts which fasten it to the
shear web.

3. MAINTENANCE.
(Refer to Par. 22, (e), (1), (d).)
4. INSTALLATION.

a. To install the voltage regulator, reverse
the removal procedure as outlined in paragraph c,
(1), (1), 2 above.

b. Connect the wires to the terminals in the
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regulator as follows: wire 181 to terminal L—; wire
204 to terminal L+; wire 219 to terminal A-+; wire
220 to terminal F+; and wire 221 to terminal A—.

(i) OIL TANK.
1. DESCRIPTION.—The oil tank is mounted

on the port side of the airplane aft of the auxiliary
power unit. It contains a filler neck, drain plug, and
an outlet fitting. A shut-off valve is attached to the
outlet fitting on the oil tank.

2. REMOVAL.
(See figure 160.)
a. Disconnect oil line from tank.
b. Remove bolts and nuts which attach the
two semicircular straps to the tank support.
c. Lift oil tank from the support.

3. MAINTENANCE.
a. Keep tank filled with lubricating oil
(Specification AN-VV-0-446, grades 1065 to 1100).
b. If the tank develops a leak it may be re-
paired by welding.
c. Keep mounting bolts tight.
4. INSTALLATION.—To install the oil

tank, reverse the removal procedure as outlined in
paragraph ¢, (1), (j), 2 above.

(2) PBY.5 AIRPLANES.
(a) CARBURETOR.

1. DESCRIPTION.—The Stromberg Carbu-
retor, Model NA-HIE, provides automatic mixture
corrections for variations of altitude and air intake
temperature. All adjustments are made and the carbu-
retor sealed at the factory to provide efficient per-
formance throughout the operating range of the aux-
iliary power unit. A pressure and temperature respon-
sive aneroid, calibrated at the factory, controls the
mixture change for altitude operation. An automatic
choke, operated by heat from the exhaust manifold,
is also included to facilitate cold starting. A choke re-
lease button is provided on the carburetor in the event
of flooding.

2. REMOVAL.

(See figure 161.)

a. Disconnect the throttle control linkage
by loosening screw (16).

b. Disconnect the fuel inlet line (20) by
unscrewing nut (18) from elbow.

c. Disconnect choke meter line (61) by un-
screwing nut (60) from the choke thermostat.

d. Remove mounting bolts, washers, cotter
pins, and nuts (58) at four places.

e. Remove carburetor.

3. ADJUSTMENTS.—The engine idling
speed adjustment is made by turning the small fillister
head screw (57) assembled on the throttle stop. This
screw should be turned clockwise to increase the engine
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idling speed or counterclockwise to reduce the speed.
After making the correct adjustment, tighten the lock-
nut on the adjustment screw.

The idle mixture is adjusted by means of
the small knurled screw located on top of the throttle
body adjacent to the choke thermostat housing. Clock-
wise movement of this screw causes the idle mixture to
become lean and a counterclockwise movement enriches
it. The elastic locknut should be tightened after setting
the mixture correctly.

Note
Both the idle speed adjustment and the idle
mixture adjustment should be set with the
engine hot to obtain the proper idling speed
and smooth operation.

4. INSTALLATION.—To install carburetor,
reverse the removal procedure as outlined in para-
graph ¢, (2), (a), 2 above.

(b) FUEL PUMP.

1. DESCRIPTION.—A variable displace-
ment plunger type fuel pump supplies fuel to the car-
buretor at a pressure of from four to seven lbs/sq in.
This pump is driven by means of an eccentric on the
governor drive shaft. A screen is attached to the fit-
ting at the pump inlet to strain the fuel.

2. REMOVAL.

(See figure 161.)

a. Disconnect fuel-in line (21) by loosening
hose clamp.

b. Disconnect fuel-out line (20) by un.
screwing coupling nut (28).

¢. Remove safety wire from attaching nuts
(27) and unscrew nuts.

d. Remove fuel pump.

3. INSTALLATION.—To install fuel pump,
reverse the removal procedure as outlined in paragraph

¢, (2), (b), 2 above.
(¢) MAGNETOS.

1. DESCRIPTION.—Two Scintilla Magne-
tos, Model SF2RN.6, provide dual ignition for the en-
gine. The right magneto fires the front plugs in both
cylinders and the left magneto fires the rear plugs.
Each magneto has an automatic advance of 20° and
is so timed that the total ignition advance at engine
operating speed is 34° before “top center.”

2. REMOVAL.

(See figure 161.)

a. Disconnect the magneto ground line (40)
by unscrewing coupling nut (39).

b. Disconnect the spark plug cables (41) by
unscrewing coupling nuts (32).

c. Remove safety wire from magneto hold
down nuts (36).

d. Remove nuts (36).
e. Take off magneto.
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3. ADJUSTMENTS. — The timing check I. If the timing was found to be early, the

should be made as follows:

Note
The magneto timing check is made with the
automatic spark control device in the full ad-
vance position.

a. Remove one spark plug from the No. 1
cylinder and insert the top center indicator tool (Law-
rance No. 100,000). Locate the crankshaft at the exact
“top center” position for No. 1 cylinder AT THE END
OF THE EXHAUST STROKE.

b. Loosen the generator support hold-down
nut nearest the starter drum and attach a piece of stiff
wire to the stud. Tighten the nut to hold the wire firm-
ly and then bend the wire so as to form a pointer for
the etched marks on the manual starter drum.

c. Engage the starter drum lightly so as not
to rotate the crankshaft, taking care that the 0° mark
on the starter drum is in a position facing the pointer.
Then adjust the pointer so that it indexes exactly with
the 0° on “top dead center” mark on the starter drum.

d. Turn the manual starter drum (43) one
full revolution and then further until the pointer in-
dexes with the 40° before “top center” mark. (See
figure 161.)

Note
The piston in No. 1 cylinder will then be at
40° before “top center” ON THE COM-
PRESSION STROKE.

e. Remove the magneto breaker covers (38)
by taking out two screws (37). (See figure 161.)

f. Separate the magneto breaker points
carefully and insert an arrow strip of .0015 inch steel
shim stock. Be sure the shim is clean.

g. Using a screwdriver in the slot in the
cam fastening screw (at the end of the magneto magnet
shaft), turn the magnet shaft in a counterclockwise
direction until the breaker cam is in the full advance
position. Hold the cam in this position while the timing
check is being made.

h. Have the crankshaft rotated very slowly
in the direction of engine rotation while a light finger
pull is being exerted on the shim stock.

i. The shim will be released just as the
breaker points open. Check the position of the crank-
shaft by referring to the etched marks on the manual
starter drum. The reading should be 34° before *top
center.”

j- Repeat the operation to check the timing
of the other magneto.

k. If the points on either magneto open
more than 1° from the specifled position of the crank-
shaft, the magneto retaining nuts must be loosened
just enough to permit the magneto to be swung on the
magneto hold-down studs.

magneto must be swung in a counterclockwise direc-
tion. If the timing was late, the magneto must be
swung in a clockwise direction.

4. INSTALLATION.—If, for any reason,
one or both of the magnetos have been removed from
the engine, they must be re-installed and timed as
follows:

Note
The installation of the magnetos is done with
the automatic spark control device in the full
retard position.

a. Locate the crankshaft, make wire pointer,
and engage manual starter as outlined in paragraph
¢ (2), (¢), 3, a through paragraph ¢, (2), (¢), 3, c.

Note
Make certain the piston in No. 1 cylinder
is at the “top center” position AT EXHAUST
END OF THE EXHAUST STROKE.

b. Turn the manual starter drum one full
revolution and then further until the pointer indexes
with the 14° before "top center” mark.

Note
The piston in No. 1 cylinder will then be at
14° before “top center” ON THE COM.-
PRESSION STROKE.

c. Remove the magneto breaker cover by
taking out two screws.

d. Rotate the magneto shaft until the white
mark on the chamfered tooth on the distributor gear
indexes with the corresponding white timing pointer
inside the magneto cover. This can be observed through
the window in the magneto cover.

e. Hold the splines on the end of the mag-
neto magnet shaft firmly to prevent rotation of the
shaft and guide the splines into engagement with the
internal splines in the magneto drive gear.

The magneto should be positioned so
that the hold-down studs pass as near as possible
through the centers of the flange adjusting slots.

f. Attach the magneto hold-down stud nuts
and check the timing. .

Note

The magneto timing check must be made with
the automatic spark control device in the “full
advance” position. Since the crankshaft can-
not be turned backward without disengaging
the manual starter drum, it will be necessary to
turn the shaft forward until the piston in No.
1 cylinder is at approximately 40° before “top
center” on the next COMPRESSION
STROKE. This will require turning the man-
ual starting drum through three complete
revolutions and then enough more so that the
pointer indexes with the 40° before “top cen-
ter” mark.
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g. Check the timing as outlined in para-
graph ¢, (2), (¢), 3.

h. If the timing varies only slightly from
the correct position, it can be corrected by loosening
the hold-down stud nuts and swinging the magneto

clockwise or counterclockwise as required. (See para-
graph ¢, (2), (¢), 3, k and paragraph ¢, (2), (¢), 3, L.

i. If the timing is out more than can be
corrected by swinging the magneto through the full
limit of the adjusting slots, a further range can be ob-
tained as follows:

1. Cut lockwire and remove the three
magneto drive gear adapter retaining nuts and washers.

2, Draw the entire assembly outward just
enough to disengage the magneto drive gear inside the
housing.

CAUTION

Do not withdraw the adapter far enough out-
ward to clear the studs. If for any reason
the adapter has been removed from the studs,
do not attempt to reinstall it in any position
except where the flange holes and studs are in
perfect alignment. This will assure proper in-
dexing of the oil transfer passages.

3. If timing was found to be early, rotate
the magneto drive gear counterclockwise and reengage.
If timing was late, rotate the gear clockwise and re-
engage.

Note

 Moving the bevel gear one tooth will provide
an increased timing range of 11° in the direc-
tion selected.

j. After reinstalling and safetying the mag-
neto drive gear adapter, the magneto should be re-
installed as outlined in paragraph ¢, (2), (¢), 4, a
through ¢, (2), (c), 4, h above.

k. Make a final check up of the timing of
both magnetos. When it has been proved correct, tight-
en all magneto hold-down nuts securely and safety
with lockwire to the retaining clamps on the upper mag-
neto ventilators.

l. Replace breaker covers and check security
of ground wire connections.

(d) GOVERNOR.

1. DESCRIPTION.—The Pierce governor
used on the engine operates on the fly-weight princi-
ple, namely, a centrifugal force working against spring
tension. The main governor shaft carrying two hinged
fly-weights is driven (through the accessory drive and
driven gears) at one-half crankshaft speed. As the
engine rpm increases, the fly-weights move outward
from the shaft; as the engine rpm decreases and the
centrifugal force lessens, the weights are returned to
their inner position by the action of an external coil
spring. This outward and inward movement of the
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weights is translated to an external lever arm which,
in turn, is arranged to close and open the throttle
through a linkage system.

Both the tension of the spring and the limits
of the lever arm movement are fully adjustable, thus
providing accurate control of engine speed under all
normal operating conditions. The speed is kept con-
stant within the limits of = 70 rpm over the complete
load range, from no load to 1507 of normal rated
power.

The linkage system is so designated that en-
gine rpm is held within the narrow limits throughout
the full operating range except for a short period after
the engine is started. During warm.up, a thermostatic
device makes the governor action ineffective and holds
the engine at idling speed until the lubricating oil and
crankcase temperatures have risen sufficiently to permit
safe operation at rated engine speed.

2. REMOVAL.
(See figure 161.)

a. Disconnect spark plug cable (41) from
the plug nearest the magneto.

b. Remove the portion of the sheet metal
housing nearest the magneto by loosening the four
fasteners (42) near its edge.

c. Detach lever arm fastened to the gover-
nor by removing the pin at its lower connecting point,
by removing the bolt from the end of the governor
shaft, and by loosening screw which clamps the lever
arm to the shaft.

d. Remove bolts which fasten the governor
to the auxiliary power unit and pull the governor from
the mounting pad.

3. ADJUSTMENTS.

a. GOVERNOR.—It is not recommended
that governor adjustments be made in the field. Any
governor not giving satisfactory service should be re-
placed and the unit returned to the overhaul depot
for repairs.

However, should special circumstances
make a field adjustment necessary, the following in-
structions should be strictly observed.

Note
Before attempting a governor adjustment,
make certain that the trouble is in the governor
and not in the throttle control linkage.

(1) Install a tachometer so that the en-
gine speed can be noted. Tachometer mounting pad
(19) is located just below the carburetor. (See figure
161.)

Note
The tachometer drive on the engine rotates at
one-quarter crankshaft speed in a counter-
clockwise direction when viewed from the rear
of the engine.
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(2) Loosen speed adjusting locknut and
release all tension from the governor spring by turning
out speed adjusting bolt.

(3) Disconnect the throttle control link-
age by removing the pin from the lower end of the gov-
ernor control lever.

(4) Operate the engine at from five hun-
dred to eight hundred rpm in order to explode the
governor weights to the wide open position.

(5) With the weights open, turn in the
bumper screw so that the end of the screw just touches
the rocker yoke. The yoke is inside the governor body
and cannot be seen. Therefore, the position of the
screw must be determined by turning it out, and then
turning it in until it just makes contact with the yoke.

(6) Secure the screw in this position with
the bumper screw locknut.

(7) Re-connect the throttle control link-
age and, by means of the speed adjusting bolt, increase
the tension on the governor spring until the no-load
engine speed is 4200 rpm. :

(8) Apply load to the engine. If the full-
load speed drops below 4130 rpm, loosen locknuts on
the spring eye adjusting screws, and adjust the gover-
nor by shortening or lengthening the effective length
of the spring eye adjusting screw. Shortening the effec-
tive length of this screw will bring the spring hook
closer to the rocker shaft and increase the sensitivity
of the governor.

Note
This is a very fine adjustment and must be
made slowly and with care.

(9) If the governor holds the engine rpm
within the specified limits, but with a tendency to surge,
the effective length of the spring eye adjusting screw
should be increased to broaden the regulation. Although
the re-positioning of the spring eye screw will correct
surging, it will change the engine rpm. This requires
readjustment of the speed adjusting bolt.

(10) After the final adjustment is com-
pleted, tighten locknuts.

b. GOVERNOR-THROTTLE CONTROL
LINKAGE.—The governor-throttle control linkage is
accurately set at the factory and, under normal oper-
ating conditions, requires no adjustment between en-
gine overhauls. If, for any reason, conditions make it
necessary to adjust the throttle control linkage in the
field, the following instructions should be followed.

(1) Install a tachometer so that engine
rpm can be noted.

Note
The tachometer drive rotates at 4 crankshaft
speed in a counterclockwise direction when
viewed from the rear of the engine. :

(2) Loosen locknuts (31) at each end of
carburetor ball joint link rod (30) to permit lengthen-
ing or shortening of the rod. (See figure 161.)
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(3) Start the engine and run it until
thoroughly warmed up. If it overspeeds and is, there-
fore, beyond th. governor’s working range, the car-
buretor ball joint link rod (30) should be shortened
by fractions of a turn until the speed comes just within
the governor’s working range. This is the proper link
rod setting and locknuts (31) should then be tightened.

(4) If the engine runs too slowly, length-
en the carburetor ball joint link rod (30) by fractions
of a turn until the engine begins to overspeed the gov-
ernor’s working range. Then shorten the link rod until
the speed comes back within the governor’s working
range. The point just before the engine overspeeds
the governor’s working range is the proper link rod
setting. Tighten locknuts (31) on the link rod.

(5) If either of the above adjustments
fails to bring the engine rpm to within specified limits,
a complete check of the linkage system must be made
as follows:

(a) Disconnect the carburetor ball
joint link rod (30) from the carburetor lever (17).

(b) Make sure the carburetor throttle
stop screw (57) is correctly set and then check for the
position of the carburetor lever (17). This should be
at an angle of from 10 to 12 degrees below horizontal
with the throttle fully closed. If not in this position,
remove it from the carburetor throttle shaft and re-
install it properly.

(¢) If the carburetor lever was found
to be at the correct angle, the position of the governor
control lever (35) should be checked as follows:

I. Remove the clevis pin (34) and
disconnect the governor control link (33) from the
governor control lever (35). The governor control
lever should extend downward as close to vertical as
the serrations will allow. If it is not in this position,
remove it from the governor shaft and re-install it
properly.

2, Re-connect the governor control
link (33) and the governor control lever (35). Re-
connect the carburetor ball joint link rod (30) to the
carburetor level.

3. Adjust the length of the carbu-
retor ball joint rod by shortening it as much as pos-
sible and then lengthening it by three turns.

Note
Make sure that the rod turns in both ball
joints.

(d) With the linkage system complete-
ly connected, open the throttle and, while holding the
carburetor lever open, check the position of the ther-
mostat ball socket lever. This should be about seven
to ten degrees inward from vertical (upward).

(e) If the thermostat ball socket lever
is not in this position, remove it from the thermostat
control shaft and re-install it properly as follows:

1. Place the coil spring over the for-
ward end of the thermostat control shaft (long hook
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to the rear) and latch the hook over the thermostat
control shaft bracket.

2. Open the throttle, and while hold-
ing the carburetor lever (17) in the “*OPEN” position,
set the thermostat ball socket lever on the thermostat
control shaft in a position about seven to ten degrees
inward from vertical (upward) making sure that the
short spring hook is latched over the ball socket end
of the lever and that the coil spring is in tension.

3. Secure the thermostat ball socket
lever in position.

(f) After the foregoing checks and ad-
justments have been completed, start the engine and
test as in paragraph ¢, (2), (d), 3, b, (3) and para-
graph ¢, (2), (d), 3, b, (4).

4. INSTALLATION.—Reverse removal pro-
cedure as outlined in paragraph ¢, (2), (d), 2.

(e) OIL PUMP.

1. DESCRIPTION.—The oil pump is a gear
type pump which is mounted on the aft end of the
bottom of the engine crankcase on the right side. The
pump assembly contains the scavenging pump which
is the two upper gears, the pressure pump which is the
two lower gears, the strainer, and pressure relief valve
assembly. Constant oil pressure is maintained by the
pressure relief valve mounted to the rear end of the
oil strainer housing. The oil strainer housing contains
two screens; the front screen, through which the scav-
enged oil passes and which has a magnet attached to
it for the collecting of metal particles which may get
into the oil; the rear screen through which the pres-
sure oil passes and which retains any foreign matter
which may have gotten in the oil tank. The strainer
screens and relief valve are accessible without removing
the oil pump from the auxiliary power unit.

2. REMOVAL.—It is assumed that the aux-

iliary power unit has been removed from the airplane.

a. Detach the six nuts from the mounting

studs and remove the strainer assembly and the pump
assembly. '

b. To remove the pump assembly from the
strainer assembly, detach the nuts from the studs which
fasten them together.

c. Remove caps from the ends of the strain-
er housing and pull strainer screens from the housing.

d. Remove cap from the pressure relief
valve.

e. Remove valve assembly by turning large
hex on the valve assembly.

f. To disassemble the relief valve, remove
the locknut from the adjusting screw and back out the
adjusting screw.

3. MAINTENANCE.

a. At time of disassembly, clean all parts
of the pump and strainer assemblies with clear gasoline.

b. After every 60 hours of auxiliary power
unit operation, remove and clean the oil pump strain-
ers and magnet with clear gasoline.
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c. Adjustment of the pressure relief screw
valve is attained by removing cap, loosening locknut,
and turning adjusting screw OUT to lower the pres-
sure and IN to raise the pressure.

4. INSTALLATION.

a. Insert valve into valve housing, follow-
ing it with the spring and adjusting screw.

b. Place locknut on the adjusting screw
loosely. After oil pump has been completely installed
on the auxiliary pover unit, operate the unit and adjust
the pressure relief valve to obtain the proper oil pres-
sure, which is 55 to 65 lb/sq in. Turn the adjusting
screw OUT to reduce the pressure, and IN to increase
the pressure.

CAUTION

After adjustment is made, make sure locknut
is securely tightened.

c. Insert the strainer screens into the hous-
ing and secure them in place with the caps.

d. Attach the pump assembly to the strain-
er assembly by means of the mounting stud nuts.

e. Place oil pump in position on the bottom
of the engine crankcase and secure it by means of the
six mounting stud nuts.

(f) GENERATOR.

1. DESCRIPTION.
(Refer to Par. 22, b, (1).)

2. REMOVAL.

a. Disconnect the A.C. (44) and D.C.
(45) cables from the generator by loosening the knurled
conduit nuts and withdrawing plugs from the sockets
on the generator.

b. Disconnect the small Luxstat tube at the
fitting along side of the generator.
c. Using a 9/16 inch crowfoot type wrench

(28U5027) (See figure 40), remove the mounting stud
nuts.

d. Carefully pull generator from the mount-
ing pad and remove it from the airplane.

3. MAINTENANCE.
(Refer to Par. 22, b, (3).)

4. INSTALLATION.

a. Place the generator on the mounting
studs, working the large rubber connection hose into
position on the extension of the air collector ring. Do
not seat the generator on the mounting pad, as about
Y4 inch clearance must be allowed to start the attaching
nuts on the studs.

CAUTION

Be careful not to injure the small Luxstat tube
attached to the generator air outlet housing.

b. After the attaching nuts are started, seat
the generator firmly and tighten the nuts, using a 9/16
inch crowfoot wrench (28U5027). (See figure 40.)
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c. Safety the nuts by locking them all to-
gether with a single strand of lockwire. Pass a long
piece of lockwire through one stud hole and nut slot.
Bring it half way around the nut, guide it under the
entering wire and thence on to the next stud. Repeat
the operation until all nuts are safetied.

d. Connect the Luxstat tubing in the gen-
erator air outlet housing with the forward part of the
Luxstat tubing on the engine.

e. Connect the A.C. (44) and D.C. (45)
cables to the generator.

(g) VOLTAGE REGULATOR.

1. DESCRIPTION.
(Refer to Par. 22, e, (1) and Par. 22, e,
2
2. REMOVAL.
a. Disconnect conduit from the A.C. and
D.C. voltage regulators by loosening the knurled con-
duit nuts and unplugging the conduit from the regu-
lators.
b. Remove the four screws which attach
each regulator to the mounting bracket on the side of
the airplane and lift regulator from the bracket.

3. MAINTENANCE.
(Refer to Par. 22, ¢, (1), (d) and Par. 22,
e (2),(d).)
4. INSTALLATION.—To install the voltage
regulators, reverse the removal procedure as outlined
in paragraph ¢, (2), (g), 2 above.

(h) OIL TANK.

1. DESCRIPTION.—The oil tank and its
support are mounted to the airplane structure directly
above the auxiliary power unit. It is of welded alumi-
num construction and contains a sounding rod, a filler
neck a vent fitting, an oil-return fitting, and an oil-out
fitting. The tank has a total capacity of 314 gallons of
which three gallons are usable. The tank is readily re-
movable from the airplane.

2. REMOVAL.

(See figure 161.)

a. Drain oil from tank by removing drain
cap (56).

b. Disconnect the oil vent line (1), the oil-
return line (2), and the oil-to-engine line (55) at the
oil tank by loosening hose clamps and sliding hose con-
nectors from the fittings on the tank.

c. On the under side of the oil tank, re-
move the nut which attaches the support strap to the
mounting bracket. Allow strap to swing free and re-
move tank.

3. MAINTENANCE.

a. If tank leaks, it may be repaired by weld-
ing.

b. After every 50 to 60 hours of engine
operation drain and flush oil tank and oil lines. Refill
tank with at least three gallons of fresh oil (Specifica-
tion AN-VV.0-446, grades 1065 to 1080).
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c. If leak develops at flexible hose connec-
tors, tighten hose clamps.

4. INSTALLATION (See figure 161.)—To

install oil tank, reverse the removal procedure as out-
lined in paragraph ¢, (2), (h), 2 above.

(i) OIL HEATER.

1. DESCRIPTION.—A 250-watt, 24-volt oil
heater is attached to an adapter mounted in the right,
rear side of the crankcase. All incoming oil passes
through the adapter and hence past the oil heater. The
oil heater is designed to maintain the temperature of
this oil between 57°C and 71°C (135°.160°F). When
the oil temperature drops below 57°C (135°F) this
unit automatically heats the oil until the temperature
reaches 71°C (160°F). At the latter temperature the
heater automatically cuts off.

If the airplane’s batteries are well charged,
the oil heater can be turned on for about 10 to 15 min-
utes before starting the engine and for as long as neces-
sary thereafter. The heater should always be shut off
when the engine has warmed up.

CAUTION
The oil heater should never be allowed to re-
main on for any length of time with the engine
idle, as this will cause an excessive drain on
the airplane’s batteries.

2. REMOVAL. (See figure 161.)

a. Disconnect oil line (25) from the sup-
ply tank at the fitting in the oil heater.

b. Remove oil line (24) from the heater to
the pump by loosening hex fittings at each end of the
line.

c. Remove cover from the oil heater by
loosening the two nuts which hold it in place.

d. Disconnect the two wires from the ter-
minals under the oil heater cover.

e. Break safety wire and remove the two
mounting stud nuts which fasten the oil heater to the
mounting pad on the engine.

f. Separate heater from the adapter by un-
screwing heater at the large hex.

3. MAINTENANCE.

a. Clean oil heater adapter thoroughly with
clear gasoline.

b. If oil heater does not heat oil to the
proper temperature, 57° to 71°C (135° to 160°F),
replace heater.

c. Keep electrical connections tight. If ter-
minals are corroded or dirty clean them with crocus
cloth.

d. Keep oil line connections tight.

4. INSTALLATION.—To install oil heater,
reverse the removal procedure as outlined in paragraph
¢, (2), (i), 2 above.

(i) AUXILIARY POWER UNIT FIRE
EXTINGUISHER.
(Refer to Par. 24, g, (3).)
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PARAGRAPH 18.

18. SURFACE CONTROLS.

a. GENERAL.—AIl surface controls are actuated
through cable systems which run forward to the op-
erating controls in the pilot’s compartment. A control
yoke, which can be operated from both the pilot’s and
the copilot’s position, controls the movement of the
elevator and aileron surfaces. A set of rudder pedals
for both pilot and copilot controls the movement of
the rudder surface. A control box, accessible to both
pilot and copilot, controls the movement of both ele-
vator and rudder tabs. A control, accessible to the pilot
only, controls the movement of the aileron tabs. An-
other control, accessible to the pilot only, is provided
for locking the rudder surface. '

6. CONTROL YOKE.
(1) DESCRIPTION. (See figure 162.)—The con-

trol yoke is an elliptical tube bent in the form of a
channel. It extends across the airplane in front of the
pilot and copilot, and is attached to the floor structure
outboard of the pilot’s and copilot’s position by means
of a single bolt at each end. This allows the control
yoke to be swung forward and aft for elevator control.
Masts are provided at each side of the yoke for at-
taching the elevator cables which run aft. Fastened to
shafts, two control wheels, one in front of the pilot,
and the other in front of the copilot, are mounted on
the control yoke. The wheels are interconnected by a
chain loop which runs over a sprocket on each wheel
shaft. The chains are connected at the top of the loop
by a cable, and at the bottom by two links and a turn-
buckle. The aileron control cables are attached to the
links and extend outboard around a pulley located at
each elbow in the control yoke, down to a pulley located
in the base of the yoke at each side of the airplane, and

then aft. The cables and chains are completely enclosed
by the yoke.

(2) REMOVAL AND DISASSEMBLY.

(a) Remove tension from elevator and rudder
cables by first breaking safety wiring and then loosen-
ing turnbuckles on the aft port side of bulkhead 2.
Repeat operation for starboard side.

(b) Disconnect the aileron cable on the port
side of the airplane at the turnbuckle fitting aft of bulk-
head 2. Repeat operation for starboard side.

(c) Remove aileron cable guard pin from upper
pulley bracket at bulkhead 2 on port side of airplane.
Repeat operation for starboard side.

(d) Remove aileron pulley from lower pulley
bracket at bulkhead 2 on port sice of airplane. Repeat
operation for starboard side.

(e) Withdraw the free ailcron cable on the port
side from the pulley at the upper bracket at bulkhead
2, and from the lower bracket and its cable housing at
bulkhead 2. Repeat operation for starboard side.

(f) Disconnect the elevator cable at the control
yoke miast on the port side of the airplane by removing
clevis bolts. (See figure 162.) Repeat operation for star.
board side.

(g) Unscrew flexible conduit coupling nut (15)
from forward side of ignition switch on control yoke.
Remove three screws and slide ignition switch cover
forward. This exposes the attachments of the four
ignition wires. Remove these wires from the ignition
switch terminals. (See figure 163.)

(h) Detach conduit (12) from yoke by loosen-
ing clips (13). This operation frees the ignition switch
wiring and conduit from the yoke.

(i) By removing screws, open the cover to the
yoke junction box located on the forward port side of
the yoke and detach the wires leading in from the yoke.

(1) By removing screws, open cover on inverter
junction box located under the pilot’s seat and detach
wires 422 and 424.

(k) To remove flexible conduit (9) from the
yoke, unscrew coupling nut (8) from the electrical
receptacle (7) on the port side of the yoke.

(1) Remove all wiring leading aft from the re-
ceptacle on the yoke by pulling the detached wires from
the yoke junction box and the inverter junction box.

(m) When all the wiring has been pulled free,
coil it, and tape it to the side of the yoke.

(n) Detach bonding wire (50) from base at
both sides of airplane by withdrawing bolt (51). (See
figure 162.)

(o) The final step in the removal of the control
yoke is to remove boot (46) and the bolt (47) from the
base (44) of the yoke on both sides of the airplane.
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Figure 162—Control Yoke
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No. PART No. NAME No. PART No. NAME

1 28C004-6 Frame 33 22C074 Rear Spacer
4 28C004-4 Flexitube 34 22C075 Front Spacer
5 22C116 Inspection Hole Cover 36 22C070 Cover

é 22C012 Bearing Bracket 37 AC500-8-4 Screw

7 Upper Pulley Bracket 38 AN935-8 Washer

8 Lower Pulley Bracket 39 AN960-8 Washer

9 28C1154L&R Bearing Housing 40 AN380B4-5 Cotter Pin

AN200K3 Ball Bearing 41 AN320-9 Nut

10 28C5138L&R Mast 42 AN960C?16 Washer

11 20C087-4 Pulley 43 28C003-2 Gasket

12 20C087-6 Pulley 44 22C1031L&R Base

13 22C067 Pulley Guard 45 28C2165 Pulley Guard
14 28C003-7 Chain 46 28F1626 Fabric Boot
5 28C003-8 Connecting Link 47 AN23-15 Bolt

16 AN155-32S Turnbuckle AN320-3 Nut

17 28C1151-5 Upper Link-Chain AN380-B2-2 Cotter Pin

18 28C1151-4 Upper Link-Chain 48 AN24-28 Bolt

19 28C1149 Clevis Bolt AN320-4 Nut

20 22C110 Lower Link-Chain AN960-416 Washer

21 28C1119 Cable Assembly AN380B2-2 Cotter Pin

22 22C109L&R Turnbuckle Eye 49 AC500-8-4 Screw

23 22C072 Guard Tube AN935-8 Washer

24 28C5512-0 Cable Assembly AN960-8 Washer

25 22C071 Sprocket 50 Q508B-8C Bonding Braid
26 28C003-4 Ball Bearing 51 AN4-7A Bolt

27 22C033L&R Wheel Bearing Housing 52 AN24-40 Bolt
28 28C1041 Wheel AN320-4 Nut
29 22C1030 Cover AN380B2-2 Cotter Pin
30 22C069 Cover Plate AN960-416 Washer
31 22C076 Shaft 53  *28C2086-57 Cable Assembly
32 AN310-9 Nut **28C2086-55

*PBY-5A only.
**PBY-5 only.

This allows the control yoke to be lifted from its place
in the airplane.
(?) Disassemble the control yoke as follows:

1. Detach ignition switch (14) by removing
four screws. (See figure 163.)

2. On PBY-5A airplanes with serial numbers
46610 and on, detach the three fluorescent lights (1),
(2) and (3) located on the port side of the yoke by re-
moving the three screws which hold each light to its
base. On PBY-5 and PBY-5A airplanes with serial num-
bers up to 46610, detach the two fluorescent lights (4)
from the center of the yoke by removing the four
screws which hold each light base to the yoke.

3. Detach the pilot’s signal box (5) and the
loosened fluorescent lights from the yoke by removing
the nine screws which hold the box to the yoke, and
withdrawing the wires that lead to the receptacle at
the left side of the yoke.

4. Remove snap on cover plate (5); break
safety wiring and then connection at turnbuckle (16).
(See figure 162.)

5. Detach cover plate (36) from casting by
removing three screws.

6. Rotate pilot’s wheel (28) until attaching

point of chain (14) to cable (21) is visible at sprocket
(25) on pilot’s side. Remove clevis bolt (19) from
chain connecting link (15) and cable (21).

7. Remove bearing casting (27) (including
wheel assembly) intact from both sides of yoke. This
permits removal of the tube (23) by sliding it off the
cable (21).

8. Detach pulley guard (13) and pulley (11)
from port side of yoke by removing screws (48) and
(49). Repeat operation for starboard side of yoke.

9. Detach pulley (12) from port side base
of yoke by removing bolt (52). Repeat operation for
starboard side of yoke.

10. Withdraw the port side cable and chain
assembly by pulling at the port side base of the yoke.
Repeat operation for starboard side.

11. The wheel assembly may be disassembled
by removing the wheel snap-on cover (29), nut (32),
wheel (28), and bearing (26) from one side of the
shaft, and by removing the nut (41), sprocket (25), and
bearing (26) from other side of the wheel shaft.

(3) MAINTENANCE.

(a) MAINTENANCE OF CONTROL CA.
BLES.—If cables are coated with dust or dirt, they
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No. PART No. NAME
1 “#%Fluorescent Lights
2 “*Fluorescent Lights
3 Bomb Switch Panel
4 #uiFlyorescent Lights
5  *28E5771-3 Pilot's Signal Box

**28E5771-2
6 %4 Flyorescent Lights
4 AN3061-20 Receptacle
8 AN3054-20 Coupling Nut
9 Flexible Conduit No.
10 Flexible Conduit 13
11 Coupling Nut
12 Solid Conduit

*PBY-5A only.

*%PEY-5 only. 14

PBY-5A (Serial numbers 46610 and on)
W% PBY-5 and PBY-5A up to serial number 46410. 15

FLUORESCENT LIGHTS

PBY-5 & PBY-5A AIRPLANES

PART No.

Q908A-10
NAF1029A-8C-8
AN935-8
AN960A8

Type A-2A
(Bendix Aviation)
AN3054-10

UP TO SERIAL NO. 46609

NAME

Clip

Screw

Washer
Washer
Ignition Switch

Coupling Nut
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should be wiped with a clean cloth and then coated
lightly with corrosion-preventive compound (Specifi-
cation AN-C-52, type I). If a cable is badly frayed,
with five or more wires broken, it should be imme-
diately replaced. The presence of broken wires can
be detected by running a cloth over the cable. The
cloth will catch on the broken wires. The cable tension
should be maintained to the value shown in Section
IX, Table A by tightening or loosening the turnbuckles.

(b) MAINTENANCE OF PULLEYS.—The
pulleys throughout the control system are mounted on
bearings which are prelubricated with grease (Speci-
fication AN-G-3) and then sealed. They should not re-
quire further lubrication. If a pulley, when turned by
hand, shows evidence of being contaminated with grit,
it should be replaced.

(¢) MAINTENANCE OF CHAINS.—At the
25 to 30 hour inspection period, all chains should be
wiped clean and then lubricated with grease (Speci-
fication AN-G-10). Excess grease should be wiped off
with a cloth.

(4) ASSEMBLY AND INSTALLATION.

(a) ASSEMBLY OF CONTROL YOKE.

1. Assemble the control wheel assembly by
reversing the removal procedure as outlined in para-
graph b., (2), (p), 11.

2. Reverse procedure outlined in paragraph
b., (2), (p), 10 by running the port side cable and
chain assembly up through the port side of con-
trol yoke until the cable end is visible at the bottom
opening at the center of the yoke. To insure that cable

does not slip back, tie a wire to cable terminal and -

hook around opening. Repeat operation for starboard
side.

3. Attach pulleys (11) and (12) to the yoke
on the port side by inserting bolts (48) and (52), and
at the same time run the cable over these pulleys. At-
tach pulley guards (13) and (45) in place with two
screws each. Repeat procedure for starboard side. (‘See
figure 162.)

4. Place wheel assemblies loosely in position
on both sides of yoke; pass cable (21) and starboard
chain (14) around sprockets of starboard wheel assem-
bly, then run cable end through tube (23) and attach
to connecting link (15) on port side chain by means
of clevis bolt (19). Before the connecting link is at-
tached, the port side chain must be passed over the
sprocket of the port side wheel assembly.

5. Nest tube (23) properly in place in both
port and starboard bearing castings (27). Insert the
eight screws, and attach port side bearing castings firmly
to the yoke. Repeat procedure for starboard side.

6. Connect cables (53) and (24) at center of
yoke by attaching turnbuckle and tightening to correct
tension. Safety turnbuckle with safety wire and then
snap cover plate (5) in place.

7. Attach the pilot’s signal box (5) to the
yoke by means of nine screws after threading the elec-

Section IV
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trical wires down the port leg of the yoke and out
through the receptacle (7). (See figure 163.)

8. On PBY-5A airplanes with serial numbers
46610 and on, attach the three fluorescent lights (1),
(2), and (3) to their bases on the yoke by means of
three screws. On the PBY-5 and PBY-5A airplanes up
to serial number 46610, attach the two fluorescent lights
(4) to the center of the yoke by means of four screws
through their bases.

9. To complete assembly of control yoke,
attach ignition switch (14) to its bracket on the yoke
by means of four screws.

(b) INSTALLATION OF CONTROL
YOKE.

1. Install control yoke assembly in airplane
by attaching it to base (44) by means of bolt (47)
at both sides of airplane. By means of the strap, and
snap fasteners, attach fabric boot (46) in place at base
of control yoke on both sides of airplane. (See figure
162.)

2. Attach bonding wire (50) to base (44)
by means of bolt (51) at both sides of airplane.

3. Reverse removal procedure of paragraph
b., (2), (1) by uncoiling wires at port side of yoke
and threading the wires back through the conduit,
to the yoke junction box outboard of the pilot’s seat
and to the inverter junction box under the pilot’s seat.

4. Attach wire numbers 422 and 424 to their
terminals on the inverter junction box and then replace
cover to box.

5. Attach all wires leading from the yoke
to their terminals on the yoke junction box. Close cover
to junction box.

6. Attach flexible conduit (9) to receptacle
(7) on yoke by screwing on coupling nut (8). (See
figure 163.)

7. Attach conduit (12) to yoke by means of
clips (13); attach the four ignition switch wires to the
ignition switch terminals; attach the conduit to the
ignition switch case by screwing on the coupling nut
(15); replace ignition switch cover and fasten in place
with the three screws.

8. Attach elevator and aileron cables to yuke
by reversing the removal ptocedure in paragraph b.,
(2), (a) through paragraph b., (2), (f). For correct
tension of cables, refer to Section IX, Table A.

¢. RUDDER PEDALS.

(1) DESCRIPTION. (See figures 164 and 165.)
—A set of rudder pedals is installed in the pilot’s com-
partment in front of both the pilot and copilot. The
pilot’s pair of pedals is hinged on a shaft below the
pedals. Fastened to each pedal arm is a mast. The two
pedals of the pilot are interconnected by a cable linkage
between the masts. The cable passes around pulleys
located under the rudder pedal shaft. This same ar-
rangement is installed on the copilot’s side. In addition,
by means of cables passing over pulleys located in struc-
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NAME
Rudder Pedal Assemblies

No. PART No.
1 28C5705-2L

28C5705-2R
8 AN210-4A Pulley

10 Q4004-O-5 Pulley Bracket
AN210-4A Pulley

11 Q4004-2-5 Pulley Bracket
AN210-4A Pulley

12 28C5540-6 Tab

13 24P054 Spring

14 28C5540-7 Tab

15 28C2092-15
16 28C5563-3
17 28C5563-2

Cable Assembly
Cable Assembly
Cable Assembly

18 28C6036 Rudder Pedal Hub Assembly

19 28C6035 Lug

20 28C6029-6 Rudder Pedal

21 28C6033 Trip Lever Bracket

22 AN960D8 Washer

23 28C5731-L Brake Pedal Mast Assembly
28C5731-R

24 28C5587-L Brake Pedal
28C5587-R

25 28C2068-0 Pedal Mast (Pilot's Left)
28C2068-2 Pedal Mast (Pilot’s Right)

" No. PART No.

Section 1V
Paragraph 18,¢

NAME

28C2068-1 Pedal Mast (Copilot's Right)
28C2068-3 Pedal Mast (Copilot's Left)

27 28C2065 Bushing '

29 28C2071 Mast Guide

30 28C5707 Link Assembly

31 28C5701-L Brake Lever Assembly
28C5701-R
28C5701-2

34 28C2061 Bearing Casting

35 28C5716 Shaft

36 22C061 Sleeve

37 22C063 Washer

38 28C5724 Sleeve

40 B543 (Fafnir) Bearing

4] 6A (Fafnir) Bearing

42 28C2059-2
43 28C2059-3

Trip Lever (Pilot's)
Trip Lever (Copilot's)

45 28C2098 Spring
46 28C2062 Bushing
47 28C2064 Pin

48 28C5522 Pin

49 28C5523 Guide
50 28C5521 Stop

51 NSC034 Spring

ture built over the rudder pedals, the pilot’s left rudder
pedal is connected to the copilot’s right rudder pedal,
and the pilot’s right rudder pedal is connected to the
copilot’s left rudder pedal. The interconnecting cables
are attached to the masts alongside the rudder pedals.
Two cables, one attached to the pilot’s left rudder pedal
mast, and the other attached to the copilot’s right rud-
der pedal mast, lead aft on the port and starboard sides
respectively, to the rudder surface. At the side of each
rudder pedal is placed a pedal adjusting lever. By push.
ing each lever to one side with a foot, a pin is released,
and each rudder pedal can then be swung forward or
aft until it is in correct position for the pilot’s or co-
pilot’s leg comfort. Hinged to the upper part of each
of the four rudder pedals, (on PBY-5A airplanes only),
is a brake pedal. These pedals actuate a linkage which
controls the hydraulic brake system. (See Par. 21.)

(2) REMOVAL AND DISASSEMBLY.

(a) PBY-5A.
(See figure 164.)
1. Break safety wiring and loosen turnbuckles
on rudder cable aft of station 2.0, port side, to ease
cable tension. Repeat operation on starboard side.

2. On port side, detach rudder cable from
rudder pedal mast (25) by removing clevis bolt. Re-
peat operation on starboard side.

3. On pilot’s side, detach lower rudder idler
cable (15) from rudder pedal masts (25) by removing
attaching bolts. Detach both pulleys from their pulley
“rackets (10) and (11). This permits complete removal

-able (15). Repeat operation for copilot’s side.

4. Break safety wiring and loosen turnbuckles
to ease tension on overhead rudder connecting cables
(16) and (17). Detach ends of cable (17) from copilot’s
right rudder pedal mast (25) and then from pilot’s left
rudder pedal mast (25). Detach ends of cable (16) from
copilot’s left rudder pedal mast (25) and then from
pilot’s right pedal mast (25). By withdrawing the four
pulleys (8) from the overhead structure, the cables
(16) and (17) may be completely removed.

5. Detach the four brake cables from the four

~ lower brake lever assemblies (31) by removing the four

clevis bolts.

6. Unhook the spring (13) from the brake
lever tab (12) on both pilot’s and copilot’s sides.

7. Detach the four bearings (34) from the
airplane structure by removing 16 bolts. This permits
both the pilot’s rudder pedal assembly and the copilot’s
rudder pedal assembly to be removed from the air-
plane.

8. The pilot’s or copilot’s rudder pedals may
be disassembled as follows:

a. Detach both links (30) from upper brake
pedal masts (23) and lower brake lever assemblies
(31) by removing the four clevis bolts.

b. Detach brake pedal masts (23) from
brake pedals (24) by removing the two long bolts
which attach the masts to the brake pedal hubs, and
then withdraw the spring-loaded pins (48) in order to
release masts from upper part of brake pedals.

c. Detach rudder pedal adjusting levers
(42) by removing two bolts and the springs (45).
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No. PART No. NAME

1 AN210-4A Pulley

2 28C2091-15 Cable Assembly

3 28C2091-20 Cable Assembly

4 B543 (Fafnir) Bearing

5 28C2061 Bearing Casting

6 28C6030-2R . Rudder Pedal

7 28C6030-2L Rudder Pedal

8 28C2059-L Trip Lever (Pilot's)

9 28C2098 Spring

10 28C2065 Bushing

n 28C2068-0 Pedal Mast (Pilot's Left)

28C2068-1 Pedal Mast (Copilot's Right)

Section IV
Paragraph 18,¢c-18,d

No. PART No. NAME

28C2068-2 Pedal Mast (Pilot’s Right)
28C2068-3 Pedal Mast (Copilot's Left)

12 28C2071 Mast Guide

13 28C2064 Pin

14 28C2063 Shaft

15 28C2062 Bushing

16 AN210-4A Pulley

17 AN210-4A Pulley

18 28C2092-0
19 28C2005-2R
20 28C2059-R
21 28C2005-2L

Cable Assembly

Rudder Pedal Assem. (Copilot's)
Trip Lever (Copilot's)

Rudder Pedal Assem. (Pilot’s)

d. Detach the two bearings (34) from the
ends of the main rudder pedal shaft by removing two
bolts. Further disassembly of the rudder pedal shaft
is inadvisable as all bearing retainers, spacers, etc., are
fastened in place by means of rivets.

(b) PBY-5. (See figure 165.)—The removal
and disassembly of the rudder pedals on the PBY-5
airplanes is similar to that on the PBY.5A airplanes
with the exception of the brake pedal and linkage.

(3) MAINTENANCE.

(a) For maintenance of cables, see paragraph
b(3).

(b) At 50 to 60 hour intervals, wipe dirt and
grease from rudder pedal mechanism, and then lubri-
cate all linkage joints with a light oil (Specification AN-
0-6). Also lubricate bearings, through the Zerk fit-
tings, with grease (Specification AN-G-10).

(c) Check to see that cable tensions are held to
values shown in Section IX, Table A.

(4) ASSEMBLY AND INSTALLATION.

(a) PBY-5A.
(See figure 164.)

I. Reassemble rudder pedals by reversing pro-
cedure given in paragraph c., (2), (a), 8.

2. Attach both pilot’s and copilot’s rudder
pedal assemblies to structure in airplane by bolting the
four bearing supports (34) in place with the 16 bolts.

3. Attach the four brake cables to the four
lower brake lever assemblies (31) by means of the four
clevis bolts. Hook the spring (13) to the brake lever
tab (12) on both pilot’s and copilot’s sides.

4. By means of clevis bolt, attach end of over-
head rudder connecting cable (16) to pilot’s right pedal
mast (25). Run cable up and around the two pulleys
(8), and down to the copilot’s left rudder pedal mast
(25), to which it is attached by means of a clevis bolt.
The two pulleys (8) are to be installed in the over-
head structure at the same time the cable is installed.

5. Repeat above procedure for attachment of
overhead rudder connecting cable (17) to pilot’s left

rudder pedal mast (25), and to copilot’s right rudder
pedal mast (25).

6. On pilot’s side, attach both ends of the
lower rudder idler cable (15) to the rudder pedal mast
(25) by means of the two clevis bolts. During this op-
eration, the cable is passed around the two pulleys,
which are installed at the same time in their brackets
(10) and (11). Repeat this procedure for installation
of lower rudder idler cable on copilot’s side.

7. On pilot’s side, attach main rudder cable to
rudder pedal mast (25) by means of clevis bolt. Repeat
operation for copilot’s side.

8. Tighten all turnbuckles to give correct ca-
ble tension as shown in Section IX, Table A. Safety
all turnbuckles as outlined in paragraph d., (4), (b), 6.

(b) PBY-5. (See figure 165.)—The assembly
and installation of the rudder pedals on the PBY.5 air-
planes is similar to that on PBY-5A airplanes with the
exception of the brake pedals and linkage.

d. ELEVATOR CONTROL SYSTEM.
(1) DESCRIPTION. (See figure 166.)—The ele-

vator surfaces are actuated by a dual cable system run-
ning aft from the pilot’s compartment to the elevator.
One pair of cables, attached to the control yoke mast
on the pilot’s side run aft on the port side of the air-
plane, (one of the cables passes through the automatic
pilot servo) and over pulleys to a bell crank in the tail.
This bell crank actuates a torque tube which controls
the elevator surfaces. The other pair of cables, at-
tached to the control yoke mast on the copilot’s side,
run aft over pulleys to the other arm on the bell crank
in the tail. At a number of places in the aft end of the
airplane, fair-leads are provided for the two pairs of
cables.

(2) REMOVAL.

(a) Break safety wiring and disconnect the ca-
bles at the eight turnbuckles (5) and (16). (See figure
166.)

(b) Disconnect the cables (25) and (28) at the
automatic pilot servo (27) by detaching the servo rod
fittings.
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Neo. PART No. NAME No. PART No. NAME
1 28C1118 Cable Stop 23 AN210-4A Pulley
28C1117 24 *28C5510-16 Cable Assembly
2 28C087-6 Pulley **28C5510-14
3 28C5017-16 Cable Assembly 25 *28C5017-20 Cable Assembly
4  *28C5017-31 Cable Assembly **28C5017-19

**28C5017-19 26 22C185-5 Fair-lead
5 AN155-465 Turnbuckle 27 Automatic Pilot Servo
6 AN210-3A Pulley 28 28C5511-15 Cable Assembly
7 22C185-5 Fair-lead 29 28C5017-16 Cable Assembly
8 *AN210-4A Pulley 30 28C5511-13 Cable Assembly
9  *AN210-4A Pulley 31 88-L-1000 Shear Link
10 *28C5017-20 Cable Assembly (F. 5.:5. C)
**28C5017-19 32 28C1134 Eye Bolt
¥ *28C5017-25 Cable Assembly 33 AN320-4 Nut
**28C5017-18 AN380-2-2 Cotter Pin
12 *AN210-4A Pulley 34  28C6027 Adjusting Link
13 22C185-4 Fair-lead 35 AN316D16R Check Nut
14 28C4034-9 Fair-lead Assembly 36 28C081 Clevis
28C4034-10 37 28C078 Bell Crank
28C4034-11 38 AN25-32 Bolt
15 AN210-3A Pulley AN320-5 Nut
16 AN155-465 Turnbuckle AN916-516L Washer
17 AN210-4A Pulley AN380C2-2 Cotter Pin
18  *28C5017-33 Cable Assembly 39 **2BC134 Fair-lead
**28C5017-37 40 **22C185-.5 Fair-lead
19 28C5017-32 Cable Assembly 41 **22C185-3 Fair-lead
20 28C080 Tube Assembly 42 **AN210-3A Pulley
21 28C5017-32 Cable Assembly 43 **AN210-5A Pulley
22 28C5510-18 Cable Assembly 44 **AN210-5A Pulley
*PBY-5A only.

**PBY-5 only.

(c) Detach the cables (3), (4), (29), and (30)
from the control yoke masts on both pilot’s and co-
pilot’s sides by removing the four clevis bolts.

(d) Detach all fair-leads by removing sheet
metal or machine screws.

(e) Remove pulley guard pin at pulley bracket
on bulkhead 2, on both port and starboard sides. Re-
move pulleys from rest of elevator cable system brackets
aft of bulkhead 2. To remove a pulley, first pull out
cotter pin, and then unscrew nut, and remove bolt.

Note
If other pulleys belonging to another cable
system are installed on the same bolt, tension
on the foreign cable must be eased by loosen-
ing the nearest turnbuckle before removing
the pulley bolt.

(f) Detach cable adjusting links (34) from bell
crank (37) by removing bolts (38).

(g) Detach adjustable operating tube (20) from
bell crank (37) and torque tube horn by removing
two bolts. Detach bonding braids by removing self-
tapping screws in bell crank and torque tube horn.

(h) Remove all elevator system cables from
airplane.

(3) MAINTENANCE. (See paragraph b., (3).)
(4) INSTALLATION.

(a) To install elevator cables in airplane, re-
verse removal procedure of paragraph d., (2).

(b) RIGGING ELEVATOR CABLE
CONTROL SYSTEM.

1. Set and then lock control yoke in neutral
position. This may be done with control yoke locking
bar. (See Section III, Par., 2, g., (2), (a).) When in
neutral position, the forward end of the control yoke
wheel is 35 5/16 inches forward of bulkhead 2. After
servo shut-off valve is set in “OFF” position, center
automatic pilc';t servo piston.

2. Set elevator surfaces to neutral position by
lining up with stabilizer trailing edge.

3. Adjust cable tensions to correct value by
tightening turnbuckles. (See Section IX, Table A for
cable tensions.)

4. Check to see that elevator surfaces are still
in neutral position. If not, adjust clevis (36) on operat-
ing tube (20) by means of check nut (35) until neutral
position is obtained.

5. Adjust stops (1) on cables in pilot’s cockpit
to permit a 75/16 inches forward movement and a
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10 11/16 inches aft movement of the pilot’s and co-
pilot’s control wheel from the neutral position.

6. Safety all turnbuckles with .040 zinc coated
steel wire (Specification AN-QQ-W-435). There should
be a minimum of five wraps of wire around each turn-
buckle fitting. (See figure 167.) Not more than four
threads of turnbuckle fittings should be exposed.

e. AILERON CONTROL SYSTEM.
(See figure 168.)

(1) DESCRIPTION.—The ailerons are actuated
by a cable and connecting rod system running from the
copilot’s position to the ailerons. On port side, one
aileron control cable runs from the yoke (See para-
graph b., (1).) over two pulleys, through the auto-
matic pilot servo, over three more pulleys, and up
through the superstructure to a pulley on the rear
spar. The cable wraps around the rear spar pulley
and is attached to a transverse push-pull rod on the
starboard side and aft face of the wing rear spar. This
push-pull rod is connected to an idler lever which, in
turn, is connected by cables to a bell crank. The bell
crank is linked to an operating tube, whose other end
is attached to the hinged aileron surface on the star-
board side. On the starboard side of the airplane, a ca-
ble runs from the control yoke aft to the rear spar of
the wing, and then out to the port aileron in similar
fashion. However, this cable run differs in that it does
not pass through a servo unit.

(2) REMOVAL.
(a) Break safety wiring and disconnect the ca-
bles at the four turnbuckles (4) and (9).

(b) Disconnect the cables (19) and (21) at the
automatic pilot servo by detaching the servo rod fit-
tings.

(¢) Detach cables (2) and (22) from control
yoke as shown in paragraph b., (2).

(d) Remove guard (26) from pulleys (27) on
rear spar of wing and then remove all other aileron
system pulleys from airplane. (See note under para-
graph d., (2), (e).)

(e) Detach cables (11) and (18) from push-pull
tube (24) by removing the two belts from connecting
links (28) and the screws attaching both bonding
braids (23).

(f) Remove all cables in the hull and super-
structure from airplane.

(g) Disconnect push-pull tube from idler lever
(16) on both port and starboard side of wing.

(h) Separate aileron push-pull tube (24) by
detaching sleeve (25) and the two clamps (29). These
parts are detached by the removal of eight bolts. (See
figure 20 for access.)

(i) Slide port push-pull tube outboard until it
clears the outboard roller bearing assembly (12). Then,
slide push-pull tube inboard and aft of roller assem-
blies and withdraw tube from airplane through access
on upper surface of trailing edge of wing near center

RESTRICTED
AN 01-5MA-2

line. Repeat operation for removal of push-pull tube
from starboard side of airplane.

(j) Detach the aileron operating tube (30)
from the bell crank (31) by removing one bolt. Repeat
for starboard side.

(k) Detach the four cables (15) from idler lever
(16) and bell crank (31) on both port and starboard
sides of wing by removing four clevis bolts. (See figure
20 for access.)

(1) Detach bell crank (31) from both port and
starboard sides of wing by removing hub (13) and
bonding braid.

(m) Detach idler lever (16) on both port and
starboard sides of wing by removing hub (13) and
bonding braid.

(3) MAINTENANCE.
(See paragraph b., (3).)
(4) INSTALLATION.
(a) On port and starboard sides of wing, attach
idler levers (16) and bell cranks (31) by means of hubs
(13). Attach bonding braids. (See figure 168.)

(b6) On port and starboard sides, attach aileron
operating tubes (30) to bell cranks (31) by means of
two bolts.

(c) On port side of wing, attach the two cables
(15) to idler lever (16) and bell crank (31) by means
of four clevis bolts. Repeat operation for starboard side
of wing.

(d) Insert both port and starboard halves of
push-pull tube in airplane by reversing removal pro-
cedure given in paragraph e., (2), (i). Assemble halves
of push-pull tube by attaching the sleeve (25) and two
clamps (29) by means of the eight bolts.

(e) Attach both ends of push-pull tube (24) to
idler lever (16) by means of two bolts.

(f) Attach ends of cable (11) and (18) to fit-
tings on clamp (29) by means of bolts. Connect bond-
ing braid from each cable end to push-pull tube by
means of two screws.

. (g) Install all cables in hull and superstructure
by reversing procedure outlined in paragraph e., (2),
(a) through paragraph e., (2), (d).

(h) RIGGING AILERON CONTROLS.

I. Center the pilot’s and copilot’s control
wheel by first removing the snap-on cover on the under
side of the yoke (See figure 162.) and then turning the
wheels until the turnbuckle on the exposed aileron
cable is approximately at the center of the opening. At
this position, the arrow on each wheel should be point-
ing down. Clamp the wheel in this position by means
of yoke locking bar. (See Section III, Par. 2, g., (2).)
After setting servo shut-off valve in “OFF” position,
center the automatic pilot servo piston.

2. Droop port aileron one inch by adjusting
operating tube (30) at aileron bell crank (31). By
loosening the jam nut on the clevis end of the aileron
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Section IV
Paragraph 18,e-18,f

l. CABLE
2 CABLE FITTING

4. TURNBUCKLE

3 040 ZINC COATED STEEL SAFETY WIRE (AC995)

Figure 167—Typical Safetying of Turnbuckle

operating tube, the tube can be extended or withdrawn
by adjustment. (See figure 20 for location of access.)
Repeat above operation for starboard side. The reason
for drooping both ailerons one inch is to prevent the
nose of the aileron from projecting below the wing
lower contour, and thus make possible the formation
of ice on the aileron nose.

3. Aileron throw is 19%4° down and 21° up
from the line of coincidence of the aileron and the wing
trailing edge. Allowable tolerance for aileron throw
each way is 1% °. The stops for the limitation of aileron
surface travel are located within the ailerons at the
hinge nearest the aileron control tube. These stops move
with the aileron and bump against the hinge bracket
at the limits of travel. The aileron throw corresponds
to a rotation of the control wheel of 267° each side of
neutral, and a movement of the aileron push-pull tube
of 414 inches each way.

4. Tighten all turnbuckles to tension shown
in Section IX, Table A. (For safetying turnbuckles, see
paragraph d.; (4), (b), 6.)

f- RUDDER CONTROL SYSTEM.

(1) DESCRIPTION.—The rudder surface is
actuated by a pair of cables that run aft from the rud-
der pedals in the pilot’s compartment to the rudder.
On the port side, one rudder control cable is attached
to the pilot’s rudder pedal mast, and runs aft over
three pulleys to the automatic pilot servo piston rod.
From here it runs aft over pulleys to the tail, where
it is connected to the port side of the rudder horn. On
the starboard side of the airplane, the rudder control
cable is attached to the copilot’s rudder pedal mast, and
runs aft over pulleys to the tail, where it is connected
to the starboard side of the rudder horn. At a number

L]

of places in the aft end of the airplane fair-leads are
provided. (‘See figure 169.)

(2) REMOVAL.

(a) Break safety wiring and disconnect the ca-
bles at the four turnbuckles (10) and (25).

(b) Disconnect cables (3) and (26) at the pilot’s
and copilot’s rudder pedal masts by removing two
clevis bolts.

(¢) On port side of airplane, disconnect cables
(20) and (23) at piston rod fittings of automatic pilot
servo (22).

(d) Remove pulley guard pin from upper pul-
ley bracket at bulkhead 2 on both port and starboard
sides. Remove the pulleys from all other pulley brackets.
(See note under paragraph d., (2), (e).)

(e) Detach all fair-leads by removing sheet
metal or machine screws.

(f) Detach cable adjusting links (14) from port
and starboard horns (15) of. rudder.

(g) Remove all cables from airplane.
(3) MAINTENANCE.

(See paragraph b., (3).)
(4) INSTALLATION.

(a) Reverse removal procedure outlined in para-
graph f., (2), (a) through paragraph f., (2), (g) for
installation of rudder cables.

(b) RIGGING RUDDER CABLES.

1. Set all four rudder pedals in neutral adjust-
ing position by means of adjusting levers. (See para-
graph c., (1).)

2. Set all four rudder pedals in neutral by ad-
justing turnbuckles on rudder pedal interconnecting
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RESTRICTED Section IV
AN 01-5MA-2 Paragraph 18,f-18,g
No. PART No. NAME No. PART No. NAME
1 20C087-6 Pulley 18 *:ggggglg-iz Cable Assembly
£ i | S/ sy 19 *28C5512-14 Cable Assembly
3 20C087-6 Pulley +*28C5512.13
4 AN155-465 Turnbuckle 20 ARt Bt Sarvo
VAR . i Puny 21 28C5512-15  Cable Assembly
6  *28C2086-22 Cable Assembly 22 28C5512-12 Cable Assembly
**28C2086-21 23 Q506A-2-3 Bonding Braid
7 22C185-3 Fair-lead 24 28C021-3 Push-Pull Tube
8  *AN210-4A Pulley 25 28C021-4 Sleeve
**AN210-3A (Port) 26 28C051 Guard
9 AN155-46L Turnbuckle 27 20C087-6 P‘ulley
10 *AN210-4A Pulley gg ggggggg t:-rk
* ’ le A amp
i **g:ggggg-g; CoBiw pammmbly 30 28C024 Operating Tube Assembly
12 ; 31 28C057 Bell Crank
28C055 Bearing Assembly 32 *+22C185.3 Fair-lead
13 28C056 Hub 33 **28C134 Fair-lead
14 28C054 Clevis 34 **AN210-5A Pulley
15  28C1098 Cable Assembly 35 **AN210-5A Pulley
16 28C064 Idler Lever 36 **22C185-3 Fair-lead
17 *AN210-5A Pulley 37 **AN210-3A Pulley
*PBY-5A only.
**PBY-5 only.

cable system. (See figures 164 and 165.) When the rud-
der pedals are set in neutral position, the distance from
the brake pedal hinge axis (located at the tep of the
rudder pedals on the PBY-5A or the center of the top
rung of the rudder pedals on the PBY-5) to bulkhead
1 is 13% inches. Clamp rudder pedals in this position.

3. While the rudder surface and also the auto-
matic pilot rudder servo piston rod is kept in a neutral
position, the cables running from the rudder pedals
aft to the rudder surface are adjusted to the proper
tension by means of the turnbuckles. (See Section IX,
Table A for tension values, also paragraph d., (4), (b),
6 for safetying of turnbuckles.)

4. The rudder stops, which are located on the
center rudder hinge bracket in the empennage, bump
against the rudder horns. These stops are installed at
the factory to give a rudder travel of 22° to each side
of neutral. This corresponds to a rudder pedal travel of
4 17/32 inches each way from neutral.

g. ELEVATOR TAB CONTROL SYSTEM.

(1) GENERAL.—The elevator tabs, located on
the aft inboard edges of the elevators, are actuated by
a linkage and cable system that runs from elevator tab
control unit in the pilot’s compartment aft to the
elevators.

(2) ELEVATOR AND RUDDER TAB
CONTROL UNIT.
(a) DESCRIPTION. (See figure 170.)—The
elevator and rudder tab control unit is enclosed by a
casting mounted above the pilot and copilot on center

line of airplane. The casting contains two drums which
are attached to two shafts mounted in anti-friction
bearings set in the box. Gears attached to the larger
drum shaft mesh with a gear on a pointer indicator
shaft and a gear on a crank handle shaft. When either
the pilot’s or copilot’s crank handle is turned, a cable,
wrapped around the large drum and fastened to it by
a set screw, is moved. The two cable ends lead aft to
the elevator tab surfaces. The movement of the crank
handle also causes the pointer indicator to move up or
down. A scale, located on each side of the box, pro-
vides an elevator tab setting reading. A similar pointer
indicator and shaft assembly, meshed by gears to the
smaller drum and shaft, is actuated by movement of a
knob attached to the shaft of the smaller drum. Both
ends of a cable, wrapped around and fastened to the
smaller drum by means of a set screw, lead aft to the
rudder tab surface. By turning the knob on the bottom
of the box, the pointer moves up or down, and a read-
ing may be taken on scales provided for rudder tab
readings. One scale is located on each side of the box.

(b) REMOVAL AND DISASSEMBLY.

1. Break safety wiring and connections of the
ends of the two cables (2) and (36) at the four turn-
buckles (4) aft of bulkhead 2. (See figure 171.)

2. Detach the two parts of the fair-lead (35)
on bulkhead 2 by removing the six screws.

3. Detach elevator crank shaft brace (1) from
stringer by removing the three bolts. Remove entire
gear box assembly (42) by withdrawing the four bolts
(41) that hold it in place. (See figure 170.)
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RESTRICTED Section IV
AN 01-5MA-2 Paragraph 18,g
No. PART No. NAME No. PART No. NAME
1 20C087-6 Pulley 18 AN210-3A Pulley
2 20C087-6 Pulley 19 28C4034-9 Fair-lead Assembly
3 *28C5018-19 Cable Assembly 28C4034-10
212 20 26C551047  Cable Auembl
4 *28C5018-16 Cable Assembly ++28CE510.15 G e e
*EEgIR B8 21 *28C5529 Fair-lead
3 22C185-3 Fair-lead 22 Automatic Pilot Servo
6  *AN210-4A Pulley 23 *28C5511-15 Cable Assembly
7 *AN210-4A Pulley **28C5511-14
8  *AN210-4A Pulley 24  AN210-3A Pulley
9 22C185-4 Fair-lead 25 AN155-465 Turnbuckle
10 AN155-46L Turnbuckle 26 28C5511-12 Cable Assembly
1 AN210-4A Pulley 27 *+23C134 Fair-lead
12 28C5018-23 Cable Assembly 28 **22C185-3 Fair-lead
13 AN210-4A Pulley 29 “*28C134 Fair-lead
14 28C6027 Link 30 **22C185-3 Fair-lead
15 Rudder Horn 31 **AN210-3A Pulley
16 AN210-3A Pulley 32 **AN210-5A Pulley
17  *28C5510-25 Cable Assembly 33 **AN210-5A Pulley
**28C5510-23 34 **AN210-3A (Port) Pulley
*PBY-5A only.
**PBY-5 only.

4. Disassemble gear box assembly (42) as
follows:

a. Detach cranks (2) and knob (28) by
removing the three taper pins (5).

b. Detach the four cable fair-leads (37) by

removing the four screws (35).

c. Detach cover plate (26) by removing the
four screws (33) and prying the cover plate off the
five shafts (17), (24), and (25).

d. Detach the two bearing plates (9) by
removing the eight screws (8).

e. By unscrewing shaft (17) from nut (14),
withdraw the elevator tab indicator assembly and both
rudder tab indicator assemblies from the box.

f. Withdraw elevator tab drum (19) and
cable, and rudder tab drum (20) and cable from box
(13) through cable opening into box. Detach cables
(38) and (39) from both drums by removing the two
set screws (22).

g. Remove the ball bearings (27) from the
gear box (13), cover plate (26), and the ball bearings
(10) from the elevator tab crankshaft plates (9), and
the crankshaft brace (1).

h. Detach pinion gear (23) from elevator
tab drum (19) by knocking out key and sliding off the
gear.

i. Detach gears (21) and (29) from their

respective drums by removing the eight attaching
screws (31).

(¢) MAINTENANCE.—At 50 to 60 hour in.

tervals, remove cover to gear box, and lightly coat gears

with grease (Specification AN-.G-10). Lubricate thread-
ed indicator shafts with oil (Specification AN-O-6).

(d) ASSEMBLY AND INSTALLATION.

1. Assemble gear box by reversing procedure
outlined in paragraph g., (2), (b), 4. (See figure 170.)
However, when cables (38) and (39) are attached to
drums (20) and (19) respectively, by means of set
screws (22), the arrangement and the number of wraps
of each cable and the location of the stops (40) should
be as noted in figure 170 to correspond to a neutral

_ setting of each indicator (pointer at zero).

2. Artach the gear box assembly to the air-
plane structure above the pilot and copilot by means of
the four attaching bolts (41). Attach the crank handle
brace (1) to stringer by means of the three bolts.

3. Run the tab cable ends aft through bulk-
head 2, and then attach the two parts of the fair-lead
(35) (See figure 171.) to bulkhead 2 by means of the
six screws. Connect cable ends to aft cables by tighten-
ing turnbuckles to tensions shown in Section IX, Table

A. Safety turnbuckles. (See paragraph d., (4), (b), 6.)

(3) ELEVATOR TAB CONTROL CABLE
SYSTEM.

(a) DESCRIPTION. (See figure 171.)—The
elevator tabs are actuated by two cables leading aft
along center line of airplane from the elevator tab con-
trol unit in the pilot’s compartment to the tab surfaces.
From the control box, each of the two cables leads aft
over pulleys and fair-leads to the tail. Here, they are
attached to a cable and chain run.around assembly. The
chain assembly runs around a sprocket, located on both
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No. PART No. NAME No. PART No. NAME

1 28C1075 Brace 2h 28C1068-5 Shaft

2 28C1065-5 Crank Assembly 26 28C1073 Cover Plate

9 28C1092 Taper Pin 27 K-C6(FAFNIR) Bearing

é AN960-6 Washer 28 28C1066 Handwheel

7 AN365-632 Nut 29 28C1070-6 Gear

8 AN505-6-6 ~ Screw 31 AN515-6-8 Screw

9 28C1076-2 Plate AN935.6 Washer

10 AN201-K6A Bearing 33 ANS515-8-12 Screw

11 28C1068-9 Shaft 34 AN960A8 Washer

12 28C1070-4 Gear AN935-8 Washer

13 28C1072 Box 35 ANS515-6-10 Screw

14 28C1068-7 Nut 36 AN365-632 Nut

15 Pointer 37 28C1070-10 Fair-lead

17 28C1068-6 Shaft 38 28C1123-3 Rudder Tab Cable Assembly
19 28C1067-2 Drum 39 28C1123-2 Elevator Tab Cable Assembly
20 28C1067-3 Drum 40 28C1050 Stops
21 28C1070-5 Gear 28C1051

22 AN526DD832-6  Set Screw 41 AN3-D5A Bolt

23 28C1070-3 Gear AN365-D1032 Nut

24 28C1068-4 Shaft 42 28C1070-0 Control Unit Assembly

port and starboard sides of the stabilizer. Each sprocket
drives a screw that operates a push-pull tube, which in
turn is connected to the elevator tab. This screw ar-
rangement prevents any sudden air gusts from moving
the elevator tab surfaces.

(6) REMOVAL.

(See figure 171.)

1. Break safety wiring and disconnect the two
turnbuckles (4) aft of bulkhead 2, and by crawling up
along the tail interior and through the wide opening
in deck aft of hull station 8.66, disconnect the two turn-
buckles (15) in the lower fin.

2. Remove all pulleys and fair-leads in the
airplane. Open up the split fair-leads. :

3. Detach sprocket guards (38) on both port
and starboard sides, and then, after detaching chain
(19) from cable (22) at turnbuckle (20), lift the chain
from both sprockets (37). (See figure 62 for access to
the sprockets.)

4. To detach cables (16) and (17) from chain
and cable run-around assembly, it is necessary to re-
move the lower fairing (76) (See figure 60.) and the
elevator crank house fairing (31). (See figure 62.) To
remove fairings, detach the screws or bolts. By reach-
ing through the access hole in the rear spar of the
stabilizer, it is possible to remove the pulleys (39) and
the fair-lead (40) in the bracket (41). (See figure 171.)
The cable and chain run-around assembly may then be
drawn forward through the airplane.

(c) MAINTENANCE.—For maintenance of
cables, chains, and pulleys, see paragraph b., (3).)

(d) INSTALLATION.
(See figure 171.)

1. Attach a long stiff piece of wire to the loose
end of the chain (19). Feed the chain and cable run.
around through the access door above the starboard
sprocket (37), and by means of the stiff wire, run the
chain over to the port sprocket. By making use of the
access hole above this sprocket, it is possible to pass the
chain over the port sprocket and back to the starboard
sprocket. At the access hole above the starboard
sprocket, the run-around installation is completed by
removing the wire from the chain and attaching it to
the cable end by means of the turnbuckle (20). (For
location of access doors, see figure 62.)

2. By means of access attained as shown in
paragraph g., (3), (b), 4., screw the fair-lead (40) in
place around the two cables (21) and (22).

3. Attach the pulleys (39) to bracket (41) with
cables (16) and (17) in position around the pulleys.
By rotating the run-around, it is possible to bring 1he
connecting links (18) on each side of the run-around
assembly into position near the pulley bracket (41),
where it is possible to connect cables (16) and (17) to
the run-around by clevis bolts inserted through the
links (18) on the run-around.

4. Replace elevator crank housing and fairing
by reversing procedure of paragraph g., (3), (b), 4.

5. Install cables leading forward to pilot’s
compartment by reversing procedure outlined in para-
graph g., (3), (5), 1. and paragraph g., (3), (b), 2.

6. RIGGING ELEVATOR TAB CABLES.

(See figure 171.)
a. With elevator tab cable rigged and
clamped to neutral position in control box in pilot’s
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RESTRICTED Section IV
AN 01-5MA-2 Paragraph 18,g-18,h
No. PART No. NAME No. PART No. NAME
1 Tub Control Unit 2 28C1091-3 Elevator Tab Cable Assembly
2 28C1123-2 Eievator Tab Cable Assembly 23 2875090 Sprocket
3 28C1050 Stop Assembly 24  *28C1100-9 Chain
28C1051 *+28C1100-7
4 AN155-85 Turnbuckle 25 AN210-2A Pulley
5 AN210-1A Pulley 26 28C2079-21 Rudder Tab Cable Assembly
6  *28C1124-26 Elevator Tab Cable Assembly 27 28C2079-20 Rudder Tab Cable Assembly
*+28C1124-12 28 AN155-85 Turnbuckle
7 *28C1124-27 Elevator Tab Cable Assembly 29 AN210-2A Pulley
**28C1124-14 30 28C1105-6 Fair-lead
8  *28C2079-26 Rudder Tab Cable Assembly 3 28C1105-3 Fair-lead
**28C2079-22 3% - *2BC11N5-3 Fair-lead
9 *AN210-TA Pulley 33 *28C1105-8 Fair-lead
10 *28C2079-26 Rudder Tab Caoble Assembly 34 AN210-1A Pulley
**28C2079-23 35 28C1094 Fair-lead
11 *AN210-1A Pulley 36 28C1123-3 Rudder Tab Cable Assembly
12 *AN210-1A Pulley 37 28C1145 Sprocket
13 28C1105-4 Fair-lead 38 28C1087 Guard
14 28C1105-7 Fair-lead 39 AN210-2A Pulley
15 AN155-85 Turnbuckle 40 2821045 Fair-lead
16 28C1124-3 Elevator Tab Cable Assembly 4] Pulley Bracket
Y7 28C1124-2 Elevator Tab Cable Assembly 42 **AN210-1A Pulley
18 28C071 Connecting Link 43 **AN210-1A Pulley
19 28C1100-2 Chain 44 **28C1105-2 Fair-lead
20 AN155-85 Turnbuckle 45 **28C1059 Fair-lead
21 28C1091-2 Elevator Tab Cable Assembly 46 **28C1141 Fair-lead
“PBY-5A only.
“*PBY-5 only.

compartment. (See paragraph g., (2), (d), 1.), loosen
turnbuckle (20) on cable (22) and temporarily lift
chain off sprocket (37) on starboard side of stabilizer.
Then with elevator surfaces set in neutral, turn the
sprocket (37) until the elevator tab trailing edge is in
alignment with the elevator trailing edge. Drop chain
back over sprocket while in this position. Repeat op-
eration at other sprocket, and then tighten and safety
turnbuckle (20).,

b. With elevator tabs in neutral position,
tighten at all turnbuckles until tension noted in Sec-
tion IX, Table A is obtained. Safety all turnbuckles as
noted in paragraph d.,%(4), (b), 6.

c. The cable stops aft of bulkhead 2 are set
so that the throw of each elevator tab is 5+ 1° above
and 10 +1° below the line of coincidence of the tab
and elevator trailing edges.

WARNING

Check to see that cable connections are not
reversed. When the pointer on the elevator tab
control box moves to “INOSE UP,” the eleva-
tor tab must move down. This causes the ele-
vator to move up and therefore causes the air-

plane to "NOSE UP.”

h. RUDDER TAB CONTROL SYSTEM.
(1) GENERAL.—The rudder tab is actuated by

two cables leading aft from the rudder tab control unit
in the pilot’s compartment to the rudder tab.

(2) ELEVATOR AND RUDDER TAB CON-
TROL UNIT. (See paragraph g., (2).)

(3) RUDDER TAB CONTROL CABLE
SYSTEM.

(a) DESCRIPTION. (See figure 171.)—From
the rudder tab control unit each of the two cables leads
aft over five pulleys to the tail. Here, the two cables
are attached to a chain which wraps around a sprockert
located in the fin. A screw mechanism, fastened to the
sprocket shaft, is connected to a push-pull rod assem-
bly, which ir turn is fastened to the rudder tab. This
screw arrangement prevents any sudden air gusts from
moving the rudder tab surface.

(b) REMOVAL.

1. Break safety wiring and disconnect the two
turnbuckles (4) aft of bulkhead 2, and the two turn-
buckles (15) aft of station 8.66. (See figure 171.)

2. Remove all pulleys and fair-leads in the air-
plane. Open up the split fair-leads.

3. In order to remove the chain (24) from the
sprocket (23), it is necessary for a small man to crawl
to the extreme aft end of the hull by passing through
the openings in the two sloping fin bulkheads. By
standing up, he can reach and detach the chain from
the sprocket.
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4. Remove the two cables (8) and (10) and
the chain assembly from the airplane.

(c) MAINTENANCE.—For maintenance of
cables, chains, and pulleys, see paragraph b., (3).

(d) INSTALLATION.

1. Install cables (8) and (10) and chain
assembly in airplane by reversing removal procedure
outlined in paragraph h., (3), (b).

2. RIGGING RUDDER TAB CABLES.
(See figure 171.)

a. With rudder tab cable rigged and
clamped to neutral position in control box in pilot’s
compartment (See paragraph g., (2), (d), 1.) tempo-
rarily lift chain (24) off sprocket (23) in tail end, and,
with rudder surface set in neutral position, turn the
sprocket until the rudder tab trailing edge is in align-
ment with the rudder trailing edge.

b. Drop chain over the sprocket again,
and, with the rudder tab clamped in neutral position,
tighten the four turnbuckles (4) and (15) until tension
as listed in Section IX, Table A is obtained. Safety
turnbuckles as noted in paragraph d., (4), (b), 6.

c. The cable stops aft of bulkhead 2 are
set so that the throw on the rudder tab is 20=1° to
port, and 15+1° to starboard.

WARNING

Check to see that cable connections are not
reversed. When the pointer on the rudder tab
control box indicates right rudder on the scale,
the rudder tab must move to the port. This
results in the movement of the rudder surface
to starboard while in flight.

i. AILERON TAB CONTROL SYSTEM.
(1) GENERAL.—The adjustable aileron tab lo-

cated on the pqrt aileron is actuated by a linkage and
cable system that runs aft from the aileron tab control
unit in the pilot’s compartment to the tab in the port
wing.

Note

A fixed Fletner tab on the starboard aileron is
not controllable from the cockpit. It is set in
its fixed position during flight testing. This
tab’s purpose is to balance out slight wing
heaviness resulting from manufacturing vari-
ances.

(2) AILERON TAB CONTROL UNIT.
(a) DESCRIPTION. (See figure 172.)—The

aileron tab control unit is located under the instrument
panel on the pilot’s side. It consists of a drum mounted
on a shaft, which rotates in bearings mounted in a gear
box attached to the instrument panel beam. An indi-
cator pointer rides on the shaft, and is actuated by a

RESTRICTED
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combination of gears which are rotated by the shaft.
On the aft end of the shaft is a control knob accessible
to the pilot. The aileron tab control cable wraps around
and is secured to the drum in the gear box by a set
screw. From the drum, both cable ends run to the pul.
leys on the port side of the airplane and then aft.

(b) REMOVAL.
(See figure 172.)

1. Break safety wiring and disconnect turn-
buckle fittings (5) in navigator’s compartment.

2. Remove pulleys (2), (3), and (7) and de-
tach both halves of the fair-lead (4) on the aft face
of bulkhead 2 by removing the eight screws.

3. Detach knob (31) by removing taper
pin (32).

4. Détach the four screws that hold the aileron
tab control unit (1) to the supporting angles.

5. Straighten pointer at end of indicator
pointer assembly (30) and then slide control unit (1)
forward until handle shaft (29) and pointer (30) clear
support bearing. This permits removal of unit from
airplane.

6. Disassemble unit (1) as follows:

a. Remove handle shaft (29) from drum
shaft (27) by detaching taper pin.

b. Remove gear box cover (24) by detach-
ing the four screws (25).

<. Remove the drum and gear assembly and
the smaller shaft and gear assembly from the gear box.

d. To remove the gears or drum from a
shaft, it will be necessary to knock out or drill out the
pins holding the gear or drum to the shaft.

e. Remove cable (6) from drum by loosen-
ing set screw (35).

(c). MAINTENANCE.—Refer to paragraph b.,

(3) for maintenance of cables and pulleys.

(d) ASSEMBLY AND INSTALLATION.

(See figure 172.)

1. Assemble aileron control unit by reversing
disassembly procedure outlined in paragraph i, (2),
(b), 6.

2. Before placing drum in' gear box, wrap
cable (6) around drum (26) and then clamp to drum
with set screw (35). For rigging of cable on drum, see
paragraph i., (2), (d), 8.

3. Place control unit (1) in position on angles
and slide it aft to allow the handle shaft (29) to pass
through aft bearing support.

4. Attach control unit (1) to angles by means
of the four screws.

5. Bend end of pointer (30) to position shown
in figure 172.

6. Pass cables (6) outboard around pulleys
(20) and (3) as they are installed and then run cable
through bulkhead 2.
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Note

Attach fair-lead (4) on aft face of bulkhead 2
at time of installation of pulley brackets on the

bulkhead.

7. Join cables (6) and (10) by means of turn-
buckle (8).

8. RIGGING OF CABLES IN AILERON
CONTROL UNIT.

a. Before installing the drum (26) in the
gear box, pin the midpoint of the cable (6) to the drum
by means of the set screw (35). Then, with the drum
in position as shown in figure 172, wrap the number of
turns of cable around the drum as shown in figure 172.
Install drum as outlined in paragraphs i., (2), (d), I.
and i, (2), (d), 2, making sure that cables are kept
taut on drum.

Note

When installing drum in gear box, face the
head of the set screw (35) to the outboard
position and mesh gear (28) with gear (23) in
such a manner that the pointer (30) points
directly downwards (that is, the pointer is at a
90° angle to the set screw head on the drum).

b. Set both cable stops aft of bulkhead 2
at a distance of 18%; inches from the aft face of the
fair-lead (28) on bulkhead 2. Keep cables taut at bulk-

head 2 by means of a clamp until aft cables are rigged.
(See paragraph i, (3), (d), 6.)

Note

The clamp can consist of two metal bars with
adjacent cut-outs, a bolt through the center
of both bars, and a wing nut for tightening.

(3) AILERON TAB CABLE SYSTEM.
(a) DESCRIPTION.—From their turnbuckle

connections to the forward aileron tab control cable
ends in the navigator’s compartment, each aileron tab
cable leads aft on the port side over three pulleys, and
up to a pulley on the rear spar of the wing. From here,
the cables run outboard along the port side of the wing
spar, through three fair-leads, to the aileron tab screw
jack. mechanism. Here, bath ends of the cables attach
to a chain which runs over a sprocket. The sprocket
drives a screw that operates a push-pull tube, which is
connected to the aileron tab.

(6) REMOVAL.

(See figure 172.)

1. Disconnect the two turnbuckles (8) in the
navigator’s compartment after clamping the cables
against bulkhead 2 to prevent ravelling on drum in
pilot’s compartment. (See note in paragraph i, (2),
(d), 8., b. on construction of clamp.)

2. Disconnect turnbuckles (14) in port wing
trailing edge through one of the access zippers in the
lower surface. (See figure 20 for location of access

holes.)

Section IV
Paragraph 18,i

3. Through zipper access in upper surface of
port wing trailing edge, disconnect both ends of the
chain (18) from the cables at the connecting links. Re-
move chain from sprocket (19).

4. Through access holes in wing upper sur-
face, remove fair-lead (17). (Two men are necessary
for the removal of this fair-lead from its bracket.) Lift
up the cable with its fair-lead attached and then dis-
connect the fair.lead. The other two fair.leads at
brackets (15) and (16) can be reached through access
zippers in the wing lower surface trailing edge. Here,
only one man is required for loosening the bolts and
spreading the fair-leads apart far enough to permit
cable (10) to be withdrawn.

5. Remove all pulleys, and the cable (10).

(c) MAINTENANCE.—Refer to paragraph b.,
(3), for maintenance of cables and pulleys.

(d) INSTALLATION.

1. Connect ends of cable (10) to ends of
chain (18) by means of connecting 'inks.

2. Thread cable (10) tircugh outboard fair-
iead (17) and then arttach fair-lead in place. Thread
both ends of the cable through the fair-leads at
brackets (16) and (15). The fair-leads must be pried
apart while passing the cable through. Tighten down
each fair-lead by means of the two screws.

3. At zipper access door, connect the ends
of the cable (10) by means of the two turnbuckles (14).

4. Install all pulleys and run cable (10) over
the pulleys as they are installed.

5. Connect cable (10) to forward cable (6)
ends by means of turnbuckles (8) in navigator’s com.-
partment.

WARNING

Check to see that cable connections are not
reversed. Cables must be connected in such
a manner that, when the tab control knob is
turned clockwise, the tab will move upward.
This causes the left aileron to move down-
ward.

6. RIGGING AILERON TAB CABLES.

(See figure 172.)

a. Rig cable around drum in control unit in
pilot’s compartment. (See paragraph i., (2), (d), 8.)

b. By means of zipper access doors in wing
trailing edge, temporarily lift chain (18) off sprocket
(19), and with aileron surface in neutral position, rotate
sprocket until the aileron tab trailing edge is in align-
ment with the aileron trailing edge. With tab in this
position, drop chain back over sprocket.

c. With aileron tab and pilot’s control unit
held in neutral position, tighten all turnbuckles to give
cable tensions shown in Section IX, Table A. Safety
turnbuckles as described in paragraph d., (4), (b), 6.

d. The cable stops on the cable aft of bulk-
head 2 are set to give an aileron tab throw of 15=1"
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No. PART No. NAME No. PART No. NAME
1  *28C2030-160 Aileron Tab Control Unit 19 28C2045-3 Sprocket
**28C2030-158 20 **AN210-2A Pulley
2 AN210-2A Pulley 21 **AN210-2A Pulley
3 AN210-2A Pulley 22 **28C2081 Fair-lead
4 28C5768 Fair-lead 23 G45 (Boston) Gear
5 28C1050 Stop Assembly 24 28C2032 Gear Box Cover
28C1051 25 AN515D8-12 Screw
6 *28C2036-52 Cable Assembly AN960D8 Washer
**28C2036-50 Cable Assembly AN935-8 Lock Washer
7 AN210-2A Pulley 26 28C1067-4 Drum
8 AN155-85 Turnbuckle gg ggggggie éhﬂﬁ’
9  *AN210-2A Pulley ear
10 *28C2082-57 Cable Assembly gg ggggggzég ;‘:{:‘:: Shaft
**28(2082-0 Cable Assembly 3 28C1066.3 Hond Whedl
1 *AN210-1A Pulle : e 4 e
] y 32 28C1092 Taper Pin
12 *AN210-2A Pulley AN9S60-6 Wether
1 3 AN21 0-2A Pulley AN365-632 Nut
14 AN155-85 Turnbuckle 33 28C2031-50 Gear Box
15 28C2158 Fair-lead 34 28C2033-2 Shaft
16 28C2039 Fair-lead 35 AN526DD832-6  Screw
18 28C1100-6 Chain 36 G182 (Boston) Gear
*PBY-5A only.
**PBY-5 only.

above and 15+1° below the line of coincidence of the
aileron tab trailing edge and the aileron trailing edge.

j- RUDDER LOCK SYSTEM.

(1) DESCRIPTION.—The rudder is locked by
a spring-loaded pin located in the fin just forward of
the rudder. This pin, when actuated by a cable and
bell crank system leading forward to the pilot’s com-
partment, slides into a socket located in the leading
edge of the rudder. The control lever, located to the
left of the pilot, is a hinged arm attached to one side
of a cable run-around that leads aft to the tail. To lock
the rudder, after pulling a spring-loaded pin, the lever
is pulled inboard and forward until another spring-
loaded pin at the end of the lever snaps into a socket
at the side of the airplane. When this occurs, the cable
and bell crank system will have been actuated sufficient-
ly to cause the plunger in the fin to enter the socket
in the rudder leading edge, and thus lock the rudder.
While this operation is being performed, it may be
necessary to work the rudder pedals slightly with the
feet to insure mating of plunger and socket. To un-
lock rudder, simply pull back and outward on pilot’s
lever until stowage pin locks in place. Directions for
operation of lever are printed on an instruction plate
located near the lever.

(2) REMOVAL.
(See figure 173.)

(a) Break safety wiring and disconnect the two
turnbuckles (7) in the navigator’s compartment.

(b) Disconnect cable (2) from lever (27) by
removing locking screw in quadrant (21).

(c) Disconnect the two cables (9) from bell
crank (19) by removing the two clevis bolts from the
fittings (16). In order to accomplish this, it will be
necessary for a small man to crawl to the extreme aft
end of the hull by passing through the openings in
the two sloping fin bulkheads.

(d) Detach all fair-leads by removing screws

" and then remove all pulleys. Withdraw all cables after

detaching pulley bracket and removing pulley (1).

(e) Detach handle assembly (27) by removing
bolt (22), and then detach hinge support (23) by re-
moving the eight screws. Finally, detach nameplate
(24) by removing four screws, and retainer (4) by re-

.moving two screws.

(f) Detach the two bonding braids from bell
crank (19) by removing the two screws from the bell
crank. Unhook spring (20) from the bell crank, and
then detach the bell crank by removing the clevis bolt.

(3) MAINTENANCE.—For maintenance of ca-
bles and pulleys, see paragraph b., (3).

(4) INSTALLATION.
(See figure 173.)
(a) To install bell crank (19), reverse procedure
of paragraph j., (2), (f).
(b) To install pilot’s control lever (27), reverse
procedure of paragraph j., (2), (e).
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No. PART No. NAME No. PART No. NAME

1 AN210-2A Pulley 17 AN155-85 Turnbuckle

2 28C4080-10 Cable Assembly ; 18 2875102 Pin

3 Aileron and Elevator Lock 19 28C4074 Bell Crank

4 28C4067 Retainer 20 2875105 Spring

AR o i 21 Quadrant

: o 0 lese 22 AN5-25 Bolt

7 *AN}SS-BS Turnbuckle 23 28CA062 Support

8 AN210-2A Pulley

9  *28C4080-12 Cable Assembly 24 NNF-002 Nameplate

**28C4080-11 25 Spring

10 *AN210-1A Pulley 26 Pin

11 *AN210-2A Pulley 27 28C4066-0 Handle Assembly
(7] 28C4078-2 Fair-lead 28 **28C4078-4 Fair-lead

13 28C4078-1 Fair-lead 29 **28C4078-3 Fair-lead

14 28C4078-2 Fair-lead 30 **AN210-2A Pulley

15 AN210-2A Pulley 31 **AN210-2A Pulley
16 ANT160-85 Fitting 32 **28C4078-6 Fair-lead

*PBY-5A only.
**PBY-5 only.

(c) Install all fair-leads and pulleys and at the
same time, string the cables (9).

(d) Attach ends of cables (9) to bell crank
(19) by means of clevis bolts and fittings (16). Connect
bonding braids to bell crank.

(e) Connect one end of cable (2) to forward
end of cable (9), and then, after wrapping cable (2)
around and pinning to quadrant (21), run the cable
forward around pulley (1) and aft to connect to the
other end of cable (9).

(f) After wrapping cable (2) around pulley

(1), assemble the pulley and its bracket and install in
airplane.

(g) Adjust turnbuckles (7) and (17) so that
bell crank (19) forces pin (18) into socket, in rudder
at the same time that the pin (26) in the pilot’s control
lever engages its socket.

(h) While maintaining above adjustment, tight-
en all turnbuckles to the cable tension as listed in Sec-
tion IX, Table A. Safety turnbuckles as noted in para-
graph d., (4), (b), 6.
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Section IV
Paragraph 19,a-19,b

PARAGRAPH 19.

INSTRUMENTS

19. INSTRUMENTS.

a. GENERAL.—Instruments for flight, power plant,
navigation, etc., are installed in panels in the pilot’s
compartment, in the engineer’s compartment, at the
navigator’s station, near the auxiliary power plant, and
in the bombardier’s compartment. All electrical cir-
cuits are described in Par. 22,

b. INSTRUMENT PANELS.
(1) PILOT’S INSTRUMENT PANEL.
(a) DESCRIPTION. (See figure 174.)—The

pilot’s instrument panel is located in the pilot’s com-
partment at station 1.33,

This panel has eight supporting points: four
located at the bottom of the panel, and four along the
top of the panel. The four lower supports consist of
brackets (riveted to the panel) with shock mounts
which are supported by a lateral beam. The four up-
per supports are brackets shock mounted to the panel
and to the hull structure over the panel.

Note
On PBY-5A airplanes with serial numbers
46624 and on, the panel is supported vertically
by only two shock mounts on the beam. Fore
and aft support is obtained by two rods run-
ning forward from the panel to shock mount
supports on bulkhead 1.

A cut-out provided for the automatic pilot
is located in the center of the instrument panel. The
automatic pilot is supported separately from the instru-
ment panel but forms a part of the installation. The
automatic pilot is discussed in Par. 20.

(b) REMOVAL.
1. To obtain additional access, remove the
access door on the deck just forward of the windshield
by detaching the screws. Also remove the access door

No. PART No. NAME

1 88-G-924 Suction Gage

3 88-1-350 Airspeed Indicator

4 88-1-1350 Gyro Horizon Indicator

5 88-1-725 Rate of Climb Indicator

7 88-A-340 Altimeter

8 88-1-970 Directional Gyro Indicator

9 88-1-3255 Turn and Bank Indicator
10 28F12004 Vacuum Selector Valve
11 1D-14/APN-1 Radio Altimeter
12 88-1-800 Remote Indigator Compass
13 B/O 300206 Pilot's Directional Indicator
14 88-v-375 Rudder Control Transfer Valve
15 Aileron Tab Control
16 88-1-2380 Dual Tachometer
18 NAF1056-16 Marker Beacon Light
19 88-G-773 L. Eng. Manifold Pressure Gage
20 88-G-773 R. Eng. Manifold Pressure Gage
21 NAF1016-2 Float Warning Light
22 88-U-165 Auto Pilot Directional Gyre
23 Rudder Control Knob
24 Aileron Control Knob

No. PART No. NAME
25 88-U.110 Bank and Climb Indicator
26 Elevator Control Knob
27 Auto Pilot Suction Gage
28 . Caging Knob
29 88-v-180 Rudder Speed Control Valve
30 88-v-180 Aileron Speed Control Valve
31 88-V-180 Elevator Speed Control Valve
32 88-G-855 Auto Pilot Qil Pressure Gage
33 NAF1056-18 Radio Altimeter Lights

NAF1056-16

NAF1056-17
34 88-C-590 Clock

or

88-C-573
a SA-11ARN-1 Radio Altimeter Selector Switch
36 88-G-620 Hydraulic Pressure Gage
37 AN3022-3B L. G. Warning Light Switch
38 NAF1056-17 Landing Gear Warning Light
39 28F1272 Emergency Bomb Release

Handle

40 28F6597-4 Landing Gear Selector Valve

ltems number 1, 3, 4, 5,7, 8, 9, 12, 14, 16, 19, 20, 22, 25, 29, 30, 31, 32, 34, and 36 are Federal Standard Stock
Catalog part numbers. Items number 6, 11 and 35 are Bu/Aer part numbers.
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No. PART No. NAME No. PART No. NAME
1 AN3-DD4A Bolt 15 ANS515D8-8 Screw
AN365D1032 Nut 16  *28E6052-4 Electrical Panel
2 28F5004-8 Clip **28E6052-2
3 AC270B8 Universal Joint 17 AN515D8-8 Scraw
4 Q506-A2-2 Bonding Braid 19 28P5132 Carburetor Air Control Handle
5 ASDEY i 20 28G2012-50  Fuel Selector Valve Handle
AN960-A8 Washer
AN365D832 Nut 21 28G2019-3 Wobble Pump Handle
6 AN23-13A Bolt 22 28G2019-2 Wobkble Pump Handle
AN365-1032 Nut 23 28G2016-2 Aux. Power Unit Valve Handle
7 28G1064 Valve Yoke 24 AN515D8-8 Screw
8 28P5136 Carburetor Air Control Housing 25 28F2136-32 Access Panel
9 AN3-DD13A Guide Bolt 26 28G2016-6 Strainer Drain Valve Handle
AN372D1032 Nut 27 AN515D8-10 Screw
Q810D6-18 Spacer 28 AN515D8-8 Screw
10 *28P5138-0 Cable Assem.—Port AN935-8 Lock Washer
*28P5138-2 Cable Assem.—Stb’d. AN960-D8 Washer
**28P5138-3 Cable Assem.—Port 29 AN502-10-8 Screw
**28P5138-4 Cable Assem.—Stb'd. AN365-1032 Nut
11 AN515D8-8 Screw 30 28G2016-2 Strainer Drain Valve Handle
12 28F2136-40 Access Panel 31 28G2017-55 Fuel Crossfeed Valve Handle
13 ANT155-85 Turnbuckle 32 28P5131 Spring
14 28F2136-31 Access Panel 33 28P5137 Sleeve
*PBY-5A only.
**PBY-5 only.

in bulkhead 1 by detaching the screws. To expose this
door, it is necessary to rotate the turret.

2. By working through access doors and from
underneath the panel, disconnect all electrical and
plumbing connections and bonding braid.

Note
Mark each line with the name of the instru-
ment to which it attaches.

3. Remove four-way valve handle at instru-
ment panel by detaching screw.

4. Remove aileron tab indicator knob by de-
taching taper pin and then straighten indicator pointer.

5. Detach the bolt which passes through the

* center of each supporting shock mount and then re-

move the panel.

6. Close all open ports in all instruments with
tape to prevent any foreign matter from entering the
instruments.

7. Close all open ends of instrument lines
with tape to prevent any foreign matter from entering.

8. Remove automatic pilot and support. (See
Par. 20,d,:(2).)

(¢) MAINTENANCE.

1. The enlargement of small cracks in the
panel may be stopped by drilling a small hole at the
end of the crack. Parts having extended cracks should
be replaced.

2.-Tighten all loose bolts and screws.

3. Replace shock mounts if they are worn or
defective.
CAUTION
Make sure that-the load sides of shock mounts
are not inverted.

(d) INSTALLATION.

1. Install automatic pilot supporting bracket
assembly. (See Par. 20, d, (4).)

2. Install automatic pilot. (See Par. 20, d

(4).)

b

3. Hold instrument panel in place and attach
to the lateral beam by passing a bolt through each of
the eight pairs of shock mounts.

CAUTION

Be sure the snubbing washers are replaced
above and below the vertical shock mounts.

4. By working through access doors in deck
forward of windshield and in bulkhead 1, attach all
plumbing and electrical lines to the proper instruments.

5. Replace four-way valve handle by means

of screw and the aileron tab control knob by means
of taper pin.

(2) ENGINEER’S INSTRUMENT PANEL.
(a) DESCRIPTION. (See figure 176.)—The

engineer’s instrument panel is located in the super-
structure just forward of the engineer’s seat. This panel
is rigidly mounted to the airplane structure. A remov-
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able panel in the center gives access behind the instru-
ment panel.

(b) REMOVAL.
(See figure 175.)

1. Remove access panel (25) by removing
nine screws (24) and the one screw (27) that secure
it to the main panel.

2. Remove superstructure access panel (3).

(See figure 64.)

3. Disconnect all plumbing and electrical
connections at the rear of the instruments.

Note
Mark each line with the name of the instru-
ment to which it attaches.

4. Cover all open lines with tape to prevent
foreign matter from entering.

5. Cover all open ports in all instruments
with tape.

6. Disengage fuel wobble pump rod assem-
blies at the universal joints (3) by removing bolt and
nut (6) from the wobble pump handles (21) and (22),
fuel selector handles (20), auxiliary power unit, fuel
shut-off valve handle (23) and fuel strainer drain valve
handles (26) and (30), and fuel cross-feed valve
handle (31).

7. Remove carburetor air control assembly
(19) by detaching the five screws (11) and the four
screws (15). Disconnect cables (10) at turnbuckles (13)
and remove panels (12) and (14).

8. Remove bonding braids (4) on each side of
panel by loosening screws (5).

9. Withdraw instrument panel after detach-
ing the four baolts (1) from clips (2) and the four
screws (28) from the lower supporting brackets.

(¢) MAINTENANCE.

1. The enlargement of small cracks in panel
may be stopped by drilling a small hole at the end
of the crack. If crack is extended, panel must be re-

2. Tighten all loose bolts and screws.

3. Replace nameplates that are defective or
damaged.

(d) INSTALLATION.
(See figure 175.)

1. Hold engineer’s instrument panel (with
access panel (25) and panels (12) and (14) removed)
in place and insert the four bolts (1) through clips
(2) and the four screws (28) through the lower sup-
porting brackets.

2. Connect all electrical wiring and plumbing
at rear of instruments and switch box.

3. Install the panels (12) and (14) along with
the carburetor air control handles (19) by holding

Section IV
Paragraph 19,b

panels in place and inserting five screws (11) on the
left-hand side and four screws (15) on the right-hand
side.

4. Connect electrical wiring leading to instru-
ments located on each of the panels (12) and (14).

5. Connect bonding braid (4) with screw (5),
one each on both port and starboard sides.

6. Connect all electrical wiring and plumbing
to the instruments located on the access panel (25).

7. Install access panel (25) with instruments
attached by holding in place and then attaching with
the nine screws (24) and the screw (27).

8. Connect both carburetor air control cables
(10) by means of turnbuckles (13).

9. Insert the eight operating handle assem-
blies in their proper places and attach them to their
universal joints (3) by means of bolts (6).

10. Re-install superstructure panels.

(3) BOMBARDIER’S INSTRUMENT PANEL.

(a) DESCRIPTION.—Th  bombardier’s in-
strument panel is located in the nuse of the airplane to
the right of the center line. It is shock mounted near
the top at two places for vertical support and one
place at the bottom for fore-aft stability. It mounts
an altimeter, airspeed indicator, air thermometer, and
inclinometer.

(b) REMOVAL.

1. Disconnect electrical connections and
plumbing at the rear of the instruments.

2. Close all open ends of instrument lines
with tape to prevent any foreign matter from entering.

3. Close all open ports in all instruments with
tape to prevent any foreign matter from entering the
instrument.

4. Remove fore-aft support from panel by de-
taching nut at panel.

5. Remove screw that passes through the cen-
ter of each vertical shock mount.

6. Remove instrument panel.

(c) MAINTENANCE.

1. Enlargement of small cracks in the panel
may be stopped by drilling a small hole at end of the
crack.

2. Replace parts that have extended cracks.
3. Tighten all loose bolts and screws.

4. Replace shock mounts if they are worn or
defective.

(d) INSTALLATION.

1. Hold instrument panel in place and attach
vertical shock mounts by means of a screw through
the center of each shock mount.

2. Attach fore-aft support to panel with nut.

3. Connect plumbing and electrical lines at
back of instruments.
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(4) NAVIGATOR’S INSTRUMENT PANEL.

(a) DESCRIPTION.—This instrument panel
is located at station 3.0 just above the navigator’s table.
It is shock mounted at three points, two at the bottom
and one at the top of the panel. The panel mounts
an altimeter, airspeed indicator, air thermometer, and
a clock.

(b) REMOVAL.

I. Disconnect electrical connections and
plumbing at the rear of the instruments.

2. Remove the screw that passes through the
center of each supporting shock mount.
3. Remove instrument panel.

(c) MAINTENANCE.

1. Enlargement of small cracks in the panel
may be stopped by drilling a small hole at the end
of the crack,

2. Replace parts that have extended cracks.

3. Tighten all loose bolts and screws.

4. Replace shock mounts if they are worn or
defective.

(d) INSTALLATION.

1. Hold panel in place and install the screw

through the center of each shock mount.

2. Attach electrical connections and plumb-
ing at rear of instruments.

(5) AUXILIARY POWER UNIT
INSTRUMENT PANEL (PBY-5 ONLY).
(a) DESCRIPTION.—This panel is shock
mounted to an electrical panel located under the star-
board food locker aft of bulkhead 4. The panel mounts
an oil pressure gage, oil temperature gage, and an en-
gine cylinder temperature gage.

Note

On the PBY-5A airplanes no instruments were
provided for the auxiliary power unit.

(6) REMOVAL.

1. Disconnect the electrical connections and
plumbing at the rear of the instruments.

2. Remove the attaching screw from each of
the three pairs of shock mounts and then withdraw
panel.

(¢) MAINTENANCE.

1. The enlargement of small cracks in the
panel may be stopped by drilling a small hole at the

end of the crack.
2. Replace parts that have extended cracks.
3. Tighten all loose screws.

(d) INSTALLATION.

1. Hold panel in place and insert a screw
through each of the three pairs of shock mounts.

2. Connect electrical wiring and plumbing at
the rear of the instruments.
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(6) PILOT’S STAND-BY COMPASS
BRACKET.

(a) DESCRIPTION.—The pilot’s stand-by
compass installation is located on the center line of
the airplane, in front of and above the pilot. It con-
sists of an upper bracket mounted to the airplane and
a bracket and compass assembly which, by means of
snap-slide fasteners, attaches to shock mounted studs
located on the upper bracket. The bracket and com-
pass assembly is demountable and may be stowed else-
where in the airplane.

Note
This compass was installed on PBY-5A air-
planes with serial numbers 46588 to 46639. On
all PBY-5 and all previous PBY-5A airplanes,
the compass is to be installed by service action.

(b) REMOVAL.

1. Disengage the compass and bracket as-
sembly by withdrawing the snap-slide fasteners.

2. Disconnect electrical wiring at the rear of
the compass.

3. Remove upper bracket by detaching the six

screws that secure it to the top structure of the airplane

and then replace the six screws.

(c) MAINTENANCE.

1. Enlargement of small cracks in brackets
may be stopped by drilling a small hole at the end of
the crack.

2. Replace parts that have extended cracks.
3. Tighten all loose screws.
4. Replace shock mounts if they are worn or
defective.
(d) INSTALLATION.

1. Mount the upper bracket to the top struc-
ture with the six existing screws.

2. Attach the compass and bracket assembly
to the shock mount studs on the upper bracket by en-
gaging the studs with the snap-slide fasteners.

3. Plug in the electrical connection at back
of instrument.

(7) APERIODIC COMPASS BRACKET.

(a) DESCRIPTION.—This installation is lo-
cated on the aft end of the navigator’s table. The com-
pass is shock mounted on a sheet metal bracket which
is attached to the table top with screws.

Note
This compass is shock mounted on PBY-5A
airplanes with serial numbers 46588 to 46639.
On PBY-5 and on previous PBY-5A airplanes,
the compass is to be shock mounted by service
action.

(6) REMOVAL.—Remove three wood screws
and four machine screws which hold the bracket to the
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table and then remove the bracket and compass while
still assembled.

(c) MAINTENANCE.

1. The enlargement of small cracks in the
bracket may be stopped by drilling a small hole at the
end of the crack.

2. Replace the bracket if it has extended
cracks.

3. Tighten all loose screws.

4. Replace shock mounts if they are worn or
defective.

(d) INSTALLATION.—Place instrument and
bracket assembly in position and attach to navigator’s
table top with the three wood screws and the four ma-

chine screws.

Note
Care should be taken to hold the compass
fore-aft line parallel to the center line of the
airplane to within 14°.
(8) HEAT ANTI-ICING TEMPERATURE
INDICATORS PANEL. -

(a) DESCRIPTION.—Three anti-icing tem-
perature indicators are mounted on a panel on the
port side of the engineer’s seat. The panel, which also
serves as a guard for the control cables which pass in
that vicinity, is rigidly supported by the engineer’s
seat bracing.

Note

No anti-icing indicators were mounted on this
panel on PBY.5 airplanes prior to serial num-
ber 08349, since heat anti-icing was not pro-
vided on these earlier airplanes.

(b) REMOVAL.

1. Disconnect thermocouple leads from the
rear of each instrument.

2. Remove the seven mounting screws and
withdraw panel.
(¢) MAINTENANCE.
L 1. Enlargement of small cracks in the panel
may be stopped by drilling a small hole at the end
of the crack.
2. Replace panel if it has an extended crack.
3. Tighten all loose screws.
4. Re-stencil if lettering is scratched or worn
off.
(d) INSTALLATION.
1. Hold panel in place and then attach by
means of the seven mounting screws.
2. Connect thermocouple leads at rear of in-
strument.

(9) LONGITUDINAL INCLINOMETER
BRACKET.

(e) DESCRIPTION.—This inclinometer is in-

Section IV
Paragraph 19,b-19,¢

stalled on the starboard side of the engineer’s seat
just aft of beltframe 4.125. The inclinometer is located
so that when the airplane is in level position, the in-
clinometer reads 6°.

(6) REMOVAL.—Remove the two screws that
secure the mounting bracket to the stringer.

(c) MAINTENANCE.
1. Replace bracket if it shows evidence of
cracks.
2. Replace or re-stencil graduated scale if
lettering is not legible.
3. Tighten all loose screws.

(d) INSTALLATION.—Hold in position and
insert supporting screws.

c. INDIVIDUAL INSTRUMENTS.—The follow-
ing are the latest type instruments used on PBY.5A
airplanes. These instruments will also be satisfactory
for use in PBY.5 airplanes.

(1) ALTIMETER (F. S. S. C. NO. 88.A-340).

(a) DESCRIPTION.—Five sensitive altimeters
are located in the airplane: two on the pilot’s panel,
one on the engineer’s panel, one on the bombardier’s
panel, and one on the navigator’s panel. Each instru-
ment is connected by tubing to the static pressure con-
nection of the pitot-static tube. (See figure 181.)

The sensitive element of this type of altimeter
is an aneroid cell which expands as the outside air
pressure is reduced. The pointer is actuated by the
aneroid through a system of levers and gears. A knob
located on the lower left-hand corner of the instru-
ment face is provided for zero setting of the pointer.
This knob also actuates a barometric scale or counter
on the face of the instrument. When the altitude pointer
is set at zero, the barometric pressure scale will indicate
the actual atmospheric pressure in inches of mercury.

The altitude range of this instrument is zero
to 35,000 feet. When maximum and minimum baro-
metric scale readings are reached, a clicking sound is
heard and the counter wheels jump slightly. This in
no way affects the accuracy of the instrument.

(b) REMOVAL.

1. Disconnect the flexible hose from the rear
of the instrument.

2. Close opening in line with tape to prevent
foreign matter from entering.

3. Label line with the name of the instru-
ment from which it was disconnected. ‘

4. Remove three mounting screws and with-
draw the instrument.

5. Close opening in instrument with tape.

6. Tag instrument with its name and the
serial number of airplane from which it was removed.

(¢) MAINTENANCE.

1. When the barometric pressure counter is
set at the altitude barometric pressure, all indicator
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hands should be on zero. In case this relationship does
not hold true, a correction may be made as follows:
a. Turn the knob until the counter indicates
the barometric reading as taken from a known stand-
ard corresponding to the known altitude of the in-
strument.
b. Loosen the screw at the left of the knob
at least four turns.

c. All hands may now be moved to zero by
turning the knob. The counter reading will not change.
d. The screw should then be tightened to
engage the counter.
2. Keep static line tight.
3. Tighten loose screws.

(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and secure with three mounting screws.

2. Connect static line to back of instrument.

(2) AIRSPEED INDICATOR.
(F. S. S. C. NO. 88-1-350).

(a) DESCRIPTION.—Four airspeed indicators
are located in the airplane; two on the pilot’s instru-
ment panel, one on the navigator’s instrument panel,
and one on the bombardier’s instrument panel. This
instrument shows the speed of the airplane in relation
to the body of air through which it is traveling. Its
range is zero to 430 knots per hour.

Air pressure from the pitot tube enters the
airtight capsule in the instrument case. The capsule
expands witn increasing pressure and actuates the
pointer through a system of levers and gears. The case
is airtight and is vented by a static line connected to
the pitot-static tube. (See figure 181.)

(b) REMOVAL.

1. Disconnect pressure and static lines from
the rear of the instrument.

2. Close open lines with tape and label with
name of instrument from which they were discon-
nected.

3. Remove the four mounting screws and
withdraw the instrument.

4. Close open ports in instrument with tape to
prevent foreign matter from entering.

5. Tag instrument with its name and serial
number of airplane from which it was removed.

(¢) MAINTENANCE.
1. Keep static and pressure lines tight.
2. Keep mounting screws tight.
3. Replace instrument if it has a leaky case.

Note
To test the case for airtightness, connect a
rubber hose to the static connection of the
indicator and apply sufficient suction until the
dial indicates 80 knots. If the pointer does
not hold steady, the case leaks.
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(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert mounting screws.

2. Connect pressure and static lines at rear
of case.

(3) TURN AND BANK INDICATOR
(F. S. S. C. NO. 88-1-3255).

(a) DESCRIPTION.—Two of these instru-
ments (both on the pilot’s panel) are located in the
airplane.

The turn and bank indicator is a visual aid
to the pilot enabling him to control the flight of the
airplane, to accomplish a turn at a certain angle, or to
eliminate yawing. When the pointer is used in con-
junction with the ball bank indicator which is built
into the dial, the pilot is able to maintain a laterally
level altitude while flying straight and to bank at the
proper angle when turning.

The turn indicator pointer is actuated by a
small air-driven gyro operated by vacuum from an en-
gine-driven suction pump.

(b) REMOVAL.

1. Disconnect the flexible tube connection at
rear of instrument.

2. Close the open line with tape to prevent
foreign matter from entering and label it with the
name of the instrument from which it was disconnected.

3. Remove mounting screws and withdraw
instrument.

4. Cover open port in instrument with tape.

5. Label instrument with name and serial num-
ber of airplane from which it was removed.

(¢) MAINTENANCE.

1. Keep suction connection tight.

2. Keep mounting screws tight.

3. After every 400 hours of service, remove
plug under word “OIL” on the right side of the case,

and put approximately eight drops of oil (Specifica-
tion AN-O-6) on the wick.

CAUTION

The gyro should not be running during lub-
rication.

4. The filter material in the filter assembly
(F. S. S. C. NO. 88-F-1000) at the rear of the case
should be renewed every 500 hours. Wash the body
and hood of the filter in benzine and allow to dry
before re-installing.

(d) INSTALLATION.
1. Place instrument in cut-out provided in
panel and insert the four mounting screws.
2. Connect the vacuum line flexible hose to
fitting at back of instrument.
(4) RATE OF CLIMB INDICATOR
(F. S. S. C. NO. 88.-1.725).
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(a) DESCRIPTION.—Two rate of climb indi-
cators (both on the pilot’s instrument panel) are lo-
cated in the airplane. This instrument is temperature
compensated and indicates the rate of change in alti-
tude in feet per minute.

The instrument’s sensitive element is a me-
chanical manometer which operates from the differen-
tial between outside atmospheric pressure and the pres-
sure in a chamber which is vented to atmosphere
through a small calibrated opening. As the airplane
gains or loses altitude, the outside atmospheric pres-
sure changes comparatively rapidly while the pressure
inside the chamber changes slowly due to the small
opening. The measure of this rate of change of at-
mospheric pressure is indicated on the dial in rate
of change in altitude in feet per minute.

A zero adjusting knob is provided at the
lower left-hand corner of the instrument face for set-
ting the pointer. The fitting on the back side of the
case is attached to the static line of the pitot-static
tube. (See figure 181.)

(b) REMOVAL.

1. Disconnect the two flexible hose connec-
tions, one on each side of the tee at the rear of the
instrument.

2. Close the open lines with tape to prevent
foreign matter from entering and then label with name
of instrument from which they were disconnected.

3. Remove the three mounting screws and
withdraw the instrument.

4. Cover the open holes in the instrument
with tape.
5. Label instrument with name and serial
number of airplane from which it was removed.
(c¢) MAINTENANCE.
1. Keep tubing connections tight.
2. Keep mounting screws tight.

(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert the three mounting screws.

2. Attach tee fitting at rear of instrument and
then connect the static line flexible hoses to the tee.

(5) GYRO HORIZON INDICATOR
(F. S. S. C. NO. 88.1-1350).

(a) Two of these instruments (both on the
pilot’s instrument panel) are located in the airplane.

Note

Two of these indicators were installed on
PBY-5A airplanes with serial numbers 46624
to 46639. On previous PBY-5A airplanes
(which contain only one gyro horizon indi-
cator), the second indicator is to be installed
by service action. Only one gyro horizon indi-
cator was installed on PBY-.5 airplanes.

Paragraph 19,c

The instrument is used as a reference for
lateral and longitudinal control. The indicator dial
contains an artificial horizon (for a background) which
is kept level at all times by a vacuum driven gyro, and
a miniature airplane which moves with the airplane.
Thus the relationship of the miniature airplane to the
artificial horizon is always the same as the airplane
to the natural horizon. On the lower right hand corner
is a knob which is used to cage (“OFF”) and uncage
(“"ON”) the gyro in the instrument. The knob at the
bottom is used to lower or raise the miniature airplane
so it can be aligned with the horizontal bar in case
it becomes necessary during flight to fly slightly nose
up or nose down. The air inlet is connected to a cen-
tral air filter and any of the other plugged openings
may be connected to the vacuum pump line.

(56) REMOVAL.
1. Disconnect the two flexible hoses at the

rear of the instrument.
2. Close the open lines with tape to prevent
foreign matter from entering, and label them with

the name of the instrument from which they were
disconnected. g

3. Remove the three mounting screws and
withdraw instrument.

4. Close open holes in the instrument with
tape.

5. Label instrument with name and serial
number of airplane from which it was removed.

(¢) MAINTENANCE.

1. Keep the tubing connections tight.
2. Keep the mounting screws tight.

3. Lubricate caging mechanism externally
when necessary.

4. Clean air filter by removing the air filter
body cover and lifting the screen out of its seat.
Immerse in benzine and dry it thoroughly before re-
installing,

Note
The suction may be checked by connecting
a suction gage to one of the other outlets in
the instrument case.

(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert the three mounting screws.

2. Connect suction and air filter lines at rear
of instrument.

(6) DIRECTIONAL GYRO INDICATOR
(F. S. S. C. NO. 88.1.970).

(a) DESCRIPTION.—Two of these instru.
ments (both on the pilot’s instrument panel) are lo-
cated in the airplane.

RESTRICTED 361

RareAviation.com



Section IV
Paragraph 19,c

Note

Two of these indicators were installed on
PBY-5A airplanes with serial numbers 46624
to 46639. On previous PBY-5A airplanes
(which contain only one directional gyro in-
dicator), the second indicator is to be installed
by service action. Only one directional gyro
indicator was installed on PBY.5 airplanes.

This instrument is used for indicating longi-
tudinal direction along with the compass. During turns,
it does not oscillate or swing as a compass does, and,
therefore, gives the compass time to settle. This indi-
cator has no directive force like that of a magnetic
compass, and, therefore, must be checked with the

compass every 15 or 20 minutes.

Just below the face of the instrument, a knob
is located for setting, caging, and uncaging. The indi-
cator dial is actuated by a universally mounted gyro
rotor.

(b) REMOVAL.
1. Disconnect flexible tubing from the rear of
the instrument.
2. Remove the four mounting screws and
withdraw the instrument.

3. Close open lines with tape to prevent any
foreign matter from entering and then label with
name of instrument from which they were disconnected.

4. Close open ports in instrument with tape.
5. Label instrument with name and serial
number of airplane from which it was removed.
(c¢) MAINTENANCE.
1. Keep tubing connections tight.
2. Keep mounting screws tight.

(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert the four mounting screws.

2. Connect air inlet and suction lines to back
of instrument.

(7)‘RADIO ALTIMETER INDICATOR.

(a) DESCRIPTION.—This indicator is located
on the pilot’s panel. It shows the absolute altitude of
the airplane relative to the terrain over which the air-
plane is flying. A power switch is located on the lower
left-hand side of the indicator and a range switch on
the upper right-hand side of the indicator. The power
switch merely turns on the power for the system. The
range switch selects the range desired, zero to 400 or
zero to 4000 feet.

(b) REMOVAL.

1. Disconnect electrical plug from the rear
of the instrument.

2. Remove the two mounting screws and with-
draw indicator.
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(c) MAINTENANCE.
1. Keep switches lubricated externally with
oil (Specification AN-O-6).
2. Keep electrical contacts cleaned with crocus
cloth. '

3. Keep mounting screws and electrical con-
nections tight.

4. Replace instrument if defective.

(d) INSTALLATION.

1. Place indicator in cut-out provided in panel
and insert mounting screws.

2. Plug in electrical connection at rear of in-
dicator.

(8) CLOCKS (F. S. S. C. NO. 88.C-590, F. S. S.
C. NO. 88.C.573, F. S. S. C. NO. 88.C.
580).

(a) DESCRIPTION.—Two civil date clocks
(either F. S. S. C. NO. 88.C.590 or F. S. S. C. NO.
88-C-573) and one standard clock (F. S. S. C. NO.
88-C-580) are located in the airplane. One civil date
clock is located on the pilot’s instrument panel, and
the othér on the navigator’s instrument panel. The
standard clock is located on the engineer’s instrument
panel. All clocks are eight-day instruments and are
adjustable.

(b) REMOVAL.—Remove
and withdraw instrument.

(c) MAINTENANCE.—The regulator lever
for varying the rate of the clock is easily accessible by
removing the cover at the rear of the instrument. The
lever is moved as desired for adjustment.

(d) INSTALLATION.—Place instrument in
cut-out provided in panel and insert the mounting
screws.

(9) REMOTE INDICATING COMPASS IN-
DICATOR (F. S. S. C. NO. 88-1-800).

(a) DESCRIPTION.—Two of these indicators
(both on the pilot’s instrument panel) are located in
the airplane. They are operated by electrical impulses
originating in the magnesyn compass transmitter in the
wing. A knob on the lower left-hand corner of the in-
strument operates the course setting marker.

mounting  screws

Note
A third indicator, located on the aft face of
bulkhead 6 over the door, is being deleted by

service action.

() REMOVAL.
1. Disconnect electrical plug at rear of in-
strument.
2. Remove the three mounting screws and
withdraw the instrument.
3. Label instrument with name and serial num-
ber of airplane from which it was removed.
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(¢) MAINTENANCE.
1. Keep electrical plug clean with crocus cloth.
2. Replace instrument if defective.

(d) INSTALLATIONS.
1. Place instrument in cut-out provided in
panel and insert the three mounting screws.

2. Plug in electrical connection at rear of in-
strument.

(10) MAGNESYN COMPASS TRANS.-
MITTER (F. S. S. C. NO. 88-T-1950).

(a) DESCRIPTION.—This instrument, which
controls the repeater indicators on the pilot’s panel, is
shock mounted on a bracket located in the port wing
outer panel just outboard of wing station 14.0. It con-
tains a sensitive magnet whose indications are con-
verted electrically to operate the remote compass in-
dicators on the pilot’s panel.

(b) REMOVAL.

1. Remove wing splice manhole (22). (See
figure 20.) to gain access to the compass transmitter.

2. Disconnect electrical connection at the bot-
tom of the transmitter.

3. Remove the three screws that secure the
shock mounts to the supporting bracket.

4. Remove the instrument carefully.

5. Label instrument with name and serial
number of airplane from which it was removed.

(c¢) MAINTENANCE.
1. Keep electrical connections clean with
crocus cloth.
2. Keep screws tight.
3. Replace instrument if defective.

(d) INSTALLATION.
1. Place transmitter in position and then se-
cuse by inserting the three screws through the shock
mounts and the supporting bracket.

2. Plug in electrical connection.

(11) DUAL TACHOMETER AND SYNCHRO-
NIZER INDICATOR (F. S. S. C. NO.
88.1.2380).

(a) DESCRIPTION.—On PBY-5A airplanes
with serial numbers 46624 to 46639, two of these in-
struments are located in the airplane, one on the pilot’s
panel and the other on the engineer’s panel. The in-
strument, by means of a synchronous connection to a
transmitting generator on each engine, measures the
speed of the crankshaft of each engine. Each engine
speed is indicated on a dual tachometer dial. In addi-
tion to the tachometer dial, the instrument contains
a synchronizer dial to show the relation between the
speed of the crankshaft of each engine. The range of
the tachometer is zero to 4500 rpm.
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Note

On PBY-5 airplanes and on PBY-5A airplanes
with serial numbers 33960 to 46624, two single
type tachometers (F. S. S. C. NO. 88-1-2500)
were provided on both the pilot’s and engi-
neer’s instrument panels and one synchronizer
(F. 8. S. C. NO. 88-1.2200) on the pilot’s in-
strument panel.

(b) REMOVAL.
1. Disconnect electrical connections at back of
instrument.
2. Remove the four mounting screws and
withdraw instrument.
3. Label instrument with name and serial
number of airplane from which it was removed.

(¢) MAINTENANCE.
1. Keep electrical connections clean with
crocus cloth.
2. Keep mounting screws tight.

(d) INSTALLATION.
1. Place instrument in cut-out provided in
panel and insert four mounting screws.
2. Plug in the two electrical connections at
the rear of the instrument.

(12) MANIFOLD PRESSURE GAGE
(F. S. S. C. NO. 88.G-773).

(a) DESCRIPTION.—Four manifold pressure
gages are located in the airplane; two are located on
the pilot’s panel, and the other two on the engineer’s
panel. This instrument is used to indicate the loss in
power due to high altitude or other causes, to indicate
safe power output, and to be used in conjunction with
the tachometer for best cruising power.

The instrument contains a pointer which in-
dicates the manifold pressure on a dial calibrated from
10 to 75 inches of mercury. The sensitive element in
the case consists of a sealed and evacuated aneroid
which is operated by pressure from the intake manifold.

(b) REMOVAL.

1. Disconnect the pressure connection at rear
of instrument.

2. Seal open line with tape to prevent foreign
matter from entering.

3. Remove the four mounting screws and
withdraw instrument.

4. Close opening in instrument with tape.
5. Label instrument with name and serial
number of airplane from which it was removed.
(c) MAINTENANCE.
1. Keep the pressure connection tight.
2. Keep mounting screws tight.
(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert the four mounting screws.
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2. Connect pressure fitting at rear of instru-
ment.

(13) HYDRAULIC PRESSURE GAGE
(F.S. S. C. NO. 88-G-620).

(a) DESCRIPTION.—Two hydraulic pressure
gages are provided in the airplane (PBY-5A only);
one is located on the pilot’s instrument panel, and the
other is located on top of the large accumulator on the
starboard side of the airplane in the pilot’s compart-
ment. The instrument is calibrated to indicate up to
2,000 psi. of fluid pressure. The sensitive element within
the case is a Bourdon tube which operates the pointer
through a system of gears and levers.

(b) REMOVAL.

1. To remove the hydraulic pressure gage
which is installed on top of the large accumulator:
make sure that the hydraulic pressure is zero, then
simply unscrew gage from fitting. Close open hole in
accumulator with tape. Close open hole in instrument
with tape and label instrument with name and serial
number of airplane from which it was removed.

2, To remove the hydraulic pressure gage
which is installed on the pilot’s instrument panel: first
make sure that the hydraulic pressure is zero; then
disconnect the pressure connection at the rear of the
instrument; remove the four mounting screws; and
then withdraw the instrument. Close the open line with
tape and label it with the name of the instrument from
which it was detached. Close the open hole in the in-
strument with tape and label instrument with name and
serial number of airplane from which it was removed.

(¢) MAINTENANCE.
1. Keep pressure connections tight.
2. Keep mounting screws tight.

(d) INSTALLATION.

1. To install the hydraulic pressure gage
which is located on the large accumulator, simply con-
nect the instrument pressure port to the fitting on the
accumulator.

2. To install the hydraulic pressure gage
which is located on the pilot’s instrument panel; insert
instrument into cut-out provided and install mounting
screws; attach flexible connections at rear of instru-
ment.

(14) PILOT’S DIRECTIONAL INDICATOR
(B/O 300206).

(a) DESCRIPTION.—A pilot’s directional in-
dicator is located on the pilot’s panel on PBY-5A air-
planes with serial numbers 46624 to 46639.

Note
On previous PBY.-5A airplanes (which contain
two pilot’s director indicators), one of the in-
dicators is to be removed by service action. On.
all PBY-5 airplanes, two pilot’s director indi-
cators are installed on the pilot’s instrument
- panel.
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It is operated by electrical impulses which
originate in the bomb sight. A pointer on the face of
the instrument indicates to the pilot any change of
course desired by the bombardier. Movement of the
airplane in the desired direction returns the pointer
to zero.

A zero adjusting screw is located on the face
of the instrument for adjusting the pointer.

(b) REMOVAL.

1. Disconnect the electrical connection at the
rear of the instrument. Label line with name of instru-
ment from which it was detached.

2. Remove the four mounting screws and
withdraw instrument.

(c) MAINTENANCE.
1. Keep electrical connections clean with
ctocus cloth.
2. Replace instrument if defective.

(d) INSTALLATION.
1. Place instrument in cut-out provided in
panel and insert four mounting screws.
2. Connect electrical wiring to rear of instru-
ment.

(15) OIL QUANTITY GAGE
(F. S. S. C. NO. 88-1-2137).

(a) DESCRIPTION.—The oil quantity gage,
located on the engineer’s instrument panel, indicates
the quantity of oil in each tank, selectively.

The gage is operated electrically from the
transmitters which are located in each oil tank. A
selector switch on the engineer’s panel is turned to the
particular tank of which it is desired to ascertain the
oil quantity. A zero adjusting screw at the center of
the dial adjusts the pointer.

(6) REMOVAL.

1. Disconnect electrical connections at rear of
instrument.

2. Label wires with the name of the instru-
ment from which they were removed.

3. Remove the four mounting screws and with-
draw the instrument.

4. Label instrument with name and serial
number of airplane from which it was removed.

(¢) MAINTENANCE.

1. Keep electrical connections clean with
crocus cloth.

2. Keep electrical connections tight.

3. Keep mounting screws tight.

4. Replace instrument if defective.

(d) INSTALLATION.

1. Place instrument in cut-out provided in
panel and insert the four mounting screws.

2. Connect electrical wiring at rear of instru-
strument. ;
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(16) ELECTRIC THERMOMETERS
(F. S. S. C. NO. 88-1-2650).

(a) DESCRIPTION.—Five of these indicators
are provided on PBY-5A airplanes. Two, which indi-
cate the cylinder head temperature of each engine, are
located on the engineer’s panel. The other three are
used to indicate the temperature of the heat anti-icing
system and are located on the anti-icing panel to the
left of the engineer’s seat.

Note
On PBY.5 airplanes, a sixth indicator was in-
stalled on the auxiliary power unit instrument
panel to record the engine cylinder head tem-
perature of the auxiliary power unit.

This type of instrument is operated by the
electric current generated in the thermocouple to which
the instrument is attached through the thermocouple
leads. The pointer can be adjusted to a zero setting
located on the face of the instrument.

(b) REMOVAL.

1. Disconnect electrical connections at rear of
the instrument.

2. Label wires with name of instrument from
which they were removed.

3. Remove the four mounting screws and
withdraw instrument.

4. Label instrument with name and serial
number of airplane from which it was removed.

(c) MAINTENANCE.

1. Set the pointer to read zero at room tem-
perature before the circuit is connected.

2. Keep electrical connections clean with
crocus cloth.

3. Keep electrical connections tight.

4. Keep mounting screws tight.

5. Replace instrument if defective.

(d) INSTALLATION.
1. Place instrument in cut-out provided in
panel and insert the four mounting screws.
2. Connect electrical wiring at rear of instru-
ment.

(17) OUTSIDE AIR TEMPERATURE INDI-
CATOR (F. S. S. C. NO. 88.1-2720).

(a) DESCRIPTION.—Three outside air tem-
perature indicators are provided in the airplane. One
is located on the navigator’s instrument panel, one on
the bombardier’s instrument panel, and one on the
engineer’s panel. A fourth indicator (F. S. S. C. NO.
88.1-2815) is mounted on the auxiliary power unit in-
strument panel on PBY-5 airplanes only. It measures
oil temperature of the auxiliary power unit.

This type of instrument is operated by a re-
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(b) REMOVAL.
1. Disconnect electrical plug connection at
back of instrument.
2. Label conduit with name of instrument
from which it was detached.
3. Remove the four mounting screws and
withdraw the instrument.

4. Label instrument with name and serial
number of airplane from which it was removed.

(c) MAINTENANCE.
1. Keep electrical plug connection tight.

2. Keep prongs of plug connection clean with
crocus cloth.

3. Keep mounting screws tight.

(d) INSTALLATION.

1. Place the instrument in cut-out provided
in panel and insert the four mounting screws.

2. Connect electrical plug at rear of instru-
ment.

(18) ENGINE GAGE UNIT
(F. S. S. C. NO. 88-G-1020).

(a) DESCRIPTION.—Two engine gage units
are provided in airplane. Both are located on the engi-
neer’s panel.

The instrument has three indicator dials, one
for engine oil temperature with the range of —70° to
4150°C (—94° to +302°F); one for engine oil pres-
sure with the range of zero to 200 psi; and one for
engine fuel pressure with the range of zero to 25 psi.
The temperature indicator pointer is operated elec-
trically by a resistance bulb located at the source of
the temperature while the two pressure gage pointers
are operated by Bourdon tubes.

(b) REMOVAL.

1. Disconnect plumbing and electrical con-
nections from rear of instrument.

2. Close open lines with tape to prevent for-
eign matter from entering.

3. Label plumbing and electrical lines with
name of instrument from which they were removed.

4. Remove the four mounting screws and
withdraw the instrument.

5. Close open ports in the instrument with
tape.

6. Label instrument with name and serial
number of airplane from which it was removed.

(c) MAINTENANCE.

1. Keep electrical connections clean with
crocus cloth.

2. Keep plumbing and electrical connections

sistance bulb located at the source of the temperature. tight. ;
Its range is —70° to +150°C (—94° to +302°F) 3. Keep mounting screws tight.
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(d) INSTALLATION.
1. Place instrument in cut-out provided in
panel and insert the four mounting screws.

2. Connect electrical wiring and plumbing at
rear of instrument.

(19) NAVIGATOR’S APERIODIC COMPASS
(F. S. S. C. NO. 88-C-845).

(a) DESCRIPTION.—This compass is shock
mounted on the aft end of the navigator’s table. It
has a rotatable azimuth ring with two parallel grid lines
which may be set for the course desired. The balance
between damping and magnetic strength is so main-
tained that the indicator dial assembly returns to its
heading slowly and positively and will not oscillate
about the point of reading. A filling plug is located on
the side of the case for replenishing of damping fluid.

(6) REMOVAL.—To remove this instrument,
detach the three screws that secure it to the shock
mounts.

(¢) MAINTENANCE.

1. COMPASS COMPENSATION. — Place
the airplane on the compass rose so that it is in normal
flying attitude. First head the airplane toward magnetic
north. Note the error and then eliminate it by adjust-
ing the N-S compensating screw. Then, with the en.
gines running and speeded up sufficiently so that the
maximum. charge is shown on the ammeter, note
whether the compass still indicates north (0°). If the
compass heading is affected by the electrical current
flow, it will be necessary to make further magnet cor-
rections in order that the compass will indicate north
under flight conditions. Now head the airplane east
and remove error by turning the E-W compensating
screw. If durihg the compensation of the compass on
tne north and east headings, there is no apparent
change noted in the indications of the compass as a
result of running the engines, there will be no further
occasion to keep them running during the remaining
period of compensation.

The aircraft should now be headed south
and the deviation noted. Half this error should be taken
out by turning the N-S compensating screw. Head the
ship west and again remove one-half the error by turn.
ing the E-W compensating screw.

2. GENERAL.
a. Replace shock mounts if defective.
b. Keep mounting screws tight.
(d) INSTALLATION.—To install this instru-

ment, place in position on top of shock mounts and
insert the three mounting screws.

(20) PILOT’S MAGNETIC STAND-BY COM.-
PASS (F. S. S. C. NO. 88-C-800).

(a) DESCRIPTION.—This compass is used as
a check on directional instruments in the pilot’s com-
partment. It is a direct reading magnetic type com-
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pass. It is provided with a light for illumination and
screws for compensation.

Note

On all PBY-5 and on PBY-5A airplanes pre-
vious to serial number 46588, this compass is
to be installed by service action. On PBY-5A
airplanes with serial numbers 46588 and on,
the compass is contractor installed.

(b) REMOVAL.

1. Take off bracket and compass assembly
from the permanent bracket by disengaging the snap-
slide fasteners.

2. Disconnect electrical connection at rear of
instrument.

3. Label instrument with name and serial
number of airplane from which it was removed.
(c) MAINTENANCE.
1. For compensation of this compass, see
paragraph ¢, (19), (c), 1.
2. Keep mounting screws tight.
3. Replace burnt out bulbs.
(d) INSTALLATION.

1. Attach instrument to supporting brackets
with mounting screws.

2. Attach bracket and compass assembly to
mount by engaging studs with snap-slide fasteners.

3. Plug in electrical connection.

(21) SUCTION GAGE (F. S. S. C. NO. 8s. -

G-924).

(a) DESCRIPTION.—A suction gage is lo-
cated on the pilot’s instrument panel (on PBY-5A air-
planes only) and indicates to the pilot the amount of
suction existing in the vacuum system at the point
where the instrument is connected. It has a range of
zero to 10 inches of mercury.

Its internal mechanism consists of a diaphragm
as the actuating element. The pointer is moved by this
diaphragm through a system of levers and gears.

Note
The suction gage is contractor installed on
PBY-5A airplanes with serial numbers 46624
to 46639. On previous PBY-5A airplanes, the
suction gage is being installed by service
action.

(b) REMOVAL.

1. Disconnect flexible hose from rear of in-
strument.

2. Remove the four mounting screws and
withdraw instrument.

3. Close open line with tape and label with
name of instrument from which it was disconnected.

4. Close open hole at rear of instrument with
tape.
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5. Label instrument with name and serial
number of airplane from which it was removed.

(¢) MAINTENANCE.
1. Keep plumbing connection tight.
2. Keep mounting screws tight.

(d) INSTALLATION.
1. Hold instrument in place on panel and
insert four mounting screws.
2. Connect flexible hose to fitting at rear of
instrument.

(22) OIL PRESSURE GAGE
(F. S. S. C. NO. 88-G-855).

(a) DESCRIPTION.—An oil pressure gage for
indicating the pressure of oil in the auxiliary power
unit is located on the auxiliary power unit instru-
ment panel on PBY-5 airplanes. Its range is zero to
200 1b/sq in.

Its internal mechanism consists of a Bourdon
tube which actuates the pointer through a system of
levers and gears.

(b) REMOVAL.

1. Disconnect fitting at rear of instrument.

2. Remove the four mounting screws and
withdraw the instrument.

3. Close open line with tape to keep foreign
matter from entering.

4. Close opening in rear of instrument with
tape. Label instrument with name and serial number
of airplane from which it was removed.

(c) MAINTENANCE.
1. Keep plumbing connection tight.
2. Keep mounting screws tight.
(d) INSTALLATION.

1. Hold instrument in place on- panel and
insert four mounting screws.

2. Connect fitting to rear of instrument.

d. PROTECTION AND MAINTENANCE
OF INSTRUMENTS.

(1) EMERGENCY PROTECTIVE TREAT-
MENT.—The practicability of giving emergency pro-
tective treatment to instruments that have been sub-
merged in water will depend primarily on the time
available for salvage and treatment and secondarily on
the cost of the instrument. Every effort should be made
to salvage all instruments that have been submerged;
in some cases, however, an attempt to salvage all in-
struments might interfere with the salvage of consid-
erably more expensive equipment.

Aircraft instruments that have been submerged
in water should, as soon as practicable after submer-
gence, be given the following treatment to minimize
corrosion of parts:

(a) The instrument case is to be opened and the
mechanism disassembled to the extent warranted for
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the particular type of instrument in question. All parts
of the mechanism then are to be flushed thoroughly
with a water-displacing, rust-preventive compound
conforming to Bureau of Ships Specification 14-C7
(INT), Grade III. The flushing action may be carried
out in a three or four gallon container, or the instru-
ment filled with the protective compound in any con-
venient manner. The instrument should be shaken vig-
orously to insure thorough contact of the protective
compound with all parts of the mechanism. The instru-
ment then is to be emptied of liquid so that water will
not be allowed to settle in the bottom of the instru-
ment case. This operation should be repeated at least
twice.

After treatment, the mechanism is to be al-
lowed to drain and dry. The instrument along with
all parts which have been removed is to be packed
carefully and shipped to the overhaul base for im-
mediate repair. The instrument should be tagged and
the shipment marked externally, “IMMERSED IN
WATER.”

The flushing compound may be poured into
a container and allowed to settle. The part that does
not contain water should be returned to the original
stowage container for further use.

(b) Navigational watches and stop watches
should have only the back opened, for the sole purpose
of exposing the mechanism prior to receiving the treat-
ment specified in paragraph d, (1), (@), above.

(c) Clocks should have the cover glass removed.
Also, any screws in the back of the case, such as the
screw permitting access to the hairspring adjustment,
should be removed to insure thorough flushing of all
parts of the mechanism.

(d) Gyroscopic instruments, such as gyro hori-
zons, directional gyros, turn and bank indicators, auto-
matic pilot turn and bank control units, and automatic
pilot directional control units are to be partially dis-
assembled prior to protective treatment described above
in order to insure contact between the flushing com-
pound and the more inaccessible parts of the mechan-
ism during the flushing operation. If any considerable
delay will result from the disassembly operations, the
eomplete instrument with cover glasses removed, should
be treated as specified in paragraph d, (1), (a) above,
and, when time permits, the gyro instrument should be
partially disassembled and the above treatment re-
peated.

(e) In general, instruments should be disassem-
bled to the extent that the various parts of the mech-
anism will be thoroughly flushed. For treating some
cartridge vented types of manifold pressure gages, it
will be necessary to remove the back cover in order
for the rust-preventive compound to have free access
to the aneroid compartment. The judgment of operat-
ing personnel should be exercised in treating instru.
ments of similar type and instruments which have been
developed since this writing, according to the instruc-
tions outlined in paragraph d, (1), (‘a) above.
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(f) ALTERNATE PROCEDURE FOR GYRO
INSTRUMENTS.—If the following procedure can be
carried out, disassembly of the gyroscopic instruments
will not be necessary for the flushing operation:

With the instrument completely immersed in
the rust-preventive compound, a vacuum supply is to
be connected in series with a glass bottle trap to the
vacuum fitting of the instrument. All connections on
the instrument, other than the air inlet supply and
the vacuum fitting, are to be higher than the rest of
the instrument. This filling operation, which fills every
part of the instrument with liquid, is completed as
soon as rust-preventive compound enters the trap. The
instrument then is to be shaken vigorously and allowed
to drain off liquid as described in paragraph d, (1), (a)
above. The trap should consist of a glass bottle to which
has been fitted a stopper with two holes, one of which
is vented to the vacuum supply and the other to the
vacuum fitting of the instrument. The purpose of the
trap is to prevent water and flushing compound from
entering the vacuum pump.

(2) MAINTENANCE AND OVERHAUL.—
The maintenance and major repair or overhaul of Class
88 aircraft instruments should be accomplished in ac-
cordance with the following instructions:

“*Maintenance” should include the proper han.
dling and storage of instruments, inspection of instru-
ment drawn from stock, periodic inspection of instru.
ments installed in aircraft to insure that only instru-
ments in a satisfactory operating condition are in use,
and all other work of maintenance nature which will

insure that the best possible service is being obtained

from the instruments.

The terms “major repair” and “overhaul” should
include all work which requires disassembly of any part
of the instrument mechanism inside the case. Major
repair or overhaul of Class 88 aircraft instruments is to
be done only by those activities so authorized by the
Bureau of Aeronautics.
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In general, it is not economical to repair the
more inexpensive instruments or those instruments not
readily repaired except by the use of spare parts or as-
semblies which comprise a major part of the instru-
ment. Bourdon tube pressure gages and resistance type
thermometer bulbs are examples of the latter class.
When aircraft instruments are repaired, they must, in
so far as is practicable, be equal to new instruments in
both performance and appearance.

Instruments in need of repair should be handled
with the same care that is exercised in handling new
instruments in order that additional damage due to
improper handlipg may be avoided. In order to pre-
vent damage in handling and storage, all instruments
in so far as practicable should be stored and trans.
ported in individual cartons. Care must be taken in
packing damaged instruments to insure that no ad-
ditional damage will result during shipment. Indi-
vidual cartons should be packed for shipment in strong
wooden boxes, except when the means of shipment,
such as air shipment prohibits such packing,

Instruments requiring caging, such as directional
gyros, gyro horizons, etc., must be caged prior to ship-
ment.

The application of radium luminous material to
instrument dials and pointers by unauthorized activi-
ties or personnel is prohibited, as elaborate precautions
are necessary in handling this material due to its toxic
nature. Only Naval Air Stations and Marine Corps
Air Stations listed in the most recent Bureau of Aero-
nautics Technical Order for “Safe Handling of Radio-
active Luminous Compound” are authorized to apply
radium luminous material. As the necessity becomes
evident other stations may request authority from the
Bureau of Aeronautics to accomplish this work. Ap-
plicable safety precautions must be observed in han-
dling of radium luminous material and radium treated
dials and pointers.

(3) INSTRUMENT TROUBLE SHOOTING CHART.
(a) ALTIMETER.

TROUBLE
Excessive scale error.
Excessive pointer oscillation.
High reading.

Setting knob turns hard.
brication.

Pointers and barometic scale fail tc
move when setting knob is rotated.

Setting knob lock screw is loose or

POSSIBLE CAUSE
Improper calibration adjustment.
Defective mechanism.

Improper venting.

Wrong lubrication or lack of lu-

Out of engagement.

Excessive vibration.
Careless maintenance.

REMEDY
Replace instrument.
Replace instrument.

Eliminate leak in static pressure sys-
tem and check alignment of pitot-
static tube.

Replace instrument.

Replace instrument.

Tighten screw if loose. Replace in.
strument if screw is missing.

missing.

Cracked or loose cover glass. Excessive vibration. Replace instrument.
Dull or discolored luminous mark- Age. Replace instrument.
ings.
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TROUBLE

Pointer does not set on zero; other-
wise smooth pointer operation.

Incorrect sensitivity.

Vibrating pointer.

Pointer sluggish in returning to
zero or does not return to zero;
erratic pointer operation.

Broken inclinometer tube.
Ball in inclinometer does not center.

Dull or discolored luminous mark-
ings.

Loose or broken cover glass.

Sluggish operation.

Failure of horizon bar to settle.

Horizon bar oscillates or shimmies.

Pointer does not set on zero.

Pointer fails to respond.
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POSSIBLE CAUSE

(b) TURN AND BANK INDICATOR.

Gimbal and rotor assembly out of
balance.

Pointer incorrectly set on its staff.
Sensitivity spring adjustment pulls
pointer off zero.

Vacuum too high or too low.

Air inlet screen dirty.
Sensitivity spring out of adjust-
ment.

Excessive vibration.

Damping screw out of adjustment.
Lack of oil.

Oil or dirt between damping pis-
ton and cylinder. Case leaks.
Excessive vibration. Rough han.
dling.

Instrument out of alighment in
panel.

Age.

Excessive vibration.

(¢) GYRO HORIZON INDICATOR.

Insufficient vacuum.
Dirty screens.

Case leaks.
Excessive vibration.

Vacuum too high.
Worn rotor pivots or bearings.

Gimbals out of balance. Fouled
vanes in rotor.

Insufficient suction.
Dirty screens.
Excessive vibration.

Vacuum too high.
Worn rotor pivots or bearings.

(d) RATE OF CLIMB INDICATOR.

Aging of diaphragm.

Obstruction in static line.
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REMEDY

Replace instrument.

Replace instrument.
Replace instrument.

Examine tubing, connections, con-
trol valve, etc., for leaks or stoppage.

Remove screen, clean, and replace.

Adjust sensitivity by means of screw
on right side of case.

Check instrument panel shock
mounts. Replace if defective.

Adjust damping screw on top of case
until proper operation is obtained.

Lubricate instrument through plug
on right side of case with oil (Speci-
fication AN-0-6).

Replace instrument.

Replace instrument.
Correct alignment.
Replace instrument.

Replace instrument.

Check and adjust vacuum.

Clean screens.

Replace instrument.

Check instrument panel shock
mounts. Replace if defective.
Check and adjust vacuum.

Replace instrument.

Check and adjust vacuum.
Clean screens.

Check instrument panel shock
mounts. Replace if defective.

Check and adjust vacuum.
Replace instrument.

Reset pointer to zero by means of
setting knob. Tap instrument while
resetting.

Disconnect all instruments from
static line. Open drain plugs and
blow line clear.
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TROUBLE

Pointer indicates inaccurately.

Pointer oscillates.

Excessive drift of indicating dial.

Caging mechanism works hard.

Loose or broken cover glass.

Instrument lacks sensitivity.

Pointer fails to respond.

Pointer indicates incorrectly.

Pointer vibrates.

Pointer oscillates.

Broken or loose cover glass.

Excessive scale error.
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POSSIBLE CAUSE
Defective mechanism.

Leaks in static line.

Defective mechanism.

Leaks in static line.

Defective mechanism.

Improper suction.

Excessive vibration.

Defective mechanism.

Lack of lubrication or corrosion
around shaft.

Excessive vibration.
Insufficient gyro rotor speed.

Dirty screens.

(f) AIR SPEED INDICATOR.

Connections are wrong.
Tubing or connections leak.

Static or pitot line may be clogged.

Defective mechanism.

Leak in tubing from pitot-static
tube or in connection.

Leak in indicator case.

Defective mechanism.

Excessive vibration of instrument
panel.

Leak in pitot tubing.

Leak in indicator case.

Leak in rate of climb indicator
or altimeter installations.

Vibration.

(g) SUCTION GAGE.
Pointer loose on staff.
Excessive suction.

Improper calibration.
Rough relief valve seat.
Defective mechanism.
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REMEDY
Replace instrument.

Check line and individual instru-
ments separately for leaks by ap-
plying suction.

Replace instrument.

Check line and individual instru-
ments separately for leaks by ap-
plying suction.

Replace instrument.

(e) DIRECTIONAL GYRO INDICATOR.

Check and adjust suction.

Check instrument panel shock
mounts. Replace if defective.
Replace instrument.

Lubricate external part of shaft with
oil (Specification AN-O-6).
Replace instrument.

Check suction.

Clean screens.

Correct.
Disconnect all
lines.

Check for leaks and repair.
Disconnect all instruments from
lines; open drain plugs; and blow
out lines.

instruments from

Replace instrument.

Disconnect all instruments from

lines. Check for leaks and repair.
Replace instrument.

Replace instrument.

Check instrument panel shock
mounts. Replace if defective.
Disconnect pitot tubing from instru-
ments. Check for leaks and repair.
Replace instrument.

Check lines for leaks. If an instru-
ment is at fault, replace the instru.
ment.

Replace instrument.

Replace instrument.
Replace instrument.
Replace instrument.
Adjust or replace relief valve.
Replace instrument.



TROUBLE

 Excessive scale error.

Excessive error at existing barom.
etric pressure,

Excessive error when engine is run-
ning.

Broken or loose cover glass.

Dull or discolored luminous mark-

ing.

Excessive pointer oscillation.

Excessive scale reading.
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POSSIBLE CAUSE
(h) HYDRAULIC PRESSURE GAGE.
Pointer loose on staff.
Excessive pressure.
Improper calibration.

Defective mechanism.

(i) MANIFOLD PRESSURE GAGE.

Pointer loose on staff.

Case leaks.

Line leak.
Vibration. Excessive pressure.

Age.

(i) ENGINE GAGE UNIT.
Rough relief valve.
Excessive pressure.

Excessive vibration.

Improper calibration.

Pointer loose on staff.
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REMEDY
Replace instrument.
Replace instrument.
Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Check line and repair.
Replace instrument.

Replace instrument.

Repair relief valve.
Check and correct pressure.

Check instrument panel shock
mounts and replace if defective.

Replace instrument.

Replace instrument.

(k) RESISTANCE BULB THERMOMETERS (FREE AIR, AND OIL TEMPERATURE).

No reading with panel switch on.

Readings off scale at low tempera-
ture end.

Readings off scale at high tempera-
ture.

Low or high reading, either perma-
nent or intermittent.

Panel switch defective.
Poor connections at switch termi-

nals.

Break in battery or ground leads.
Open or short circuit in instru-
ment.

Short circuit in leads to resistance
bulbs.

Ground in lead from resistance
bulb to instrument.

Short circuit in resistance bulb.
Break in leads to resistance bulbs.

Open circuit in resistance bulb.
Open or short circuit in instru-
ment.

Battery low.

Poor connection in leads to bat-
tery.

Poor connections in leads to
switch.

Defective panel switch.
Defective indicator.

Defective resistance bulb.
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Replace or repair switch.
Clean and tighten connections.

Repair or replace leads.
Replace instrument.

Repair or replace lead.
Repair or replace lead.

Replace resistance bulb.

Repair or replace leads.

Replace resistance bulb.
Replace instrument.

Charge battery.

Repair.
Repair.

Replace or repair switch.
Replace indicator.

Replace resistance bulb.
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TROUBLE
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POSSIBLE CAUSE

REMEDY

(1) THERMOCOUPLE TEMPERATURE INDICATORS (ENGINE AND A.P.U. CYLINDER AND
HEAT ANTI-ICING TEMPERATURE GAGES).

No reading, either permanent or in-
termittent.

Low reading.

Loose or cracked cover glass.

Dull or discolored luminous mark-
ings.

Excessive pointer oscillation.

Break in leads.

Break in indicator or switch.

High resistance caused by poor
connections at terminals.

Short circuit in leads.

Short circuit in thermocouple.
Excessive vibration.

Rough handling.

Age.

Broken lead or connections.

Replace leads.

Replace indicator or switch.

Clean terminals and tighten con-
nections.

Replace or repair leads.
Repair.

Replace instrument.
Replace instrument.

Replace instrument.

Check lead and replace if broken.

(m) DUAL TACHOMETER AND SYNCHRONIZER.

Pointers move backward.

No reading on indicator.

Low reading on indicator.

Excessive scale error.

Clock fails to start when wound.
Dull or discolored luminous mark-
ings.

Excessive rate of gain or loss.
Broken or loose cover glass.
Failure of winding knob to turn.

Hands not moving when clock is
wound.

Winding knob turns freely.

Excessive dial card error.

Excessive dial card oscillation.

Dial card not level.

372

Reversed polarity.

Break or short circuit in leads.

Poor connections in system.
Generator brushes worn.

Defective mechanism.

(n) CLOCKS.

Excessive friction or congealed oil.
Age.
Improperly adjusted.

Excessive vibration or rough han-
dling.

Wound too tight.

Hands loose on shaft.

Main spring broken.

(o) NAVIGATOR'S COMPASS.

Compass not properly compen-
sated.
External magnetic interference.

Insufficient liquid.

Excessive vibration of instrument.

Leaking float chamber.

Dial card magnets detached from
dial card.
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Change leads at terminals on gen-
erator.

Repair leads.

Clean and tighten terminals.
Replace brushes. Clean commutator.

Replace instrument.

Shake violently. If trouble persists,
replace instrument.

Replace instrument.

Remove cover from back of case and
adjust with adjusting lever.

Replace instrument.

Replace instrument.

Replace instrument.

Replace instrument.

Compensate compass.

Locate magnetic interference and
eliminate if possible.

Remove instrument and refill with
liquid (Specification AN.VV-C-
551).

Check shock mounts and replace if
defective,

Replace instrument.

Replace instrument.

-



TROUBLE
Dial card sluggish.

Liquid leakage.

Discolored luminous markings.

Excessive dial card error.
Excessive dial card oscillation.

Dial card not level.

Dial card sluggish.

Broken or cracked cover glass.

Excessive scale error.

Low scale reading.

Pointer fails to move.

Broken or cracked cover glass.

RESTRICTED
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POSSIBLE CAUSE

Weak dial card magnets.
Excessive pivot friction, or broken
jewel.

Instrument heavily compensated.

Broken cover glass.
Defective sealing gasket.

Age.

Section

Paragraph 19,d-19,e

REMEDY

Replace instrument.
Replace instrument.

Remove excessive compensation.

Replace instrument.
Replace instrument.

Replace instrument.

(p) PILOT’S STAND-BY COMPASS.

Compass not properly compen-
sated.

Insufficient liquid.

Dial card magnet detached from
dial card.

Insufficient liquid.

Weak dial card magnets.

Excessive vibration.

() OIL PRESSURE GAGE.
Calibrated incorrectly.

Leak in line.
Defective internal mechanism.

Pointer loose on shaft.

Excessive vibration.

Compensate instrument.

v

Refill with liquid (Specification AN.

VV-C-551).

Replace instrument.

Refili with liquid (Specification AN.

VV.C.551).
Replace instrum :nt.

Replace instrument.

Replace instrument.
Check line for leaks.

Replace instrument.
Replace instrument.

Replace instrument.

e. VACUUM SYSTEM.
(1) GENERAL. (See figure 177. )—The source of

suction for vacuum operated instruments is two vacuum
pumps, one in each nacelle. Two oil separators serve
to remove any oil that may enter the vacuum pumps;
one is located in each nacelle and connected to each
vacuum pump. Two relief valves, one in each nacelle,
provide automatic control over the vacuum system.
Two check valves, one in each line running from the
relief valves, prevent any back pressure from entering
the system and thus damaging the instruments.

On PBY-5A airplanes with serial numbers 46624
and on, the two lines running from the check valves
converge into one line which passes down from the
wing through the superstructure and into the hull on
the port side. A drain plug is located in the line just
forward of station 1.33; it is used for blowing out and
draining the system. From the drain plug, the tubing
diverges into two lines, one of which is connected
to a two-way valve mounted to the port side of the
pilot’s instrument panel. To the other side of this two-
way valve is connected a small suction regulating valve.
From the valve, the lines connect to the automatic pilot
instruments, the co-pilot’s turn and bank indicator, and
the bombsight rudder control device. The other line
running from the drain trap is connected to another

suction regulating valve to which are connected the two
directional gyros, two gyro horizons, pilot’s turn and
bank indicator, and the suction gage.

On all PBY-5 airplanes and on PBY-5A air-
planes up to serial number 46624, two separate vacuum
lines run down the superstructure to a four-way valve
on the port side of the pilot’s compartment. (See figure
177.) From the four-way valve, the vacuum lines run
to two suction regulating valves which act as distrib-
uting manifolds. The valve on the port side controls
the suction to the pilot’s directional gyro, gyro hori-
zon, and turn and bank indicator. The valve on the
starboard side controls the suction to the automatic
pilot, the bombsight rudder, control unit, and the co-
pilot’s turn and bank indicator.

Note

On PBY-5A airplanes up to serial number
46624, the port suction regulating valve also
controls the pressure to a copilot’s directional
gyro and gyro horizon which were added by
service action on these airplanes.

Two air filters are provided for filtering the in-
coming air to this system. One filter is connected to
the automatic pilot instruments and the other serves
the rest of the vacuum operated instruments.
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No. PART No. NAME No. PART No. NAME
1 Needle Valve | Air Pressure Vent Line
2 Gyro Horizon 13 561-M2 Qil Separator
3 88-F-1035 Automatic Pilot Air Filter 14 AN5830-6 Backfire Check Valves
4 88-V-395 Vacuum Control Valve 15 Drain Fittings
5 Turn and B‘f;“‘ Indicator 16 28F1270-0 Four-Way Valve Assem.
? Sil::.-oc':i'g:::!PIG?r:o 17 ‘Vacuum Line to Bombsight
8 Four-Way Valve Faceplate 18 28-0-5032-10 Strap |
9  3P-207JA Vacuum Pump 19 Mounting Nut
10 3V-216D Vacuum Relief Valve 20 28-0-5032-9 Strap
14 Oil Return Line 21 28-0-5032 Bracket

Items 3 and 4 are Federal Standard Stock Catalog part numbers.
Items 9 and 10 are Pesco Products Co. part numbers.

Item 13 is an Eclipse Co. part no.

Note
Only one air filter was provided on PBY-5
airplanes since they were not equipped with a
copilot’s gyro horizon and directional gyro.

(2) VACUUM PUMP,

(a) DESCRIPTION. — Two vacuum pumps
(PESCO NO. 3P-207-JA) which provide the source
of vacuum for the vacuum system have a maximum
capacity of 10 inches of mercury pressure each. They
are of the rotor type and are gear driven from the
engine.

(b) REMOVAL.

(See figure 177.)
1 Open accessory cowl panels and disconnect
vacuum lines at the pump (9).
2. Detach the four pump mounting nuts (19)
and remove pump.

3. To disassemble vacuum pump and relief
valve, remove the relief valve support bracket (21) by
detaching strap (18) from the pump and strap (20)
from the valve.

4. Remove valve from fitting in pump and
cover the openings in the pump and valve.

(¢) MAINTENANCE.—This pump needs no
maintenance except at major overhaul periods when
it is to be disassembled, cleaned, and inspected.

All tubing connections and mounting bolts
should be kept tight at all times.

(d) ASSEMBLY AND INSTALLATION.—

To install the vacuum pump, reverse the procedure as
outlined in paragraph e, (2), (b).
CAUTION

Make sure that the mounting gasket is in-
stalled so that its holes line up with the oil
ducts. Do not permit gasket to rotate.

(3) OIL SEPARATOR.
(a) DESCRIPTION.—An oil separator

(ECLIPSE TYPE 561, MODEL 2) is installed in the
exhaust line of each vacuum pump. Each oil separator,
whose purpose is to prevent oil from entering the
vacuum system, is mounted directly to the engine
mount. The separator is a welded assembly of steel and
contains internal baffle plates which deflect and drain
the oil out of the vacuum system.

(b) REMOVAL.
(See figure 177.)

1. Disconnect the three hose connections from
the oil separator. Close all open lines with tape to pre-
vent foreign matter from entering.

2. Disconnect clamps that attach the oil sep-
arator to the engine mount and remove the oil sep-
arator.

3. Close all open ports on oil separator to
prevent foreign matter from entering.

(¢) MAINTENANCE.—No maintenance is re-
quired for the oil separators between major overhaul
periods other than keeping hose connections and
mounting screws tight.

(d) INSTALLATION.

1. Hold oil separator in place and attach the
two clamps supporting it to the engine mount.

2. Attach hose connections to proper ports.

(4) VACUUM RELIEF VALVE.

(a) DESCRIPTION. (See figure 178.)—This
valve (PESCO NOQ. 3V216D) is of the spring loaded
disc type. By means of an adjustable turn screw at the
bottom of the valve, it serves to regulate the vacuum
in the system and to protect the vacuum pump against
overloads. It is adjusted so that a suction equal to four
inches of mercury pressure will be present at the in-
struments. Two of these valves are installed in the
vacuum system, one adjacent to each vacuum pump.

(b) REMOVAL AND DISASSEMBLY.
(See figure 177.)

1. Disconnect flexible hose from aft side of
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No. PART No. NAME
1 R400-29 Locknut
2 195-2 Nut
3 195-12 Gasket
4 216-1 Body
5 216-14 Guide
6 216-13C Spring

No. PART No. NAME

7 216-12 Valve

8 216-9 Gasket

9 216-2 Seat Assembly
10 195-4 Screw
11 3v216D Relief Valve

All items are Pesco Products Co. part numbers.

Figure 178—Vacuum Relief Valve

valve. Close open line with tape to prevent foreign
matter from entering,
2. Detach bracket from pump by removing
the two screws.
3. Detach strap holding valve to bracket by
removing the two screws,
4. Disconnect valve from pump and remove
valve.
5. Cover all open ports with tape to prevent
foreign matter from entering.
6. Disassemble valve as follows:
(See figure 178.)
a. Unscrew locknut (1) from body (4) and
remove adjusting nut (2), gasket (3), and screw (10).
b. Unscrew valve seat (9) from body (4)
and withdraw gasket (8), valve (7), spring (6), and
guide (5).

(¢) MAINTENANCE.

1. Should this valve fail to function prop-
erly, disassemble and clean all parts with unleaded
gasoline. ;

2. Test spring for compression and if unsat-
isfactory replace with new one.

3. Keep all connections and mounting screws
tight.

(d) ASSEMBLY AND INSTALLATION.—
To assemble and install the vacuum relief valve, re-

verse the removal procedure as outlined in paragraph
e, (4), (b) above.

(5) CHECK VALVE.

(a) DESCRIPTION.—This valve (AN 5830-6)
is of the flapper type containing a spring. The valve
protects the instruments when the suction decieases
to a low quantity or a back pressure occurs. Two valves
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No. PART No. NAME
1 BAH-38 Screw
2 Valve Seat
3 NSA-310 Valve

No. PART No. NAME
4 NMP-410 Spring
5 NPF-1346 Setscrew
6 NPF-999 Locknut

All items are Manning, Maxwell and Moore Co. part numbers.

Figure 179—Suction Regulating Valve

of this type are installed in the vacuum lines, both on
« the hull wall above the navigator’s table.

(b) MAINTENANCE.—No maintenance
should be required for this valve between major over-
haul periods other than keeping connections tight.
Should difficulty arise in the system due to these check
valves, they should be removed, disassembled, and
cleaned with unleaded gasoline.

To disassemble the valve, remove the six
screws which hold the two parts of the body together
and separate the body. Remove the rubber gasket that
seals the assembly. The flapper valve is now exposed
and may be cleaned. To reassemble the valve, simply
reverse the procedure.

(6) SUCTION REGULATING VALVE.
(a) DESCRIPTION. (See figure 177.)—Two

of these valves (F. S. S. C. NO. 88-V-395) are located
just forward and below the pilot’s instrument panel.
They are of the spring loaded type with an adjusting
screw on top to regulate the amount of suction in the
valve. Each outlet is marked to correspond to the in-
strument to which it is attached; “P” for vacuum lines,
“H” for gyro horizon, “T” for turn and bank indi-
cator, and “G” for-directional gyro. In the “T” port
a restrictor is inserted to reduce the suction to that re-
quired by the turn and bank indicator.
(b) REMOVAL AND DISASSEMBLY.
(See figure 177.)

1. Disconnect tubing from valve and close
open lines with tape. Mark lines with name of port
from which they were disconnected.-

2. Remove four bolts attaching the valve to
the supporting channel and withdraw the valve.
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No. NAME

Bolt

Filter Bowl
Diffuser

Filter Element
Bowl Puller Nut

bWl —

No. NAME
6 Locknut
7 Gasket
8 Gasket
9 Filter Head

Figure 180—Air Filter

3. Close valve ports with tape to prevent for-
eign matter from entering.

4. Disassemble valve as follows:

a. Remove the four screws (1) and take off
the valve seat (2). (See figure 179.)

b. Remove valve (3) and spring (4).
c. Remove locknut (6) and setscrew (5).
(¢) MAINTENANCE.—It is recommended
that at all major overhaul periods, the valve be disas-

sembled and cleaned with unleaded gasoline. Tighten
any loose tubing connections or loose mounting screws.

(d) ASSEMBLY AND INSTALLATION.—
To assemble and install this valve, reverse the pro-
cedure outlined in paragraph e, (6), (b) above.

(7) VACUUM FOUR-WAY VALVE.

(a) DESCRIPTION.—This is a plug type valve
(28F1270-0) containing four ports. It is located on the
left side of the pilot’s instrument panel, where it is
operated manually by a handle. This valve controls the
vacuum supply to the automatic pilot instruments, the
turn and bank indicators, the bombsight rudder con-
trol unit, the gyro horizon, and directional gyro in-
dicators.

Note
The four-way valve is provided on PBY-5 and
PBY-5A airplanes up to serial number 46624,
A two-way valve is used on PBY-5A airplanes
with serial numbers 46624 and on.

(6) REMOVAL AND DISASSEMBLY.
1. Disconnect the lines on each side of the
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No. PART No. NAME No. PART No. NAME
1 28W5016-66 Access Door 10 28F7795 Inspection Plate
2 28W016-11 Access Door 28F7794 Gasket
3 Outer Panel Junction Box 1n AN526DD832-8  Screw
4 *88.T-3305 Pitot-Static Head :g imgo_a':'s-‘” g“P
*x crew
i X . 14 AN3115 Electrical Plug
5 Tubing Connections 15 AN520-D10-6 Screws
6 28F1460-8 Pitot-Static Mast AN365-D1032 Nut
v Q908A6 Conduit Clips 16 1Q548-4 Screw
8 Conduit Q7102-A10 Washer
9 28F1283 Support Blocks for Tubing AN365-D1032 Nut
X *PBY-5A only.
**PBY-5 only.

ltem number 4 is a Federal Standard Stock Catalog part number.
Figure 182—Pitot-Static Mast Installation

valve; cover open lines with tape; and label with name
of valve from which they were disconnected.

2. Remove handle by detaching the screw that
fastens it to the valve shaft. [

3. Remove the four screws which hold the
valve to the instrument panel bracket and withdraw the
valve.

4. Cover open ports with tape to prevent for-
eign matter from entering.

5. Disassemble as follows:
a. Remove retaining nut, spring, and washer
at bottom of valve.
b. Push out plug.

(c) MAINTENANCE.—This valve should re-
quire very little.maintenance. If it becomes sticky or
hard to turn, the difficulty may be overcome by lubri-
cating it with a fine oil (Specification AN-O-6) or dis-
assembling and cleaning with unleaded gasoline.
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(d) ASSEMBLY AND INSTALLATION.—
To assemble and install this valve, simply reverse the
procedure as outlined in paragraph e, (7), (6) above.

(8) AIR FILTERS.

(a) DESCRIPTION.—Two air filters (F. S. C.
C. NO. 88-F-1035) are installed on the starboard side
of the airplane just forward of the pilot’s instrument
panel on PBY-5A airplanes with serial numbers 46624
and on. One of the filters is connected to the automatic
pilot and the other one is connected to the two gyro
horizons and the two directional gyros.

Note
On PBY-5A airplanes up to serial number
46624, the second air filter is to be installed by
service action. On PBY-5 airplanes, only one
air filter was provided since these airplanes
were not equipped with a copilot’s gyro hori-
zon and directional gyro.

The filter consists essentially of a filter body
with inlet and outlet ports and a filter element. It
must be mounted with the inlet port down so that
proper drainage of moisture condensation is assured.

(6) REMOVAL AND DISASSEMBLY.

1. Remove the two screws that support the
filter to the mounting bracket.

2. Disconnect the tubing connection at the
outlet port of the filter. Close open lines with tape
to prevent foreign matter from entering.

3. Disassemble filter as follows:

(See figure 180.)
a. Break lockwire; disengage bolt (1) and
remove the filter bowl (2).

b. Remove diffuser (3) and filter element
(4) from bowl by removing nuts (5) and (6).
(¢) MAINTENANCE.
1. Keep tubing connections tight.
2. Keep mounting screws tight.
3. To clean filter, proceed as follows:

a. Disassemble filter as outlined in para-
« graph e, (8), (b).

b. Clean tubular filter elements by using
compressed air applied to the open ends of the tubular
elements. This reverses the normal flow of air and
loosens any surface deposits.

c. Any dust that remains can be blown off

by directing the compressed air along the elements
from each end.

CAUTION
Do not apply air at right angles to the ele-
ment tubes as this will have a tendency to
wedge impurities between filter discs.

d. Using a clean cloth, wipe off any dust
remaining on filter elements, bowl, diffuser, filter head,
ports, etc.

Section IV
Paragraph 19,e-19,f

(d) ASSEMBLY AND INSTALLATION.

1. Insert diffuser (3) and filter element (4)
in filter bowl (2).

2, Insert bolt (1) and puller nut (5) loosely
by hand and then lock with the locknut (6).

3. Place filter head (9) along with gaskets
(7) and (8) over filter bowl (2) and engage with bolt
(1).

: 4. Lock bolt (1) with lockwire.

5. Install filter by attaching it to its mount-
ing bracket by means of two attaching screws and then
connecting the tube to the outlet port.

(9) VACUUM LINES.

(a) DESCRIPTION. — The vacuum system
lines are made from 5250 aluminum alloy tubing as-
sembled with standard fittings. At the instrument panel,
flexible hose connections are used to allow for the de-
flection of the shock mounts and for hinging of the
panel aft for maintenance. (PBY-5A airplanes, serial
numbers 46624 and on).

(b) MAINTENANCE.
1. Keep connections tight.
2. Replace dented or damaged tubing.
3. Remove any obstruction such as water, dirt,
etc,, from the system by blowing it out through the
drain plug.

CAUTION

When blowing out vacuum lines, be sure all
instruments are disconnected to prevent dam.
age to instruments.

(c) TEST.

1. Place suction gage in line near the instru-
ment panel. It may be connected into the line with a
Tee or connected to one of the extra ports in the di-
rectional gyro or gyro horizon.

2. Run engines at cruising rpm.

3. The suction gage should show four inches
of mercury (2 inches of mercury for the turn and
bank indicator).

4. If proper amount of vacuum is not indi-
cated, check the lines for leaks. Also check the relief
valves, check valves, regulating valves, and vacuum
pumps for operational difficulties.

f. PITOT-STATIC SYSTEM.

(1) DESCRIPTION.—To provide for the opera-
tion of the airspeed indicator, altimeter, and rate of
climb indicator, a pitot-static head is installed on the
airplane. The pitot-static head is supported by the
pitot-static mast located on the leading edge of the
port wing just inboard of the wing splice. The head

- has two chambers, one for pitot or impact pressure,

and the other for atmospheric or static pressure.

To prevent ice from forming at the openings of
the chambers, the head is electrically heated. Tubing
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connects the head with the altimeters, airspeed indi-
cators, and rate of climb indicators. As the airplane
passes through air, the impact of the air at the pitot
opening causes a pressure in the pitot lines which
actuates the aneroid in the air speed indicator. The
static pressure passes through the static lines to the
altimeter, airspeed indicator, and rate of climb indi-
cator. (See figure 181 for the routing of the lines.)

Drain traps are located at the low points of the
system to drain any moisture which may have accu-
mulated in the system.

(2) REMOVAL.

(a) Clips support the lines to structural parts
of the airplane. By disconnecting these clips and dis-
connecting the tubing at intervals where couplings are
located, all the tubing of the system may be removed.

(b) Remove the pitot-static mast as follows:
(See figure 182.)
1. Remove the access doors (1) and (2) in
leading edge of center section near splice.

2. Disconnect the two pitot-static head elec-
tric wires (one wire on PBY.-5 airplanes) in the outer
panel junction box (3) by entering the wing through
the man-hole in the outer panel near the splice.

3. Disconnect the tubing leading to the pitot-
static head (4) by unscrewing the connections (5) in.
side the leading edge near the mast (6).

4. Near the base of the mast, disconnect the
two clips (7) that support the conduit (8) to the mast
and the two blocks (9) that support the aluminum
tubing to the mast.

5. Remove the inspection plate (10) by un-
screwing four screws (11) and then disconnect the
clip (12) that holds the aluminum tubing and electrical
wiring to the mast.

6. Remove the four screws (13) that hold the
pitot-static head (4) to the mast and pull the pitot-
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static head out a short distance together with the tubing
and ‘electrical wiring.

7. Remove the pitot-static head (4) by dis-
connecting the tubing connections and disengaging the
electrical plug (14).

8. Remove five screws (15) that attach the
mast inside the leading edge and 12 screws (16) that
attach the mast to the front of the leading edge, and
then withdraw the mast.

9. Close all open lines with tape so that for-
eign matter will not enter.

(3) MAINTENANCE.

(a) Remove the plugs at the drain traps in
order to drain any moisture in the system. After drain-
ing is complete, replace plugs.

(b) Keep all screws tight.

(c) Keep electrical connection at pitot-static
mast tight and clean with crocus cloth to insure posi-
tive connection.

(d) Keep tubing connections tight.
(e) Test for leakage as follows:

1. PITOT PRESSURE LINES.—With the
drain plugs closed and all the instruments connected
to the pitot and the static lines, place a rubber tube
over the pitot opening in the pitot tube; carefully apply
sufficient pressure to deflect the airspeed indicator
needle to read 130 knots; shut off the pressure and
pinch the tube. The needle on the airspeed indicator
should not drop more than two knots in one minute.

2. STATIC PRESSURE LINES.—Apply a
suction through the static opening in the pitot-static
head to produce an altimeter reading of 1000 feet.
The altimeter should not change more than 50 feet
over a period of one minute.

(4) INSTALLATION.—Install pitot-static mast
by reversing removal procedure outlined in paragraph

f, (2)-
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PARAGRAPH 20.

20. AUTOMATIC PILOT SYSTEM.
a. GENERAL.

(1) DESCRIPTION. (See figures 183 and 184.)—
The automatic pilot (gyropilot) equipment consists es-
sentially of a directional gyro control unit, a bank and
climb gyro control unit, a mounting unit, and a servo
unit, together with the necessary accessories for the
proper working of the equipment as a whole.

When the automatic pilot is set to fly the airplane
in a straight, level course, and this attitude is dis-
turbed by a gust of wind or otherwise, the gyros in
the control units operate the air pick-offs so that a
difference of pressure is obtained across the diaphragm
in the air relays. This causes the balanced oil valves
to open and allow oil to flow to the servo unit. This
oil is under pressure and moves the piston in the servo
in the direction that will cause a corrective movement
in the airplane’s control. This movement causes the
airplane to assume its original straight, level flight
position.

When a maneuver is desired, the indices on the
control units are moved slowly by the knobs until the
maneuver is complete. When the indices are moved,

. a difference in pressure across the diaphragin in the

air relays will result. This will operate the balanced
oil valves and allow hydraulic fluid to flow to the servo.
The servo will then move the controls so that the de-
sired maneuver is performed.

An oil filter is located in the system to keep the
oil clean. On the PBY.5 airplanes up to serial number
08318, a servo by-pass valve is located between the
automatic pilot and the servo unit.

On PBY-5A airplanes (See figure 183 ), the oil
flows from an unloading valve to a pressure regulator
which reduces the pressure to 150 lbs/sq in. then to a
four-way valve which by-passes the oil either to the
automatic pilot or to the basic hydraulic system. On
PBY.5 airplanes, the oil flows from the hydraulic pump
to a pressure regulator near the pump. The oil flows

through the regulator, which reduces the oil pressure
to 150 lbs/sq in., and then to a four-way valve which
passes the oil to the automatic pilot or by-passes
it to the oil reservoir near the pump. (See figure 184.)

From the four-way valve, the oil passes through
the oil filter and then to the inlet side of the automatic
pilot mounting unit. From the balanced oil valves, the
oil travels through the manifold block to the servo
unit (or to the servo by-pass valve) and back through
the manifold block into the mounting unit. The oil is
then metered through the speed control valves and
leaves the system through the four-way valve.

A certain amount of oil must be drained from
the balanced oil valves. This oil comes out of the drain
side of the mounting unit and flows into an overflow
reservoir and then to the sump pump which pumps it
back into the system.

When the bombsight is operating the rudder,
the rudder transfer valve cuts out the directional gyro
control unit in the mounting unit and the oil that oper-
ates the rudder servo passes through the bombsight
rudder control unit. The servo is connected to the auto-
matic pilot system by means of the servo “ON”"."*OFF”
control located above the pilot on the forward face of

bulkhead 2.

For a description of the vacuum system, see Par.
19, e.

(2) MAINTENANCE.—Detailed instructions for
the maintenance of each unit in the system is given
under the paragraphs dealing with the individual units.
However, in general, the following items should be
noted, keeping in mind that the purpose of any in-
spection or maintenance is to forestall trouble or fail-
ure by detecting maladjustment, wear, or weakness be-
fore it becomes serious and to make the necessary cor-
rection to prevent a failure of the apparatus:

(a) Inspect all tubing, including flexible hoses,
and all fittings. Tighten fittings or replace tubing where
necessary to stop leaks. Replace any flexible hoses show-
ing signs of seepage at connections or pimples on sur-
face of hose.

(b) Inspect all cables, cable connections, and
pulleys. Main cables, follow-up cables, and servo "ON”.
“OFF” cable should be free working, positive, and
free from any signs of wear.

(c) The following units should be removed and
overhauled at the 600-800 hour period to put them in
first class condition. The overhaul operations should
only be performed by organizations trained in the over-
haul of automatic pilot equipment and having the nec-
essary tools and fixtures required.

1. Directional gyro control unit.

2. Bank and climb gyro control unit.
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AN 01-5MA-2 Paragroph 20,a
No. PART No. NAME No. PART No. NAME
1 Instrument Panel 9 88-R-255 Qil Pressure Regulator
§ 88-V-180 ipeed Con:’rfl Valves 10 58002A Sump Pump
vtomatic Pilot .
4 4V 4001 Landing Gear Selector Valve :; g;:é;; 3 gom:)f:'gma "
5 28F1208-3 Automatic Pilot Four-Way Valve it i e
6 + 88-S-270 Servo Unit 13 88-F-1060 Qil Filter
8 CVAC-VA-346 Check Valve 14 88-V-375 Rudder Control Transfer Valve

Items number 2, 6, 9, 13 and 14 are Federal Standard Stock Catalogue part numbers.
Item number 10 is an Aircraft Accessories Corporation part number.
Item number 4 is an Aerodraulics Corporation part number.

3. Balanced oil valves.
4. Pressure regulator.
5. Oil filter.

6. Sump pump.

(d) The following units should be removed and
tested at the 600-800 hour period but not disassembled
for overhaul unless their performance is not satis-
factory:

1. Air relays.
2. Speed control valves.
3. Servo unit.

(3) TESTS.
(a) PROPORTIONAL BANK ADAPTER.

1. GROUND TEST (50-100 hour).

a. With the gyro control units removed, a
check should be made to see that the large hexagonal
nuts holding the adapter unit to the mounting brackets
are tight. If loose, they should be drawn up tight and
a portion of the lockwasher bent over for security.

b. The discs on the proportional bank
adapter should be checked for tightness on their shafts
to eliminate any tendency toward backlash. The nuts
holding these discs should be drawn up tight. On the
other end of the shaft the pulleys should be tight on
their shafts.

c. The pulley follow-up springs should
work freely in their housings. Add a small amount
of engine oil if necessary. If grit is present, the pul-
leys and spring housings should be removed for clean-
ing. Before removing the pulleys, they should be
marked so that they will be replaced on their proper
shafts. Note also whether the springs in the housings
are for right or left-hand rotation so that they will be
reassembled properly. The spring housing on each
pulley should be disassembled and all parts cleaned in
gasoline, then reassembled carefully. Before the spring
housing covers are replaced, the springs and housings
should be lubricated with a mixture of light machine
oil and flaked graphite. When reassembling the spring
housings and pulleys on the spindles, the keys must be
inserted in the keyway first, because they cannot be
inserted after the other parts have been applied to the
spindle.

2. GROUND TEST (600-800 hour).—After
this longer period of service, the adapter should be
removed from its mounting bracket and given a bench
check to see if an internal overhaul is necessary. This
test involves the dismantling of the unit and should
be performed by trained personnel only.

3. FLIGHT TEST.—After having made a
careful check of the entire proportional bank adapter
and automatic pilot, the plane can be taken to a safe
altitude for trial operation. With the plane properly
trimmed and the rudder control unit indicator on zero
when in straight flight, the automatic pilot can be
thrown in and trimmed for straight, level flight.

By caging the directional unit and offsetting
the rudder control index, turns may be made in each
direction. During the entry into the turns and during
the turns, it is desirable to set the unit so that a slight
skidding turn is made as this facilitates the coming out
of the turn on the correct heading. The plane should
be able to execute turns up to 20° bank without diffi-
culty which gives a rate of turn of approximately 250°
to 300° per minute.

When making a full turn either to the right
or left and uncaging the gyro of the automatic pilot,
the plane should come to its heading with wings level
with less than 1° overswing.

(b) AUTOMATIC PILOT.

1. GROUND TEST.

a. After closing speed control valves, turn
automatic pilot “OFF” by means of the servo “ON”-
“OFF” control.

b. Start the engine and run at 600 to 700
rpm and note whether the oil pressure gage and vacuum
gage indicate. Within one or two minutes, the oil pump
should prime and indicate pressure. Do not allow the
pump to run dry more than five minutes. After oil and
vacuum pumps are operating, run engines at 1000 rpm
and set vacuum regulator for four inches of mercury
at the gage and set oil pressure regulator to provide a
pressure of approximately 150 lbs/sq in. The speed
valves should be closed while the oil pressure adjust-
ment is being made. The vacuum should not be less
than 3 inches of mercury at 1000 rpm or more than
five inches of mercury at maximum ground rpm.
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Figure 184—Automatic Pilot Hydraulic System (PBY-5 Only)
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AN 01-5MA-2 Paragraph 20,a

No. PART No. NAME No. PART No. NAME

1 88-T-375 Reservoir 8 88-F-1060 Qil Filter

2 88-R-255 Oil Pressure Regulator 9 58002A Sump Pump

3 1P203P Engine Driven Pump 10 7 :

4 885270 Servo Unit O S e

5 SD29035 Servo By-Pass Valve ae = om 3'9_' _

6  28F1208-3 Four-Way Valve 12 Automatic Pilot

7 88-V-375 Rudder Control Transfer Valve 13 88-v-180 Speed Control Valve

ltems number 1, 2, 4, 7, 8 and 13 are Federal Standard Stock Catalog part numbers.
Item number 3 is a Pesco Products Corporation part number.
Items number 5 and 9 are Aircraft Accessories Corporation part numbers.

c. Open speed valves at least four turns.
Each numeral represents one turn of the knob.

d. Center the controle; align the follow.up
indices on the control units; and then operate the con-
trols manually from one extreme to the other, first
independently and then collectively a few times. Then
hold each control at each extreme position for at least
30 seconds two or three times. This allows time for
air in the servo to be pushed through the system by
oil flow until it reaches the main reservoir.

e. Shut down engines for a few moments to
check for air in the servos and replenish oil in the
main reservoir. To check for air in the servos, turn
the automatic pilot to “ON” and, with the engines shut
down, the controls should then act as though locked.
A resiliency indicates air in the servo which is com-
pressed when pressure is applied to the controls and
which expands when the force is removed. Do not con-
fuse stretching of cables with air in the servo. If any
doubt exists, observe the dials on the control units when
checking for air.

f. Adjust the servo relief valves in accord-
ance with the directions given in paragraph [, (3), (e).

g. Start the engines and run at 1000 rpm.
Center all three controls, uncage gyros, open speed
valves, align the follow-up indices with the gyro indi-
cations, and turn the automatic pilot “ON.” All three
controls should remain in position.

h. Check for direction of control by mov-
ing each setting knob back and forth a small amount,
making sure that each control moves in the direction
indicated on the knob.

i. Check for control speed balance as fol-
lows: Open all three speed control valves wide. Turn
the automatic pilot “OFF” for a moment and move
the aileron control to one extreme position. Turn auto-
matic pilot "ON” quickly and count the number of
seconds for the wheel to come to neutral. Repeat

from opposite side. Time to return should coincide
within 25 per cent. Follow the same procedure with
the elevator and rudder. Up elevator may be some-
what slower than down elevator due to the weight of the
elevator surface itself. Be sure that the tail of the air-
plane is not caused to rise when the elevator control
is pushed all the way forward.

j- If any of the above tests show improper
operation, correct in accordance with the “TROUBLE
SHOOTING CHART.” (See paragraph 4, (3), (c).)

2. FLIGHT TEST.
a. Be sure both control gyros are uncaged.

b. Check vacuum. Desired vacuum is four
inches of mercury. It should not be less than three or
more than five inches.

c. Check oil pressure.

d. Trim the airplane for “hands off” (level
flight) condition.

e. Open servo speed control valves. A
closed speed valve locks its control in position when
the automatic pilot is “ON.” Therefore it is impor-
tant that the valves be open prior to engaging the
automatic pilot.

f. Check directional gyro control setting.
g. Set follow-up dials to coincide with gyro

indications on control units.

h. Engage automatic pilot slowly. By hold-
ing the controls while the automatic pilot is engaged,
the pilot can feel when the automatic pilot is flying the
airplane. If oscillations are noticed when the automatic
pilot is engaged, they can be stopped by adjusting the
speed control valves. )

On completion of flight test, a final in-
spection of the entire installation should be made.
Check for oil leaks, stretched cables, and loose pulley
brackets. Check oil in main reservoir and refill if
necessary.
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(c) TROUBLE SHOOTING CHART
the proper vacuum, oil in the main reservoir,
listed below and followed by other troubles which might occur when

TROUBLE

1. Low or no vacuum
(under three in. mercury).

2. Excessive vacuum
(over five in. mercury).

3. Low or no oil pressure.

4. Excessive oil pressure.

5. Foaming of oil.

6. No operation of any control.
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POSSIBLE CAUSE

a. Vacuum relief valve set too
low.

b. Vacuum pump failure.

c. Leak or break in vacuum line.

P

Collapsed inner wall of flexible
hose, or obstruction in lines.

Vacuum relief- valve set too
high.
b. Air intake filter clogged.

a

c. Vacuum relief valve stuck

closed.

d. Shipping plug not removed
from inlet end of air filter.

a. Insufficient oil in system.

b. Pressure regulator out of ad-
justment.

c. Pressure regulator dirty or de-
fective.

d. Pump intake line or filter
clogged.

e. Defective oil pump.

f. By-pass valve open.

g. Broken line or leak.

Oil pressure regulator set too
high or stuck.

a. Leak in line leading from main
reservoir to oil pump.

b. Leak in oil pump.

a. Low or no oil pressure.
b. Low or no vacuum.

c. Defective operation of “ON”.
“OFF” control.
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~—In order to perform ground test at all, it is necessary to have
and oil pressure. Possible causes of vacuum and oil troubles are
vacuum and oil pressures are sufficient.

REMEDY

a. Screw in adjusting screw. If in-
creased vacuum does not result,
valve is defective or trouble lies
elsewhere. If vacuum does not
increase with hand held over air
intake of valve, trouble is defi-
nitely elsewhere.

b. Repair or replace pump. Be sure
that some other defect in the in-
stallation is not responsible for
pump failure.

c. Locate and repair.

d. Locate and repair.

a. Reset.

b. Clean filter element or replace
with new one.

c. Remove screen and push valve
free with finger. Replace screen.
If sticking persists, replace or re-
pair.

d. Remove plug.

a. Fill main oil reservoir to red line
on PBY.-5A sight gage and 4
full on PBY-5 sight gage.

b. Adjust with speed valves closed.
After removing cap, screw in to
raise pressure and out to lower
pressure.

c. Clean or repair and then adjust.
d. Check line and filter.

e. Test and replace if necessary.
f. Close by-pass valve.
g. Locate and repair.

Adjust with speed valves closed.

a. Locate and repair.

b. Repair or replace pump.

a. See paragraph 4, (3), (c), 3, in
Trouble Shooting Chart.

b. See paragraph a4, (3), (¢c), 1, in
Trouble Shooting Chart.

c. Check for full 90° throw of valve
at servo unit.



TROUBLE

7. Failure of one of the controls.

8. Controls hunting (oscillating).

9. Jerky control.

10. Lagging control in one direc-

tion only.
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POSSIBLE CAUSE

d. “"ON"-*OFF” control set in
“OFF” position.

e. Speed control valves closed.
a. Speed valve closed.

b. Servo relief valve by-passing.

c. Balanced oil valve on mount-
ing unit stuck.

d. Air relay stuck.

a. Air in oil system.

b. Lag in follow-up system.

c. Sticking oil valve.

d. Unbalanced oil valve or end
play in oil valve.

e. Gyros caged. (A caged gyro

will oscillate back and forth

against the caging stops, caus-

ing the controls to follow.)

f. Incorrect speed valve adjust-
ment.

a. Sticking in follow-up pulleys.

b. Excessive friction in follow-up
cables.

c. Sticky balanced oil valve.

a. Follow-up pulley not wound
sufficiently.
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REMEDY

. Set control in “ON” position.

Open two to four turns.

a. Open speed valve.

b. Reset valve. (See paragraph [,

C.

(3), (e))

. Remove rear cap and work valve

back and forth by hand with oil
pressure on and automatic pilot

off.

. Clean or replace.

. Set follow-up dials on the direc-

tional gyro and the bank and
climb gyro control units at neu-
tral with controls in neutral.
Move controls back and forth
manually with engines running
and automatic pilot “OFF.” Hold
each control at one and then the
other extreme position for one
minute.

. Examine follow-up cables and

pulleys and remove any lag pres-
ent.

With automatic pilot “ON”-.
“OFF” lever in “OFF” position,
work valve manually until free,
and then hold in each extreme
position for about two minutes
to allow any dirt to be carried
back to the main reservoir.

Reset valve. (See paragraph d,
(3), (d).)
Uncage gyros.

Reduce speed valve setting.

. Check condition of follow-up pul-

ley springs and if necessary, lu-
bricate with oil (Specification
AN-VV.0-446).

. Examine cable system and re-

place defective pulleys or cables.
Free valve. Clean if necessary.
Re-balance valve, if removed for
cleaning.

Shorten follow-up cables so that
when control is hard over in the
direction to wind the spring, the
spring will be within Y4 turn of
being wound.
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TROUBLE POSSIBLE CAUSE REMEDY

b. Dirt in balanced oil valve. b. Free valve. Clean if necessary.
Re-balance after assembly.

c. Oil valve not properly bal- c. Balance oil valve with control

anced. units removed. (See paragraph d,
(3), (d).) Replace control unit
and check.

d. Unbalanced air pick-off in con- d. Remove control unit and deter-

trol unit. mine if control speed is equal in
both directions with equal pres-
sure applied to either side of air
relay. If so, this indicates trou-
ble in the control unit. Repair
or replace.

11. Lagging control in both direc- a. Speed control valves closed too a. Open valves.
tions. much.

b. Oil pressure too low. b. Reset oil pressure regulator.

c. Oil supply choked. c. Check oil lines, suction lines, and
oil filter. Clean oil filter if nec-
essary.

d. Vacuum too low. d. Adjust suction regulator to four
in. mercury pressure.

e. Servo relief valve set too low. e. Reset (See paragraph 1, (3),
(e).)

12. Control in one direction only. a. Dirty balanced oil valve. a. Free and clean valve.

b. Air leak at air pick-off grom- b. Install new grommet and then

met between control unit and check.
mounting bracket.
c. Follow-up cables or tubing re- c. Connect according to control or

versed.

tubing diagrams.

13. Controls move to extreme posi-  a. Reversed connections between  a. Check with diagram and correct.

tion when automatic pilot is
turned “ON.”

b. Follow-up direction reversed. b

.

14. Reversed control. (Control a
moves in wrong direction in re-
sponse to knob movement.)

Reversed follow-up plus re- a
versed connections between bal-
anced oil valve and servo.

balanced oil valve and servo.

Correct.

Check with diagram and correct.

b. Reversed follow-up cable. b. Correct according to diagram.

b. DIRECTIONAL GYRO CONTROL UNIT.

(1) DESCRIPTION. (See figure 185.)—This
unit (F. 8. S. C. No. 88-U.165) is used for directional
control, both manual and automatic. It contains a di-
rectional gyro, air pick-offs, a clutch plate to connect
to the rudder follow-up pulley, lighting circuit contacts,
and a dial containing two knobs, one for setting the
desired heading of the airplane and the other for cag-
ing the gyro. The dial consists of an upper or follow-
up card attached to the air pick-offs and a lower or
directional gyro card which is attached to the gyro.
The follow-up card can be set by means of the rudder
knob. The directional gyro card can be set to any
.heading by pushing and turning the caging knob.

390 RESﬂy

When the airplane is flying on the set course,
the air pick-offs are in neutral and there is no dif-
ference in pressure across the two air relay connections
to the rudder balanced oil valve, As soon as a change
of direction occurs, the gyro operates the air pick-
offs, causing a difference in pressure across the two
air relay connections. This pressure difference operates
the rudder balanced oil valve.

To change course during flight, the rudder set-
ting knob, located on the upper right-hand corner
of the face of the unit, is operated to turn the follow-
up card. The airplane will then turn until the direc-
tional gyro card coincides with the follow-up card.

The setting and caging knob for the directional
gyro is located at the bottom of the instrument. A
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O N A WK —

PART No. NAME
Caging Knob

88-U-165 Directional Gyro Control Unit
Directional Gyro Card
Rudder Follow-Up Card
Rudder Knob
Aileron Knob
Banking Scale

88-u-110 Bank and Climb Gyro Control

Unit

Miniature Airplane

0

Section IV
Paragraph 20,b

No. PART No. NAME

10 Elevator Knob

11 Suction Gage

12 Horizon Bar

13 Caging Knob

14 Miniature Airplane Adjusting
Knob

15 88-G-855 Qil Pressure Gage

16 Plate

14 88-V-180 Speed Control Valves

18 Plate

Items number 2, 8, 15 and 17 are Federal Standard Stock Catalogue part numbers.

Figure 185—Avutomatic Pilot

ball bank indicator is also provided on the face of the
instrument.

The directional gyro unit is carried in the
mounting unit along with the bank and climb gyro
control unit. Its operational limits are 55 degrees in
climbing, 55 degrees in diving, and 55 degrees in
banking.

(2) REMOVAL.—Remove the two bolts at the
bottom of the instrument, and slide unit out of tracks
on mounting unit.

(3) MAINTENANCE.
(a) Keep the instrument clean.
(b) Keep electrical connections clean with
crocus cloth.
(c¢) Keep mounting bolts tight.
(d) Replace instrument if:
1. The cover glass is cracked or broken.
2. There is excessive drift of the directional
gyro card.
3. Setting knobs fail to turn, or turn hard.
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(4) INSTALLATION. — Place unit into the
mounting unit and insert mounting bolts. All tubing
and the electrical connections are automatically com-
pleted.

c. BANK AND CLIMB GYRO CONTROL UNIT.

(1) DESCRIPTION. (See figure 185.)—This unit
(F. S. S. C. No. 88.U-110) is used for lateral and
longitudinal control by manual or automatic means.
It contains a gyro, mounted with its axis vertical, as
the sensitive element. On the face of the unit are lo.
cated a dial, caging knob, suction gage, miniature air-
plane adjusting knob, and an aileron setting knob.
The dial contains an artificial horizon bar, a minia-
ture airplane, a banking scale, an elevator follow-up
index, an aileron follow-up index, a banking index, and
an elevator alignment index.

This unit operates similarly to the directional
gyro control unit in that the gyro operates the aileron
or elevator air pick-offs, depending on the position of
the airplane, causing a difference in pressure in the
respective air relay connections, and thus operating the
respective balanced oil valves.

The position of the airplane is indicated on the
face of the unit by the miniature airplane which is
fixed with respect to the airplane. When the airplane
banks, climbs, or dives, the miniature airplane indi-
cates this with respect to the artificial horizon, which
is controlled by the gyro.

To operate the unit manually to perform a
particular maneuver, the knobs marked “AIL” (Ail-
eron) and “ELE” (Elevator) at the top of the unit are
turned to operate the respective alignment indices.
This will cause the airplane to bank, climb, or dive,
depending on the setting of the indices, until the bank
or elevator indices line up with the respective follow-
up indices. In order to compensate for load conditions,
the miniature airplane can be raised or lowered with
respect to the horizon bar by means of the small
knob beneath the dial. The caging knob is located
to the right of the miniature airplane adjusting knob.
The operational limits for this unit are 50° in bank-
ing, 50° in climbing, and 50° in diving.

(2) REMOVAL.—Remove the two bolts at the
bottom of the instrument and slide unit out of tracks
on the mounting unit.

(3) MAINTENANCE.
(a) Keep the instrument clean.
(b) Keep electrical connection clean with crocus
cloth.

(c) Keep mounting bolts tight.

(d) Replace instrument if:
1. The cover glass is broken or cracked.
2. The suction gage fails to indicate correctly.
3. Knobs do not turn freely.

(4) INSTALLATION.—Place the unit in the
mounting unit and insert the two mounting bolts. All
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tubing and electrical connections are automatically
completed.

d. MOUNTING UNIT.

(1) DESCRIPTION. (See figure 186.) — The
mounting unit (F. S. S. C. No. 88-U-700) consists of
a frame to which air relays, follow-up pulleys, bal-
anced oil valves, and pressure and drain oil manifolds
are attached. The proportional bank adapter is also at-
tached to the mounting unit.

The mounting unit is also the support for the
control units (directional gyro control unit, and bank
and climb gyro control unit) which slide in place on
tracks. All electrical, mechanical, and air connections
are established when the control units are bolted in
place.

The mounting unit is installed in the center of
the pilot’s instrument panel and is mounted on four
shock mounts which provide protection from vibration.

The follow-up pulleys, to which the follow-up
cables are attached, are provided with clutches which
carry their motion to the control units.

All air intake connections both for the air re-
lays and the gyros are connected to the suction mani-
fold, permitting the entire automatic pilot system to
be connected through one air filter. The interaction
of the pick-offs and the air relays causes the diaphragm
to move the pistons in the balanced oil valves, thereby
opening and closing their ports and causing the hy-
draulic oil to operate the servo unit.

The pressure and drain manifolds on the bot-
tom of the mounting unit are connected by tubing to
the three balanced oil valves and serve to distribute
pressure oil to, and collect drain oil from these valves.
They provide a junction between the flexible oil lines
from the mounting unit and the rigid oil lines to the
servo unit.

(2) REMOVAL. (See figure 186.)—The mount-
ing unit (1) and the proportional bank adapter (4)
are removed as a unit. To remove:

(a) Remove the directional gyro control unit
and the bank and climb gyro control unit as outlined
in foregoing paragraphs b, (2) and ¢, (2).

(b) Remove the servo speed control valves as
outlined in paragraph‘f, (2).

(¢) Disconnect the follow-up cables (5), (6),
(7) and (8) from the spring loaded follow-up pulleys
(3) and (13).

(d) Disconnect the six hydraulic lines from the
three balanced oil valves (2).

(e) Disconnect the flexible hose from the pres.
sure (12) and drain manifolds (11).

(f) Disconnect tubing attaching suction mani-
fold (10) to the air filter.

(g) Remove the screws which hold the shock
mounts (9) to their supporting brackets, leaving the
shock mounts attached to the mounting unit.

(h) Lift the mounting unit from its support.
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Section IV
Paragraph 20,d-20,f
[ ]

No. PART No. NAME

1 88-U-700 Mounting Unit

2 Balanced Qil Valves

3 Follow-Up Pulley

4 88-A-210 Proportional Bank Adapter

5 *28C5592-2 Elevator Follow-Up Cable
**Q6302-C-204

6 *28C5592-0 Aileron Follow-Up Cable

**Q6302-C-198

No. PART No. NAME
7 Q6302-DLDR-155% Rudder Follow-Up Cable

9 142020 Shock Mounts
10 Suction Manifold
11 Drain Manifold
12 Pressure Manifold
13 Follow-Up Pulley

Items No. 1 and 4 are Federal Standard Stock Catalog part numbers.
ltem No. 9 is a Sperry Gyroscope Co. part number.

*PBY-5A airplanes serial numbers 46580 and on.
**PBY-5 and PBY-5A airplanes up to serial number 46580.

Figure 186—Automatic Pilot Mounting Base and Equipment

(3) MAINTENANCE.

(a) Inspect all tubing and fittings including
flexible hoses. Tighten or replace fittings or tubing
where necessary to stop leaks. Replace any flexible
hoses showing signs of seepage at connections or pim-
ples on surface of hose.

(b) Check follow-up pulleys on mounting unit
with gyro control units removed, and lubricate springs,
if dry. Use oil (Specification AN-VV-0-446).

(c) Replace defective or worn shock mounts.

(d) The adjustment and centralizing of the bal-
anced oil valves require special tools and equipment
and should not be attempted except by specially trained
personnel at an authorized base.

(4) INSTALLATION.—To install mounting
unit, reverse removal procedure outlined in above
paragraph d, (2).

e. VACUUM RELIEF VALVE.
(See Par. 19, e, (4).)

f- SERVO SPEED CONTROL VALVES.

(1) DESCRIPTION. (See fignre 185.)—The
speed control valves (F. S. S. C. No. 88-V-180) serve
to control the rate of flow of oil from each servo cylin-
der to the pump, and thereby to control the rate of re-
sponse of each servo. The speed valve assembly con-
sists of three identical units, one for rudder, one for
aileron, and one for elevator control.
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These units are mounted as one and are attached
to the lower center of the automatic pilot mounting
unit by means of screws. The face of the speed control
valves is flush with the automatic pilot instrument
panel face. The numbers on the valve dials represent
turns of the valve.

(2) REMOVAL.

(a) Check to make certain that all hydraulic
pressure has been relieved.

(b) Disconnect tubing to each valve by remov-
ing the nut attaching the sleeve and elbow.

(c) Unscrew flexible hose which is connected to
the four-way valve.

(d) Remove the oil pressure gage as outlined
in paragraph h, (2).

(e) Remove the three screws attaching the
speed control valves to the automatic pilot mounting
unit.

(f) Remove the four screws attaching the two
panels to the speed control valves.

(3) MAINTENANCE.

(a) Inspect all tubing and fittings including
flexible hose.

(b) Tighten fittings or replace tubing where
necessary to stop leaks.

(c) Replace any flexible hose showing signs
of seepage at connections or pimples on surface of
hose.

(d) The construction of the speed control
valves is such that there is little chance of internal
wear. In case of failure, no repairs should be made
except by specially trained personnel at an authorized
repair base.

g. HYDRAULIC PUMP.
(See Par, 21, b, (2).)

h. OIL PRESSURE GAGE.

(1) DESCRIPTION. (See figure 185.)—The oil
pressure gage (F. S. S. C. No. 88-G-855) indicates the
pressure at which oil is being supplied to the automatic
pilot. This gage is a direct indicating pressure gage
with readings from 0 to 200 lb/sq in.

The oil pressure gage is installed below the auto-
matic pilot mounting unit, on the starboard side of the
servo speed control valves.

(2) REMOVAL.

(a) Check to make certain that all hydraulic
pressure has been relieved.

(6) Disconnect the tubing connected to the
gage.
(c) Remove the four bolts attaching the gage
to the panel.
(3) MAINTENANCE.
(a) No lubrication is required.
(b) No repair should be attempted except by
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specially trained personnel at an authorized repair
base.

(4) INSTALLATION.

(a) Attach gage in position on panel below
automatic pilot mounting unit with the four screws.

(b) Connect tubing to rear of pressure gage.

i. VACUUM PUMP.
(See paragraph 19, e, (2).)

j- OIL PRESSURE REGULATOR.

(1) DESCRIPTION. (See figure 187.)—The oil
pressure regulator (F. S. S. C. No. 88-R-255) auto-
matically regulates the oil pressure from the pump and
permits the excess oil to circulate through the reser-
voir. It is an adjustable regulator which should be set
at 150 lb/sq in. On the PBY-5A airplanes, the pressure
regulator is mounted on the inboard side of the hy-
draulic platform, outboard of and below the copilot’s
seat. On the PBY.5 airplanes, the pressure regulator
is mounted on top of the hydraulic reservoir in the
starboard nacelle. It has three connections; one for the
regulated oil pressure line to the automatic pilot, one
for the unregulated oil pressure line from the pump,
and one for the overflow oil from the regulator to the
oil reservoir.

(2) REMOVAL AND DISASSEMBLY.

(See figure 187.)

(a) Remove oil pressure regulator as follows:

1. Check to make certain that all hydraulic
pressure has been relieved.

2. Disconnect the three lines at the unit.

3. Cover openings in lines with tape.

4. Cover ports in oil pressure regulator with
tape.

5. Remove the three bolts which attach the
regulator to the hydraulic platform on the PBY-5A
airplanes or to the reservoir on the PBY.5 airplanes.

(b) Disassemble oil pressure regulator as fol-
lows:

1. Using a 7/16 inch wrench, remove the
three castellated nuts (1) from the end of the unit.

2. The pressure regulator cover (2) will be
pushed free by the internal spring (3).

3. The spring (3), piston (4), and sealing
ring (5) may then be withdrawn.

Note
Do not attempt to remove the piston seat.

4. Using a 7/16 inch wrench, remove the
retainer adjusting screw (9).

5. The control valve spring (11), spring seat
(10), spring retainer (12), and ball (13) may then
be removed.

(3) MAINTENANCE.

(a) When the regulator is disassembled, wash
all parts thoroughly in cleaning solvent and blow dry.
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No. PART No. NAME

1 170040 Castellated Nuts
2 170038 Cover

3 170098 Spring

4 170027 Piston

5 170039 Sealing Ring

6 76585 Body

7 170101 Locknut

No. PART No. NAME

8 170036 Acorn Nut

9 170034 Adjusting Screw
10 170032 Spring Seat

11 170099 Spring

12 170031 Spring Retainer
13 170030 Ball

All items are Sperry Gyroscope Co. part numbers.
Part number of complete assembly is F.5.5.C. No. 88-R-255.

Figure 187—0il Pressure Regulator

(b) Examine the parts carefully for any sign
of corrosion or damage.

(¢) The ball (13) in the adjusting valve must
be free from any corrosion or scratches.

(d) Make sure that the sealing ring (5) is in
good condition. Replace if necessary.

(e) The piston (4) must fit freely in the pres-
sure regulator body (6) and cover (2). It is important
that the small hole near the outer diameter of the
piston is clean and unobstructed.

(f) The adjustment of the pressure regulator
is accomplished by the tightening or loosening of a
spring weighted valve. The adjusting screw (9) is be-
neath an. acorn nut (8) on the upper end of the regu-
lator. To change the pressure adjustment, remove the

acorn nut and insert a screw driver into the open-
ing; turn the screw in to raise the pressure, or out
to lower the pressure. The regulator may be adjusted
by removing it from the airplane and using a test
stand, or by running the automatic pilot with the plane
grounded, and adjusting according to the oil pressure
gage on the automatic pilot panel. This may be done
by either running the engine, or by detaching the
hydraulic lines to the engine-driven pump, and con-
necting directly to a test stand.

(4) ASSEMBLY AND INSTALLATION.—To
assemble and install the oil pressure regulator, reverse
procedure outlined in foregoing paragraph j, (2),
making sure that the retainer adjusting screw (9) and
the castellated nuts (1) are set up tightly.
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No. PART No. NAME No. PART Ne. NAME
1 171022 Piston Rod 23 168950 Front Overpower Valve Body
2 144830 - Cylinder Gland Nut 24 168949 Valve Seat
3 144831 Felt Washer 25 168947 Rear Overpower Valve Body
4 146085 Washer 26 168958 Gasket
g : ;gg?g gP"i"'G 27 144823 Thrust Washer
it 28 142856 “On-Off" Pulley
g 170995 PNOpISey Wgsher 29 144816 Valve Gland Nut
8 168946 Quter Seal Ring .
9 183701 Seal Leathers 30 144814 Gland Ring
10 168944 Inner Seal Ring 31 Vs Dia. x 5%2 Mogul Packing
11 17051 Packing Nut 32 144812 Valve Flange
12 144826 Gasket 33 144811 "On-Off” Valve
13 144824 Piston Nut 34 144815 Gasket
14 144822 Piston Leathers 35 172929 Servo Connecting Fitting
15 144821 Piston Spacer 36 144813 Stop Valve Flange
16 145611 Piston Rod Connector Barrel 37 144815 Gasket
17 168954 Valve Nut 38 157468 Screw
18 168956 Spring Adjusting Screw 39 168957 Valve Seal Screw
19 168955 Valve Spring 40 168958 Gasket
20 200576 Ball 41 144795 Gasket
21 168952 Seal Ring 42 3/32in.sq. by % in. Key
22 168951 Valve Packing B.T.S.

All items are Sperry Gyroscope Co. part numbers.

k. OIL FILTER.

(1) DESCRIPTION.—The oil filter (F. S. S. C.
No. 88-F-1060) provides a means of maintaining a flow
of clean oil through the hydraulic system. The filter
is located on the aft port side of bulkhead 1 just for-
ward of the rudder pedals. It is installed in the hy-
draulic line and removes foreign matter from the fluid
flowing through the system. The filter element can be
removed for cleaning without disconnecting any of the
tubing or fittings.

(2) REMOVAL.

(a) Make certain that there is no oil pressure
in the lines attached to the filter.

(b) Disconnect the two hydraulic lines from the
top of the filter body.

(c) Remove the two nuts which hold the unit
to the bracket. If desired, the filter element may be

removed before removing the housing by unscrewing
the bowl nut which holds it to the housing.

(3) MAINTENANCE.—Remove filter element,
clean in gasoline, and replace. Filter should be cleaned
every 100 hours.

(4) INSTALLATION.

(a) Place the filter housing against the mount-
ing bracket and insert the two mounting bolts. Tighten
evenly.

(b) Connect the two oil lines at the top of the
unit.

I. SERVO UNIT.
(See figure 188.)

(1) DESCRIPTION.—The servo unit (F. S. S.

C. No. 88-58-270) is located on the port side of the air-
plane between station 3.33 and station 3.66. For the
purpose of catching any oil dripping from the servo,
an oil pan is installed under the servo. The servo unit
is made up of three cylinders cast in one block with
piston rod assemblies extending from each end of the
pistons. When fluid is admitted to the cylinders by
the balanced oil valves, the pistons operate the airplane
control surfaces through the control cables which are
attached to the piston rod ends.

This unit can be placed in operation or shut off
by means of a by-pass valve consisting of a triple type
plug cock which serves all three cylinders. Rotation
of this cock is accomplished by means of a pulley
fixed to one of its ends, while its motion is limited by
a stop at the opposite end. The pulley is connected
by a cable to the “ON"."OFF” control lever. (Refer
to paragraph r.)

Each of the cylinders is equipped with two ad-
justable spring loaded relief valves which allows the
human pilot to overpower the automatic pilot by ap-
plying increased force to the controls.

(2) REMOVAL.
(a) Check to make certain that all hydraulic
pressure has been relieved.
(b) Remove the servo unit oil pan by detaching
the five bolts in the back of the pan and the four bolts
in front which hold it in place.

(c) Loosen the elevator, rudder, and aileron
cable turnbuckles and disconnect the follow-up and
main cables from the piston rods by removing the
special eye bolt in the end fittings.
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(d) Remove the hydraulic lines from the servo
unit and plug or tape all open ends of the lines.

(e) Remove “ON”.“OFF” cable by removing
“ON”-“OFF” pulley from servo unit.

(f) Detach the four bolts which hold the unit
to the mounting brackets and remove unit.

(3) MAINTENANCE.

(a) If leaks are found at the joints of the oil
lines, tighten the fittings. If leakage continues, replace
tubing and fittings. If leakage occurs at the piston rods,
tighten the packing nuts. Do not tighten these nuts
excessively as this will produce binding on the piston
rods.

(b) If leaking still occurs at servo pistion rods,
install new packing as follows:

1. Remove cylinder gland nut (2), felt washer
(3), washer (4), and spring (5). (See figure 188.)

2. Remove packing washers and seals (6),
(7), (8), (9) and (10) and replace with new parts.

3. Assemble by reversing above procedure.

(c) Drain the hydraulic fluid, flush out the
system, and refill the tank every 240 to 250 hours.

(d) Lubricate the follow-up clevis pin guide
slot on the servo unit if necessary. Use oil (Specifica-
tion AN-O-6).

(e) Adjust the servo relief valves. Set these
valves so that they will open to permit the human pilot
to overpower the automatic pilot without applying
excessive force, but so that they will not open during
normal flight conditions in smooth or rough air. The
best setting is usually between 75 and 100 per cent
automatic pilot operating pressure. Adjust servo relief
valves as follows:

1. Run the engines at approximately 1000
rpm; set the automatic pilot control lever to “ON”;
align the gyro cards and indices; and be sure that the
vacuum and oil pressures are normal.

2. Remove the hexagonal nuts from the over-
power valve bodies adjacent to the end of the unit at
which the greatest length of rod extends.

3. Insert a screw driver in the valve body and
turn each servo relief valve adjustment screw clock-
wise until it is all the way in.

4. Adjust the oil pressure regulator of the
automatic pilot to the pressure which is desired for
opening the servo relief valve.

5. Rotate the automatic pilot control knob
of the control being adjusted until the control surface
has reached its top. Rotate the control knob beyond
this point until the indices are approximately 10 de-
grees apart.

6. Disconnect the servo line which is not
under pressure (this is the line nearest the end of the
servo unit toward which the piston is moving). Place
the end of this line in an empty container.

7. Unscrew the proper servo relief valve ad-
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justment screw until oil begins to flow from the dis-
connected line. At this point, the servo relief valve
setting will be the same as the oil gage indication.

8. Re-connect the servo line and rotate the
automatic pilot control knob to move the control sur-
faces hard over against the opposite stop. Continue
rotating the control knob beyond this point until the
follow-up indices are approximately 10 degrees apart.
Disconnect the opposite servo connections and adjust
the other relief valve for the same servo cylinder in
the manner just described.

(f) Remove air from the servo unit as follows:

. 1. Set the automatic pilot control lever to
“ON” and be sure that the hydraulic pressure is
normal.

2. Operate the engines at approximately 1000
rpm.

3. Center the controls and align the follow-
up indices.

4. Move the manual controls through their
complete length of travel from hard over in one di-
rection to hard over in the opposite direction.

5. Hold each control in its hard over position
until the hydraulic fluid has had time to circulate com-
pletely through the system. This will usually require
about 20 or 30 seconds.

6. Repeat this operation two or three times
to allow the hydraulic fluid to push the air into the
main reservoir where it can escape.

7. Move the control lever to its “OFF” po.
sition.

(4) INSTALLATION.

(a) Place the servo unit on its mounting bracket;
insert the four bolts in the mounting lugs; and then
tighten them evenly.

(b) Put the by-pass valve cable on the pulley
and adjust the turnbuckle to the proper tension.

(c¢) Attach the main surface control cables and
the follow-up cables to the piston rod end fittings by
installing the special eye bolts and adjust the turn-
buckles to give the proper tension.

(d) Connect the the hydraulic lines and tighten
them evenly.

(e) Attach the servo unit oil pan in place by
means of the five bolts in the back and the four bolts
in the front end of the pan.

m. OVERFLOW RESERVOIR.

(1) DESCRIPTION.—The overflow reservoir is
an aluminum alloy tank used to collect fluid seepage
from the automatic pilot, bombsight control unit, and
rudder transfer valve. The sump pump draws the fluid
from the reservoir and returns it to the system by way
of the fluid return line. The overflow reservoir is lo-
cated on the forward face, port side of bulkhead 1 on
the PBY-5A airplanes and on the aft face, port side
of bulkhead 1 on the PBY-5 airplanes. It is held in
position by two clamps.
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No. PART No. NAME

1 28C5133-12 Follow-Up Cable
/) 289009 Screw

3 289027 Top Cover

4 288989 Bottom Cover

5 AN340-G Nut

6 ANS500-B4-4 Screw

7 288980 Control Arm

8 AN315-3R Nut

No. PART No. NAME

9 88-P-1084 Follow-Up Pulley

10 288365 Pick-Off Body Shaft

11 288983 Coil Spring Pin

12 288978 Pin

13 No. 6-32 Mounting Studs

14 289020 Blade Yoke

15 288357 Pick-Off Blade

16 288995 Centering Adjustment Screw

All part numbers are Weatherhead Co. part numbers excepting items 1, 5, 6, 8, 9, and 13.
ltem No. 9 is a Federal Standard Stock Catalog part number.

Figure 189—Bombsight Rudder Control Unit

(2) REMOVAL.
(a) Check to make certain that all hydraulic
pressure has been relieved.
(b) Disconnect the two hydraulic lines.

(c) Remove the four screws attaching the clamps
to bulkhead 1.

(3) MAINTENANCE.—Inspect all tubing and
fittings. Tighten fittings or replace tubing where nec-
essary to stop leaks.

(4) INSTALLATION.—To install overflow res-

ervoir, reverse removal procedure outlined in fore-
going paragraph m, (2).

n. AIR FILTER.
(See Par. 19, e, (8).)

o. MANIFOLD BLOCK.

(1) DESCRIPTION.—The manifold block (F. S.
S. C. No. 88-M-62) provides a junction between the
flexible hydraulic lines from the mounting unit, which
is shock mounted, and the rigid lines to the servo

RESTRICTED 399

RareAviation.com



Section IV
Paragraph 20,0-20,p

unit. The manifold block is located on the aft face
of bulkhead 1, on the port side of the airplane.

(2) REMOVAL.

(a) Check to make certain that all hydraulic
pressure has been relieved.

(b) Disconnect the six hydraulic lines at the
manifold block.

(c) Remove the two screws attaching the mani-
fold block to bulkhead 1.

(3) MAINTENANCE.
(a) Inspect all tubings and fittings including
flexible hoses.
(b) Tighten fittings or replace tubing where
necessary to stop leaks.
(c) Replace any flexible hose showing signs of
seepage at connections, or pimples on surface of hose.

(4) INSTALLATION. —To install manifold
block, reverse procedure outlined in foregoing para-

graph o, (2).

p- BOMBSIGHT RUDDER CONTROL
SYSTEM.

(1) GENERAL DESCRIPTION.—The bomb-
sight rudder control system consists of the rudder
control unit, the bombsight rudder control follow-up
system, and the rudder control transfer valve. With
this system, the airplane may be controlled by the
bombsight when on a bombing run.

By means of the rudder transfer valve, the rud-
der servo can be connected by either the bombsight
rudder control unit or the directional control unit in
the automatic pilot. :

The bombsight rudder control follow-up system
is described in paragraph s, and the rudder control
transfer valve in paragraph ». A description of the
control unit is outlined below.

(2) BOMBSIGHT RUDDER CONTROL
UNIT.

(a) DESCRIPTION. (See figure 189.)—The
bombsight rudder control unit (F. S. S. C. No. 88-C-
1425), which is operated by the secondary clutch arm
of the bombsight stabilizer, consists essentially of an
air pick-off, an air relay, and a balanced oil valve. The
air pick-off is controlled by the secondary clutch arm
extension and operates the air relay. The air relay
then operates the balanced oil valve which controls
the flow of oil to the rudder servo. With the secondary
arm clutched in, the airplane will remain on the course

fixed by the bombsight stabilizer.

(b) REMOVAL.
1. Disconnect the follow-up cable (1) by re-
moving it from slot in pulley (9).
2. Disconnect the six flexible hoses from the
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eign matter from entering. Label lines with name of
port from which they were disconnected.

4. Detach the five screws (2) in both top (3)
and bottom covers (4) and remove covers.

5. Detach four nuts (5) that mount the unit
to the bombsight stabilizer and then remove unit.

6. Detach the two screws (6) that attach the
control arm (7) to the secondary clutch of the stabilizer
and remove the control arm.

7. Close open ports with tape to prevent for-
eign matter from entering.

8. Remove nut (8) and take off follow-up
pulley (9) and spring.

(¢) MAINTENANCE.
1. Keep hose connections tight.
2. Keep mounting screws tight.

3: If pulley spring does not work easily, lubri-
cate with oil (Specification AN-VV.0-446).

CAUTION

No attempt to adjust or repair the control
unit should be made by other than personnel
trained in the overhaul of this unit, since
special procedure and equipment are neces-
sary.

(d) INSTALLATION.

1. The follow-up pulley (9) is placed on the
shaft (10) with pin (11) inserted into the loop of the
pulley spring, and the pulley slot pushed over the
shaft pin (12). A lock washe: and nut (8) are then
tightened down on the pulley. The pulley spring should
be wound to approximately the mid-position of its ef-
fective range, with the follow-up control arm (7) ver-
tically upward.

2. Insert the four studs (13) in the four
tapped holes on the port side of the stabilizer.

3. With top and bottom cover removed, in-
stall the unit onto the studs and fasten it with the
four nuts (5).

4. Fasten the control arm (7) to the secondary
clutch of the stabilizer with the two screws (6). The ball
ficting must lie between the spring blade yoke (14).

5. Connect the four hydraulic.pressure lines,
one drain line, and one vacuum line to the proper ports
in the unit.

6. Attach the follow-up cable (1) as out-
lined in paragraph s, (4), (d). At the time the cable
is attached, the follow-up control arm (7) must be
vertically upward, with the rudder and servo in neutral
position. The pulley must rotate clockwise when right
rudder is applied.

7. Artach the top (3) and bottom (4) covers
with five screws (2).

(e) ADJUSTMENT.—For best control in

unit. straight course flight, the radius of the follow-up arm
3. Close open lines with tape to prevent for- (7) may be varied by moving the follow-up pin (12).
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The knife edge (15) must cover both air
pick-off ports when the system is in neutral. To obtain
this relationship, either the centering adjustment (16)
may be used or the ball in the control arm (7) may
be moved, or both. This adjustment should be attempted
only by experienced personnel.

q. PROPORTIONAL BANK ADAPTER.

(1) DESCRIPTION.—The proportional bank
adapter (F. S. S. C. No. 88-A-210) is an automatic
device used to give the airplane the correct amount of
bank for any desired turn. It is mounted on the for-
ward side of the automatic pilot in back of the pilot’s
instrument panel, and forms a part of the automatic
pilot installation.

In addition to automatically banking the air-
plane for any turn, this device also automatically pro-
vides “up elevator” during the turn so as to compen-
sate for loss of altitude which would otherwise occur.

The principle of operation is essentially as fol-
lows:

When the rudder is moved (in order to make
a turn), the rudder follow-up cable moves, causing
the rudder shaft in the proportional bank adapter to
rotate. This shaft, by being geared to the aileron shaft
and also to the elevator shaft in the proportional bank
adapter, transmits a certain amount of correction to
the elevator and aileron follow-up cables, which in
turn move the respective surfaces.

When the aileron and elevator shafts are turned,
the elevator and aileron balanced oil valves are either
opened or closed as the case may be, depending upon
the direction of turn of the airplane. This opening
or closing of the balanced oil valves causes oil to flow
to the elevator and aileron servos, which thereby con-
trol the airplane through the main control cables.

The rudder follow-up cable runs from the for-
ward end of the servo unit to the rudder shaft pulley
on the proportional bank adapter. The cable is wrapped
around and attached to the pulley by a dab of solder.
From here, the cable is routed over an idler pulley
located below the proportional bank adapter and then
back to the aft end of the servo unit. A follow-up cable
coming from the bombsight rudder control is attached
to this cable. (See figure 190.)

(2) REMOVAL.—The proportional bank adapt-
er is bolted to the forward side of the automatic pilot
mounting unit and should not be removed except by
personnel at authorized repair bases. For removal of
mounting unit, see paragraph d, (2).

(3) MAINTENANCE.—If adjustments are nec-
essary on this unit, it should be sent together with the
automatic pilot mounting unit to an authorized repair
base where special tools necessary for disassembly are
available.

(4) INSTALLATION.
(Refer to mounting unit installation, para-
graph d, (4).)

Section IV
Paragraph 20,p-20,s

r. AUTOMATIC PILOT “ON”-*OFF”
CONTROL SYSTEM.

(1) DESCRIPTION.—The “ON"-"OFF” con-
trol for the servo unit is installed above the pilot’s
head in the pilot’s compartment on the center line of
the ship immediately forward of bulkhead 2. The two
cables to the "ON”."OFF” pulley on the servo unit
are attached to the handle which pivots in a bracket.
The handle has a movement of 60 degrees and is
pushed forward to turn the servo “"ON,” and aft to
turn the servo “OFF.”

(2) REMOVAL.
(See figure 190.)

(a) Disconnect cables (51) from handle (49)
by removing the two bolts holding fork fittings to
handle.

(6) Remove handle (49) from bracket (50) by
detaching bolt.

(c) Remove pulleys (52), (53), and (54) from
their brackets.

(d) Disconnect turnbuckles (58) and remove
cables (51).

(3) MAINTENANCE.—For maintenance of ca-
bles, see Par. 18, b, (3). :

(4) INSTALLATION.—To install “ON”.*OFF”
control system, reverse removal procedure outlined in
foregoing paragraph r, (2).

s. FOLLOW.UP CABLE SYSTEM.
(1) DESCRIPTION. (See figure 190.)—The fol-

low-up cable system provides a means of removing
the applied control of the servo unit as the airplane
is returning to its normal attitude so that the control
surface will be back in its neutral or centered position

when the disturbance has been fully corrected.

The elevator follow-up cable is connected to the
forward end of the elevator servo piston rod. From
here, it is routed forward over a series of pulleys to the
spring loaded elevator follow-up drum on the forward
side of the proportional bank adapter in front of the
pilot’s instrument panel.

The aileron follow-up cable is connected at one
end to the aileron servo piston rod, and at the other
end to the aileron follow-up drum on the proportional
bank adapter in a similar manner as the above-men.-
tioned elevator follow-up cable.

The rudder follow-up cable is, however, routed
in a different manner than either the elevator or ail-
eron follow-up cables. This cable is connected at one
end to the forward side of the rudder servo rod. From
here it is routed forward over a series of pulleys to
the rudder follow-up drum on the proportional bank
adapter. This drum is not spring loaded as are the
elevator and aileron follow-up drums. In order to
obtain the return motion on this drum, the cable is
wrapped around and fastened to the drum by a dab
of solder, and then routed aft over a series of pulleys

RESTRICTED 401

RareAviation.com




RESTRICTED
AN 01-5MA-2

Section IV

58 PBY-5A AIRPLANES

UP TO SERIAL NO. 46580

2
a
o

Figure 190—Follow-Up Cable System
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No. PART No. NAME No. PART No. NAME
1 Q4002-1-1 Bracket k) Q4002-2-1 Bracket
2 AN210-2A Pulley 32 88-C-1425 Bombsight Rudder Control Unit
3 Q4002-2-1 Bracket 33 AN210-2A Pulley
4 *Q6302CDR-57 Rudder Follow-Up Cable 24 Q4002-2-1 Bracket
PQEIICANS 35 88-A210 Proportional Bank Adapter
5 88-5-270 Servo Unit 26 AN210-2A Pulle
1/
6 AN155-85 Turnbuckle 37 Q4002-2-1 Brocket
7 *Q6302CDL-74  Rudder Follow-Up Cable e e
**Q6302CDL-60 38 Q4012-2-1 Bracket
8 *Q4002-0-1 Bracket 39 Q4012-2-1 Bracket
9  *AN210-2A Pulley 40 AN210-2A Pulley
10  *AN210-2A Pulley 41 Q4002-2-1 Bracket
**AN210-1A 43 AN155-85 Turnbuckle
11 *Q4002-1-1 Bracket 44 AN210-1A Pulley
**Q4001-0-1 45 *Q6302CDL-97%  Rudder Follow-Up Cable Assy.
12 28C5105 Splice Plate **Q6302CDL-105
13 Q4012-1-1 Bracket 46  *28C5592-0 Aileron Follow-Up Cable Assy.
14 AN210-2A Pulley **Q6302-C-198

15 Q6302CDL-56
16 Q6302CDR-54

Bombsight Rudder Cable
Rudder Follow-Up Cable

17 Q4001-0-1 Bracket
18 AN210-1A Pulley
19 AN210-1A Pulley
20 Q4001-0-1 Bracket

21 AN155-85 Turnbuckle
22 Q6302-DLDR-155%2 Rudder Follow-Up Cable

23 AN155-88 Turnbuckle
24 Q4002-2-3 Bracket

25 AN210-2A Pulley

26 Q4002-2-3 Bracket

27 AN210-2A Pulley

28 Q4001-1-1 Bracket

29 AN210-1A Pulley

30 AN210-2A Pulley

47  *28C5592-2 Elevator Follow-Up Cable Assy.

**Q6302-C-204

48 AN210-1A Pulley
49 28C1060 Handle As.embly
50 28C1006-2 Bracket

28C1006-6 Bracket '
51 28C1122 Cable Assembly
52 AN210-2A Pulley
53 AN210-2A Pulley
54 AN210-1A Pulley
a9 AN210-2A Pulley

56 28C5133-12 Bombsight Rudder Cable

57 88-L-1000 Shear Link
58 AN155-85 Turnbuckle
59 Q4002-0-1 Bracket

60 AN210-2A Pulley

Items number 5, 32, 35 and 57 are Federal Standard Stock Catalog part numbers.

*PBY-5A airplanes with serial numbers 46580 and on.
**PBY-5 and PBY-5A airplanes up to serial number 46580.

and attached to the aft end of the rudder servo piston
rod.

Just forward and below the servo unit, a bomb-
sight rudder control cable is attached to the returning
rudder follow-up cable. From this attaching point,
the bombsight rudder control cable is routed over a
series of pulleys forward to the bombsight rudder con-
trol unit. The purpose of this cable is the same as
that stated above for the other follow-up cables, except
that this cable comes into use only when the airplane
is being controlled by the bombardier by means of the
bombsight rudder control unit. The three follow-up
cables are attached to the drums on the proportional
bank adapter by hooking the cable into a slot on the
drum and securing by means of a drop of solder.

On PBY-5A airplanes with serial numbers 46580
and on, each follow-up cable is provided with a shear
link which will break in case a follow-up cable should
jam. These links are located at the ends of the follow-
up cables where they attach to the servo unit. The

shear links are set to separate at a cable tension of 35
pounds.

(2) REMOVAL.
(See figure 190.)

(a) Disconnect the ends of the follow-up cables
where they attach to the forward ends of the piston
rods on the servo unit. Disconnect the rudder follow-
up cable from the aft end of the rudder servo piston
rod.

(b) Remove all pulleys in the follow-up cable
system.

(c) Detach the cables from the drums on the
proportional bank adapter and remove cables.

(d) Detach the bombsight rudder control fol-
low-up cable at the bombsight rudder control unit and
remove cable.

(3) MAINTENANCE.

(For maintenance of cables and pulleys, see

Par. 18, b, (3).)
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(4) INSTALLATION.
(See figure 190.)

(a) INSTALLATION OF AILERON
FOLLOW.UP CABLE.

1. Fasten the end of the aileron follow-up
cable to the forward end of the aileron piston rod on
the servo unit.

2. Lock the control wheel in the extreme
right wing down position.

3. Wind the aileron follow-up drum to its
fully wound position.

4. Allow the drum to release 4 turn.

5. While holding the drum in this position,
insert the end of the cable in the slot in the drum.

6. In case a new follow-up cable is being in-
stalled, mark the cable first at the place where it passes
through the slot in the drum with the follow-up drum
wound to within %4 turn of its fully wound position;
then slide a small washer over the end of the cable;
cut the cable close to the washer; bend the strands
over the washers; and solder them securely.

7. Allow the drum to slowly unwind itself.
The tension in the follow-up cable will be correct as it
is govérned by the tension of the spring in the drum.

8. Return the control wheel to its neutral
position.

(6) INSTALLATION OF ELEVATOR FOL-
LOW.UP CABLE.—The procedure for installing the
elevator followsup cable is the same as that given for
the aileron follow-up cable with the exception of step
No. 2. In this case, the control column is locked in the
extreme nose down position.

(c) INSTALLATION OF RUDDER AND
-~ RETURN RUDDER FOLLOW.UP
CABLES.

1. Fasten the end of the rudder follow-up
cable to the forward end of the rudder piston rod on
the servo unit.

2. Lock the rudder pedals in the extreme
right rudder position.

3. Run cable over pulleys and over the for-
ward pulley of the dual pulley assembly above the
proportional bank adapter.

4. Wind the rudder follow-up drum to its
fully wound position.

5. Allow drum to release !4 turn; pass the
cable under the rudder follow-up drum and wrap
214 counterclockwise turns (facing aft) around the
forward groove of the drum; pass the cable through
a slot in the flange separating the two grooves in the
drum; secure cable at slot with a dab of solder; and
then wrap 2314 counterclockwise turns (facing aft)
of the cable around the aft groove of the drum.

6. From the rudder follow-up drum route
the cable to the idler pulley located just under the
drum and then up to the aft pulley of the dual pulley
assembly above the proportional bank adapter.

RESTRICTED
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7. From here route the cable over pulleys to
the aft end of the servo unit.

8. Tighten turnbuckles and lock with safety
wire,

(d) INSTALLATION OF BOMBSIGHT
RUDDER CONTROL FOLLOW.UP
CABLE.

1. Fasten end of cable (15) to attaching plate
(12) by bolting in place.

2. Route cable forward through all brackets
leading to bombsight.

3. Bolt pulleys for above brackets in place
and set turnbuckles in their approximate mid-positions.

4. With the pulley spring on the bombsight
rudder control (32) wound to approximately the mid-
position of its effective range of action, the follow-up
control arm on the unit vertically upward, and the
centering adjustment in the middle of its range, set
the rudder servo in straight flight position.

5. Wrap the cable smoothly onto the pulley
and centering adjustment.

6. Place cable through slot on pulley and knot
securely. The pulley must rotate clockwise when right
rudder is applied.

7. Tighten and then safety turnbuckle.

t. SERVO BY-PASS VALVE.

(1) DESCRIPTION. (See figure 191.) — The
servo by-pass valve (Aircraft Accessories No. SD
29035) is a three unit valve, one for by-passing each
cylinder of the servo unit. This valve unit is installed
only on PBY-5 airplanes up to serial number 08318,
Each unit consists of a spool valve and a push-pull
knob to operate the valve.

When one of the by-pass valves is “OFF,” the
oil by-passes that particular cylinder to which the valve
is connected, and the control surface is then disen-
gaged from the automatic pilot. The control surface
can then be operated manually.

The servo by-pass valve is installed on the port
side forward of station 1.66, convenient to the pilot.

(2) REMOVAL AND ASSEMBLY.
(a) To remove servo by-pass valve:

1. Check to make certain that all hydraulic
pressure has been relieved.

2. Disconnect the six lines from the unit.

3. Remove the valve from its bracket by de-
taching the four screws.

(b) To disassemble each valve:

1. Remove screw (1) at top of housing (2).

2. Lift spring (3) and detent (4) from hous-
ing.

3. Pull piston (5) from housing.

4. Remove packing (7) from housing, being
careful not to damage or distort corners.

5. Remove packing (6) from piston (5).
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No. PART No. NAME
1 29405 Screw
29406 Washer
2 29402 Housing
3 29223 Spring

No. PART No. NAME
4 29404 Detent
5 29403 Piston
6 AN6227-6 Packing
7 AN6227-9 Packing

All items except 6 and 7 are Aircraft Accessories Corp. part numbers.

Figure 191—-Servo By-Pass Valve (PBY-5 Only)

(3) MAINTENANCE.
(a) In case of leakage of valve, remove and
replace packings.
(b) Inspect all tubing and fittings for leaks.
(4) ASSEMBLY AND INSTALLATION.—To

assemble and install servo by-pass valve, reverse re-
moval procedure outlined in paragraph ¢, (2) above.

u. SUMP PUMP.

(1) DESCRIPTION.—The automatic pilot sump
pump (Aircraft Accessories Corporation No. 58002A)
is activated by the hydraulic pressure and delivers both
the overflow fluid and the actuating fluid to the main
fluid return lines. The pump has a capacity of 100
cubic centimeters per minute. Its operating pressure
is 175 psi.

On the PBY-5A airplanes, this pump is mounted
on the port floor, forward of station 1.0 and on the
PBY.5 airplanes on the port floor and forward face
of beltframe 1.33. It has an aluminum alloy housing
with a transparent window for visual inspection of the
operating mechanism and fluid flow.

Hydraulic fluid, at the correct pressure, is sup-
plied to the pressure inlet port. The return or outlet
port is connected to the reservoir return line. The
suction port is connected to the overflow reservoir from

which the surplus hydraulic fluid is being pumped.

(2) REMOVAL.—To remove sump pump from
airplane:
(a) Check to make certain that all hydraulic

pressure has been relieved.
(b) Disconnect the three hydraulic lines.
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(¢) Remove the two screws attaching the sump
pump to the hull bottom beam on the PBY-5A air-
planes, and to beltframe 1.33 on the PBY-5 airplanes.

(3) MAINTENANCE.

(a) To assure maximum efficiency from the
sump pump, a 25 to 30 hour inspection is recommend-
ed. This inspection should be made for external leak.
age, proper operation, and security of the mounting.

(b) The sump pump should be kept free from
any foreign matter and should not be disturbed unless
the necessity for repair is clearly indicated.

(¢) Lubrication of the sump pump is accom-
plished by the oil in the hydraulic system.

(d) Inspect all tubing and fittings. Tighten or
replace fittings where necessary to stop leaks.

(4) INSTALLATION.—To install sump pump,

reverse removal procedure as outlined in foregoing

paragraph u, (2).

v. FOUR-WAY VALVE.

(1) DESCRIPTION. — The four-way control
valve (28F1208-3) for the automatic pilot is located on
the port wall, forward of station 1.66. When the handle
is turned to “ON” position, the hydraulic fluid flows
through the four-way valve to the automatic pilot and
then back to the four-way valve and to a basic hy-
draulic system. When the handle is turned to “OFF”
position, the hydraulic fluid by-passes the automatic
pilot and returns immediately to the basic hydraulic
system.

(2) REMOVAL.

(a) Check to make certain that all hydraulic
pressure has been relieved.

(b) Disconnect the four hydraulic lines.
(¢) Remove the four bolts attaching the four-
way valve to the mounting bracket.
(3) MAINTENANCE.
(a) Inspect valve for leaks.
(b) Replace packing if valve leaks.

(c¢) Inspect fittings for leaks and replace if
necessary.
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(4) INSTALLATION. — To install four-way
valve, reverse procedure outlined in foregoing para-

graph », (2).
Note

When the valve is installed, the pressure line
must be connected to the port marked “IN-
LET.”

». RUDDER TRANSFER VALVE.

(1) DESCRIPTION.—The rudder transfer valve
(F.S. S. C. No. 88-V-375) is used to transfer automatic
pilot rudder: control to the bombsight control. This
valve is mounted just aft of bulkhead 1, and is operated
by means of a handle which is located directly beneath
the pilot’s instrument panel and attached to the lower
instrument panel support beam on the pilot’s side. The
valve is mounted with the drain at the bottom and is
attached by four mounting bolts. The drain line must
be absolutely free of back pressure or traps. The center
valve ports are stamped “R” and “L” signifying right
and left rudder servo action under pressure. “RC”
for rudder control and “GP” for gyro-pilot (automatic
pilot).

(2) REMOVAL.

(a) Check to make certain that all hydraulic
pressure has been relieved.

(b) Disconnect the handle control shaft at the
universal joint by removing one bolt.

(c) Disconnect the six hydraulic lines running
to the valve.

(d) Unscrew the four mounting bolts and re-
move valve.
(3) MAINTENANCE.
(a) Inspect valve for leaks.
(b) Overhaul or replace if valve leaks.

(c) Inspect lines and fittings for leaks. If after
tightening fittings, leaks persist, new fittings should be
installed.

(4) INSTALLATION.—To install transfer valve,
reverse the removal procedure outlined in the fore-
going paragraph w», (2).
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PARAGRAPH 21.

21. HYDRAULIC SYSTEM.

a. GENERAL. (See figure 193.)—The hydraulic
system for the PBY-5A airplane is a high pressure,
accumulator type system. This system is arranged to
supply hydraulic power to operate the nose and main
landing gear, nose wheel doors, and brakes. It also
provides power used by the bombsight and automatic
pilot to operate the servos controlling the flight of
the airplane.

The hydraulic system for the PBY-5 airplanes is
designed to provide power for only the bombsight
rudder control unit and the automatic pilot. (See figure
184.)

The hydraulic fluid used is oil (Specification AN-
VV.0-366).

b. BASIC HYDRAULIC SYSTEM.
(1) GENERAL DESCRIPTION.

(a) PBY-5A AIRPLANES. (See figure 192.)—
Hydraulic pressure is furnished by an engine-driven
pump (12) which draws fluid from the reservoir (1)
and expels it under pressure through a safety relief
valve (13) (set to relieve at 1250 lb/sq in.) to the un-
loading valve (7) which maintains the system pressure
from a minimum of 850 = 50 lb/sq in. to a maximum
of 1050 = 50 1b/sq in. The function of the unloading
valve is to act as a pressure control valve, which will
automatically divert pump delivery through a filter (6)
to the reservoir (1) without flow restriction, when
the accumulators reach a desired maximum pressure
of 1050 == 50 lb/sq in. or to direct pump delivery to
the accumulators when the accumulator pressure drops
to a minimum of 850 == 50 lb/sq in.

If the accumulators are charged, the fluid is
diverted through the automatic pilot hydraulic system
relief valve (4), set at 150 lb/sq in., and on to the
automatic pilot four-way valve. When the four-way
valve is “ON,” the fluid flows to the automatic pilot;
return fluid from the automatic pilot flows back through

the four-way valve into the return line. The automatic
pilot hydraulic system relief valve sends the excess
fluid through the main system oil filter to the return
line.

When the four-way valve is “OFF,” fluid from
the landing gear selector valve (8) flows through the
four-way valve directly to the return line.

A hydraulic pressure gage (See Par. 19, ¢,
(13).) on the pilot’s instrument panel indicates the pres-
sure of the landing gear system. A pressure gage located
on the top side of the 10 inch accumulator indicates the
pressure of the brake system.

A check valve (11) separates the five-inch ac-
cumulator (3) and the ten-inch accumulator (5) thus
separating the source of power for the brakes from that
for the landing gear or automatic pilot.

An emergency power source is provided by a
hand pump (2) which upon operation draws fluid
from the reservoir (1) through a separate fluid supply
line and delivers the fluid under pressure directly to
the accumulators, thus by-passing the unloading valve.
This hand power system is used in case of the failure
of the starboard engine or the engine-driven pump. The
hand pump may also be used to supply pressure while
the airplane is on the ground and engines are not run.
ning.

() PBY.5 AIRPLANES. (See figure 184.)—
Fluid power for the PBY-5 hydraulic system is fur-
nished by an engine-driven pump (3) which draws
fluid from a reservoir (1). A pressure regulator valve
(2) for this system is mounted on top of the reservoir
and operates to release excess fluid pressure to vent
directly into the reservoir.

Fluid flows from the regulator valve (2) to
a four-way valve (6), which controls the flow of the
hydraulic fluid either to the automatic pilot (12) or
back to the hydraulic reservoir. When the automatic
pilot is in operation, fluid flows through the four-way
valve to a filter (8). From the filter fluid pressure
travels to the automatic pilot, bombsight rudder con-
trol unit, and sump pump (9). The fluid to the bomb-
sight is utilized only when the rudder transfer valve
(7) has transferred rudder control from the automatic
pilot to the bombsight rudder control unit.

Fluid seepage from the automatic pilot, bomb-
sight rudder control unit, and rudder transfer valve
is routed to an overflow reservoir (10), from which
the fluid is drawn by the sump pump and returned to
the systém by way of the fluid return lines. The return
fluid then flows through the four-way valve (6) to the
reservoir. Hydraulic fluid is in constant circulation as
long as the starboard engine is running, the only di-
rect control for the system being the four-way valve
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“DETAIL A"

Figure 192—Basic Hydraulic System Diagram (PBY-5A Only)
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No. PART No. NAME No. PART No. NAME

1 28F6514 Reservoir 8 4V4001 Selector Valve

2 437F Hand Pump 9  28F6539 Test Outlets

3 AA]4002A 5 inch ACCUmUlO'OI’ "0 475HT-8D Check Vulve

4 88-R-255 Qil Pressure Regulator

5 AA14005A 10 inch Accumulator 1 475HT-8D Che‘ck Va‘lve

& 11279 Filter 12 1P-582FB ~ Engine-Driven Pump

4 AA14510 Unloading Valve 13 1V.575-D Pressure Relief Valve

Items number 2, 12 and 13 are Pesco Products part numbers.
ltems number 3, 5 and 7 are Vickers Inc. part numbers.

ltem number 4 is a Federal Standard Stock Catalog number.
Item number 6 is a Cuno Engineering Corp. part number.

Item number 8 is an Aerodraulics Corp. part number.

! ltems number 10 and 11 are Parker Appliance Co. part numbers.

L 2

which is used to divert the hydraulic fluid from open
circulation to the automatic pilot.

(2) ENGINE-DRIVEN PUMP.

(a) DESCRIPTION. (See figure 194.)<¥The

engine-driven pump (Pesco 1P-582FB on PBY.5A air-
planes) is a two-gear, positive displacement pump. The
rated capacity of the pump is 2 gal/min at 1500 rp.
and 1000 Ib/sq in. discharge pressure. The pump is
reversible and will operate satisfactorily in either direc-
tion. It is provided with a positive seal which is under
constant pressure to prevent air leakage into the pump.
Bushings are pressure loaded to compensate for ther-
mal variation and wear. The engine driven pump is
mounted on the starboard engine.

Note
On PBY-5 airplanes, the engine-driven pump
(Pesco 1P203P) is rated at 1.4 gal/min. at
1500 rpm and 1000 lb/sq in. discharge pres-

sure. 3

(6) REMOVAL AND DISASSEMBLY.
1. To remove the hydraulic pump:
a. Remove the accessory cowl panels. (See
Par. 7, e, (1), (b).) :
b. Remove the pressure line and suction line
from the pump.
c. Remove lockwire, and four nuts attach-
ing pump to engine. %
2. Tonrdisassemble pump (Pesco 1P-582FB):
(Sée figure 194.) 4
a. Remove the cover (22) from the pump
body (7) by unscrewing the stud nuts (18) securing
it. If the assembly tends to stick, tap it lightly with a
wooden mallet to free the parts. -

Note

Identify the bushings with respect to their
original position in the pump housing so as to
ensure their proper reassembly position.

b. Remove ~the cover bﬂ;g.wa), the

spacers (1), and the springs (19).

c. Disassemble the check valve by remov-
ing the valve retainers (21) in the cover.

d. Extract the drive gear (5) and the driven
ggar (3). Also remove the spring (4) from the drive
gear (5).

e. Identify, then remove the body bushings
(6), being careful not to scratch or damage them.

f. Remove the screw (14) and lock plate
(15) from the retainer nut (16).

g- Unscrew retainer nut (16) and remove
seal ring retainer (17), disc (13), seal cup (12), seal
ring (11), spring (10), gasket (9), and drive shaft (8).

(c) MAINTENANCE.
1. Lubrication is provided by fluid passing
through the pump. No other lubrication is required.
2. After the complete disassembly of the
pump, wash all of the parts in a suitable cleaning fluid,

preferably clean gasoline.

3. Inspect each part for wear and defects.

4. Discard all seal rings and gaskets and re-
place them with new parts at reassembly.

5. All defective parts must likewise be re-
placed.

(d) ASSEMBLY AND INSTALLATION.

1. To assemble pump, reverse procedure out-
lined in foregoing paragraph b, (2), (), 2, observing
the following:

a. Be sure that the seal rings are perfect
and that any metallic seal surface is free of grit.

b. Be sure that all bushings are returned to
their proper identified positions.

c. Before securing the cover to body, be
sure that the bushings are loose enough to work freely
without binding. Spring action of the cover and body
will be noted by squeezing the two parts together.

2. To install pump in airplane, reverse the re-
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moval procedure outlined in foregoing paragraph b,
(Z), (81
(3) RESERVOIR.
(a) DESCRIPTION.
1. PBY-5A AIRPLANES.—The reservoir is

an aluminum alloy welded cylindrical tank which is
mounted on the right-hand side of the starboard nacelle
iminediately aft of the firewall. On the inside of the
reservoir, a baffle subdivides the reservoir into two sec-
tions. The lower section is the main portion of the tank
and the upper section acts as foaming space to remove
air from the oil. A cellulose acetate narrow slit window
is installed in the lower half of the reservoir wall to
serve as a fluid level gage. The reservoir has a capacity
of 2.4 U. S. (2.0 Imp.) gallons. The filler cap is at the
top of the reservoir and has a screen strainer.

Five lines are attached to the reservoir. Two
are return lines from the system—one being the return
line from the landing gear selector valve, and the other
the return line from the brake valve and unloading
valve. The third line is a suction line to the engine-
driven pump. The other two lines are suction lines for
the hand pump and the test connection.

2. PBY-5 AIRPLANES.—The hydraulic res-
ervoir is a Sperry No. 644229 part with a useful capaci-
ty of 0.75 U. S. gallon (0.62 Imp. gallon) and a total
capacity of one U. S. gallon (.83 Imp. gallon). A
drain is provided at the bottom of the reservoir, and
a filter plug is located at the top. The sight gage on the
forward part jof the reservoir is located at the three-
quarter full position and will show the fluid level when
the tank is three-quarters full. The strainer at the bot-
tom of the reservoir may be removed by opening the
door at the forward bottom of the tank. The reservoir
is mounted on the right-hand side of the starboard
firewall on the forward side.

(b) REMOVAL.
1. To remove reservoir from airplane:

a. Disconnect the five lines on the PBY-5A
and the three lines on the PBY-.5 airplanes at the
fittings.

b. Remove the six screws on the PBY.5A
and the four screws on the PBY.5 airplanes which
attach the reservoir to the face of the firewall.

(c) MAINTENANCE.

1. Make certain that the vent hole in the filler
cap is free from obstruction.

2. Replace neoprene seal on window, if dam-
aged.

3. The maintenance of the cellulose acetate is
the same as for Plexiglas. (See Par. 3, d, (3).)

(d) INSTALLATION.—To install reservoir,
reverse removal procedure outlined in foregoing para-

graph b, (3), (b).
(4) UNLOADING VALVE (PBY-5A Only).
(a) DESCRIPTION.—The

unloading valve
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(Vickers AA14510) is a spool type, externally drained
pressure regulating valve having a normal capacity of
10 U. S. (8.3 Imp.) gallons per minute. It is adjusted to
maintain a pressure in the hydraulic accumulators of
850 = 50 to 1050 = 50 lb/sq in.

The primary function of the valve is to main-
tain the accumulator pressures while imposing the least
possible load on the hydraulic pump. When the system
pressure reaches 1050 = 50 lb/sq in. all fluid is by-
passed into the return line. When the pressure drops
to 850 = 50 1b/sq in., the unloading valve directs fluid
into the system. The unloading valve is mounted on the
forward, outboard edge of the hydraulic platform out-
board of the copilot’s seat.

(5) REMOVAL.
(See figure 195.)

1. Relieve pressure from accumulators by ap-
plying and releasing the brakes until the pressure is
dissipated. To relieve pressure from five-in. accumulator,
rotate the landing gear selector valve back and forth
rapidly until pressure is dissipated.

CAUTION

While rotating the selector valve, the airplane
must be either mounted on the beaching gear
or cradled.

2. Disconnect the four hydraulic lines.
3. Remove the two bolts (2) attaching the
valve to the hydraulic platform.

4. Cap all open tube ends and ports to keep
out dirt.

(¢) MAINTENANCE.

1. Inspect the unloading valve for evidence of
leakage. All nuts must be tight and there must be no
leakage at gaskets, seals, or plugs.

2. Lubrication of internal parts is provided
entirely by hydraulic oil. No additional lubrication is
required.

3. In case of failure of the unloading valve,
replace with a new valve. No repairs should be at-
tempted except by specially trained personnel at an
authorized base.

(d) INSTALLATION.—To install unloading
valve, reverse removal procedure -utlined in foregoing
paragraph b, (4), (b).

(5) PRESSURE RELIEF VALVE
(PBY-5A Only).

(a) DESCRIPTION.—The relief valve (Pesco -
1V.575.D) is located on the hydraulic platform, star-
board of the 10-inch accumulator. Its function is to
dissipate excessive pressure from the engine-driven
pump. The relief valve is adjustable and is preset to
relieve at 125¢ lb/sq in.

(b) REMOVAL AND DISASSEMBLY.

1. Remove the relief valve as follows: (See
figure 195.)
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No. PART No. NAME No. PART No. NAME
1 549-7 Spacer 12 349-32A Seal Cup
2 582-11 Cover Bushing 13 320-98 Disc-Seal
3 549-4C Driven Gear 14 248-26 Screw
4 394-9 Spring 15 320-11 Lock Plate
5 563-4B Drive Gear 16 349-31A Retainer
6 549-5 Bushing 17 AN6227-16 Seal Ring Retainer
7 5821 Body 18 AN330-5 Nut
8 563-5B Drive Shaft 19 320-18 Spring
9 320-10 Gasket 20 549-9 Stud
10 349-36 Spring 21 349-20-A Retainer
n AN6227-13 Seal Ring 22 582-2C Cover

All items except 11, 17 and 18 are Pesco Products Co. part numbers.

The pump assembly part number is 1P-582FB.

a. Disconnect the three lines connected to
the relief valve.

b. Remove the two screws (3) mounting the
valve on the platform.
2. Disassemble the valve as follows: (See
figure 196.)

a. Unscrew the locknut (1) and the adjust-
ing screw (4) allowing the removal of the spring (5)
and the valve (6).

b. Remove the gasket (3).

c. Remove seal ring (2).

d. Do not attempt to remove valve seat
from valve body (7). It is pressed into body and staked.

(c) MAINTENANCE.—If the relief valve

does not function properly:

1. Disassemble and clean all parts thoroughly
in good commercial grade of kerosene.

2. Replace worn or damaged gaskets and seals.

3. If the tension of the spring has been weak-
ened, replace spring.

4. Make sure the valve seat is clean, and

probe valve passages for any foreign matter which may
be lodged there.

(d) ADJUSTMENT.
1. Loosen the locknut.

2, With a screwdriver, turn adjusting screw
clockwise to increase pressure, and counterclockwise to
decrease pressure. When a relief pressure of 1250 Ib/sq
in. is obtained, tighten the locknut.

(e) ASSEMBLY AND INSTALLATION.—
Reverse the procedure for removal and disassembly as
outlined in paragraph b, (5), (b).

(6) FIVE-INCH ACCUMULATOR
(PBY-5A Only).

(a) DESCRIPTION.—The Vickers No. AA
14002-A five-inch accumulator is located forward of the
hydraulic platform outboard of the co-pilot’s seat. This
accumulator is used to store hydraulic pressure for

partial operation of the landing gear. It consists of an
air chamber and an oil chamber which are threaded at
the flange and when screwed together form a sphere.
Clamped between the two chambers, is a synthetic rub-
ber diaphragm which completely seals the oil chamber
from the air chamber.

To charge the accumulator completely, vent
the hydraulic pressure and then fill the accumulator
air chamber with dry compressed air to 600 Ib/sq in.

As fluid is delivered to the accumulator
through the unloading valve, the diaphragm moves
down compressing the air to a pressure equal to the
pressure of the hydraulic fluid being delivered. The
compressed air will force the oil into the landing gear
system upon operation of the landing gear selector
valve.

(b) REMOVAL.
1. Release all pressure, air, and oil.
2. Unscrew the fittings to disconnect the hy-

draulic line and air charging line connected to the
accumulator.

3. Remove the three bolts attaching the ac-
cumulator to the mounting bracket.
(¢) MAINTENANCE.
1. Check the air charging line for leaks.
2. Use saliva test to check air valve core for

leakage.
WARNING

Do not use standard tire type valve cores as
this may result in failure of the hydraulic
system. Use only Schrader No. 2300 or Dill
No. 100-DBB.

3. If accumulator develops internal or ex-
ternal leaks, or becomes damaged in any way, replace
with new accumulator.

(d) INSTALLATION.—Reverse removal pro-
cedure as outlined in paragraph b, (6), (b) above.

(7) SELECTOR VALVE (PBY-5A Only).
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No. PART No. NAME
1 AA14510 Unloading Valve
2 AN3-5A Bolt
AN365-1032 Nut
3 AN526-1032-28  Screw
AN365-1032 Nut
Q818D6-16 Washer
4 1V-575-D Pressure Relief Valve
=5 AN4-5A Bolt
AN365-428 Nut
é AAT4005A 10 inch Accumulator

ltems number 1, 6 and 8 are Vickers Inc.

ltem number 4 is a Pesco Products Corp.

No. PART No. NAME
7 AN73-5 Bolt
8 60093 Air Valve
9 88-R-255 Oil Pressure Regulator
10 - AN4-13A Bolt
AN365-428 Nut
11 28F6517 Bracket

12 AN526-1032-10  Screw
AN365-1032 Nut
13 11279 Filter

part numbers.

part number.

ltem number 9 is a Federal Standard Stock Catalog part number.

Item number 13 is a Cuno Engineering Co.

part number.

Figure 195—Hydraulic Platform (PBY-5A Only)

(a) DESCRIPTION. (See figure 73.)—The
selector valve (Aerodraulics 4V001, which is used on
airplanes with serial numbers 46580 and on), locking
knob, and nameplate for operation of the landing gear
units are located below the pilot’s instrument panel
slightly to port of the airplane center line.

414 RESTRICTED

Note
On airplanes previous to 46580, an Adel Pre-
cision Products Co. D9305 selector valve,
which is interchangeable with the Aerodraulics
selector valve, was installed.
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No. PART No. NAME

1 575-5 Locknut

2 575-6 Seal Ring

3 535-38 Gasket

4 575-4 Adjusting Screw

No. PART No. NAME
<] 575-7 Spring
6 575-3 Valve
7 575-20 Body

All items listed are Pesco Products Corporation part numbers.
The part number of the valve assembly is 1V-575-D.

Figure 196—Pressure Relief Valve (PBY-5A Only)

The purpose of the selector valve is 40 con-
trol the operation of the landing gear to an extended
or retracted position. Complete operating instructions
appear on the instruction plate. It will be noted that the
selector valve handle can always be turned to the
“DOWN?” position without releasing the locking knob,
but to turn the handle to the “UP” position requires
pulling out the locking knob.

CAUTION
The selector valve should always be left in
either the “DOWN” or “UP” position, and
never in the neutral position, as putting the
valve in neutral position will dissipate the pres.
sure from the landing gear accumulator.

(6) REMOVAL AND DISASSEMBLY.
(See figure 197.)

1. Disconnect hydraulic lines at the fittings in
the valve. .

2. Remove selector valve and handle assem-
bly by removing the four bolts attaching selector valve
handle housing to the suppdrting brackets on the in-
strument panel beam, and the two bolts attaching for.
ward end of mounting to the rudder pedal brace.

3. Remove valve assembly from its mounting

by detaching four screws.
4. Disassemble the selector valve as follows:
a. Remove the cover (3) by unscrewing the

eight screws (1) and (2).
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No. PART No. NAME No. PART No. NAME
1 AC503-416-10 Screw 10 10207 Pin
2 AC503-10-10 Screw 11 20215 Poppet
3 40208 Cover 12 AN6227-5 Seal Ring
4 10226 Plug 13 50224 Valve Body
5 AN6227-13 Seal Ring 14 20509 Camshaft
6 10225 Plug 15 AN6227-7 Seal Ring
7 10211 Spring 16 Retainer
8 10214 Spring 17 AC503-8-6 Screw
9 10212 Poppet 18 Stop Pin

All part numbers except 1, 2, 5, 12, 15 and 17 are Aerodraulics Co. part numbers.

Figure 197—Landing Gear Selector Valve (PBY-5A Only)
416 RESTRICTED
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b. The valve assemblies may then be re-
moved from the four valve chambers as follows:

(1) Remove the plugs (6) and (4), seals
(5), springs (7) and (8), and poppets (9) and (11).

(2) Pull the pin (10) out of the valve
body (13) and remove the seal (12).

5. Remove camshaft as follows:
a. Remove four screws (17).
b. Remove camshaft (14) and seal ring
(15).
¢. To remove retainer (16) from camshaft,
drive stop pin (18) out of camshaft.

(c) MAINTENANCE.
1. Wash all parts in a good commercial grade
of kerosene.
2. Corrosion, if present, may usually be re-
moved by polishing with crocus cloth.

3. Replace worn or damaged seals.

4. If valve seats are worn or damaged, re-
place the entire valve.

5. Replace worn or damaged plastic poppets.
(d) ASSEMBLY AND INSTALLATION.—

Reverse the procedure for removal and disassembly as
outlined in paragraph b, (7), () above.

(8) CHECK VALVES (PBY-5A Only).

(a) DESCRIPTION.—The check valves (Par-
ker 475-HT) permit the flow of fluid in one direction
only. The valve is a poppet-type made up of a body,
cone, spring, and seat. The spring compresses the cone
against the seat closing the valve. Fluid pressure en-
tering from the spring end of the valve, therefore,
seats the cone tighter. Fluid pressure entering the valve
in the free flow direction pushes the cone from the seat,
by compressing the spring, thus allowing fluid to flow
through the valve in one direction only.

There are four check valves used in the sys-
tem. One is under the system reservoir in the pressure
line from the engine pump. Its function is to prevent
pressure in the system from backing up through the
pump. A second is located in the line between the
Vickers unloading valve and 10 inch brake accumulator
to prevent pressure in 10 inch accumulator from back-
ing up into the main system. A third is located in the
return line of the brake valve, and prevents surges
created by the unloading valve from affecting delicate
mechanism inside the brake valve. The fourth is in the
vent line from the nose wheel cylinder to the fluid re-
turn line. The arrow on this last check valve should
always point starboard. This vent line is used to reduce
back pressure when the nose gear is being retracted.
Indicators on all check valves previously mentioned
should point aft.

(6) REMOVAL AND DISASSEMBLY.

1. Disconnect the two hydraulic lines from
check valve.

Section IV
Paragraph 21,b

2. Disassemble as follows:
a. Unscrew cap.
b. Remove spring, cone, and gasket.

(c) MAINTENANCE.

1. Wash all parts in a good commercial grade
of kerosene.

2. Replace gasket if worn or damaged.

3. If leakage past the valve cone is evident,
lap the cone and seat with a fine lapping compound.

4. All lapping compound must be removed be-
fore assembly. Replace the check valve if lapping does
not stop leakage.

(d) ASSEMBLY AND INSTALLATION.—
Reverse the procedure for removal and disassembly as
outlined in paragraph &, (8), (b) above.

(9) HYDRAULIC FILTER (PBY.5A Only).

(a) DESCRIPTION.—The filter (Cuno No.
11279) is mounted on the hydraulic platform and is
used to filter all foreign material out of the hydraulic
system. The filter element consists of a number of
closely spaced discs on a central shaft. The fluid enters
the filter housing, passes from the outside to the in-
side of the discs, and discharges to the outlet in the
cover. In so doing any foreign matter that might be in
the fluid is collected on the discs. There is a by-pass
valve in the filter set to open at 15 = 1.5 lb/sq in. If
the filter becomes clogged, or for any reason more
than 15 = 1.5 1b/sq in. is required to force the fluid
through the discs of the filter, the by-pass valve will
open to let fluid flow directly through the filter cover
without passing through the filtering element.

To clean the filter, turn the handle (which is
a part of the shaft holding the discs) on top of the
filter. Turning the handle rotates the discs against a
series of fixed scrapers and clears them of foreign mat-
ter, which settles to bottom of filter. A plug in the bot-
tom of the case is provided for removal of the sludge.
The filter should be drained at every 50 to 60 hour
check.

WARNING

A dirty filter may cause malfunctioning of the
hydraulic system. Turn. filter handle at least
one complete revolution before each flight.

() REMOVAL AND DISASSEMBLY.
(See figure 195.)

1. Disconnect the two hydraulic lines con-
nected to the filter (13).

2. Remove two screws (12) attaching filter
(13) to the mounting bracket (11).

3. It will seldom, if ever, be necessary to com-
pletely disassemble the filter. The cover may be re-
moved by taking out the ten screws.

(c¢) MAINTENANCE.—The filter should re-
quire no maintenance except draining. If for some rea-
son, it does become clogged, it is easily serviced by re-
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No. PART No. NAME
1 28F6537 Fitting
2 28F6535 Gasket
3 28F6534 Spring
4 28F6536 Valve
5 32F5712-8 ~ Gasket
6 AN41B25-8D Plug

The assembly part number is 28F6539.

Figure 198—Test Outlet (PBY-5A Only)

moving the cover and cleaning the discs with a solvent
solution and air blast. Leaking packing in the shaft
through the cover may be renewed without removing
the unit or any of its parts by unscrewing the packing
nut and inserting new packing.

(d) ASSEMBLY AND INSTALLATION.—
Reverse the procedure for removal and disassembly as
outlined in paragraph b, (9), (b) above.

(10) TEST OUTLETS (PBY-5A Only).

(a) DESCRIPTION. (See figure 192.)—The
test outlets or test block is located under the hydraulic

RESTRICTED
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reservoir in the starboard engine nacelle. The test block
provides a connection for a test stand to test the hy-
draulic system when it is not desirable to run the star-
board engine. In connecting test stand to test block, use
type hose (AC 39 G 1030W.10-180) specified on name-
plate of the test block and special fittings 28F6696.
(See figure 40.) The check valves in the block will not
operate if the wrong hose is used. If test stand does not
incorporate a reservoir, the reservoir in the wing should
be filled and a man should be stationed there to con-
tinue filling the reservoir until system is completely
full. If a test stand is used, the hydraulic pump should
not deliver more than two gallons per minute.

(b) REMOVAL AND DISASSEMBLY.
(See flgure 198.)

1. Disconnect the two hydraulic lines.
2. Remove the two mounting bolts.
3. Disassemble as follows:
a. Unscrew the two fittings (1), allowing
the gasket (2), spring (3), and valve (4) to be removed.
b. Unscrew two plugs (6) and remove two
gaskets (5).
(c) MAINTENANCE.
1. Wash all parts in kerosene.
2. If leaking occurs at the valve, lap the valve

seat with a fine lapping compound. If leaking still per-
sists, replace the test block.

(d) ASSEMBLY AND INSTALLATION.—
Reverse the procedure for removal and disassembly as
outlined in paragraph b, (10), (b). ’

(11) EMERGENCY HAND PUMP
(PBY-5A Only).

(a) DESCRIPTION. (See figure 192.)—The
hand pump (Pesco No. 437-F), is located on the floor
inboard of the copilot’s seat where it is accessible to
either pilot or copilot. The pump has a removable
handle, which is stowed on the forward, starboard face
of bulkhead 2.

A suction line from the reservoir is connected
to the aft end of the pump. The pressure line from
the top of the pump delivers fluid directly to the ac-
cumulators, thereby by-passing the unloading valve. The
hand pump is primarily used to supply pressure for the
landing gear and brakes in event the engine-driven
pump is rendered inoperative.

(6) REMOVAL AND DISASSEMBLY.
(See figure 199.)

1. Relieve accumulator pressure. (See para-
graph b, (4), (b).)

2. Disconnect the two hydraulic lines from the
pump (8).

3. Remove nuts (19) from the four mounting
studs (18).

4. Disassemble pump as follows:

a. Remove lock ring (2) from the cap (1).
b. Unscrew cap (1).
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c. Remove the following parts from the
cap: snap ring (7), cage (6), spring (4), ball (5), and
gasket (3).

d. Remove clevis bolt (17) attaching links
(16) to piston.

e. Remove the piston from the cylinder
through the cap end.

f. Remove seal ring (11) from piston (12).

g. Unscrew gland nut (9) and remove seal
ring (10) from the cylinder.

(c) MAINTENANCE.

1. Wash all parts in a good commercial grade
kerosene.

2. Replace any damaged parts or packing.

3. The cap gasket (3) should be replaced be-
fore reassembly.

(d) ASSEMBLY AND INSTALLATION.—
Reverse the procedure for removal and disassembly as
outlined in paragraph b, (11), (b) above.

c¢. MAIN LANDING GEAR HYDRAULIC
SYSTEM (PBY-5A Only). '
(See figure 200.)
(1) GENERAL.—Retractien or extension of the
landing gear is controlled by the landing gear selector
valve (See figure 73.) below the instrument panel.

When the selector valve (1) handle is rotated to
the “DOWN?” position, the fluid is transmitted directly
to the main landing gear up-lock (5). When the hy.
draulic pressure reaches the up-lock, the lock is re-
leased and the fluid pressure continues to the actuating
cylinder (4), which extends to lower the gear.

A fluid return valve (3) or by-pass valve and a
by-pass line are incorporated on the actuating cylinder
(4) to allow fluid at the bottom of the cylinder, which
is being put under pressure by the weight of the land-
ing gear, to pass directly to the top of the cylinder, and
so aid the extension of the landing gear. When retract-
ing the landing gear, the fluid flows from the selector
valve to the down-locks (2). Once the down-locks are
released, the fluid travels to the actuating cylinder (4),
which retracts to raise the landing gear.

(2) MAIN LANDING GEAR ACTUATING
CYLINDER.

(a) DESCRIPTION. (See figure 200.)—There
are two main landing gear actuating cylinders (United
Aircraft Products No. 41522), one to operate each of
the landing gears, located in the landing gear wheel
wells. The actuating cylinders contain a steel cylinder
and piston rod, with aluminum alloy cylinder end caps.
The actuating cylinder floats between a bracket near
the upper end of the main strut and a bracket on the
forward leg of the upper "Vee” struts. The operation
of this actuating cylinder is similar to the usual type
of hydraulic double acting cylinder or jack. Reversal
of motion is accomplished by reversing the direction of
flow of fluid by means of the selector valve. By piston

Section IV
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retraction, the actuating cylinder applies torque to the
strut system, folding the main strut inward and pulling
the gear upward and into the well.

(b) REMOVAL AND DISASSEMBLY.
1. Relieve accumulator pressure. (See para-

graph b, (4), (b).)
2. To remove, see Par. 4, b, (5), (b).
3. Disassemble cylinder as follows:
(See figure 201.)

a. Remove the return valve. (See para-
graph ¢, (5), (b).)

b. Loosen the locknut (2) on the piston rod
(7) and unscrew the yoke (1).

c. Unscrew piston rod packing nut (3).

d. Unscrew the radial locknuts (5) (one
located at each of the cylinder heads (4) and (15) ) by
using a spanner wrench and a strap wrench (22U173).
(See figure 40.)

e. Remove the cylinder heads from the cyl.
inder barrel (6).

f. Withdraw the piston and rod assembly
(14) from the cylinder barrel.

g. Remove the piston nut cotter pin (9) and
unscrew the piston nut (8). Remove the two rings (10)
and (13), the four chevron packings (11), and the
spacer (12).

(¢) MAINTENANCE.

I. If the cylinder is scored, scratched, or
dented, see Par. 4, b, (5), (c) for repairs.

2. Replace all damaged packing.

3. To adjust the packing nut to stop minor
fluid leakage around the piston rod, see Par. 4, b, (5),
(c), 3. Chevron packing is- used to prevent leakage
around the piston shaft and the piston. *O” or dough-
nut packing is used to seal the cylinder heads to the
barrel.

(d) ASSEMBLY AND INSTALLATION.

1. Wash all parts in a good commercial grade
of kerosene.

2. Use vaseline or neutral petroleum jelly on
all threads.

3. Reverse the procedure as outlined for dis-
assembly in paragraph ¢, (2), (b), 3 above.

4. For installation see Par. 4, b, (5), (e).

(3) MAIN LANDING GEAR UP-LOCK JACK.

(a) DESCRIPTION. (See figure 200.)—There
are two up-lock jacks (Pesco No. 523 or Weston Aero
Hydraulics No. 523) on the main landing gear, one at
each of the gear up-locks. These jacks perform two
functions: The first is to unlock the up-lock; the second
is to act as a sequence valve and transfer fluid under
pressure to the actuating cylinder. The jacks are lo-
cated on the inside of the hull near the center of the
wheel well and their shafts protrude through the hull
and couple to the up-lock mechanism. The unit is made

RESTRICTED 419

RareAviation.com




RESTRICTED
AN 01-5MA-2

Section IV

(AJuO Vvs-Agd) dwng pupy AousbBiswz—gs| 2inB14

RESTRICTED

420

RareAviation.com



RESTRICTED Section IV
AN 01-5MA-2 Paragraph 21,c-21,d
No. PART No. NAME No. PART No. NAME
1 437-2A Cap 1 AN6227-22 Seal Ring (Piston Rod)
2 437-9 Lock Ring 12 437-3C Piston
3 437-11A Cap Gasket 13 AN320-4 Clevis Nut
4 43713 Spring 14 AN960-416 Washer
§ R Ball 15  437.54 Handle Brack
6 43712 Cage NOIPR Son i
i 16  437-8 Link
7 437-21 Snap Ring o
8 1H-437-F Pump 17 437-28 Clevis Bolt
9 437-22 Gland Nut 18 28F6524 Mounting Stud
10 ANG6227-26 Seal Ring (Cylinder) 19 AN365-428 Nut

All items except 10, 11, 13, 14, 18 and 19 are Pesco Products Corp. part numbers.

Hand pump assembly part number is 437F.

up of a body, a valve, and a spring loaded piston. Fluid
under pressure enters the jack, compresses the spring,
and extends the piston to unlock the up-lock latch.
Excess pressure opens a valve and allows the fluid to
continue to the actuating cylinder. When the pressure
is relieved, the spring brings the piston back to its
retracted position. Return fluid is free to pass directly
through the jack.

(6) REMOVAL.
1. Relieve accumulator pressure. (See para-
graph b, (4), (b).)
2. Remove the two hydraulic lines from the
jack.
3. Disconnect mechanical linkage from jack
to up-lock latch.
4. Remove four bolts attaching body of jack
to hull sheer web.
(c) MAINTENANCE.—Replace the jack if it
is not operating properly.
(d) INSTALLATION.—Reverse the procedure
for removal as outlined in paragraph c, (3), (4) above.

(4) MAIN LANDING GEAR DOWN-LOCK
JACK.

(a) DESCRIPTION. (See figure 200.)—There
are two down-lock jacks, one at each gear, located in-
side the hull sheer web near the upper end of the main
strut attachment point. Their shafts protrude through
the hull and connect to a mechanical linkage (a bell
crank and push-pull rod to the down-latch.) The op-
eration and function of these jacks is the same as that
for the up-lock jacks.

(b) REMOVAL.—Removal is similar to that as
outlined in paragraph ¢, (3), (b) above.

(c) MAINTENANCE.—Replace the jack if it
is not operating properly.

(d) INSTALLATION.—Installation is similar
to that outlined in paragraph c, (3), (d) above.

(5) RETURN VALVE.

(a) DESCRIPTION.—The return valves are
located on the upper end of the main landing gear ac-

tuating cylinders. These valves are used to return or
by-pass fluid from the lower end of the cylinder to the
upper end of the cylinder, reducing the volume of fluid
required to lower the gear.

(b) REMOVAL.
1, Release pressure from landing gear accu-
mulator. (See paragraph b, (4), (b).)
2. Disconnect the three hydraulic lines from
the return valve.

3. Remove the two mounting bolts.

(¢) MAINTENANCE.

¥ 1. Wash all parts in a good commercial grade
of kerc

2. Replace any worn or damaged parts.

(d) INSTALLATION. — Reverse procedure
for removal aggoutlined in paragraph ¢, (5), (b) above.

d. NOSE WHEEL DOOR HYDRAULIC
SYSTEM (PBY-5A Only).
(See figure 202.)

(1) GENERAL.—When the la.nding gear selector
valve is rotated to the “*DOWN?” position, the fluid
pressure is transmitted directly to the nose wheel door
lock and sequence valve. Afl:cr the fluid pressure has
actuated the nose wheel dodr lock, the sequence sec-
tion of the valve allows the pressure to proceed to the
nose wheel door actuating cylinder (8) which opens
the nose wheel doors.

When the landing gear selector valve is rotated
to the “UP” position and the nose wheel actuating
cylinder has fully extended and contacted the snap
action sequence valve (7), the fluid pressure flows to
the nose wheel door actuating cylinder (8). As the nose
wheel doors close, a bell crank on the nose door
torque arm actuates a sequence valve which passes the
fluid pressure to the nose wheel door lock and sequence
valve (1) to lock the door in the closed position.

(2) NOSE WHEEL DOOR ACTUATING
CYLINDER.

(a) DESCRIPTION.—The nose wheel door ac-
tuating cylinder (Interstate No. 0625H) is a double
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Figure 200—Main Landing Gear Hydraulic System Diagram (PBY-5A Only)
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No. PART Neo. NAME No. PART Noe. NAME
1 4v4001 Selector Valve 4 41522 Actuating Cylinder
2 523 Down-lock Jack 5 lock c
3 DBO67A Return Valve 523 Up-lock Jac

Item number 1 is an Aerodraulics Co. part number.
Items under 2 and 5 are Weston Aero-Hydraulics Co. part numbers.
Item number 3 is an Adel Precision Products Corp. part number.

Item number 4 is a United Aircraft Products Corp. part number.

acting, single rod type cylinder which actuates the nose
wheel door operating mechanism. The piston is two
inches in diameter and has a stroke of 4.312 inches.
The packing which seals the piston rod to the end cap
is of the chevron type. It is retained by a packing nut.
The piston is sealed to the barrel by means of a chevron
packing. The end caps are threaded onto the barrel and
sealed by means of a sealing ring and spanner nuts.
The cylinder is mounted on two supports on the floor,
aft of bulkhead 2 on the port side.

(b) REMOVAL AND DISASSEMBLY.

1. To remove nose wheel door actuating cyl-
inder: (See figure 88.)

a. Check to make certain that all accumu-
lator pressure has been relieved. (See paragraph b,
(4), (b).)

b. Disconnect the two lines at the fittings.

c. Remove the door torque arm link (4)
from the clevis end (6) of the piston by removing the
clevis bolt (5).

d. Remove cylinder (8) from the hull struc-
ture by removing the two bolts (7).

2. To disassemble the actuating cylinder:

a. Mount cylinder in a jig and unscrew nut
and remove clevis end.

b. Remove retainer.
c. Loosen locknut and remove the end cap.
d. Slide the piston out of the cylinder.

e. The packings can now be removed and
replaced if necessary.

f. Loosen locknut and remove the end cap.

g- The gaskets can now be removed from
barrel and replaced if necessary.

(¢) MAINTENANCE.
1. Replace leaking seals if there is evidence of
external leakage.
2. Replace seal on piston if the cylinder by-
passes fluid.
3. Scores and dents in the piston rod should
be lapped out.

(d) ADJUSTMENTS.—To adjust nose door
cylinder:
1. Close doors completely.

2. Extend piston rod until bottomed against
cylinder end cap.

3. Adjust piston rod clevis to torque arm link
and attach.

4. Detach clevis from torque arm link; screw
the clevis out of the piston rod one quarter inch; and
reattach to the torque arm link.

Note
The stop bolt in port side of cylinder is an
adjusting bolt which regulates open travel of
nose doors.

5. Open doors to within one half inch of
touching outside skin. Clearance between nose gear and
nose doors should be at least 34 in.

(e) ASSEMBLY AND INSTALLATION.—
To assemble and install nose door cylinder, reverse pro-
cedure outlined in foregoing paragraph d, (2), (b).

(3) NOSE WHEEL DOOR MECHANICAL
SEQUENCE VALVE.
(See figure 202.)

(a) DESCRIPTION. — Two mechanical se-
quence valves are installed at the aft end of the star-
board nose wheel door torque tube. The flow of hy-
draulic fluid through each valve is controlled by a
spring-loaded plunger which is actuated by the bell
crank on the starboard torque arm. The bell crank con-
tacts one valve when the doors are in the open position,
and contacts the second valve when the doors are in
the closed position.

The sequence valve, which is mounted verti.
cally, is operated only when nose doors are in open
position. Its purpose is to provide pressure for lower-
ing the nose gear after nose doors are completely open.
The sequence valve which is farthest outboard should
not operate until doors are fully closed. Its purpose is
to transmit pressure to the door lock and sequence
valve.

(b) REMOVAL AND DISASSEMBLY.
1. To remove nose wheel door lock sequence

valve: (See figure 88.)

a. Check to make certain that all accumu.
lator pressure has been relieved. (See paragraph b,
(4), (b).)

b. Disconnect the two hydraulic lines at
the fittings.
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No. PART No. NAME No. PART No. NAME

1 21557 Yoke 10 Hycar 20308 Piston Ring

2 11556 Locknut D200-008-004

3 21555 Packing Nut n Hycar 20333 4G- Chevron Packing

4 41433 Cylinder Cap H200

5 21554 Locknut 12 11559 Spacer

6 41389 Cylinder Barrel 13 Hycar 20308D200-

7 41574 Piston Rod End 008-001 Piston Ring

8 21560 Piston Nut 14 41574 Piston and Rod Assembly
9 AN380-2-2 Cotter Pin 15 41549 Cylinder End

All part numbers except 9, 10, 11 and 13 are United Aircraft Products Co. part numbers.
The part number of the cylinder assembly is 41522,

c. Remove the three bolts (39) attaching
the valve (34) to the mounting bracket (35).

2. The removal of the nose wheel sequence
valve is the same as for nose wheel door lock sequence
valve as outlined in foregoing paragraph d, (3), (5), 1.

3. To disassemble sequence valve:

a. Unscrew nut and bumper.

b. Remove valve cap.

c. The plunger, spring, washer, retainers,
and linear packing can now be removed from the hous-
ing, and packing replaced if necessary.

(c) MAINTENANCE.

1. Inspect valve for leaks, and replace pack-
ing if necessary.

2. If plunger sticks or fails to move freely,
disassemble and clean thoroughly with a good com-
mercial grade of kerosene.

(d) ADJUSTMENTS.

1. To adjust nose wheel door lock sequence
valve:

a. Screw adjusting nut on to the-shaft of
the plunger as far as possible.

b. Close nose doors completely.

c. Adjust cap on plunger so that torque
arm crank contacts and operates valve 3/16 inch plus
or minus 1/32 inch. Be sure plunger in valve does not
bottom.

2. To adjust nose wheel sequence valve:

a. Screw adjusting nut on to the shaft of
the plunger as far as possible.

b. Open nose doors to within 15 inch of
touching outside skin.

c. Place cap on plunger so that torque arm
crank contacts plunger and operates valve 3/16 inch
=+ 1/32 inch. Be sure plunger in valve does not bottom.

d. Check operation of valve several times
by opening and closing doors, using the hand pump.

(e) ASSEMBLY AND INSTALLATION.—
To assemble and install mechanical sequence valves, re.
verse procedure outlined in foregoing paragraph d,

(3), (b).

(4) NOSE WHEEL DOOR SNAP ACTION
SEQUENCE VALVE.

(a) DESCRIPTION.—The snap action se-
quence valve is located on the starboard side of the
auxiliary keel immediately below the copilot’s inboard
rudder control pedal. The forward port of this valve
connects with the nose door cylinder up-line. The aft
port connects with the up-line of the selector valve.
When the nose wheel is fully retracted, the bell crank,
which is attached to the torque arm of the nose wheel,
actuates the spring loaded piston of the snap action
valve. The piston unseats the ball check and allows the
fluid pressure to flow to the nose wheel door actuating
cylinder.

(6) REMOVAL. (See figure 85.)—To remove
the snap action valve from the airplane:

1. Check to make certain that all accumulator
pressure has been relieved. (See paragraph b, (4), (b).)

2. Disconnect the two hydraulic lines at the
fittings.

3. Remove the three bolts (24) attaching the
valve to the twin keel.

(c¢) MAINTENANCE.
1. Inspect the snap action valve for leaks and
and replace if necessary.
2. No repair of the snap action valve should
be attempted except by specially trained personnel.

(d) ADJUSTMENTS.—This valve has a screw
plunger type of adjustment in the forward end of the
valve. The plunger is actuated approximately 34 inch
and should be adjusted to operate the last !4 inch of
travel of plunger when nose gear is moving to the
up and locked position. A definite snap can be heard
when valve operates.

(e) INSTALLATION.—To install snap action
valve, reverse removal procedure outlined in foregoing
paragraph d, (4), (b).

(5) NOSE WHEEL DOOR LOCK AND
SEQUENCE VALVE.

(a) DESCRIPTION. (See figure 202.)—The

door lock and sequence valve is a combination actuat-
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Figure 202—Nose Landing Gear Hydraulic System Diagram (PBY-5A Only)
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No. PART No. NAME
1 28F6619 Door Lock and Sequence Valve
2 523A Down Lock Jack
3 51518 Nose Wheel Actuating Cylinder
4 4V4001 Selector Valve

Section IV
Paragraph 21,d

No. PART No. NAME
5 523 Up Lock Jack

6 28F6501 Sequence Valve
7 41531 Snap Action Sequence Valve
8 0625H Nose Wheel Door Cylinder

Items number 2 and 5 are Weston Aero-Hydraulics Co. part numbers.
Items number 3 and 7 are United Aircraft Products Co. part numbers.
ltem number 8 is an Interstate Engineering Co. part number.

ing cylinder and sequence valve. The starboard side of
the valve is the actuating side and is connecred to the
door locking pins. The port side is the sequence side
of the valve and is operated by the nose wheel door
lock pin mechanism. The actuating side of the valve
merely locks or unlocks the nose doors. The sequence
side of the valve allows the nose wheel doors to open
only after the door lock pins have been disengaged
from the doors.

On the actuating side of the valve, the piston
rod is sealed by two linear packings on the aft end and
four linear packings on the forward end. On the se-
quence side of the valve, the plunger is sealed by three
linear packings. The nose wheel door lock and sequence
valve is installed on the center line of the plane, imme-
diately forward of station 1.0 and just above the keel.

(6) REMOVAL AND DISASSEMBLY.

1. To remove nose wheel door lock and se-
quence valve: (See figure 88.)

a. Check to make certain that all accumu-
lator pressure has been relieved. (See paragraph b,
(4), (b))

b. Disconnect the three¢ hydraulic lines at
the fittings.

c. Remove the two bolts (25) attaching the
nose wheel lock and sequence valve (24) to bracket.

d. Remove bolt (23) attaching clevis end
(26) of actuating valve to door lock link (22).

e. Detach the two lock pin assemblies (19)
from lock mechanism assembly (21) by removing clevis
bolt (20) attaching each assembly.

f. Remove the lock mechanism assembly
(21) from airplane by removing the four attaching
bolts (28).

2. To disassemble the nose wheel door lock
and sequence valve:

a. On the actuating side of the valve, un-
screw the nut and clevis end.

b. Remove plug and then remove the gas-
ket, packing glands, and linear packings. Packings can
be replaced if necessary.

c. Remove the plug, gasket, and shaft from
the housing.

d. Remove the snap ring from the split
collar.

e. Retainers and linear packing can now be
removed from piston.

f. On sequence side of valve unscrew the
bumper and nut from plunger.
g. Remove plug and plunger.
h. Spring, retainer, and linear packing can
now be removed.
i. Remove plug, gasket, spring, and plunger
from housing.
(c) MAINTENANCE.
1. Inspect valve for leaks. If valve leaks, re-
place packing or gaskets.
2. Scores and dents on shaft and plunger

should be lapped out.
(d) ADJUSTMENTS.—To adjust door lock

and sequence valve:

1. Push emergency door locking arm aft, so
that end of door locking pins are !4 inch = 1/16 inch
forward of rear face of bulkhead 1.

2. Bottom the piston side of valve (starboard
side) by pushing piston shaft into valve.

3. Adjust clevis on shaft of piston to align
with door locking assembly.

4. Attach and tighten locknut on piston shaft.

CAUTION

In the tightening of bolts on all clevises and
linkages, caution should be exercised so that
bolts are loose enough to allow mechanism to
operate freely.

5. After above adjustment has been made, ad-
just bumper on sequence side of valve (port side) so
that a total travel of 3/16 inch plus zero and minus
1/32 inch is obtained on the plunger.

CAUTION

Be careful that plunger does not bottom.

(e) ASSEMBLY AND INSTALLATION.—
To assemble and install nose wheel door lock and se-
quence valve, reverse procedure outlined in foregoing

paragraph d, (5), (b).
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Figure 203—Nose Wheel Actuating -Cylinder (PBY-5A Only)
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No. PART No. NAME No. PART No. NAME
1 RCB5 Bearing 12 11576 Spacer
2 21572 Eye Bolt 13 20308D208-008- Ring
3 11575 Nut 001
4 20300-100F107- Washer 14 21566 Nut
125 1 i I Ri
5 21565 B it 5 20312-093-228 Sec{ Ring
6  ANG6225-20 Packing L Cylinder
> 21563 End | il 20312-093-228 Rlng (Symhehc Rubber)
8 41571 Piston Assembly 18 Nut
9 21564 Nut 19 41562-2 Cap
10 20333-4GH208  Packing—Hycar 20 10321-438- Bushing
11 AN380-2-2 Cotter 5A307-812

All items except 6 and 11 are United Aircraft Products Co. part numbers.

e. NOSE LANDING GEAR SYSTEM _
(PBY-5A Only),
(See figure 202.)

(1) GENERAL DESCRIPTION. — When the
landing gear selector valve is rotated to the "DOWN”
position and the nose wheel door is opened, a contact
arm actuates a sequence valve (7), which releases to
allow the pressure to flow to the nose wheel up-lock
(5). This up-lock in turn, once actuated, by-passes the
fluid pressure to the nose gear actuating cylinder (3).
This cylinder (3) retracts to lower the nose landing
gear.

When the landing gear selector valve (4) is
rotated to the “UP” position, the fluid pressure is
transmitted to the nose gear down.lock (2). From the
nose gear down-lock, the fluid pressure is routed to the
nose wheel actuating cylinder (3), which extends to
retract the nose gear.

(2) NOSE WHEEL ACTUATING CYLINDER.

(a) DESCRIPTION. (See figure 202.)—The
nose wheel actuating cylinder is a single rod, double-
acting cylinder. The clevis end of the piston attaches
to the nose landing gear. When the piston is extended,
the landing gear is retracted; when the piston is re-
tracted, the landing gear is extended. This cylinder con-
tains a steel cylinder and piston rod with chevron type
packings used to seal the piston at both ends.

The nose landing gear actuating cylinder is
located forward of bulkhead 1, and is suspended be-
tween the nose wheel landing gear torque arm and the

hull structure.
(6) REMOVAL AND DISASSEMBLY.
1. Remove the nose wheel actuating cylinder

from the airplane as follows: (‘See figure 85.)

a. Check to make certain that all accumu-
lator pressure has been relieved. (See paragraph b,
(4), (b))

b. Disconnect the two lines at the fittings.

c. Disconnect the clevis end (30) of the
cylinder from torque tube arm (22) by removing bolt.

d. Remove cylinder from retracting fitting
(31) by removing clevis bolt (19).

2. Disassemble nose wheel cylinder as follows:
(See figure 203.)
a. Unscrew the nut (3) and clevis end (2).
b. Unscrew gland nut (5), locknut (9) and
end (7).
c. Remove piston (8) from cylinder (16).
d. Remove cotter (11), nut (9), and pack-
ing (10) from piston (8).
e. Loosen nut (18) and remove cap (19)
and ring (17).
(¢) MAINTENANCE.
1. Inspect cylinder for leaks.
2. If cylinder leaks at clevis end; loosen gland

nut; work piston back and forth a few times; tighten
gland nut.

CAUTION
Be careful not to bind piston rod.

3. If cylinder continues to leak after tighten-
ing gland nuts (5), replace packings (6).

4. If cylinder leaks at caps, replace seals (15)
and (17).

5. See Par. 4, ¢, (3), (¢) for removing scores,
dents, or scratches from the piston rod.

(d) ADJUSTMENTS. — For adjustment of
nose landing gear cylinder, see Par. 4, c.

(e) ASSEMBLY AND INSTALLATION.—
To assemble and install nose landing gear cylinder,
reverse procedure outlined,in foregoing paragraph e,
(2), (b).
(3) NOSE WHEEL UP-LOCK JACK.

(a) DESCRIPTION.—The nose wheel up-lock
jack (Pesco No. 523 or Weston Aero-Hydraulics No.
523) is similar to the jack used for main wheel up-lock
jack (See paragraph ¢, (3).) When this up-lock jack
is actuated by the hydraulic fluid, the spring loaded
piston contacts the nose wheel up-latch and releases it.
The fluid then by-passes to the nose gear actuating
cylinder. This nose wheel up-lock jack is located aft
of bulkhead 1 and attached to the up-lock bracket.
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Figure 204—Brake Hydraulic System Diagram (PBY-5A Only)

430 RESTRICTED
RareAviation.com



RESTRICTED

Section IV

AN 01-5MA-2 Paragraph 21,e-21,f
No. PART No. NAME
1 36020A Brake Valve
2 14005 10 inch Accumulator
3 36021 Brake Debooster

Items number 1 and 3 are Aircraft Accessories Corp. part numbers.
ltem rumber 2 is a Vickers Inc. part number.

(6) REMOVAL.—Remove up-lock jack from

airplane as follows: (See figure 85.)

1. Check to make certain that all accumula-
tor pressure has been relieved. (See paragraph b, (4).
(6).)

2. Disconnect the two hydraulic lines at the
fittings.

3. Remove the four bolts (5) attaching the
jack (6) to the up-lock bracket (3).

(¢) MAINTENANCE.

(See paragraph ¢, (3), (c).)

(d) INSTALLATION. —To install up-lock
jack, reverse the procedure outlined in foregoing para-
graph e, (3), (b). d

(4) NOSE WHEEL DOWN-LOCK JACK.

(a) DESCRIPTION.—The nose wheel down-
lock jack (Pesco 523A or Weston Aero-Hydraulics No.
523A) is similar to the main wheel up-lock jack. (See
paragraph ¢, (3).) When the down-lock jack is actuated
by the hydraulic fluid, the spring loaded piston con-
tacts the nose wheel down-lock and releases it. The
fluid then by-passes to the actuating cylinder. This nose
wheel down.lock jack is located forward of bulkhead 1
and is attached to the nose landing gear drag fitting.

(b) REMOVAL.—Remove down-lock jack from

the airplane as follows: (See figure 85.)

1. Check to make certain that all accumulator
pressure has been relieved. (See paragraph b, (4), (&).)

2. Disconnect the two hydraulic lines at the
fittings.

3. Remove the four bolts (42) attaching-the
jack (41) to the drag fitting (38).

(¢) MAINTENANCE.—For maintenance of
down-lock jack, see paragraph ¢, (3), (c).

(d) INSTALLATION.—To install down-lock
jack, reverse the removal procedure outlined in fore-
going paragraph e, (4), (b).

f- BRAKE HYDRAULIC SYSTEM
(PBY-5A Only).
(See figure 204.)

(1) GENERAL DESCRIPTION.—The brake sys-
tem consists of a 10 inch (inside diameter) accumula-
tor (2), brake control valve (1), and two deboosters
(3). When the brake control valve is actuated, the fluid
pressure flows by way of the deboosters to the brake
cylinders. In response to the brake control valve, these
deboosters apply hydraulic fluid pressure to the brake,

and deboost or unload the brakes when the actuating
pressure is released by the brake control valve. When
the brake control valve is released, the low pressure
chamber removes the amount of oil used to operate the
brakes back into the low pressure chamber of the de-
booster.

(2) 10.INCH ACCUMULATOR.

(a) DESCRIPTION.—This pressure accumula-
tor (Vickers AA-14005) is a 10 inch unit consisting of
two halves which screw together (right-hand thread)
clamping a rubber diaphragm in place. The rubber dia-
phragm completely seals the air chamber from the oil
chamber. An air valve leads into the air chamber from
the bottom and a hydraulic fluid line leads into the oil
chamber from the top. The hydraulic fluid enters the
oil chamber and compresses the air chamber until the
pressure equalizes. Hence a small quantity of fluid is
stored in the accumulator for immediate use. In opera-
tion, the air chamber is charged with compressed air to
600 1b/sq in. The 10 inch accumulator is located on the
hydraulic platform, which is situated below and out-
board of the copilot’s seat.

(b) REMOVAL.

1. Drop system pressure completely. (See
paragraph b, (4), (b).)

2. Release air pressure by unscrewing the air
valve core slowly until a hissing sound is heard. (See
figure 195.) X

3. Disconnect fluid line at fitting on top of ac-
cumulator.

4. Disconnect air pressure line at fitting on
bottom of accumulator.

5. Remove accumulator by detaching six bolts
(7) from collar.

(¢) MAINTENANCE.—If unit does not func-
tion properly, it should be sent to nearest repair base.

Note

For hydraulic accumulator air valve cores, use
only Dill 302-D or Schrader 2300. These are
high pressure cores having neoprene seals and
may be identified by a raised letter “H” on
the head and by the black neoprene valve seat.
In conjunction with these high pressure valve
cores, it will be necessary to use valve caps,
Schrader 2525 or Dill 637—painted yellow.
Any valve core other than approved valve
cores will result in loss of air pressure and
hydraulic failure.
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No. PART No. NAME No. PART No. NAME
1 AN210-2A Pulley 19 28C5587 Brake Pedals
2 AN3-10 Bolt 20 28C5538 Tab
AN310-3 Nut 21 AN4DD-7 Bolt
ANS60-AL10 Washer AN960A416 Washer
Q7020-D8-125 Washer AN310D-4 Nut
3 AN210-2A Pulley AN380C2-2 . Cotter Pin
4 28C5732 Cable 22 AC811BT-8D Fitting
5 AN155-16L Turnbuckle 23 ACB811BT-8D Fitting
6 AN3-5 Bolt 24 NSC001 Spring
AN310-3 Nut 25 AN3-6A Bolt
AN960-10 Washer Q7102A10 Washer
AN380-C2-2 Cofter AN365-1032 Nut
7 28C5727 Spring 26 36436 Locknut
8 28C5718 Locking Pawl 27 AN316-5R Locknut
9 36148 Lever Arm 28 28C1066 Handwheel
10 28C5703 Support 29 28C5713 Bell Crank
11 36020A Brake Valve 30 AN3-5 Bolt
12 28C5539 Lever Arm AN310-3 Nut
13 28C5728-0 Cable AN380C2-2 Cotter
14 28C5728-2 Cable AN960-10 Washer
15 AN155-16L Turnbuckle 31 AN3-DD21 Bolt
16 AN210-2A Pulley AN310-3 Nut
17 28C5701-2 Bell Crank AN960-A10 Washer
18 28C5707 Link Arm AN380C2-2 Cotter

Items number 9, 11, and 26 are Aircraft Accessories Corp. part numbers.

(d) INSTALLATION.

1. Attach the accumulator to the hydraulic
platform by means of the attachment collar and the six
collar bolts (7).

2. Connect hydraulic fluid lines to fitting on
top of accumulator.

3. Connect air pressure line to fitting on bot-
tom of accumulator.

(3) DEBOOSTER.

(a) DESCRIPTION.—The debooster consists
of a steel barrel cylinder fitted with a spring loaded
piston that divides the cylinder into two pressure cham-
bers; a high pressure, low volume chamber connecting
directly to the brake control valve; and a low pressure,
large volume chamber connecting directly to the wheel
brakes. The low pressure chamber is approximately
three times the area of the high pressure chamber,
which gives usable operating pressure for the wheel
brakes. Fluid pressure from the control valve acts pn
the inside of the piston to move the piston against the
pressure of the return spring, and force fluid in the
low pressure chamber out into the wheel brake. The
quantity of fluid forced into the wheel brakes, and con-
sequently the force applied to the brake discs, depends
upon the pressure applied by the brake control valve.
When the pressure from the brake control valve is
diminished or released, the piston return spring drives
the piston away from the outlet end and thereby un-
loads a corresponding amount of fluid from the wheel
brake which consequently releases the brake piston. The
deboosters are located just forward of bulkhead 4 on
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hull bottom. The high pressure end (outboard end)
may be recognized by noting the breather holes.

(b) REMOVAL.

1. Drop system pressure completely. (See
paragraph b, (4), (b).)

2. Disconnect hydraulic lines from fittings on
outboard and inboard ends of cylinder.

3. Remove two metal clamps which hold the
cylinder in place. Remove protecting neoprene strips
from beneath clamps.

4. Remove cylinder and micarta blocks.

(c) MAINTENANCE.—If the unit does not
function properly, it should be sent to nearest repair
base.

(d) INSTALLATION.

1. Install the two micarta blocks.

2. Install debooster cylinder by attaching the
two clamps over protecting neoprene strips and tighten-
ing four mounting bolts.

3. Connect hydraulic fluid lines.

(4) BRAKE CONTROL VALVE.

(a) DESCRIPTION.—The brake control valve
is a right and left brake valve built into one integral
unit. The unit consists of an aluminum housing with
two barrels, each having same type and number of in-
tegral parts. In general each contains a piston, regula-
tor springs, poppet and seat, actuating rod, and seal
caps. This unit transmits hydraulic power for actuas

tion of the main landing gear by directing energy storcd,:
]
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at high pressure in the 10 inch hydraulic accumulator
to the hydraulic brakes in such a way as to vary the
pressure in the brake at the will of the pilot or copilot.
It is located outboard of the copilot’s right rudder
pedal. The power brake control valve (A.A.C. 36020A)
is adjustable and is pre-set for a maximum pressure of

600 *+ 50 1b/sq in.

(6) REMOVAL.
(See figure 205.)

1. Detach right and left brake line fittings.

2. Detach hydraulic fluid pressure line from
top outboard fitting (23).

3. Detach hydraulic line from top inboard fit-
ing (22).

4. Remove the two tension springs (24) from
the two tab connections (20).

J- Remove two lever arm bolts (21).

6. Remove four mounting bolts (25) attach-
ing valve to bracket.

(¢) MAINTENANCE.—In case of failure,
overhaul should be undertaken only at regular repair
depots where facilities for overhaul and testing are

available.

(d) ADJUSTMENTS.—AIl valves should be
adjusted to regulate within a range of 0 to 600 = 50
Ib/sq in. To adjust, loosen the two locknuts (26) and
(27) on valve piston rod and adjust rod travel to give
maximum brake pressure with full lever deflection. To
decrease pressure, shorten stroke; to increase pressure,
lengthen stroke.

(e) INSTALLATION.—Care must be exercised
to insure that the installation of the connecting linkage
will be such that the loss of motion or *play” is held
to a minimum.

. 1. Attach valve to bracket by installing four

mounting bolts (25).

2. Connect the two lever arms (12) by install-
ing two bolts (21).

3. Attach two tension springs (24) to tabs
(20).

4. Connect right and left brake fluid lines to
fittings located on top, forward, and aft respectively.

5. Connect hydraulic fluid line to fitting on
top outboard.

6. Connect hydraulic fluid line to fitting on
top inboard.

(5) BRAKE CONTROLS.

(a) GENERAL. (See figure 205.)—The brake
controls consist of the pilot’s and copilot’s brake pedals
operating a dual parallel linkage and cable system, and
the parking brake control operating a single cable sys.
tem. Motion induced by the brake pedals passes along
the connecting cables, over a set of pulleys, and to
the power brake valve. The brake pedals, hinged from
the tops of the rudder pedals, may be operated by the
pilot or copilot.
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The parking brake control system has a sin-
gle cable extending from a handwheel (located below
the starboard side of the pilot’s instrument panel) to
the starboard wall and vertically downward to the
locking pawl which is immediately inboard of the
control valve lever assembly and held clear of the link-
age and cable system by a tension spring connected to
the pawl and hull bottom.

(b) BRAKE PEDAL CONTROL SYSTEM.

1. DESCRIPTION. (See figure 205.)—When
pressure is exerted on the brake pedals (19), the link
arm (18) moves the bell crank (17) and the motion
passes along the cable (13) around a set of pulleys
(16) and to the power brake valve lever arm (12)
which actuates the power brake valve.

2. REMOVAL.
a. Break safety wire and remove tension
from cables by loosening turnbuckles (15).
b. Remove bolts attaching cables to pilot’s
and copilot’s rudder pedal bell cranks (17).
c. Remove two pulley bolts and two pulleys
from control valve lever arm assembly.

d. After detaching pilot’s and copilot’s
footrests, remove pulleys (16) and then withdraw cables
(13) and (14).

3. MAINTENANCE.
(Refer to Par. 18, b, (3).)

4. INSTALLATION.—Assemble the brake
pedal cable system by reversing the procedure for re-
moval as outlined in paragraph f, (5), (5), 2.

(c) PARKING BRAKE CONTROL SYSTEM.

1. DESCRIPTION. (See figure 202.)—Con-
trolled by the handwheel (28), this system will engage
and lock the brake linkage and cable system and hold
the brakes in the “ON” position. When the brake pedals
(19) are actuated to the “ON” position, the control
valve lever arm (9) is moved into position to become
engaged and locked by the locking pawl (8). This
locking pawl (8), held clear of the linkage system by
its tension spring (7), may be pulled down into posi-
tion to engage and lock the arm (9) by the vertical
connecting cable (4) which is actuated by the control
handwheel (28). It is necessary for the brakes to be in
the “ON” position before the pawl (8) can engage and
logk the arm (9). To release the parking brakes, pres-
sure is exerted on the brake pedals (19) and the cable
and linkage system will be moved in such a way that the
arm (9) is free of the pawl and the pawl will again be
pulled into the unlocked position by its spring (7).

2. REMOVAL.
a. Remove tension from cables (4) by break.
ing safety wire and loosening turnbuckle (5).
b. Disconnect lower end of cable (4) and
spring (7) from locking pawl (8) by removing bolt (6).
c. Detach upper end of cable (4) from bell
crank (29) by removing clevis bolt (30).
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; d. Remove pulleys (1) and (3) by detach-
ing bolts (2) and (31). Withdraw cable.
e. Remove locking pawl (8) from support
(10) by removing bolt.

3. MAINTENANCE.
(Refer to Par. 18, b, (3).)

4. INSTALLATION.—Assemble the parking
brake control system by reversing the procedure for
removal as outlined in paragraph f, (5), (), 2 above.

g. AUTOMATIC PILOT HYDRAULIC SYSTEM.

(1) GENERAL DESCRIPTION.—On the PBY-
5A airplanes (See figures 183 and 206), the hy-
draulic fluid leaves the unloading valve and flows
through a relief valve, set to relieve at 150 = 5 lb/sq
in. Should the back pressure in the automatic pilot hy-
draulic system become great enough, this valve will
relieve to allow excess fluid to vent into the fluid re-
turn lines. The fluid pressure normally flows from the
relief valve to the four-way control valve.

On PBY-5 airplanes (See figure 184), the hy-
draulic fluid flows from the engine-driven pump and
then to the regulator valve on top of the reservoir.
This valve is set to relieve at 150 = 5 lb/sq in.

On both PBY-5A and PBY-5 airplanes, when
the automatic pilot is in operation, the fluid flows from
the four-way valve to a filter. From the filter, fluid
pressure travels to the automatic pilot, bombsight rud-
der control unit, and sump pump. The fluid to the
bombsight is utilized only when the rudder transfer
valve has transferred rudder control from the auto-
matic pilot to the bombsight rudder control unit.

Fluid seepage from the automatic pilot, bomb-
sight rudder control unit, and rudder transfer valve is
routed to an overflow reservoir, from which the fluid is
drawn by the sump pump and returned to the system
by way of the fluid return lines. The fluid return lines
from the various units merge into one line which re-
turns to the basic hydraulic system through the auto-
matic pilot four-way valve.

(2) FOUR-WAY VALVE.
(See Par. 20, v.)
(3) OIL FILTER.
(See Par. 20, k.)
(4) SUMP PUMP.
(See Par. 20, u.)
(5) SERVO UNIT.
(See Par. 20, L)

(6) RUDDER TRANSFER VALVE.
(See Par. 20, w.)

(7) BY-PASS VALVES (PBY-5 ONLY).
(See Par. 20, t.)
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(8) BOMBSIGHT RUDDER CONTROL
UNIT.

(See Par. 20, p.)

(9) OVERFLOW RESERVOIR.
(See Par. 20, m.)

(10) PRESSURE REGULATOR.
(See Par. 20, j.)

h. TUBING.

(1) DESCRIPTION.—The fixed hydraulic lines
are made of 5250 aluminum alloy tubing (Specification
AN-WWT-787) for outside diameters of three-eighths
inch or over, and of corrosion-resistant steel tubing
(Specification AN-WWT-855) for outside diameters of
one-quarter inch. All hydraulic lines are marked with
the standard code of a light blue band, yellow band,
and light blue band. See Section VIII for the physical
characteristics of the tubing used in the complete
system.

(2) MAINTENANCE.
(a) Keep all fittings tight.
(b) Remove short shallow scratches with a bur-
nishing tool.
(c) Replace badly scratched or dented tubes
and fittings. See Section 16 of the “GENERAL MAN.
UAL FOR STRUCTURAL REPAIR (AN 01-1A-1).”

(3) TEST BEFORE INSTALLATION.
(a) Plug at one end.

(5) Apply 1500 1b/sq in. pressure at other end
and check for leaks,

i. TROUBLE SHOOTING.

(1) In trouble shooting, analyze the symptoms.
When a failure occurs, it is due to some definite cause.
Start with the simplest things. Is there fluid? Is there
pressure? Has the operating valve been placed in its
proper position? If this does not disclose the trouble,
study the line diagram (See figure 193.) and eliminate
units which could not possibly be involved. Then care-
fully analyze what relation each unit could have to the
trouble. This procedure will, in most cases, localize the
trouble.

Whenever the difficulty has been localized to a
sticking or sluggish valve, a tap with a mallet may jar
it loose so that it will operate. This should always be
followed by several cycles of operation to wash the
obstruction clear. If the trouble persists, remove the
unit and replace with a new one, or check the operation
on a test stand.

If replacement of a unit fails to remedy the
trouble, look elsewhere. However, bear in mind that
if the trouble has been definitely established in a cer-
tain unit and replacement has not effected a cure, the
newly installed part may be faulty. Despite careful in-
spection, faulty mechanisms do sometimes slip by.
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(2) TROUBLE SHOOTING CHART (PBY-5A ONLY).
(a) OPERATIONAL FAILURES AND REMEDIES.
1. LANDING GEAR IN DOWN TO UP POSITION.

TROUBLE

Nose wheel gear will not rise.

Nose doors will not close.

Nose doors closing or creeping be-
fore nose gear is “up and locked.”

Failure of nose locking pins to lock.

Erratic action of both door and nose
wheel in relation to each other.

Main landing gear fails to rise.

CAUSE

Down-lock jack (Pesco 523) is
not functioning as a sequence
valve.

Snap action sequence valve ad-
justment.

Snap action valve is by-passing.

Mechanical sequence valve aft of
bulkhead 2 not operating.

The check valve aft of bulkhead 1
on bottom of ship.

Check valve pointing in wrong di-
rection.

Arrow on check valve should
point starboard.

Down-lock jacks (Pesco 523) im-
properly adjusted.

Return valves are by-passing.

REMEDY

Check clearance between down-latch
and adjustment buttons. Screw ad-
justment into shaft of jack one or
two times. At least 1/32 in. clear-
ance should be maintained.

Screw out adjustment in shaft of
valve until engagement with bell
crank is sufficient to operate valve
when nose gear is in “up and locked”
position.

Remove valve and replace with new
one.

Back-off adjusting cap plunger un.
til valve operates, making sure
plunger does not bottom in valve.

The check valve between line from
up-lock and down line of selector
valve leaks. Replace or service valve.

Adjust button in shaft of jack to 14
in. clearance between bell crank and
adjusting button. Sometimes a lit-
tle more clearance is needed to make
jack operate properly.

Replace or service valve.

2. OPERATION OF GEAR FROM UP TO DOWN POSITION.

Nose door locking pins will not un-
lock.

Nose door will not open.

Nose wheel unlocks and starts down
before doors open.

With doors fully open, nose wheel
remains in the “up and locked” po-
sition.

Nose wheel unlatches, but will not
go down and lock.

Main landing gear is restricted in its
operating to down position.

Main landing gear will not lock
down.

Generally, mechanical linkage.

Sequence side of door lock and
sequence valve is not operating.

Mechanical sequence valve is by-
passizg or holding open. This
valve is the one mounted verti-
cally aft of bulkhead 2.

Vertically mounted sequence valve
aft of bulkhead 2 is not operating.

Unlatching jack is not acting as
sequence valve.

Return valves are not working
properly.

Return valves are
through check valve.
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by-passing

All moving parts attached to lock-
ing mechanism should be free.

Back-off adjustment cap on plunger
until sequence valve operates and
opens door.

Replace or service valve.

Unscrew cap on plunger of valve
until nose wheel unlocks.

Check clearance between up-latch
and unlatch jack; 1/32 in. clearance
should be maintained. In some in-
stances slightly more clearance is
necessary for operation of nose gear.

Replace or service.

Replace or service.

437




Section IV
Paragraph 21,i

RESTRICTED
AN 01-5MA-2

(6) TROUBLES AND REMEDIES PERTAINING TO INDIVIDUAL UNITS.

TROUBLE

Engine.driven pump fail-
ure in flight.

Broken pressure or suc-
tion line in flight.

Unloading valve sticking
on ground.

Unloading valve sticking
in flight.

Unloading valve leaking.

Erratic action.

CAUSE

REMEDY

1. GENERAL.

Engine failure, sheared
shaft, or broken part.

Vibration or gun fire.

Foreign material or
broken spring.

Same as above.

Loose bolts or bad gas-
kets.

No air in accumulators.

Dismantle and replace
broken parts; lower
landing gear by emer-
gency means or land as
boat.

Same as above.

Remove from airplane
and replace.

If it is desirable to use
gear for landing, pump
gear down with emer-
gency pump and pump
1000 lb/sq in. in accu-
mulators for use of

brakes.

Tighten bolts on cover
plates. Replace gasket.

Inflate to 600 lb/sq in.

EFFECT

No hydraulic pressure for
operation of gear.

Loss of fluid from main
system, but not pressure
for brakes.

Properly operating valve
will keep accumulator pres-
sure between 800 and 1000
Ib/sq in. while operating
on engine pump or test
stand.

No pressure will show on
gage.

Reduced pressure and loss
of oil.

Unloading valve fluctuates
constantly.

Note

There is no pressure adjustment on the unloading valve. If the operating pressure becomes altered, the

unit must be replaced.

TROUBLE

Will not pump pressure.

Leakage around piston shaft.

Accumulators will not hold charge
of air.

Oil leaking around sides of accumu-
lator or oil in air side.

By-passing.

Improper setting.
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CAUSE
2. HAND PUMP.
No oil in reservoir. Faulty check

valve.

Faulty packing.

3. ACCUMULATORS.

Faulty valve core.

Faulty diaphragm.

4. RELIEF VALVE.

Foreign material under check
valve seat.

Out of adjustment.
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REMEDY

Fill reservoir. Dismantle and clean,
or replace.

Replace packing.

Replace core with Schrader No. 2300
or Dill No. 302D.

Replace accumulator.

Disassemble and clean thoroughly.
Replace if necessary.

Adjust and set for 1250 lb/sq in.
Pressure adjustment is located on
top of valve.



—

TROUBLE

Internal leakage or by-passing.

Will not build up pressure. Leaks in-
ternally.

Leakage around shaft.

By-passing.
Leakage out of bleeder hole.

Piston will not operate.

RESTRICTED
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CAUSE

5. RETURN VALVE.

Faulty packing or foreign material
under check valve seat.

6. SELECTOR VALVE.

Foreign material on valve seat.

7. ACTUATING CYLINDER.

Improper adjustment of packing.
Faulty packing.

8. LATCH RELEASING CYLINDER.

Foreign material on poppet seat,
or mechanical binding.

Faulty packing.

Mechanical restriction or broken
spring.

Section IV
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REMEDY

Replace packing. Clean thoroughly.

Disassemble and clean thoroughly.
Replace if necessary.

Loosen packing nut; operate several
cycles; and tighten packing retaining
nut. If leakage still persists, remove
old packing. Replace with new.

Dismantle; clean thoroughly; and
free binding. Replace if necessary.

Dismantle and replace packing
around piston.

Dismantle free piston. Replace
spring.

9. SEQUENCE VALVES (MECHANICAL).

By-passing.

Plunger sticking or holding open.

Foreign material on poppet seat.

Mechanical binding.

Dismantle and clean. Replace if nec-
essary.

Dismantle. Use emery cloth to ob-
tain clearance between spool and
guide. Clean thoroughly before as-
sembly. ‘

10. SNAP ACTION SEQUENCE VALVE.

By-passing.

Leakage around plunger.

By-passing.

Mechanical binding.

Brakes will not release.

Emits air and leaks externally.

Piston holding open, or foreign
material on ball of valve seat.

Faulty packing.

11. POWER BRAKE VALVE.

Poppet valves holding open. For-
eign material on bullet valve seat.

Clearance of push rod, or sliding
sleeve.

12. DEBOOSTERS.
Compensating check valve leaks.

Faulty packing.
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Replace valve.

Replace valve.

Replace brake valve.

Replace brake valve.

Replace debooster.

Replace packing and clean
thoroughly.
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TROUBLE

Handle will not turn.

External leakage.
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CAUSE

13. FILTERS.
Clogged with foreign material.

Faulty gasket.

REMEDY

Dismantle and clean plates

thoroughly.
Replace gasket.

HYDRAULIC SYSTEM
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PARAGRAPH 22

ELECT RICAL

22. ELECTRICAL.

a. GENERAL.—ALII electrical equipment other than
radio and radar and the cooking stove is supplied with
24 volt direct current derived from three generators
(one on each engine and the third on the auxiliary
power unit) and two 12 volt batteries connected in
series. The stove, radio, and radar equipment is pro-
vided with 120 volt, 800 cycle alternating current which
is also obtained from the above mentioned engine and
auxiliary power unit generators. Two additional 12 volt
auxiliary batteries are installed in the airplane to sup-
ply current to the radio and radar equipment only.

All electrical wiring is protected by conduit.

All circuits are protected by fuses, limiters or
either push-button or toggle type manual reset circuit
breakers.

All wiring is provided with identifying numbers
on each end to aid in tracing circuits and electrical con-
tinuity. All wire ends are protected with clear vinolite
tubing, except those wires that are soldered in a plug.

To assist in the discussion of each circuit there is
shown a wiring diagram, including a sketch showing
the relative positions of the equipment, conduit, junc-
tion boxes, and wiring. See figure 207 for symbols used
in the electrical wiring diagram.

b. GENERATORS.
(1) DESCRIPTION.—Three generators are used

in the airplane, one driven by each of the two main
engines, and the third driven by the auxiliary power
unit. The function of the generators is to supply cur-
rent for the operation of the various electrical systems
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of the airplane and to maintain the storage battery in
a fully charged condition.

The engine-driven generators on both PBY.5
and PBY-5A airplanes and the auxiliary power unit
generator on PBY.5 airplanes are Eclipse Type 716
A.C.-D.C. generators, whose D.C. output is 60 amperes

at 28.5 volts and a speed of 2400-3600 rpm, and whose:

A.C. output is 10 amperes at 120 volts and 800 cycles
at a speed of 2400-3600 rpm.

Note
The auxiliary power unit generator on PBY-
5A airplanes is an Eclipse Type 638 A.C.-D.C.
generator whose D.C. output is 60 amperes at
28.5 volts and whose A.C. output is five to
seven amperes at 120 volts and 800 cycles.

The gear ratio between the main engines and
the generator is 1 to 1.4 which means that to obtain
the operating speed range of the generators, the main
engines have to run at speeds of between 1714 and
2571 rpm.

The auxiliary generator, which is driven by the
auxiliary power unit by means of a direct drive, is
secured directly to the unit. (See figures 160 and 161.)

A main engine-driven generator is mounted on
the rear of each engine between the two magnetos and
under the starter, being attached by six studs and nuts.
(See figure 208.) To provide a more secure mounting

and to decrease vibration, one bracket is clamped near

the rear of the generator and extends up and is bolted
to the starter mechanism housing. Another bracket is
located on the right side of the generator and is bolted
to the oil screen housing. it

Both A.C. and D.C. electrical connectionsare
made by means of Cannon plugs and flexible conduit
to two disconnect receptacles assembled to the middle
section of the generator. (The Eclipse Type 638 gen-
erator has a terminal junction box mounted on top
instead of the disconnect receptacles.)

The auxiliary generator is cooled by means of a
fan which is an integral part of the auxiliary power
unit. This fan draws air through the generator. The
cool air enters the generator through the blast tube,
flows through the generator, and exhausts through the
ports and screen on the inboard end of the generator.

The main engine-driven generators are cooled
by means of a flexible hose, which runs from the small
air scoop located on the aft part of the oil cooler hous-
ing to the air blast tube on the rear part of the gen-
erator. (See figure 130.) The cool air enters through the
scoop, flows through the flexible hose, and then through
the ports and screen on the forward part of the gen-
erator.

The wires that attach to the main engine-driven
generators run through flexible conduits to a disconnect
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(@) PIN JACK

__AY~ MOTOR

Figure 207—Wiring Diagram Symbols

plug mounted on the inboard side of the engine firewall.

The wires that attach to the auxiliary generator,
on PBY-5 airplanes, run through conduit to the auxil-
iary power unit control panel. This control panel is
mounted beneath the starboard food locker. On PBY-
5A airplanes the A.C. wires connect to receptacles in
the A.C. distri’.ution box on the forward face of bulk-
head 4 outboard of the main distribution panel, while
the D.C. wires run from the generator to a voltage
regulator just above the auxiliary power unit and then
to the main distribution panel.

The D.C. output of all generators is controlled
by reverse current relays in the main distribution panel,
and by voltage regulators. Voltage regulators are also
provided to regulate the A. C. voltage of all generators.

(2) REMOVAL AND DISASSEMBLY.
For removal of the auxiliary power unit gen-
erator, see Par. 17, c.

(a) REMOVAL OF GENERATOR FROM
PORT ENGINE.
(See figure 208.)
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(@)
i

No. PART No. NAME No. PART No., NAME
1 A.C. Conduit and Fitting -] Starter
2 ::;-6?52:28 :IOI: 7 Qil Screen Chamber Cover
- u

AN960-416 Wk 8 28P5169 Bracket

3 28P5529-11 Strap Assembly 9 Nut

4 Type 716 Generator 10 Generator Blast Tube
(Eclipse) 11 Clamp

5 28P5529-6 Strap and Support Assembly 12 D. C. Conduit and Fitting

Figure 208—Generator Installation

1. Raise short wrap cowl on both sides of 8. Remove starter brace (5) and strap (3)
nacelle. (See Par. 7, e, (1), (b).) from generator by detaching nuts (2).

2. Shut off oil supply to engine. 9. Disconnect electrical conduit (1) and (12)

3. Shut off fuel supply to engine. from generator (4).

4. Remove engine “oil in” line from crank- 10. Remove generator blast tube (10) by de-
case and drain valve. taching clamp (11).

5. Disconnect “oil return” line from engine. 11. Remove top cowl panel (section between

6. Disconnect cross-feed fuel line from fuel short wrap cowl panels).
pump. 12, Loop a rope sling or strap over aft end

7. Remove "oil in” and *“oil return” flanges of generator case to support the generator while re-
from crankcase. moving it from the nacelle.
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No. NAME No. NAME
1 Cover—End 15 Bolt
2 Ring—Lock & 16 Coil Assembly—D-C Shunt Field
3 Coil—A-C 17 Yoke
4 Shaft—Armature 18 Sleeve—Brush Spring Adjusting
5 Receptacle—Disconnect (A-C) 19 Brush
6 Receptacle—Disconnect (D-C) 20 Arm—Brush Spring
7 Commutator 21 Stud ~
8 Armature 22 Spring—Brush
9 Gasket (Drive Shaft) 23 Box Brush
10 Shaft—Drive 24 Board—Brush
11 Retainer—Bearing 25 Condenser
12 Screw 26 Bearing—Ball (Front Head)
13 Flange—Mounting 27 Head—Front
14 Bearing—Ball (Mounting Head) 28 Screw
The above generator is an Eclipse type 716.
Figure 209—Generator Assembly
—-—
13. Loosen, but do not remove one upper 14. Support generator and remove remaining
elastic stop nut (9) on generator mounting flange nut from mounting flange.
until the other five nuts have been removed, and then ’
only after provision has been made to prevent the 13, Lift genaeatus back snd out of necelle on
the left side between the fast feathering pump and _—

generator from falling and causing damage to the
spline coupling, the generator, or adjacent parts in the
engine mount.
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engine crankcase. g

16. Install cover over engine mounting pad
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and make provisions to protect the generator spline
coupling while it is removed from the engine.

(b) REMOVAL OF GENERATOR FROM
STARBOARD ENGINE.—The procedure for the re-
moval of this generator is essentially the same as for
the generator removal from the port engine. The fol-
lowing differences, however, should be noted:

1. The generator is removed from the right
side of the nacelle.

2. It is not necessary to disconnect the cross-
feed fuel line from the fuel pump.

3. It is necessary to remove the cover (7)
from the oil screen chamber on the engine crankcase
and remove the generator support bracket (8).

(c) The generator should not be disassembled
any further than is necessary to remove or replace the
brushes (See paragraph b, (3),) Further disassembly
should be attempted only at major repair bases.

(3) MAINTENANCE. (See figure 209.)—Main-
tenance of the generators consists of inspection of con-
nections for tightness, replacement of brushes, and
cleaning. If major repairs are necessary, replace gen-
erator with new or reconditioned generator and send
old one to repair base for overhaul.

(a) Remove the air blast cover (1) and blow
dust out of cover and out of generator with clean, dry,
compressed air.

(b) Inspect the brushes (19). If they are oil
soaked or are worn down to a length of ! inch on
the short side, replace with new ones.

(c) When replacing the brushes, lift the brush
spring (22) with a hook only far enough to remove
the brushes. Any further bending of the spring may
distort the spring and change the tension.

CAUTION

Do not allow spring to snap down on the
brush as it may chip or crack the brush.

When new brushes are installed, the spring
tension should be checked with a spring scale. Hook
the scale under the brush spring arm (20), and then
lift the arm until the bottom surface of that part of
the arm which normally rests on top of the brush is
3/16 inch above the top of the brush box (23). The
tension should read 28 to 32 ounces. If the tension
does not fall within these limits, the position of the
adjusting sleeve (18) must be altered to give the cor-
rect tension.

(d) New brushes should be seated on the com-
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mutator (7) to make sure of the correct brush fit and
to eliminate arcing and burning at the commutator.
After the new brushes are installed, they should be
seated with a seating stone or No. 000 sandpaper to
secure the proper fit. With the generator runmng in
its correct direction of rotation, insert the seating stone
or sandpaper between the brush holders. Move the
seating stone or sandpaper back and forth across the
commutator so that an even sanding is obtained with-
out grooving the commutator. Brushes should be seat-
ed until at least 80 per cent of their surface is seated
to the commutator.

CAUTION

Do not seat brushes more than necessary.

Blow all sand and carbon dust out of the gen-
erator. The generator should then be run under load
until the brushes contact the commutator over their
entire contacting surface.

(e) Wipe away all oil with a clean lintless cloth.

(f) The generators are lubricated at the factory
and therefore need no periodic lubrication. Bearings
are repacked with grease (Specification AN-G-5) at
time of overhaul of generator.

(4) INSTALLATION.—To assemble and install
main generators, reverse procedure outlined in para.
graph b, (2). To install auxiliary power unit generator,
see Par. 17, c.

(5) OPERATIONAL CHECK.

(a) Run the two main engines within the rated
speed of the generators. This is from 1714 to 2571 rpm
for the main engines due to the 1 to 1.4 gear ratio
between the main engines and the generators. The
auxiliary generator operates at the same speed as the
auxiliary power unit. The engines are to be run for a
period of 15 minutes to warm up the voltage regulators.

(b) Place the voltage selector switch on the
main distribution panel to “STB’D. GEN.” If the vol-
tage does not read from 28 to 28.5 volts, see para-
graph b, (6) for locating the cause.

Repeat voltage test for port engine and aux-
iliary power unit generators. By means of a portable
voltmeter, check the A.C. voltage of each generator
in the A.C. power junction box. Failure to develop
proper voltage does not necessarily mean that the gen-
erator is defective as the trouble may lie in the voltage
regulator. Before removing generator for repair, care-
fully check all wiring between the generator and volt-
meter to be sure the trouble does not lie in the wiring.

(6) TROUBLE SHOOTING CHART.

TROUBE

(a) Intermittent operation.

2. Faulty adjustment of reverse
current relay.

CAUSE

1. Loose connections (screws, sol-
der lugs, Cannon plugs, etc.)

REMEDY
1. Check by twisting and pulling,
and repair if necessary.

2. Check and readjust. (See para-
graph f, (4).)
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TROUBLE

(b) Generator operates at rated
rpm with low voltage output.

(c) Generator operating at rated
rpm with no voltage.

(d) Generator operating at normal
rpm with reversed D-C voltage.

(e) Excessive arcing of generator
brushes.

(f) Generator D-C fuse blows dur-
ing flight.

(g) D-C generator fuse blows on
ground.

446
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CAUSE

Faulty adjustment of voltage
regulator.

Frayed or worn insulation.

. Loose ground connection.

. Intermitten grounds in wiring

of connections.

Defective voltage regulator.

Loose or high resistance wiring
connections.

Worn brushes.

. Dirty, rough or pitted commu-

tator, or slip rings.

Low brush spring tension.

. Brushes not moving freely in

holders.
Shorted or open armature.
Excessive brush play.

Partial short in power wiring or
connections.

. Generator field demagnetized.

Grounded or open field circuit.

. Blown fuse.

Generator field magnetized in
wrong direction.

Dirty commutator or slip rings.

. Worn out brushes.

Brushes stuck in holders.

Short circuit in system.

. Open or shorted armature or

field coil.

Overload on D-C generator.

Short circuit in main distribu-
tion panel.

Reverse current relay stuck.

RESTRICTED
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REMEDY

. Replace and return to repair base.

. Check and repair.
. Clean and tighten. Replace lug

and ground bus, if badly pitted.
Check and repair.

. Replace and return to base for

repair.

Check and repair.

Replace. (See paragraph b, (3).)

. Clean with No. 00 or finer sand-

paper.

. Replace spring.

Remove brushes. Clean brushes
and holder with carbon tetrachlo-
ride.

. Replace generator and return to

repair base.
Replace brush.

Check and repair. Replace defec-
tive wires or parts.

Replace generator and return to
repair base.

Replace generator and return to

repair base.

. Replace fuse.

Replace generator and return to
repair base.

. Clean with No. 00 or finer sand-

paper.
Replace. (See paragraph b, (3).)
See (b), 6 above.

. Check connections and insulation

and repair.

Replace generator and return to
repair base.

Reduce load and replace fuse.

. Check and repair.

Open contacts by hand and clean
with crocus cloth.
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c. BATTERIES.

(1) DESCRIPTION.—The batteries consist of
two AN3152, Type S-34 shielded main storage bat-
teries connected in series, and two AN3153.1, Type S-17
auxiliary storage batteries connected in series. The
main batteries are rated at 12 volts and 34 ampere
hours capacity (based on a five hour discharge rate).
Ordinarily, they are maintained in a fully charged
condition by the surplus output of the generators.

The main batteries are located in the wing cen-
ter section leading edge, one inboard of the port nacelle
and the other inboard of the starboard nacelle.

The auxiliary batteries are rated at 12 volts and
17 ampere hours capacity. They are located on the
floor of the radio compartment under the radio oper-
ator's seat.

The main batteries are connected to the ground
in the main distribution panel and to the main engine-
driven generators and the auxiliary power unit driven
generator through busses “A” and “B” in the main
distribution panel. The main batteries are connected
to several of the more important units of the airplane
in the main distribution panel and in other junction
boxes in the airplane.

The main batteries are directly connected to the
floats and engine starters and should not be used alone
to operate these units, as the heavy current drain would
discharge the batteries in a very short time. Operate
these units only when the auxiliary power unit or main
engines are running,

The main batteries are used to operate lights and
smaller pieces of equipment for brief periods when the
airplane is grounded, and for emergency standby serv-
ice in the air. The batteries also assist in combating
voltage drops when heavy loads are suddenly turned
on during flight.

The auxiliary batteries are used for feeding the
radio and radar circuits only. For charging, they are
connected to busses “A” and “B” in the main distribu-
tion panel through a reverse current relay.

(2) REMOVAL. (See figure 210.)—Access to
main batteries is obtained through access doors (13)
(See figure 20.) in the wing leading edge. The auxil-
iary batteries are readily accessible under the radio
operator’s seat.

(a) Turn main battery switch on main distri-
bution panel to “OFF” position.

(b) Loosen the thumb screws (1) that hold the
cross bar (28) on top of the battery.

(c) Push clip (2) up directly under the thumb
screw; and then push tie rod (26) to one side to per-
mit removal of the cover (27).

(d) Unscrew wing nuts (16) and then remove
conduit terminal box cover (17).

(e) Using special wrench 28U2006 (See figure

40.), remove wing nuts (15) and washers (13) and (14)
that hold wire terminals to battery terminal posts (18)
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and (25). Remove negative or grounded wire - first,
then the positive wire.

(f) After disconnecting conduits (24) and (10)
from the conduit terminal box (11), pull wires out of
conduit terminal box and then remove battery from
rack.

(3) MAINTENANCE.

(a) CHARGING.—Batteries should be kept in
a full state of charge to insure them against freezing
at low temperatures and to assure the delivery of their
rated voltage and current. A fully charged battery
should show the following readings on a hydrometer
(specific gravity indicator), at the temperatures indi-
cated. (See figure 211.)

TEMPERATURE SPECIFIC GRAVITY
10°C ( 50°F)—1.285 to 1.310
27°C ( 80°F)—1.275 to 1.300
43°C (110°F)—1.265 to 1.290

To take a hydrometer reading: remove cover
of battery (27); unscrew vent plugs (4) (See figure
210.), and with the hydrometer held vertical, insert
the nozzle of the hydrometer syringe into the battery
through the vent plug hole; squeeze the bulb of the
hydrometer syringe and release slowly until enough
electrolyte is drawn up into the tube to float the hy-
drometer. The correct reading taken is at the level of
the liquid on the hydrometer. (See figure 211.) Care
should be taken to keep the hydrometer float and
syringe clean to insure correct readings. The hydrom-
eter must float freely to give correct reading. If the
float sticks to the side of the syringe, shake gently
to free the float. The electrolyte withdrawn for the
test must be returned to the cell from which it was
taken.

Note

In case the electrolyte has been permitted
to fall below the taps of the plates, the bat-
tery may have to be tipped to one side in order
to have enough electrolyte reach the nozzle of
the syringe to float the hydrometer.

Hydrometer readings should never be taken
immediately after adding water or electrolyte to the
battery. When the battery is on charge and gassing,
a hydrometer reading may be taken an hour after
water or electrolyte has been added. When the battery
is not being charged, allow 24 hours after adding water
or electrolyte before taking a hydrometer reading.

When the specific gravity of any cell of the
battery falls below the values given in the table for
full charge hydrometer readings, the battery should be
put on charge to restore it to a fully charged condition.
. To charge a battery, connect the leads of the
charging unit to the respective terminals of the bat-
tery (positive to positive and negative to negative).
The charging voltage should be sufficient to maintain
at least 2.33 volts per cell. If the battery is very low
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Figure 210—Battery Installation

on charge, a larger current (amperage) may be used
until the cells start to gas or the temperature of the
electrolyte rises to 43.5°C (110°F). When either of
these two occur, reduce the current to 3.5 amperes, and
continue charging until all cells gas or bubble freely.
When three successive half hour hydrometer readings
show no further increase in specific gravity, remove
from charging unit.

Specific gravity and temperature readings
should be taken every 30 minutes during charging of
a battery.

After charging as outlined above, if the cell
does not rise to 1.275 to 1.300 specific gravity, remove
some of the electrolyte and replace with 1.325 specific

gravity electrolyte. Charge for one hour and take read-
ing again; if the cell still has not reached 1.275 to
1.300 specific gravity, repeat process until correct spe-
cific gravity is obtained.

Should the cell read too high after charging
as outlined above, remove some of the electrolyte and
replace with distilled water. Charge battery for one
hour and if specific gravity is still too high, repeat this
process until correct specific gravity is obtained.

CAUTION
Never adjust the specific gravity of a cell
that does not gas or bubble on charge.

Do not remove vent plugs while charging,
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No. PART No. NAME No. PART No. NAME
1 AN350-1032 Thumb Screw 15 Wing Nut
2 28E2008-3 Clip 16 Wing Nut
3 Vent Hole 17 Conduit Terminal Box Cover
4 Vent Plug 18 Positive Terminal Post
5 Q6211-17 Wire Terminal 19 Q6211-17 Wire Terminal
6 Vent Tube 20 AN3054-16 Conduit Box Connector
7 AN3066-16 Coupling Locknut 21 AN3066-16 Coupling Locknut
8 AN3050-16 Ferrule 22 AN3050-16 Ferrule
9 AN3054-16 Conduit Coupling Nut 23 AN3054-16 Conduit Coupling Nut
10 Flexible Conduit 24 Flexible Conduit
11 Conduit Terminal Box 25 Negative Terminal Post
12 AN3064-16 Conduit Box Connector 26 28E10047 Tie Rod
13 Lock Washer 27 Cover
14 Washer 28 Cross Bar

except for addition of water, or the taking of hydrom-
eter or temperature readings.

If the battery is left in the airplane while being
recharged, disconnect the battery switch from the
busses in the main distribution panel.

CAUTION
Ventilate battery compartment while charg-
ing to remove gases generated by battery.
These gases form a combustible mixture and
therefore flame, spark, lighted cigars, or ciga-
rettes should not be brought close to the bat-
tery when charging or shortly afterward.

Water must be added from time to time to
replace that lost by charging and evaporation. Be sure
and use only distilled water, (not merely boiled water).
The level of the electrolyte should not be lower than
the tops of the separators and not higher than % inch
above the protector on top of the separators. If too
much water has been added, immediately withdraw
enough solution (by means of a syringe) until proper
level is reached.

CAUTION

If electrolyte is spilled on any of the sur-
rounding surfaces, flush all affected aréas with
water, drain, and sponge with a solution of
0.9 pounds of chromic acid, or 1.32 pounds of
potassium dichromate to each U. S. gallon of
water. Use hot water if available.

If previous method cannot be used, apply
baking soda (sodium bicarbonate) mixed with
water to the consistency of a thin paste to the
affected area until all bubbling action stops.
Then wash with water and dry thoroughly.
Do not allow any of the above neutralizing
solutions to enter the cells of the battery.

If finish has been removed, paint area af-
fected with clear acid resistant lacquer.

A battery fully charged will freeze at —63°C
(—85°F) (1.275 specific gravity or higher), and a
battery low on charge will freeze at —7°C (+19°F)
(1.100 specific gravity).

CAUTION

In cold climates, add water only before charg-
ing as the water will freeze unless mixed with
the electrolyte. Failure to do this may result
in failure or damage to the battery.

If the electrolyte of a cell is lower than the
other cells, inspect that cell for leakage.

A cell that shows a reading of more than
0.2 volts lower than the other cells of the battery
should be considered defective and the battery replaced.

If the airplane is to remain idle for more
than one week, remove the battery and send it to the
battery room for proper maintenance. If the battery
is damaged, do not attempt to repair it—replace with
a fresh one.

(b) The terminals of the batteries must be kept
clean and their connections tight. When dirty, scrape
the terminals until clean and wash them and the top
of the battery with bicarbonate of soda (one pound
of soda to one gallon of water) to neutralize any elec-
trolyte that may have been spilled. Keep vent plugs
tight when washing. Rinse with water, dry, and apply
a thin coating of “NO-OX-ID” grease or vaseline to
the terminals.

(c) It is recommended that a card be kept
recording the dates on which water was added, battery
recharged, etc. This records a history of the battery
and is helpful in analyzing any trouble encountered
with the battery.

(4) INSTALLATION.
(See figure 210.)
(a) Place battery on rack.
(b) Place cover (27) over battery.
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Figure 211—Hydrometer

(c) Engage notches in cross bar (28) with tie (e) Connect the positive wire from one battery
down rod (26); place clips (2) over tie rods and cross to the negative pole of the other battery.

bar notches; and screw wing nuts (15) on tie down
rod to secure cover (27). (f) Connect the remaining two wires, one to

(d) Connect conduits to each end of conduit the negative pole of the first battery, and the other to
terminal boxes (11) of both batteries. the positive pole of the second battery.
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Note

To attach wire terminal to battery terminal
post: slip wire terminal over battery terminal
post; install lock washer (13) and washer
(14); and then tighten with wing nut (15)
using special wrench 28U2006. (See figure
40.)

(g) Apply a light coating of vaseline to all
terminals to prevent corrosion.

(h) Place conduit terminal box cover (17) in
position and secure with wing nuts (16).

(5) OPERATIONAL CHECK.—Throw voltmeter
switch on main distribution panel to *MAIN BAT”
and check voltmeter for 24 volt reading. Turn volt-
meter switch to “OFF” and then momentarily operate
floats as a further check. Check the auxiliary battery
also by means of the voltmeter and the switch on the
main distribution panel.

If the above checking procedure is fulfilled, the
battery and connections are in serviceable condition.

d. ELECTRICAL POWER DISTRIBUTION.

(1) DESCRIPTION.
(See figures 212 and 213.)

(a) DIRECT CURRENT DISTRIBUTION.—
Direct current from each generator is carried in a con-
duit through the wing center section to a junction box
for both conduits at station 0.0 in the leading edge.
One conduit carries both lines from this box to a small
splice box on the forward face of bulkhead 4, above
and slightly inboard of the main distribution panel.
Separate flexible conduits connect each line from this
box to a voltage regulator and from each regulator to
the main distribution panel. f

Both positive and negative (ground) wires
from the generators run to the main distribution panel.
The negative wires are connected directly to a ground
bus in the back of the panel. Each positive wire runs
through a reverse current relay, fuse, and ammeter,
in the order named, to a bus selector switch on the face
of the panel. There it may be connected by a switch
to either of two buses (bus A or bus B) from which
current is distributed throughout the plane by branch
circuits.

Direct current from the auxiliary generator
is fed through flexible conduit to a D-C voltage reg-
ulator on the port side of the galley compartment above
the auxiliary power unit. From the voltage regulator,
rigid conduit carries the feeders to the back of the float
relay box. From this box they feed through the main
pull box to the main distribution panel.

Both the negative and positive wires from the
main batteries in the wing pass through conduit from
the wing to the power junction box on the forward face
of bulkhead 4 inboard of the main distribution panel.
From here, the wires run through conduit to the main
distribution panel. Here, the negative wire connects to
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a grounded terminal post, while the positive wire con-
nects to either bus “A” or bus “B” through the main
battery switch.

Both positive and negative wires from the aux-
iliary batteries run through conduit to the main dis-
tribution panel where the negative wire connects to a
grounded terminal post while the positive wire con-
nects to the auxiliary battery reverse current relay and
thence to either bus “A” or bus “B” through the aux-
iliary battery switch.

The system is also provided with a voltmeter
and voltmeter selector switch on the main distribution
panel.

All other power leads such as lights, outlets,
etc., receive their power from one of the buses in the
main distribution panel as will be shown on diagrams
to follow.

(b) ALTERNATING CURRENT DISTRIBU.
TION.—Alternating current is carried through the
wing in conduits from each engine firewall to the A.C.
junction box in the wing leading edge on center line
of airplane.

From here (on PBY-5A airplanes) a single
conduit carries the wires to the A. C. power distribu-
tion panel. The wires pass through this panel and then
through conduit to a junction box on the outboard end
of the radio locker. From the junction box, the wires
pass through flex conduit to the two A.C. voltage
regulators on a floor bracket beneath the radio locker.
From the voltage regulators, the wires return through
two other flex conduits to the junction box and thence
through flex conduit to the A.C. power distribution
panel on the forward face of bulkhead 4 outboard of
the main distribution panel.

On PBY-5 airplanes, a single conduit carries
the wires down from the wing to a junction box on the
aft face of bulkhead 4, starboard side. From here, the
wires pass through two A.C. voltage regulators located
outboard of the junction box, and then through conduit

to the A.C. power distribution panel on the forward
face of bulkhead 4.

On both PBY.-5 and PBY-5A airplanes, the
wires pass through fuses in the A.C. power distribu-
tion panel and then to receptacles on the forward face
of the panel.

Alternating current from the auxiliary power
unit generator is fed directly from the generator to a
fuse in the A.C. power distribution panel and then to
a receptacle on the face of the panel.

(2) MAINTENANCE.

(a) Maintenance of the electrical power system
consists of a thorough inspection of all the various parts
that comprise this system and repairing, adjusting, or
replacing the parts found to be defective as described
below.

(b) Disconnect the battery leads before making
an inspection as this will eliminate any possibility of an
accidental short circuit while servicing the equipment.
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Figure 212—Electrical Power Distribution Circuit (PBY-5A Only)
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Figure 214—Main Distribution Panel

(¢) Maintenance of the generators, batteries,
voltage regulators, and reverse current relays is cov-
ered in the discussion of these parts under paragraphs
b, ¢, e, and f respectively.

(d) Check all terminals and ground studs for
corrosion and tightness of the nuts. If the terminals
are corroded, clean with 000 sandpaper. After sand-
ing, tighten nuts and blow all dust, etc., out by means
of clean, dry, compressed air. If any parts are corroded,
burned, or pitted too badly to be repaired, replace with
new parts.

(e) Uncouple the connector plugs indicated on
the wiring diagram. (See figures 212 and 213.) Remove

454

any discoloration or corrosion from contact pins with
crocus cloth. Blow out dust and particles of foreign mat.
ter with dry compressed air. If insulation is damaged,
pins do not make good contact, or pins are pitted, re-
move the plug and replace with a new one. Recouple
the connector and tighten the coupling nut firmly.

(f) Check wiring at conduit entrances and at
solder pots on connector plugs for broken strands,
frayed, broken, or chafed insulation and repair or re-
place if necessary.

(3) OPERATIONAL CHECK.
(a) On main distribution panel, turn main bat.
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tery switch to either bus “A” or “B” and then turn the
electric starter switch to the same bus.

(b) Turn either the right or left engine starter
switch on the engineer’s panel to “START” and hold it
there for about five seconds. If the starter motor ac-
celerates normally, it indicates that the main storage
battery power circuit is functioning properly. An alter-
nate check may be used as outlined in paragraph ¢, (5).

(c) Operate both main engines at 1800 rpm.
Turn the right and left engine generator switches on
the main distribution panel to either bus *A” or bus
“B” position and the main battery switch to the “OFF”
position.

(d) Switch on several circuits to the same bus
to provide a load of between 150 amperes and 200
amperes.

(e) Check the right and left engine generator
ammeters and the voltmeter located on the main dis-
tribution panel.

The voltmeter must read between 28 and 285
volts. The ammeters will indicate the electrical output
of the generators, and should give approximately equal
readings.

e. GENERATOR VOLTAGE REGULATOR.

(1) DIRECT CURRENT REGULATORS.
(See figure 215.)

(a) DESCRIPTION.—There are three direct
current voltage regulators, one for each engine gen-
erator and one for the auxiliary power unit. The engine
generator regulators are mounted vertically on the
starboard side wall of the radio compartment, forward
of bulkhead 4. The forward regulator is for the port
generator. The auxiliary power unit regulator is the
lower one of two mounted horizontally on the star-
board side of the engineer’s compartment, forward of
the auxiliary power unit on the PBY-5. On the PBY-
5A, it is mounted above the auxiliary power unit on
the port side aft of bulkhead 4.

Each regulator, except the PBY-5A auxiliary
power unit regulator, (which is a Navy type NF-1D
regulator) is an Eclipse type 1002, Model 1, and oper-
ates on the carbon pile principle. It consists of a stack
of carbon discs, a multi-leaved spring and armature
assembly, and a solenoid coil with an adjustable core.
The carbon discs are compressed by an adjustable
screw against the center of the spring. Pressure of the
spring is regulated by the attraction of the solenoid
coil for the iron armature attached to the spring.

(b) PRINCIPLE OF OPERATION.—The car-
bon pile resistor is connected in series with the shunt
field of the generator. The solenoid coil is connected
through a resistor across the output of the generator.

Section IV
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Whenever the generator current rises above 28.5 volts,
the current in the solenoid increases. This increased
current exerts a stronger pull on the armature, and
decreases the tension on the attached spring, with a
consequent decrease of pressure on the carbon discs.
The discs tend to separate, thereby increasing the re-
sistance in the generator shunt field winding, which
results in decreased generator voltage. When the gen-
erator voltage falls, a reverse action takes place. Re-
sistance of the field circuit is decreased and the gen-
erator voltage rises. Proper adjustment of the regulator
should hold the generator voltage very close to 28.5
volts at any generator speed above 2400 rpm. Below
that speed the generator will not put out 28.5 volts.

The regulator contains an equalizing coil to
assist in equalizing the load when the generators are
operated in parallel. The action of this coil i§ to in-
crease the voltage of the generator carrying the heaviest
load and decrease that of the one with the least load.

(c) REMOVAL AND DISASSEMBLY.

1. For removal of auxiliary power unit reg-
ulator, see Par. 17, c.

2, Disconnect Cannon plugs at each end of
the main engine generator regulators.

3. Remove four bolts and nuts holding each
regulator to the mounting bracket.

4. Do not attempt to disassemble regulators
in the field, except to remove the perforated cover from
the bottom of the box and the cylinder coil cover from
the top, and for inspection and repair of breaks, burned
or corroded terminals, or leads. Defective regulators
should be returned to an authorized repair base, or to
the manufacturer for inspection, repair and test.

(d) MAINTENANCE.

1. Remove the regulator from its mounting
in the airplane.

2. Remove the perforated cover (32) from the
bottom of the box (31) and the cylindrical cover (27)
from the top.

3. Give the box a thorough visual inspection
for broken mounting feet, cracked housings, broken
spring leaves, loose screws and nuts, broken mica in-
sulators, or burned resistors.

4. Tighten all loose screws or nuts.

5. Replace broken terminals and leads having
worn, frayed, broken, or burned insulation.

6. Resolder all loose or corroded connections.

7. Replace any tie wire which has become
loose or broken.

8. Replace the covers and remount the reg-
ulator. Reconnect the Cannon plugs and make sure they
are securely screwed in place, and that the mounting
bolts are tight.
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Figure 215—Generator Voltage Regulator (D.C.)
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No. NAME No.

1 Regulator Assembly—Carbon Pile 22

2 Washer 23

3 Shim—Armature Stop 24

4 Support—Spring 25

5 Arn‘mfure Assembly 26

6 Springs 27

/i Armature 28

8 Ferrule

9 Plug—Contact 29
10 Case Assembly—Magnet 30
11 Screw—Core Locking 31
12 Core 32
13 Plate—End 33
14 Washer—Paper Packing 34
15 Coil—Magnet 35
16 Case—Magnet 36
17 Stud 37
18 Pin—Cotter 38
19 Tube—Carbon Pile 39
20 Support—Pile 40
21 Pile—Carbon 41
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NAME

Screw—Pile Adjusting
Plug—Contact

Ferrule

Bracket—Pile Screw
Insulator—Mica
Cover—Regulator
Receptacle—Disconnect (Output)
Screw—Rheostat Adjusting
Nut—Rheostat Adjustment Locking
Box

Cover—Bottom
Strap—Regulator Mounting
Receptacle—Disconnect (Input)
Resistor

Rheostat

Board—Terminal
Resistor—Equalizer
Screw—Resistor Slider
Slider—Equalizer Resistor
Resistor

cases of failure or improper operation, investigate the
trouble immediately to prevent further damage to the

(e) TROUBLES AND REMEDIES.—In all

1,

3

4.
3.

7.

8

TROUBLE CAUSE
Failure of movement of the ad- Connections between generator
justing screw to affect voltage. and regulator are improperly

made.

Defective regulator.

unit. Do not attempt to operate a regulator that does
not function properly. A chart of commonly found
troubles and suggested remedies follows:

REMEDY

Check wiring for breaks, grounds,
shorts or high resistance connec-
tions. See schematic power wiring
diagram for connections.

Output voltage is zero.

Output voltage is about two
volts.

QOutput voltage is low.
Qutput voltage is high.

Qutput voltage fluctuates
rapidly.

Output voltage does not stay
within proper range when gen-
erator is under load.

Ammeter reads zero when load
is applied.

Same causes as for trouble 1. De-
fective generator.

Same causes as for trouble 1.

Same causes as for trouble 1.
Same causes as for trouble 1.

Defective regulator.

Defective regulator.

Same as first cause for trouble 1.
Regulator not grounded properly.
Generator fuse blown in main dis-
tribution panel.

Defective reverse current relay.

Ammeter stuck at zero.
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Return the regulator to a repair base.

Same remedies as for trouble 1.
Return generator to repair base.

Same remedies as for trouble 1.

Same remedies as for trouble 1.
Same remedies as for trouble 1.

Return regulator to a repair base.

Return regulator to a repair base.

Same as first remedy for trouble 1.

Check ground connection for tight-
ness and correct if necessary.

Replace the fuse.

See paragraph‘ f» (6) for tests of
the relay. .

Tap ammeter lightly. Pointer should
release and assume correct reading.
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Figure 216—Generator Voltage Regulator (A.C.)
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NAME

Regulator Assembly—Carbon Pile
Washer
Shim—Armature Stop
Support—Spring
Armature Assembly
Springs

Armature
Ferrule—Armature
Plug—Contact

10 Magnet Assembly

11 Screw—Core Locking
12 Core

13 Plate—End

14 Washer—Paper Packing
15 Coil—Magnet

16 Case—Magnet

17 Stud

18 Pin—Cotter

19 Tube—Carbon Pile

Z
(]

VMoNOGULbhEWNO -~
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No. NAME

20 Housing—Pile

2] Pile—Carbon

22 Screw—Pile Adjusting

23 Plug—Contact

24 Bracket—Pile Screw

25 Insulator—Mica

26 Cover Assembly—Regulator

27 Receptacle Assembly—Disconnect (Qutput)
28 Screw—Rheostat Adjusting

29 Nut—Rheostat Adjustment Locking

30 Box

31 Cover—Bottom

32 Strap—Regulator Mounting

33 Receptacle Assembly—Disconnect (Input)
34 Rheostat

35 Rectifier—Selenium

36 Resistor

37 Screw—Slider Clamping’

38 Slider—Resistor

TROUBLE CAUSE

Ammeter connections defective.
Defective ammeter.

Defective generator.

Defective regulator,

9. Adjustment of equalizer resistor
produces no division of load
when generators are in parallel.

Regulator not grounded properly.

Defective regulator.

10. Current does not divide evenly
between paralleled generators.

Regulators not grounded properly.

Defective regulator.

REMEDY

Check connections and repair if nec-
essary.

Replace ammeter and return to a
repair base.

Return generator to a repair base.

Return regulator to a repair base.

Same as first cause for trouble 1. Same as first remedy for trouble 1.

Check ground connection for tight-
ness and correct if necessary.

Return regulator to a repair base.

Same as first cause for trouble 1. Same as first remedy for trouble 1.

Check ground connection for tight-
ness. Correct if necessary.

Return regulator to a repair base.

(f) INSTALLATION.

1. Install auxiliary power unit generator reg-
ulator by reversing removal procedure outlined in
Par. 17, c.

2. Install main engine generator regulators
to mounting brackets on starboard wall forward of
bulkhead 4 by means of four bolts and nuts.

3. Connect Cannon plugs at each end of reg-
ulator.

(g) TESTS AFTER ASSEMBLY AND
INSTALLATION.
(See figure 215.)

1. Connect a precision D.C. voltmeter, known
to be in good operating condition, to the G+ terminal
of the generator reverse current relay in the main dis-
tribution panel and to ground, or between either bus
“A” or “B” and ground. If connected to a bus, throw
the generator selector switch to the same bus.

2. Throw all other switches on the panel to
“OFF” position.

3. Run the engine driving the generator up
1750 rpm. This is the minimum speed for development
of rated generator voltage.
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Note

As noted before, the speed of the auxiliary
power unit generator cannot be changed, so the
following described test for its regulator will
have to be made at the speed of the power
unit.

4. Read the volt:ge on the precision volt-
meter. It should be 28.5 volts. If not 28.5 volts, loosen
the locking nut (30) on the rheostat adjusting screw
(29) on the side of the control box.

5. Adjust the voltage to exactly 28.5 by turn-
ing the adjusting screw. The adjustment should not
exceed 0.7 volt.

6. Upon completing the adjustment tighten
the locknut (30).

Note

This adjustment is made to compensate for the
length of the airplane wiring. Once: made, it
should not be altered, unless some change
which would affect the regulated voltage is
made in the wiring.

7. The generaiors should now be tested for
parellel operation. First run both generators for about
15 minutes to warm up the generators and regulat:a.

8. If only the engine-driven generators are
being paralleled, the engines should be run at approxi-
mately 1750 rpm. If ali three generators are to be
paralleled, the engine speed should be increascd ¢

approximately 2600 rpm. [is eitfict case, when ¢he gen.

erators have been brought to speed, coiaect thewn amd
the main battery to the same bus in the sam: distri-
bution panel.

9. Switch on a D-C load ecuivalent to the
rating of one generator, app:oximately 60 ampeses.

10. Read the generator amrozzers on ke s3ain
distribution panel to determire if each ge.erator is
carrying its share of the load = 10%. If this is not
being done, adjust one regulator, if only the engine.
driven generators are being tested. Adjust the reg-
vlators on the units with tfie highest and lowes: am-
meter readings, if all three generators are being t=av:d.
Proceed with (hi2se adjustments as follows:

a. Dismouni the rc ulator box.

- . Loosen the screw (39), securin; the slider
(40) on the equalizer rovistor (38) vhizh is fastened
to the wall of the regulator box.

c. To reduce the lc:! cairied by a gen-
erator siove the slider about !{ inch toward itfie wall
upon which iz ecoualizer resistor is m- szed

d. To increase the load move the slider
about Ve inch from the wall upon vhich tie regulator
box is mnounted.

e. Test the adjustmicst and readjust if
necessary, until zach gererctor carrize its share of the
lead + 10%.

11. Switch on a load equal to the full ratei
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load per generator. The generators should divide the
load within = 5%. If they do not, readjust the equal-
izer resistors as described above, and again test with
full loac!.

12. When adjustment is completed, replace
the perforated cover on the bottom of the box and
remount the box on the airplane.

(2) ALTERNATING CURRENT
REGULATORS.

(See figure 216.)

(a) DESCRIPTION.—On the PBY-5 there are
three alternating current voltage regulators, (Eclipse
type 1001), one for each engine-driven generator and
one for ¢+ suxiliary power unit generator. The engine-
driven generator regulators are mounted vertically on
the aft face of bulkhead 4, starboard of the hatch and
the A.C. junction box. Inboard regulacor is for the
port yonerator. The generator for tle auxiliary power
unit is on the starboard side of the engineer’s com-
partment, forward of the auxiliary power unit. It is the
upper one of two, ricunied horizontally.

On the PBY-5A, there are two main engine
generator regulators (Eclipse type 1001) but no auxil-
iary power unit A.C. voltage regulator. Ths A.C. volt-
age regulz:or from the auxiliary power unit is indirect-
ly reguleied Ty the Eclipse type 673 D.C. voltage reg-
ulator. The two engine-driven generator regulators are
mounted on a floor bracket beneath the radio oper-
ator’s locker and are comnected to the A.C. power
panel through a junction box on the outboard side of
the locker.

(b) PRINCIi”LE OF OPERATION.—The al-
ternating current regulators operate on the same princi-
ple &3 the direct curreat regulators, discu:sed in para-
graph e, (1), with the following excepiiona:

1. The solenoid coil is connected across a
rectifier.

2. Voltage regulation is for 115 volts = three
volts,

3. Therz are no equalizer coils. The altern-
o7y are never connected in parallel.

(¢) REMOVAL AND DISASSEMBLY.

1. For retioval of auxiliary power unit reg-
ulator, see Par. 17, c.

2. Disconne:z Cannon plugs at each end of
tlie maixi engine generator regulators.

3. Remove four bolts and nuts holding each
regulator to the mounting bracket.

4. Do wou attempt to disassemble regulators
in the field, except to vevuve the perforated cover from
il.z bottom of the box and the cylinder coil cover from
the top, and for inspection and repair of breaks, burned
or corroded tecwainals, or leads. Defective regulators
should be returned to an authorized repair base, or to
the manufacturer for inspection, repair and test.

460 : (LESTRICTED

RareAviation.com

~



RESTRICTED
AN 01-5MA-2

(d) MAINTENANCE.—Refer to paragraph e,
(1), (d).

(e) TROUBLES AND REMEDIES.—In all
cases of improper operation, investigate the trouble

Section IV
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immediately to prevent further damage to the unit.
Do not attempt to operate a unit that does not function
properly. Following is a chart of more commonly found
troubles and suggested remedies:

TROUBLE

1. Failure of adjusting screw to af.
fect voltage.

2. Improper operation of A.C. load
mechanisms.

3. A.C. output voltage is zero.

4. A.C. output voltage low.

5. A.C. output voltage too high.

6. A.C. voltage outside range of
112-118 volts under load.

7. A.C. voltage fluctuates rapidly.

8. Voltage shows a drift upward
after 200 hours of operation.

CAUSE

Connections between generator
and regulator are defective or im-
properly made.

Defective regulator.

A.C.voltage at improper value.

Load mechanisms defective.

Connections on the output side
of the regulator are open circuited.

Condenser open circuited.

Generator not in proper working
condition.

Defective regulator.

Condenser or connections shorted.

Generator not in proper operating
condition.

Defective regulator.
Terminals of disconnect recepta-

cle #n output side not properly
connected.

Iefective regulator.

Carbon pile regulator out of ad-
justment.

Causfon pile regulator out of ad-
justment.

Carbon discs worn.

REMEDY

Check wiring for breaks, shorts,
grounds or high resistances, and
correct if necessary.

Return regulator to a repair base.

Refer to troubles 3, 4, 5, 6, or 7 of
this chart.

Check the connected loads for de-
fects and repair if necessary.

Same as first remedy for trouble 1.

Replace the condenser.

Refer to generator trouble chart
paragraph 5, (6).)

Return regulator to a repair base.
Same as first two remedies for
trouble 3.

Refer to generator trouble chart
(paragraph b, (6).)

" Return the regulator to a repair base.

Check corscctions and correct if
necess2ry.

Return regulator to a rejair base.

Return regulstor to a repair base.
Return regulator to a repair base.

Return regulator to a repair base.

(f) INSTALLATION.—Reverse removal pro-
cedure outlined in paragraph e, (2), ().

(g) TESTS AFTER INSTALLATION.
(See figure 216.)

1. Connect a precision voltmeter, known to be
in good condition, across the A.C. output of the reg-
ulators on the load side of the condensers. On the
PBY-.5A airplanes, the voltmeter may be connected in
the A.C. juncica box outboard of the radio locker.
On PBY-5 airplanes, the voltmeter may be connected
in the A. C. junction box aft of bulkhead 4 on the port
side.

2. Operate the generator at 1750 rpm engine
speed, or in the case of the auxiliary power unit at
normal operating speed.

3. Be sure no loads are connected to the cir-
cuit.

4. Read the A.C. voltage. If it does not fall
within the range of 112-118 volts, proceed as follows:
a. Loosen the locking nuts (29) on the ad-

justing screw (28) on the side of the box (30).

b. Adjust thc voltage by turning the ad-
justing screw. Clockwise rotation increases and couniex-
clockwise decreases voltage. If the required =djustment
is more than three volts in either direction, remove and
send reguiato: to & repair base.

c. After adjusting voltage, tighten the lock-
ing nut (29). :

j. PEVERSE CURRENT RELAY.
(See figure 217.)

(1} DESCRIPTION.—Four reverse current re-
lay: are located in the airpleme i» the bottoii ¢! the
main Jigicibution panel. They are arrangzd fiom port
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to starboard to control the following units respectively:
port engine generator, auxiliary generator, starboard
engine generator, and auxiliary batteries.

The relays are Struthers-Dunn type CXD 1535,
with a rating of 24 volts D.C. and 100 amperes.

The purpose of the relay is to prevent reverse

No. PART No. NAME

1 Terminal

2 4309 Adjusting Bushing
3 4319 Spring

4 4318 Spring

5 4471 Stop

6 2305 Core Assembly
7 2319 Base

8 4374 Yoke

9 3856 Contact Screw
10 Adjusting Screw
11 Terminal

12 Terminal

13 4396-24 Coil Assembly

All items listed are Struthers-Dunn part numbers.

The above assembly is a Struthers-Dunn type CXD 1535
(NAF 1116-4) Cutout.

Figure 217—Reverse Current Relay
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flow of current (from the main battery to a generator)
when the generator is at rest or operating at low speed.
Whenever generator voltage falls below 26.7 volts, cur-
rent will flow toward the generator, causing the relay
contacts to open and break the circuit. A subsequent
rise in voltage to 26.7 or above will close the contacts
and restore the circuit.

The auxiliary battery relay operates on the same
principle, but for a somewhat different purpose. The
battery has only half the capacity of the main batteries
and is installed for use only on the radio and radar
circuits. It must be connected to the generators for
charging, but must not be allowed to discharge into
the airplane’s power system. Therefore the relay is
connected in series between the battery and buses.
When tripped, the relay contacts will not close again
until reset by pushing the reset button on the lower left
corner of the face of the main distribution panel. To
prevent possible drain on the battery, it is recommended
that this relay be tripped when the plane is grounded,
by throwing on the auxiliary battery bus selector switch
and turning on a few lights.

(2) REMOVAL AND DISASSEMBLY.

(a) Turn battery and generator switches on
main distribution panel to "OFF” position.

(b) Release the three snapslides and then hinge
back panel of main distribution panel.

(c) Disconnect all wires from G—, G+ and
B+ terminals of relay.

(d) Detach the four mounting screws and re-
move relay from mounted position.

(3) MAINTENANCE.
(See figure 217.)

(a) Remove the wire terminals from the relay
and then inspect them as well as the relay terminals.
If they are discolored or corroded, clean them with No.
000 sandpaper.

(b) Inspect the relay contacts; if they are rough,
blackened, or pitted, re-surface them with crocus cloth
or a small ignition file. After re-surfacing, adjust the
gap. (See following paragraph f, (4).)

(c) If spring (3) or (4) is broken, replace with
new one.

(d) If coil assembly (13) becomes inoperative
due to overvoltage or any other cause, replace the relay.

(4) ADJUSTMENT.—The contact gap on the
relay should be adjusted to give an approximate open-
ing of .025 inches by screwing the adjusting screw (10)
in or out. This gap opening allows the contacts to open
when five amperes or less reverse current is flowing
through the relay.
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After adjustment of the contacts, test the volt-
age setting of the relay. To do this connect a variable
resistance, such as a variable rheostat in series with the
"G+ terminal. Connect a test lamp between “G+”
and "B+,” and a 30 volt or larger voltmeter between
*G+” and “G—.” Starting at a low value, gradually
increase the voltage by decreasing the resistance until
closing of the contacts is evidenced by lighting of the
test lamp. The reading of the voltmeter should be 26.7
2= 0,10,

(5) INSTALLATION.—To install reverse cur-
rent relay, reverse removal procedure outlined in para-

graph f, (2) above.
(6) OPERATIONAL CHECK.

(a) With the engine running, turn the battery
switches and the generator switches to the same bus
(IQA“ or Q!B”).

(b) Gradually increase the speed of the engine
to 1800 rpm and check the relay contacts to see that
they are closed.

(c¢) Gradually decrease the speed of the engine
to 500 rpm or stop the engine and check the relay
contacts to see that they are open.

g. BOMB AND TORPEDO CIRCUITS.

(1) DESCRIPTION.
(See figures 218, 219, and 220.)

(a) The bomb and torpedo circuits are such
that bombs and torpedoes may be released electrically
and the bombs armed electrically.

(b) The manual emergency release of bombs
and torpedoes is discussed under Section V, Par. 4,
b, (3), (c).

(c) The bombardier, pilot, or copilot can re-
lease the bombs, while only the bombardier can arm the
bombs.

(d) The releasing of torpedoes is controlled
only by the pilot or copilot, who are provided with a
torpedo director.

(e) All electrical circuits necessary for electri-
cal release and arming are set up by the bombardier
only. The bombardier also controls the selection of
bombs to be released.

(f) The bombardier has the choice of two meth-
ods of electrical release, automatic and manual elec-
tric. In automatic release, the bombsight will initiate
the electrical impulse which starts the working of the
release system. In addition, the bombsight actuates the
pilot’s directional indicator (located on the pilot’s in-
strument panel) electrically to provide the pilot with
an indication such that he will know the course the
bombardier desires that he follow.

Section IV
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(g) The automatic or the manual electric re-
lease will release bombs selectively (one bomb or a
salvo of several bombs released by one electrical im-
pulse) or in train (a series of bombs released by one
electrical impulse which activates the intervalometer).

(h) The bombardier’s switch panel, which con-
sists of a front and side panel just forward of the
anchor box, contains switches which permit the bom-
bardier to set up the circuit so that one or more bombs
may be released by any of the electrical methods de-
scribed above.

(i) The MK 2.1 intervalometer, which is mount-
ted on the anchor box, provides for the release of bombs
in train. Its electrical mechanism is arranged so that the
points of impact of successively released bombs will be
separated by that number of feet set by the bombar-
dier on the intervalometer panel. Jumper wires with
pin plugs attached to each end are provided for the
preselection of bomb releases. The red pin jacks on the
intervalometer panel are the intervalometer impulse
pin jacks. Although they are not numbered, they re-
ceive electrical impulses from the intervalometer in the

ooo 00000

el O

Thus by connecting one of the jumper wires
from the red impulse pin jack number one to the pin
jack for any bomb desired to be released, this bomb
would be released first. By connecting another jumper
wire from red pin jack number two to another pin
jack for the bomb desired to be released, this bomb
would be released second, etc.

(i) In addition to a bombardier’s and a pilot’s
firing key, which is used for manual electric bomb
releasing, there are three indicator lights in the circuit.

1. One red indicator light and one white in-
dicator light, which are located on the bombardier’s
switch panel, indicate which of the electrical release
systems, manual or automatic respectively, is operating.

2. The third indicator light, which is on the
intervalometer, indicates when the intervalometer power
is “ON.”

(2) OPERATION.
(a) Either torpedo may be released individually
or both together. Before either torpedo may be re-

leased, the switches and circuit ‘breakers must be set
as described below.

1. Either generator or both generator switches
and the “BOMB RELEASE” master switch on the main
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distribution panel must be thrown to the same bus
(QQA” or Q(B”)‘

2. The selector switch on the pilot’s switch
panel must be in “TORPEDO” position.

3. To release the torpedo, the torpedo switch
must be in “ON” position. In case both torpedoes are to
be released at one time, both the “RIGHT TOR-
PEDO” and the “LEFT TORPEDO?” switches must be
in “"ON” position. (‘See figure 221.)

4. Install pilot’s firing key by inserting it in
the receptacle provided on the bottom face of the
pilot’s switch panel on the starboard side.

5. By pressing the pilot’s firing key, the tor-
pedos selected are released, and the torpedo training
camera is actuated—continuing to operate after the
firing key is closed.

(b) Before the bombs are released, the electrical
circuits must be set up by the bombardier.

1. To arm the nose or tail fuse or both the
nose and tail fuses of the bombs carried on either or
both the MK 51 internal bomb racks, it is necessary for

RESTRICTED
AN 01-5MA-2

the switches on the bombardier’s switch panel to be
thrown to the “ON” position. If it is desired to return
the bombs to safe condition, these switches must be
thrown to “OFF” position. (See figure 222.)

2. To arm the fuses on the bombs carried on
the MK 42 bomb racks, the *"MANUAL?” switch must
be thrown to *ON” position, and the switches marked
MK XLII must be thrown to “ARM?” position. These
switches are on the bombardier’s switch panel. These
bombs may be returned to safe condition by throwing
these switches to"SAFE” position.

3. To release all or any number of bombs at
one time, it is necessary to have the switches in positions
as listed below:

a. “BOMB SIGHT” and “BOMB RE-
LEASE” switches on the main distribution panel must
be thrown to same bus as generators.

b. “BOMB SIGHT” switch on bombar-
dier’s switch panel must be in “ON” position.

c. Switches for the bombs to be released
are located on the bombardier’s switch panel and must
be in “RELEASE” position.

d. The “STAND-BY” switch on the inter-
valometer must be in “OFF” position. (See figure 223.)

e. The *MAIN” switch on the intervalo-
meter must be in “OFF” position.

f. The pilot’s selector switch must be in
“BOMB?” position if the pilot or copilot wishes to re-
lease the bombs.

g. The *“MANUAL?” switch on the bombar-
dier’s switch panel must be in “ON” position.

h. If the bombsight is to be used to send
the electrical impulse through the circuit, the “"AUTO-
MATIC” switch will also have to be in “QN” position.

i. The bombs are then released by closing
the bombardier’s or pilot’s firing key which sends an
electrical impulse through the circuit.

Note
The bombardrer’s firing key is made ready for
firing by inserting it in the firing key recep-
tacle located on the bombardier’s front switch
panel.

4. To release a “train” of bombs automati-

cally, the switches must be in the following positions:

a. The "BOMB SIGHT” and “BOMB RE.

LEASE?” circuit breakers on the main distribution panel
must be in “ON” position.

b. “BOMB SIGHT?” switch on the bombar-
dier’s switch panel must be in “ON” position.

c. "STAND-BY” switch on intervalometer
panel must be in “ON” position.

d. The “MAIN” switch on the intervalo-
meter panel must be in “ON” position.

e. The jumper wires from the intervalo-
meter impulse pin jacks to the pin jacks for the bombs
must be connected.

f. If the bombs are to be released by an
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electrical impulse from the bombardier’s firing key, the
“MANUAL” switch must be in *"ON” position.

g- If the bombs are to be released by the
pilot’s firing key, the selector switch on the pilot’s switch
panel must be set to “BOMB” and the *“MANUAL”
s.witch on the bombardier’s switch panel to *ON” posi-
tion.

h. If the bombs are to be released by an
electrical impulse from the bombsight, the *AUTO.
MATIC” switch must be in “ON” position. For posi-
tion of “MANUAL” switch, see paragraph 7, (2),
(), 2.

i. With the switches set as described, an
electrical impulse from either firing key or bombsight
will set off the “train” of bombs, as selected by the
jumper wires on the intervalometer panel.

5. To release bombs in a preselected order
the switches must be set in the same manner as out-
lined in paragraph g, (2), (), 4 above with the fol-
lowing exceptions:

a. The *"AUTOMATIC?” switch is to be in
“OFF” position.

b. The “STAND-BY” switch on the inter-

valometer panel is to be in “OFF” position.

c. By momentarily closing either the bom-
bardier’s firing key or the pilot’s firing key, the first
bomb preselected on the intervalometer panel is re-
leased. To release the second preselected bomb, the
firing key is momentarily closed again, etc. If the
firing key is held closed, the intervalometer will con-
tinue to operate in exactly the same manner as de-
scribed in paragraph g, (2), (b), 4 above, and the re-
sult will be a “train” of bombs.

6. When the MK 51 internal bomb racks are
to be connected to the intervalometer impulse pin jacks
by jumper wires, the four switches on the upper left-
hand corner labeled “MK 51 INTERNAL” must be
in “OFF” position.

(3) MAINTENANCE.

(a) Check the disconnect plugs and receptacles
shown on schematic diagrams. (See figures 218, 219,
and 220.)

1. Remove any discoloration or corrosion with
crocus cloth.

2. If the insulation is damaged or the pins do
not make good contact, replace the plug or receptacle.

(6) Remove bombardier’s switch panel from the
box and inspect the wiring, terminals, switches, and in-
dicator lights shown on schematic diagrams.

I. Repair or replace any wire having worn or
broken insulation.

2. Clean any terminals that are discolored or
corroded with No. 000 sandpaper.

3. Make sure switches work properly and if
their terminal posts are discolored or corroded, clean
with No. 000 sandpaper.

4. Inspect all solder connections. If loose or if

Section IV
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strands of wire are broken at joints, repair by resolder.
ing or replace wire and resolder.

5. Remove indicator light lamps and inspect
base for discoloration or corrosion; if present, remove
with crocus cloth and then reassemble.

6. Be sure all nuts are tightened securely.

(c) Remove the covers from the following junc-
tion boxes and switch panels:

1. Bulkhead 2 junction box.

2. Pilot’s switch panel.

3. Float relay junction box.

4. Main distribution panel.

5. Center wing junction box.

6. Bomb bay junction box.

Inspect the wiring shown on schematic wir-
ing diagrams (See figures 218, 219, and 220.) for worn
or broken insulation. Check for broken strands of wire
and loose connections. If the wire terminals or terminals
on switches or circuit breakers are discolored or cor-
roded, clean with No. 000 sandpaper. Be sure to tighten
all nuts securely.

(4) OPERATIONAL CHECK.
(a) TORPEDO RELEASE CIRCUIT.

1. Throw the "MAIN BATTERY?” switch and
“BOMB RELEASE” master switch on main distribu.
tion panel to the same bus (“A” or “B”).

2. Throw the selector switch on the pilot’s
switch panel to “TORPEDO” position.

3. Throw the right-hand torpedo switch and
the left-hand torpedo switch to “ON.”

4. If the torpedo racks are attached or the
external MK 51 racks are attached to the wing, station
an assistant to observe the release mechanism.

5. Connect the pilot’s firing key to the firing
key receptacle on the pilot’s switch panel. The release
mechanism on the bomb racks should then be actuated
when the firing key is pressed.

6. If the torpedo racks or external MK 51
racks are not installed, the circuit may be checked by
connecting a test lamp from pin “B” of the external
MK 51 bomb rack receptacle to the ship structure
(ground) for each rack. When the firing key is pressed
the lamps will light if the circuit is operating correctly.

7. Connect a test lamp from pin No. 1 to pin
No. 3 of the receptacle for the torpedo training cam-
era. By pressing the firing key, this lamp should light.

(b) SALVO RELEASE.

1. Throw “MAIN BATTERY” switch and
“BOMB RELEASE” master switch on main distribu.
tion panel to the same bus (“A” or “B”).

2. Throw “SELECTOR” switch on pilot’s
switch panel to “BOMB” position.

3. Throw “"MANUAL” switch on bombar.
dier’s switch panel to “ON” position.
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4. Throw the rack selector switches on the
bombardier’s switch panel to “RELEASE” position.

5. Be sure the “STAND-BY” switch on the
intervalometer panel and the *MAIN” switch on the
intervalometer are in “OFF” position.

6. If the external MK 51 and MK 42 bomb
racks are installed, station an assistant to observe the
release mechanism of the bomb racks.

7. If the external MK 51 and MK 42 racks
are not installed, an assistant can observe the action
of the internal MK 51 bomb racks and test lamps may
be connected to the pins of the other receptacles for

the external MK 51 and MK 42 racks.

8. Connect the bombardier’s firing key to the
firing key receptacle on the bombardier’s switch panel
and connect the pilot’s firing key to the pilot’s firing
key receptacle.

9. By pressing either the pilot’s or bombar-
dier’s firing key, all the lamps should light at one time
and the release mechanism of the bomb racks should be
actuated if the circuit is functioning properly.

10. If test lamps are used, lamps should be
connected as follows:

a. Between pin *B” of the external MK 51
rack receptacle and ground.

b. Between pins “A” and ground, “B” and
ground, and “C” and ground of each of the receptacles

for the MK 42 bomb racks.

(c) AUTOMATIC RELEASE.—With the same
setting of switches as outlined in preceding paragraph
g, (4), (b), except as noted, and same condition of
either bomb racks installed or test lamps connected,
this circuit may be checked as follows:

1. Throw the *YAUTOMATIC” switch on the
bombardier’s switch panel to “ON” position.

2. Throw the “BOMBSIGHT” switch on the
bombardier’s switch panel to “ON” position.

3. Throw the “STAND-BY” switch on the
intervalometer panel to “ON” position and turn the
“MAIN” switch on the intervalometer to “ON” posi-
tion.

4. Throw the four switches on the top left-
hand corner of the intervalometer panel for the MK
51 internal racks to “ON” position.

5. Send an electrical impulse through the
circuit by actuating the bombsight. Repeat by using
the bombardier’s firing key and the pilot’s firing key.

6. The release mechanism on the MK 51
internal racks should be actuated in the following
order: first, the left-hand outboard; second, the left-
hand inboard; third, the right-hand inboard; and
fourth, the right-hand outboard.

7. The intervalometer can be heard running
through its cycle (15 impulsés). Turn the MK 51 in-
ternal rack switches on intervalometer panel to “OFF”
position.

Section IV
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8. Connect jumper wires from the red inter-
valometer impulse pin jacks to the green pin jacks for
the MK 42 racks.

9. Use red impulse jacks number four through
number 15. Connect any three of the four yellow MK
51 external pin jacks to red impulse pin jacks num-
bered one, two, and three.

10. Send an electrical impulse through the cir-
cuit by actuating the bombsight. Repeat by pressing
the bombardier’s and pilot’s firing key.

11. With an impulse from the bombsight or
firing key, the intervalometer will automatically com-
plete its cycle (15 impulses) and the release mechanism
will be actuated in the same sequence as the sequence
that was set up by the jumper wires on the intervalom-
eter panel.

12. Repeat these two checks with different set-
tings of the ground speed dial as a further check on
the intervalometer.

(d) ARMING CHECK.

1. Throw the “MAIN BATTERY” switch and
the *“BOMB RELEASE” switch on the main distribu-
tion panel to the same bus (“A” or “B”).

2. Throw the MK 51 “NOSE FUSE” and
“TAIL FUSE” switches on the bombardier’s switch
panel to “ON” position.

3. Throw the *“MANUAL” switch to “ON”
position.

4. Throw the four MK 42 arming switches
to "ARM” position.

5. If the circuits are correct, throwing the
“BOMB RELEASE” switch on the main distribution
panel alternately on the bus and “OFF” will cause the
arming mechanism on the bomb racks to be actuated.

6. If the MK 51 external bomb racks or the
MK 42 bomb racks are not installed, test lamps may
be connected for this check as follows:

a. For the MK 51 racks, connect the test
lamp from pin “A” of the MK 51 external receptacle
to ground, and pin *D” to ground for each rack.

b. For the MK 42 racks, connect the test
lamp from pin No. 4 of each MK 42 receptacle to
ground.

7. The lamps should light each time the
“BOMB RELEASE” master switch on the main distri-

bution panel is thrown on the bus.

h. ENGINE OIL DILUTION SOLENOID
VALVE CIRCUIT.

(1) DESCRIPTION. (See figure 224.)—One en-
gine oil dilution solenoid is located on the forward side
of each engine firewall. This solenoid opens a valve
in a fuel line coming from the carburetor and allows the
fuel to enter the oil system. (See Par. 16, g.)

The solenoid is actuated by “LH OIL DI-
LUTE” and “RH OIL DILUTE” switches located on
the engineer’s panel. These two switches are the type
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that must be held in “"ON” position. Releasing the
switch handle opens the circuit.

The energy for the two oil dilute switches is pro-
vided by throwing the following switches as follows:

(a) Throw "MAIN BATTERY” switch on the
main distribution panel to bus “A” or “B.”

(b) Throw "OIL GAGE” switch on main dis-
tribution panel to same bus as the “MAIN BATTERY”
switch.

(2) REMOVAL.
(See Par. 16, g, (2).)

(3) MAINTENANCE.—Inspect wires, terminals,
switches and circuit breakers in junction boxes shown
on wiring diagram (See figure 224.) by following pro-
cedure outlined in paragraph g, (3).

(a) Remove safety wire from top of solenoid;
unscrew wing nut; remove washer; and pull cap and
conduit away from solenoid far enough to check the
condition of the terminals. If the terminals are dis-
colored or corroded, clean them with No. 000 sand-
paper. Reassemble in reverse order of disassembly,
being sure to install a new safety wire.

(b) If the solenoid does not function properly
electrically, replace the solenoid.

i. ENGINE STARTER CIRCUIT.

(1) DESCRIPTION. (See figure 225.)—Each en-
gine is started by an inertia type starter which, after
acceleration, is meshed with the engine by a meshing
solenoid.

The starting system controls comprise two sin-
gle pole, three position start and mesh switches (labeled
*LEFT ENGINE START” and “RIGHT ENGINE
START”) on the engineer’s switch panel, two solenoid
switches in the main distribution panel, and two start-
ing and two meshing solenoids. One starting and one
meshing solenoid are a part of each starter mechanism.

(2) OPERATION.—Supply power to the system
by starting the auxiliary power unit (See Par. 17, b,
(1), (b), and 17, b, (2), (b).) and turn ignition switch
“ON.” (See paragraph j.) !

(a) Throw both the “AUXILIARY GENER-
ATOR?” switch and the “ELEC. STARTER?” switch on
the main distribution panel to either bus “A” or
bus “B.”

CAUTION
Do not attempt to start engines on batteries
alone.
(b) Throw either the “LEFT ENGINE

START” or the "RIGHT ENGINE START” switch
on the engineer’s switch panel to “START.”

Note
This causes the solenoid switch in the main
distribution panel to connect the auxiliary gen-
erator directly to the main battery circuit at
the same time that the starter switch on the
engineer’s switch panel connects the main bat-
tery circuit to the starter motor.

Secticn IV
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(c) Current is sent to the solenoid in the starter
which drops the brushes onto the commutator of the
motor, thus starting the starter motor and flywheel
rotating.

(d) When the starter flywheel has reached its
normal operating speed of approximately 22,000 rpm
(approximately 12 seconds needed to reach this speed),
the starter switch on the engineer’s switch panel is
thrown from “START” to *“MESH.” With the switch
in this position, the electric circuits of the starter sole-
noid and motor are disconnected and the meshing sole-
noid is energized, causing the starter flywheel to mesh
with and thus start the engine.

Note
The meshing switch also energizes the booster
coil (See paragraph j.) thereby boosting the
ignition voltage for starting.

CAUTION

Starter disengagement is aut>matic on firing
of the engine. If the engine .ails to start and
the starter and engine jaws do not disengage,
turn the ignition “OFF” and turn propeller
by hand about 1/3 or 1/2 of a revolution in
its proper direction of rotation, or turn the
propeller in opposite direction of rotation for
14 turn. Either operation will release the
starter jaw.

Do not operate the starter either manually or
electrically while the starter and engine jaws
are engaged.

Energize starter not longer than 12 seconds.
If a third attempt to start the engine is un-
successful, allow a five minute period before
attempting to start engines again.

(3) MAINTENANCE. — Inspect wiring and
terminals in junction boxes shown on wiring diagram
(See figure 225.) by following procedure outlined in
paragraph g, (3). Be sure all solenoid contacts are
kept clean.

j- IGNITION CIRCUIT.

(1) DESCRIPTION. (See figure 226.)—This cir-
cuit provides control of the voltage to the engines by
grounding the magnetos on each engine when they are
not in use and automatically connecting the booster coils
into the circuit when starting.

The dual ignition switch, located on the pilot’s
control yoke, includes the master magneto switch and
individual magneto switch for each engine. The master
magneto switch grounds all of the magnetos when it is
pulled out to “OFF” position, regardless of the posi-
tions of the individual switches.

A disconnect plug is provided at each firewall
for the quick-disconnect of the conduit.
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WARNING

Do not rotate propellers or engine when this
plug is disconnected as the magnetos are not
grounded and engine may start.

One magneto is located on the aft port side, and
another on the aft starboard side of each engine.

Each magneto connects to a booster coil which
is mounted on the under side of the engine starter
junction box. The booster coil provides high voltage
during starting, when the rpm of the engine is too low
for the magnetos to function properly. When the starter
switch on the engineer’s switch panel is thrown to

“MESH?” position, current is automatically fed to the

booster coil.
(2) MAINTENANCE.

(a) Remove shield from back of ignition switch
and inspect wiring and terminals.

1. If terminals are discolored or corroded,
clean them with No. 000 sandpaper.

2. If insulation on wires is worn, frayed, or
cracked, or the wire strands are broken, repair or re-
place wire.

(b) Uncouple each ignition disconnect plug on
the engine firewalls and inspect the plugs, solder con-
nections, and wires.

1. If the pins on the plugs are discolored or
corroded, clean them with crocus cloth. If insulation
is cracked or damaged, replace the plug.

2, If the solder connections at the disconnect
plug are loose, resolder them.

3. If wires are damaged or insulation is worn
or cracked, repair or replace wires.

(c) Remove cover from magneto junction box
and inspect wires for worn or cracked insulation or
broken wire strands. If any defects are noted, repair
or replace the wire. If the terminals are discolored or
corroded, clean with No. 000 sandpaper.

k. MAGNESYN COMPASS CIRCUIT.

(1) DESCRIPTION. (See figure 227.)—The two
remote indicating compasses (F. S. S. C. NO. 88-1-800)
on the pilot’s instrument panel are actuated by a Mag-
nesyn transmitting unit (F. S. S. C. No. 88-1-1950)
located in the port wing outer panel.

Note
The transmitter was formerly located under
the port bunk forward of bulkhead 6 but was
moved to the wing location by service action.
A third remote indicating compass which was
located on the aft face of bulkhead 6 was de-
leted by service action.

24 volt direct current for the operation of the
Magnesyn compass system is provided by a 26 volt,
400 cycle inverter (Pioneer type 12117) which is mount-
ed on the port wall of the airplane, above the navi-

Section IV
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gator’s table, just aft of the navigator’s instrument
panel.

The input to the inverter connects to a switch
on the main distribution panel which can be thrown to
either bus “A” or *B” to obtain 24 volt D.C.

The output of the inverter is connected to the
“A” terminals of the transmitter and the indicators.
The “B” terminals of the instruments are connected
to each other and to a common ground, while the
*“C” and “D” terminals are connected by the “C” and
"D” phase wires, respectively.
(2) MAINTENANCE.
(a) Check wires and terminals shown on wir-
ing diagram. (See figure 227.)
1. If wire insulation is worn or broken, replace
or repair wire.
2. If wire terminals are discolored or cor-
roded, clean with No. 000 sandpaper.
(b) Inspect disconnect plugs at transmitter and
indicators.
1. If insulation is cracked or damaged or pins
do not make good contact, replace plug.
2. If pins are discolored or corroded, clean

" with crocus cloth.

(c) At every overhaul period, remove and
check the inverter as follows:

CAUTION

Always break the D.C. supply lead before
breaking the ground connection. Failure to do
this will result in reduced output voltage.

1. Clean all wiring connections with carbon
tetrachloride. Resolder any damaged connections.

2. Unscrew brush caps and remove brush as-
semblies. If the assemblies are not marked “positive”
and “negative,” mark them so, in order that they may
be replaced in the proper brush guides.

3. Clean brushes with gasoline or Varnalene
and dry thoroughly. Do not use carbon tetrachloride.

4. Check length of brushes. If they approach
the length of 5/32 inch, replace with new.

5. Insure proper seating of new brushes by
inserting a strip of No. 000 sandpaper between brush
and commutator, sanded side toward the brush, and
pulling in the direction of commutator rotation until
the brush is fully seated. Blow out any grit or carbon
particles. Do not use emery cloth.

6. Clean dirty commutators with a gasoline or
varnalene moistened cloth. If rough, polish with No.
000 sandpaper.

(3) TROUBLES AND REMEDIES.—The ac-
companying chart lists trouble symptoms character-
istic of various wiring faults. All indicator behavior is
considered as referred to a transmitter pointed on a
North heading. The letters in the chart refer to plug
terminal pin markings at any instrument.

RESTRICTED 477

RareAviation.com



Section 1V
Paragraph 22,k

TROUBLE
(a) No torque.

(b) Reverse rotation.

(c) Erratic operation in the 90° arc
between 300° and 30°.

(d) Erratic operation in the 120°
arc between 300° and 60°.

(e) Pointer pulls in at 0° or 180°.

(f) Pointer pulls in at 30° or 210°.

(g) Pointer pulls in at 60° or 240°.
(h) Pointer pulls in at 90° or 270°.

(i) Pointer pulls in at 120° or 300°.
(j) Pointer pulls in at 150° or 330°.

RESTRICTED
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CAUSE

“A” shorted to “B.”

Blown fuse in main distribution
panel.

Loose or broken wiring connec-
tions between main distribution
panel and inverter.

Defective inverter.

“A” and “B” reversed with “C”
and “D” reversed.

“D” open.

“C”-*"D” phase open in either
transmitter or indicator coils.
“A” and “C” reversed with “B”
and “D” reversed.

“A” and “D” reversed with “B”
and "C” reversed.

“A” wire open (power supply
reaching one unit).

“D” shorted to “A” or “B.”

“A” ~“D” phase open in either
transmitter or indicator coils.
“A” and “D” reversed.

“A” and “C” reversed.

“C” shorted to “D.”

“C” and “D” reversed.

“A” and “B” reversed.

“B” and *D” reversed.

“B” wire open (power supply
reaching one unit).

*C” shorted to “A” or “B.”
“B” —*"C” phase open in either
transmitter or indicator coils.

“B” and “C” reversed.

REMEDY

Check and repair.
Replace fuse.

Check and repair.

Replace inverter.

Change connections.
Check and repair.
Replace faulty instrument.

Check and correct.

Check and correct.

Check and repair.

Check and repair.
Replace faulty instrument.

Check and correct.
Check and correct.

Check and repair.
Check and correct.
Check and correct.

Check and correct.
Check and correct.

Check and repair.
Replace faulty instrument.

Check and correct.

(4) ADJUSTMENTS.—Two men are required
for the compensation procedure. One adjusts the com-
pensator on the Magnesyn transmitter, the other ob-
serves and records th: deviation errors of the indi-
cator. The site chosen should be a section of the field
completely free of artificial deviation sources such as
power lines, steel piping, reinforced concrete struc-
tures, other aircraft, etc.

Before “swinging” the Magnesyn, check the
power supply to determine that the proper amperage
is being delivered to the system. Each unit, counting
the transmitter as one, requires 40 to 100 milliamperes
of current as measured by an “R.F.” milliameter. If the
current drawn is not within this range, the voltage and
frequency are incorrect and the power supply equip-
ment must be adjusted so that 26 volts, 400 cycles are
delivered to the instruments.

While “swinging” the compass, switch on its

power only when taking a reading. Always switch off
the power before changing the heading of the plane.
This avoids transmitter friction. Tap the indicator
lightly while taking a reading.

Before “swinging,” place the airplane in an
attitude that simulates as closely as possible the atti-
tude and conditions of the plane in straight and level
flight. It should parallel the plane of level flight, or
deviate at an angle not exceeding 5°. This is essential
to prevent heeling of the compass card during com-
pensation. To “swing the compass” proceed as follows:

(a) Head the plane due Magnetic North. A
pelorus or other suitable instrument is employed to
establish Magnetic North. Switch on the Magnesyn
compass power. Observe the indicator reading. If it
is not on North, turn the “NS” compensating screw
(located on the top of the transmitter unit) with the
non-magnetic screw driver, supplied with the instru-
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ment. Turn until the indicator reads North, then switch
off the Magnesyn power.

(b) Head the aircraft due East of Magnetic
North. Turn on the Magnesyn switch. If the Magnesyn
compass indicator does not show East, turn the "EW”
compensating screw of the transmitter unit until the
indicator reads East. Once more, switch off the Mag-
nesyn power supply.

(c) Head the plane due South of Magnetic
North. Turn on the Magnesyn power supply. If the
indicator does not read South, turn the “INS” screw
until the error is reduced by one half. For example,
if the Magnesyn compass indicates 176° with the air-
craft on a southerly heading, turn the “NS” screw
until the reading is 178°. Again, turn off the Magnesyn
power switch.

(d) Head the aircraft West of Magnetic North.
Turn on the Magnesyn power supply. Repeat the opera-
tion described immediately preceding, this time turn-
ing the “EW” screw until the error is reduced by half.
Switch off the Magnesyn power supply.

(e) Head the aircraft Magnetic North once
more. Record the error of the northerly heading. Next,
record the Magnesyn compass indications for each suc-
cessive 15° heading around the compass rose. The
resulting data are noted on the compass deviation chart
and a copy is mounted in the airplane adjacent to each
Magnesyn indicator.

(f) If there is an azimuth error, i.e., if the com-
pass deviation error is all minus or all plus, loosen the
compass transmitter mounting screws and rotate the
unit the necessary number of degrees to distribute the
deviation equally on the plus and minus sides.

I. LANDING GEAR POSITION INDICATOR
SYSTEM (PBY.5A Only).

(1) DESCRIPTION. (See figure 228.)—The
landing gear position indicating system is provided for
the purpose of giving the pilot or copilot a visual
indication of the positions of the main landing gear,
the nose wheel, and the nose wheel doors. The indi-
cating portion of the system is protected by a five am-
pere fuse located on the main distribution panel, and
consists of three indicating lights labeled “WHEEL
DOOR LOCKED,” “WHEELS UP” and “WHEELS
DOWN?” and also a double throw toggle switch having
two positions labeled “INDICATION LIGHTS” and
*WARNING LIGHTS.” The toggle switch and indi-
cating lights are located on the starboard side of the
pilot’s instrument panel. The indicator lights and a
number of micro-switches, located near the landing
gear, are connected to the outer position of the double
throw toggle switch as follows:

The “WHEEL DOOR LOCKED” (nose) indi-
cating light is connected in series with a micro-switch
located on the keel forward of bulkhead 1. When the
nose wheel and the nose wheel door is retracted, the
micro-switch is closed and the “WHEEL DOOR
LOCKED?” indicating light is then illuminated.

Section 1V
Paragraph 22,k-22,

The *WHEELS UP” (main landing gear) in-
dicating light is connected in series with two main land-
ing gear “UP” position micro-switches located on the
forward upper side of the up-lock structure of each
main landing gear. When the main landing gear is
locked in the “UP” position, the micro-switches are
closed and the *WHEELS UP” indicating light is then

illuminated.

The “WHEELS DOWN?"” (complete landing
gear) indicating light is connected in series with the
two main landing gear “DOWN?” position micro-
switches and the nose wheel “DOWN” and “DOWN
AND LOCKED” position micro-switches. The main
landing gear “DOWN” micro-switch is located a few
inches above the hinges on the forward side of the
main struts. The nose wheel “DOWN” micro-switch
is located on the aft side of bulkhead 1 in front of and
below the copilot’s right rudder pedal. The “DOWN
AND LOCKED” micro-switch is located on the star-
board side and forward of bulkhead 1 on the under.
side of the keel stiffener. When all the landing gear
is in the "“DOWN AND LOCKED” position, the
micro-switches are closed and the "WHEELS DOWN?”
indicating light is illuminated.

When on the “INDICATION LIGHTS” posi-
tion, the toggle switch is connected to the hot side of
the float control circuit. When the toggle switch is set
in this position, any light whose micro-switches are
closed will be illuminated.

When on the “WARNING LIGHTS” position,
the toggle switch is connected to the “THROTTLE
WARNING” switch located under the deck, forward
of bulkhead 4 and on center line of airplane. When
either throttle is retarded below safe flying speed, the
“THROTTLE WARNING?” switch is closed and the
landing gear position circuit is energized causing an
indicator light to be illuminated to indicate the posi-
tion of the landing gear.

(2) MAINTENANCE.

(a) Check the terminals of the toggle switch
on the pilot’s instrument panel and the fuse in the main
distribution panel; if the terminals are discolored or
corroded, clean them with No. 000 sandpaper.

(b) Check the operation of the toggle switch
and fuse; if they do not operate correctly, replace
them.

(c) Inspect the throttle warning switch; if con-
tacts on terminals are discolored or corroded, clean
with No. 000 sandpaper.

(d) If any micro-switches do not operate prop-
erly, remove cover from micro-switch housing and re-
place micro-switch.

CAUTION
Micro-switch housings for the main landing
gear “UP” and “DOWN” micro-switches are
oil filled and must be held with the cover
in an upward position to prevent spilling oil
when cover is removed.
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(e) If more oil is needed for housing, fill with
“Transyl” oil.

(f) Inspect the lamp in the indicator lights.

1. If the glass is fumed or darkened by use,
replace the lamp.

2. If the base is discolored or corroded, clean
with crocus cloth.

(g) Inspect disconnect plug on landing gear
warning light box, which is located” on forward side
of pilot’s instrument panel.

1. If insulation is cracked or damaged, re-
place plug.

2. If pins are discolored or corroded, clean
with crocus cloth.

3. If pins do not make good contact, replace

Section IV
Paragraph 22,/

4. Remove knurled nut from rear of plug and
inspect solder connections, making sure all connections
are tight and wires are not broken.

(h) Inspect wires and wire terminals in junc-
tion boxes shown on wiring diagram. (See figure 228.)

1. If insulation is worn or broken, repair or
replace wire.

2. If wire terminals are corroded or discol-
ored, clean with No. 000 sandpaper.

(i) Be sure that all terminals, plugs, and con-
duit fittings are tight.

(3) TROUBLES AND REMEDIES.—Investigate
and correct failure of any unit of the system. Follow-
ing is a list of more common troubles and suggested

plug.

remedies:

TROUBLE

(a) Failure of all lights with con-
trol switch in either position.

(b) Failure of all lights with con-
trol switch in “WARNING
LIGHTS?” position.

(c) Failure of all lights with con-
trol switch in “INDICATION
LIGHTS?” position.

(d) Failure of main landing gear
“WHEELS UP” light.

(e) Failure of landing gear
“WHEELS DOWN?”
indicator light.

CAUSE

Blown fuse.

Defective or loose wiring connec-
tions between main distribution
panel and float relay box.

Defective throttle warning switch.

Dirty contacts on throttle warning
switch.

Contacts on throttle cables out of
adjustment.

Defective control switch.
Defective or loose wiring connec-
tions between throttle switch and
control switch.

Defective control switch.

Defective wiring connections be-
tween float relay box and control
switch.

Burned out bulb.

Defective lamp socket.

Defective “UP” micro-switch on
main landing gear.

Defective or loose wiring connec-
tions in landing gear “UP” cir-
cuit.

Same as first and second causes
for trouble (d).

Defective main gear “"DOWN,”
nose gear “DOWN,” or nose
gear "DOWN AND LOCKED”

micro-switch.

RESTRICTED
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REMEDY

Replace fuse.

Check and repair.

Repair or replace switch.

Clean contacts.
Adjust contacts.

Replace control switch.
Check and correct.

Replace switch.

Check and repair.

Replace bulb.

Repair or replace socket.
Replace switch.

Check and correct. (See figure 228.)
Same remedies as for first and sec-
ond causes for trouble (d).

Replace defective switch or switches.
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TROUBLE

(f) Failure of nose “WHEEL
DOOR LOCKED?” indi-
cator light.

(g) Intermittent or flickering op-
eration of all lights.

(h) Intermittent or flickering op-
eration of any one light.

RESTRICTED
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CAUSE

Defective or loose wiring connec-
tions in landing gear “DOWN”
circuit.

Same as first and second causes

for trouble (d).

Defective nose wheel door
“LOCKED” micro-switch.

Intermittent ground between main
distribution panel and control
switch.

Loose or defective wiring connec-
tions in above line.

Defective control switch.

Bulb loose in socket.

Defective wiring or loose connec-
tions in circuit of lamp affected.
Intermittent ground in circuit of
lamp affected.

Defective micro-switch in circuit
of lamp affected.

Section IV
Paragraph 22,1-22,m

REMEDY
Check and correct. (See figure 228.)

Same remedies as for first and sec-
ond causes for trouble (d).

Replace switch.

Check and correct.

Check and correct.

Replace switch.
Check and correct.

Check and correct.
Check and correct.

Replace switch.

(4) OPERATIONAL CHECK.
(a) This may be accomplished during flight, on
the water, or when the airplane is in any position such
that the landing gear is free to operate.

(b) The starboard engine must be running to
build up enough pressure in the hydraulic system to
operate the landing gear.

(c) Throw the selector switch on the pilot’s in-
strument panel to “INDICATION LIGHTS” and
then operate landing gear. (See Par. 4.) If the system
is functioning correctly, the indicator light marked
“WHEEL DOOR LOCKED?” will light when the nose
wheel is in “UP” position. The indicator light marked
“WHEELS UP” will light when the main landing
gear is up. The indicator light marked “WHEELS
DOWN?” will light when the nose wheel and main
landing gear are in “DOWN?” position.

(d) Throw the selector switch to “WARNING
LIGHTS” and with the throttle in a position that
would produce a speed so low as to be unsafe for fly-
ing, operate the landing gear.

The indicator lights should operate as out-
lined in paragraph [, (4), (c) above.

m. FLOAT OPERATING AND INDICATING
CIRCUIT.

(1) DESCRIPTION. (See figure 229.)—This cir-
cuit provides electrical control for raising and lowering
the floats as well as a warning light system for giving
the pilot and engineer an indication of the position of
the floats.

An electric motor containing a thermal cut-out

switch provides the necessary power for raising and
lowering the floats. The motor is mounted on the for-
ward face of bulkhead 4 between the main distribution
panel and the float relay junction box. Current for the
motor is taken from a connection to the main batteries
in the D.C: power junction box located between the
main distribution panel and the float relay junction box.

Power for the circuit is obtained through a con-
nection to the main battery circuit in the main distri-
bution panel and is protected by a five ampere fuse in
the panel and the thermal cut-out switch which, in case
the motor becomes overheated, breaks the control cir-
cuit and thus shuts off the motor.

An “UP” and “DOWN?” relay and a “BRAK.-
ING” relay are provided in the circuit to control the
flow of current to the motor. These relays are located
in the float relay junction box which is mounted on the
forward face of bulkhead 4 on the port side.

Two limit micro-switches are located in the port
wing. The “UP” micro-switch is mounted in the for-
ward float strut slot slightly inboard of the wing end.
The “DOWN?” micro-switch is mounted on the under
side of the wing forward and adjacent to the trough
that contains the screw jack, approximately five feet
from the wing end. These switches are closed by the
float when in the extended and retracted positions.

A control switch to raise and lower the floats
completes the units in the control circuit. It is located
on the upper part of the engineer’s panel.

The indicating circuit consists of two “FLOAT
WARNING?” lights and the throttle warning switch.

One of the two “FLOAT WARNING” lights

is located on the upper central portion of the pilot’s
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instrument panel, while the other indicating light is
located orf the engineer’s instrument panel.

The throttle warning switch completes the indi-
cating circuit. It is located just forward of bulkhead 4
on center line under the deck. Whenever the pilot re-
tards either throttle below safe flying speed, the throt-
tle warning switch is closed and if the floats are not
latched down, the “FLOAT WARNING” lights will

be illuminated.

To raise the floats from a “DOWN?” position,
proceed as follows:

Throw the control switch on the engineer’s panel
labeled “FLOATS?” to the *UP” position.

When this switch is thrown, the “UP” coil of
the “UP” and “DOWN? relay is energized. This closes
its contacts and the power flows to two windings of the
motor. The motor runs in the proper direction to raise
the floats by means of the operating mechanism. (See
Par. 6, d, (1).) As the port float latches in the upper
position, it makes mechanical contact with the “UP”
limit switch. This switch opens and breaks the “UP”
coil circuit in the “UP” and “DOWN? relay; the coil
is de-energized; and the contacts open thus stopping
the motor.

To lower the floats, proceed as follows:

Throw the engineer’s control switch to the
“DOWN?” position.

The “DOWN? coil of the “UP” and “DOWN?”
relay is thereby energized. The contacts are closed and
the power flows to the *“DOWN?” winding of the motor.
The motor runs in a reversed direction to what it ran
to raise the floats, and lowers the floats by means of
the operating mechanism. As the port float latches, it
makes mechanical contact with the “*DOWN” limit
switch. The “DOWN?” limit switch is a single pole,
double throw switch normally closed and in series with
the “DOWN?” coil of the “UP” and “DOWN?” relay
and the throttle warning light circuits. When mechan-
ically tripped, it opens these two circuits and closes
the “BRAKING?” relay coil circuit. The *“DOWN?” coil
of the “UP” and “DOWN? relay is de-energized and
the relay contacts open. The “BRAKING” relay
grourds the “UP” series windings of the motor thus
causing the motor to operate as a short circuited gen-
erator. Consequently, grounding the windings acts as
a brake to stop the motor and to combat the floats
while latching.

(2) MAINTENANCE.

(a) Inspect wires in junction boxes indicated
on wiring diagram. (‘See figure 229.)

1. If wire insulation is worn or broken, replace
or repair wire.

2. If wire strands are broken, replace wire.
(b) Inspect all wire terminals.

1. If discolored or corroded, clean with No.
000 sandpaper.
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2. Make sure all terminal connections are
tight.
(c) Inspect fuse and switches.

1. If terminals are discolored or corroded,
clean with No. 000 sandpaper.

2. If switches do not operate properly, re-
place with new ones.

(d) Inspect disconnect plug at motor.

1. Uncouple plug and inspect insulation. If
cracked or damaged, replace plug.

2. If pins are discolored or corroded, clean
with crocus cloth.

3. Make sure pins make good contact; if they
do not, replace the plug with a new one.

4. Inspect the solder connections on rear of
plug; if loose, resolder.

(e) If any micro-switches are defective, remove
cover of micro-switch housing and replace switch.

(f) Remove lamps from i1 dicator lights and in-
spect them.

1. If base is discolored or corroded, clean
with crocus cloth.

2. If glass is discolored or darkened by use,
replace lamp. '

(g) Inspect the contact points on “UP” and
“DOWN” relay and the “BRAKING” relay. Access
to the contact points on the “*UP” and “"DOWN?” relay
is gained by removing the four nuts and lock washers
from the black plastic caps on the lower side of the
relay and then removing the caps. The contact points
on the “BRAKING” relay are visible after the cover
of the float relay junction box has been removed.

1. If the points are discolored or corroded,
clean with crocus cloth.

2. If the points are pitted slightly, clean them
lightly with No. 000 sandpaper.

3. If the points are badly pitted or burned,
replace the relay.

4. If the armature sticks or the relay does not
function properly, replace the relay.

(h) For maintenance of float motor, see para-
graph », (3).

(3) OPERATIONAL CHECK.

(a) Throw the engineer’s “FLOAT” switch to
*DOWN?” position.

(b) Place either throttle in *CLOSED?” position.

(c) If the system is operating properly, the
floats will swing downward and the warning lights will
be lighted until the floats reach the “DOWN” latch
position.

When the floats hit the “DOWN?” limig switch
the lights will go “OUT” and the float motor will stop.

There should be no back-lash of the floats as they
reach their lower limit.
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(d) Throw the engineer’s “FLOAT” switch to
“UP” position.

(e) If the system is operating correctly, the
floats will swing upward and the warning lights will
again light. When the floats hit the “UP” limit switch,
the float motor will stop running.

(f) Advance the “Retarded” throttle. The
warning light should then go out.

n. EXTERIOR LIGHTS AND CIRCUITS.
(1) LANDING LIGHTS.
(a) CIRCUIT.

1. DESCRIPTION. (See figure 230.)—Cur-
rent for the port and starboard landing lights is pro-
vided by the main batteries in the wing. Before reaching
the landing lights, the current passes through 35 ampere
fuses and landing light relays located in each engine
terminal junction box. The ground return is carried
through to the main distribution panel where it is con-
nected to a ground stud.

The controlling part of the circuit operates
the landing light relays and is protected by a five am-
pere fuse located on the main distribution panel. The
current for the controlling part of the circuit, taken
from either bus “A” or “B” in the main distribution
panel, passes through the “LANDING LIGHTS”
master control switch and the fuse on the main distri-
bution panel and feeds the bus for the landing light
switches on the pilot’s switch panel. When these switches
are thrown to the “ON” position, current flows to the
coils of the landing light relays which are energized;
the relay contacts then closes, thus closing the main
part of this circuit and lighting the landing lights.

To operate landing lights, throw “MAIN
BATTERY” switch and “"LANDING LIGHTS” mas-
ter control switch on the main distribution panel to
the same bus (“A” or “B”) and then throw “LAND-
ING LIGHT?” switches on pilot’s switch panel to “ON”
position.

2. MAINTENANCE.

a. Check wires in junction boxes shown on
wiring diagram. (See figure 230.)

(1) If insulation is worn or broken, re-
place or repair wire.

(2) If wire strands are broken, replace
wire,

b. Check wire terminals and terminals of
switches and fuse.

(1) If terminals are discolored or cor-
roded, clean with No. 000 sandpaper.
(2) Make sure all connections are tight.

c. If switches do not operate properly, re-
place with new ones.

d. Inspect terminals of fuse and fuse holder
in engine terminal junction boxes; if discolored or cor-
roded, clean with No. 000 sandpaper.
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No. PART No. NAME
1 AN380-2-3 Cotter Pin
2 AN310-4 Nut
3 28E043 Cover Assembly
4 No. 10-24 Nut
5 K8279351-PT.1  Clamp
K8242399-PT.1 Adapter

6 4541 Lamp Assembly
7 No. 8-32 x 7/8 in. Screw

ltems number 5 and 6 are General Electric part numbers.

Figure 231—Landing Light

e. Inspect contact points of landing light

relays in engine terminal junction boxes.

(1) If discolored or corroded, clean with
crocus cloth.

(2) If slightly pitted or burned, clean
lightly with No. 000 sandpaper.

(3) If badly burned or pitted, replace re-
lay with new one.

Note

Bomb bay junction box may be reached for
inspection only through the manhole (22) in
the outer wing panel. (See figure 20.) The
engine terminal junction boxes and the center
wing junction boxes may be reached through
access doors on the top side of the leading
edge.

(b) LANDING LIGHTS.
1. DESCRIPTION.—Landing lights are the
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sealed beam type, rated at 450 watts and manufactured
by General Electric, and designed to operate on a 24
volt system. Two of these lights are mounted in wells
in the center section leading edge, one outboard of
each nacelle. A frame containing a Plexiglas window
fits over the well and seals the light assembly from
the weather.

2. REMOVAL.
(See figure 231.)

a. Remove the cotter pins (1) and nuts (2)

from the outside of the cover that holds the Plexiglas
to the leading edge and then remove the cover and
Plexiglas (3).
: b. Remove four nuts (4) (two on top and
two on bottom) on the front of the fixture and care-
fully pull out the lamp assembly holder (5) and lamp
assembly (6).

c. Disconnect the wires from the terminals
on the back of the lamp assembly.

d. Remove three screws (7) from the lamp
assembly holder and remove the lamp assembly.

e. The lamp assembly, consisting of a bulb
reflector and lens, must be replaced as a unit as the
bulb cannot be removed.

CAUTION

Do not attempt to remove the fixture bracket
from its supports unless necessary for emer-
gency repairs. It is set at installation at the
correct angle and any loosening of the hold-
ing nuts will disturb the setting.

3. MAINTENANCE.

a. Inspect wires and terminals on the rear
landing light; if they are corroded or discolored, clean
with No. 000 sandpaper.

b. If wire insulation is worn or broken or
wire stands are broken, repair or replace wire.

c. Make sure all connections are tight.

d. Clean Plexiglas cover.

e. If sealed beam unit does not operate
properly, replace unit as it is not meant to be dis-
assembled.

4. INSTALLATION.

a. Install landing lights by reversing re-
moval procedure outlined in paragraph n, (1), (b), 2
above.

b. If the fixture bracket has been removed,
it must be installed before the lamp assembly and also
adjusted in such a manner that the lamp assembly
faces 25° outboard and 24° downward, measured from
the face of the shield located behind the landing light
assembly and bracket.

5. OPERATIONAL CHECK.

a. Throw "MAIN BATTERY?” switch and
“LANDING LIGHTS” master control switch on main

distribution panel to same bus (“A” or “B”).

Section IV
Paragraph 22,n

b. Throw "LANDING LIGHTS” switch
on pilot’s switch panel to “ON” position.

c. If system is operating correctly, the land-
ing lights will light to full brilliancy when these switches
are thrown to “ON” position. ]

CAUTION

When testing landing lights on the ground,
do not have them on for a longer period than
necessary to assure satisfactory operation. Be-
cause of lack of adequate cooling, they will be-
come extremely hot in a few seconds, with
resultant danger of warping the Plexiglas
shield and shortening the life of the lamp.

(2) RECOGNITION LIGHTS.
(a) CIRCUIT.
1. DESCRIPTION. (See figure 232.)—This

circuit provides current for the operation of four recog-
nition lights. The circuit, which is protected by a 10
ampere circuit breaker located on the main distribu-
tion panel, is controlled by individual switches or a
keying switch located on the recognition light switch
box. The recognition light switch box is located on the
pilot’s signal panel on the control yoke.

The switch circuits are so arranged that one,
all, or any combination of lights may be switched on
and left on until turned off. This is done by throwing
the desired combination of switches to the “STEADY”
position. To switch lights off, throw switch to neutral
position. The switch circuits are also arranged so that
one, all, or any combination of lights may be switched
on temporarily by throwing the desired combination
of switches to the “KEY” position. At this position,
the lights are turned on or off by depressing or releas-
ing the keying switch. ‘

The current to operate the lights passes
from the main battery lead in the main distribution
panel through the circuit breaker, and feeds the bus in
the recognition light switch box. From the bus, the cur-
rent passes through the switches and either directly to
the lights or through the keying switch and then to the
lights, depending upon the position of the switches.

2. MAINTENANCE. "

a. Inspect wires and terminals in junction
boxes shown on wiring diagram. (See figure 232.)

(1) If wire insulation is worn or broken,
replace or repair wire.

(2) If wire strands are broken, replace
wire.

(3) If terminals are discolored or cor-
roded, clean with No. 000 sandpaper.

(4) Be sure all connections are tight.

b. Inspect circuit breaker and switches.

(1) If terminals are discolored or cor-
roded, clean with No. 000 sandpaper.

(2) If circuit breaker or switches do not
operate properly, replace with new ones.
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(b) RECOGNITION LIGHTS.
1. DESCRIPTION.—Three of the recogni-

tion lights, colored red, green, and amber respectively,
(GRIMES MFG. CO. No. B2389) are located on the
lower surface of the starboard wing near the wing tip.
The fourth light, colored white (GRIMES MFG. CO.
No. B2115), is located on the upper surface of the
starboard wing near the tip.

2. REMOVAL.

a. Remove six screws from the outer ring of
the light, and then detach light assembly and gasket
from wing.

b. Disconnect the electrical connection after
unscrewing the knurled nut.

c. Disassemble light assembly as follows:

(1) Remove six screws from inner ring
that holds the glass lens. )

(2) Remove ring, lens, and gasket.

(3) Push bulb in and turn counterclock-
wise to remove bulb.

(4) Remove three screws from bottom of
the reflector and remove the circular plate through
which the socket projects.

3. MAINTENANCE.

a. Inspect the bulb; if the base is discolored
or corroded, clean with No. 000 sandpaper; if the glass
is darkened, discolored or loose, replace the bulb.

b. Inspect the socket contacts; if the con-
tacts are discolored or corroded, clean with No. 000
sandpaper; if contacts have lost their spring such that
they cannot be adjusted, replace the light.

c. Clean the lens if dirty.

d. If gasket is not in good condition, re-
place with new one as a gasket that is not tight will allow
moisture to enter light causing damage.

4. ASSEMBLY AND INSTALLATION.—
Assemble and install lights by reversing removal pro-
cedure outlined in paragraph n, (2), (b), 2 above.

5. OPERATIONAL CHECK.

a. Throw the switches on the recognition
light switch box to “STEADY” position. If the circuit
is functioning properly, the recognition lights will be
illuminated. _

b. Throw the switches on the recognition
light switch box to “KEY” position, and then observe
the lights as the “KEYING” switch is pressed.

The lights should light each time the
“KEYING” switch is closed.

WARNING

The operation of the recognition lights should
be checked before any flight that will be con-
cluded after dark. These lights identify the
plane when flying over or landing on friendly
territory. Failure of these lights to operate
may result in destruction of airplane.

Section IV
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CAUTION
When the plane is not in flight, do not leave
the recognition lights burning continuously.
The busses may be damaged if subjected to
continuous heat of bulbs.

(3) RUNNING, FORMATION, ANCHOR,
AND SECTION LIGHTS.

(a) CIRCUIT.
1. DESCRIPTION. (See figure 233.)—Cur-

rent for the circuit passes from the main bus (*A” or
“B”) through the “EXTERIOR LIGHTS” master
control switch and then through a five ampere fuse in
the main distribution panel to the lights.

Except for the exterior anchor light switch,
which is located on the port side of the airplane just
forward of station 1.66 and below the pilot’s enclosure,
the control switches for the lights are located on the
pilot’s switch panel. (See figure 221.) Resistors are
located in the pilot’s switch panel to provide for dim-
ming the wing and tail running lights, section lights,
and formation lights. By throwing switches on the pilot’s
switch panel to *“FLASH” or “ON,” the formation and
section lights may be illuminated momentarily or con-
tinuously,

Turning the exterior anchor light switch to
“ON” position or the switch labeled “ANCHOR
LIGHT” on the pilot’s switch panel to “ON” position,
sends current to the two anchor lights.

By throwing the “FORMATION” and
“SECTION? light switches (on the pilot’s switch panel)
to “ON” position or holding them in *FLASH” posi-
tion and throwing “FORMATION” and “SECTION”
lights switches to “BRIGHT” positions, the current is
sent from the bus through the switches to the two for-
mation lights and the section light. When the switches
are thrown to “DIM” position, the current follows the
same route with the exception that it passes through
the resistors and then to the formation and section
lights.

By throwing the running lights switches,
labeled “WING-TAIL,” to “BRIGHT” positions, the
current is sent from the bus through the switches and
then to the running lights. When the switches are
thrown to “DIM” position, the current follows .he
same path with the exception that it passes through the
resistors before it reaches the lights.

2. MAINTENANCE.

a. Check wires in junction boxes shown on
wiring diagram. (See figure 233.)

(1) If insulation is worn or broken, re-
pair or replace wire.

(2) If wire strands are broken, replace
wire.

b. Check wire terminals in junction boxes
shown on wiring diagram.

(1) If terminals are discolored or cor-
roded, clean with No. 000 sandpaper.
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(2) Be sure all connections are tight.
c. Inspect fuse and switches.

(1) If terminals are discolored or cor-
roded, clean with No. 000 sandpaper.
(2) If switches do not function properly,
replace with new ones.
d. Inspect disconnect plug at tail post for-
ward of rudder.

Note

The aft fairing must be removed on the port
side under the horizontal stabilizer in order
to reach this plug. See Par. 2 for removal of
fairing.

(1) If plug insulation is cracked or dam.
aged or pins do not make good contact, replace plug.

(2) If contacts are discolored or cor-
roded, clean with crocus cloth.

3. OPERATIONAL CHECK.

a. Throw the “MAIN BATTERY” and the
“EXTERIOR LIGHTS” master control switch in the
main distribution panel to the same bus ("A” or “B”)
and then from outside the ship turn the exterior “AN-
CHOR LIGHT?” switch to “*ON?” position. If this part
of the circuit is functioning correctly, the two anchor
lights will be illuminated to full brilliancy.

b. Turn the exterior “"ANCHOR LIGHT”
switch to “OFF” position and then throw the “AN.-
CHOR LIGHT?” switch on the pilot’s switch panel to
“ON” position. If the anchor lights again light, this
circuit is functioning properly.

c. With the “MAIN BATTERY” switch
and the "EXTERIOR LIGHTS” master control switch
still thrown to the same bus, throw the running lights
switches labeled “WING-TAIL” to “BRIGHT” posi-
tion. If the system is operating correctly, the running
lights on the wing and tail will be illuminated to full
brilliancy.

d. Throw above switches to “DIM” posi-
tion. If the running lights are lighted but dimmer than
when turned to “BRIGHT,” this part of the system
is also functioning correctly.

e. Next, throw the “FORMATION” and
*SECTION?” lights switches to “ON” position. If the
two formation and one section lights are illuminated
to full brilliancy when the “FORMATION” and “SEC
TION” lights control switches are thrown to
“BRIGHT” position, this part of the system is func-
tioning properly.

f. Throw the “FORMATION” and “SEC-
TION” lights control switches from “BRIGHT” to
*DIM” position. The lights should light as before
except that they should be dimmer than they were when
in “BRIGHT” position.

g. Repeat procedure outlined in paragraph
n, (3), (a), 3, e and n, (3),(a), 3, f with the “FOR-
MATION” and “SECTION” lights control switch

Section IV
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held in “FLASH” position. If this circuit is operating
correctly, the lights should be illuminated according to
the settings of the “FORMATION” and “SECTION”
lights control switches each time the control switch is
pressed to “FLASH” position.

(b) RUNNING LIGHTS.

1. DESCRIPTION.—The airplane is
equipped with three running lights; one white light
(NAF 1023-13) located in the rudder; one red light
(NAF 1021-11) located on the leading edge at the tip
of the port wing; and one green light (NAF 1021-12)
located on the leading edge at the tip of the starboard
wing.

2. REMOVAL.

a. The running light in the rudder can only
be removed by tearing the tail covering fabric around
the light and drilling out the rivets that mount the
light.

b. Disconnect the electrical connection after
loosening coupling nut on back of light.

c. Remove globe and bulb by unscrewing
globe and pressing in and turning counterclockwise to
remove bulb.

d. Remove the wing running lights as fol-
lows:

(1) Remove outboard part of fairing
around the light by removing four screws on top of
2and four screws on bottom of light. Inboard part of
light fairing is riveted to leading edge and can only
be removed by drilling the rivets out.

(2) Remove screw from center of lens
retainer. This allows both lens and retainer to be
removed.

(3) Remove bulb by pressing in and turn-
ing counterclockwise.

(4) Remove the three screws holding
light to fairing and pull light out of fairing as far as
possible.

(5) Disconnect electrical connections
after unscrewing coupling nut on back of light.

3. MAINTENANCE.

a. Inspect bulbs; if base is discolored or
corroded, clean with No. 000 sandpaper; if glass is
darkened, discolored, or loose, replace bulb.

b. Inspect spring and socket contact. Make
sure the spring is resilient enough to make a good con-
tact. If the socket is corroded, clean with No. 000
sandpaper.

c. Clean lens, if dirty; if damaged, replace
with new ones.

d. If socket of light is discolored or cor-
roded, clean with No. 000 sandpaper.

4. INSTALLATION.—Install wing running
light and tail lights in reverse order of removal de-
scribed in paragraph n, (3), (b), 2. See General Man-
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ual for Structural Repair (AN 01-1A.1) for repair of
fabric.

(c) FORMATION LIGHTS.

I. DESCRIPTION. —The airplane is
equipped with two formation lights, one located on each
wing approximately five feet from each wing tip. The
formation lights are NAF 1023.15 type with NAF
1023-16 reflector and NAF 1023.26 Lunor white lens.

2. REMOVAL.

a. Remove access door directly below for-
mation light on underside of wing. This access door
may be reached when floats are in down position.

b. Remove three nuts, screws, and washers
that hold light in position.

c. Remove light through access door.

d. Disconnect electrical connections after
unscrewing coupling nut on back of light.

e. To remove bulb proceed as follows:
(1) Remove the lens by unscrewing it
from the light.
(2) Remove the gasket.
(3) Remove the bulb By pressing in and
turning in a counterclockwise direction.
3. MAINTENANCE.
Same as for running lights. (See paragraph
n, (3), (b), 3.)
4. INSTALLATION.
a. Install lights by reversing removal pro-
cedure outlined in paragraph n, (3), (c), 2 above.
b. Apply zinc chromate paste between light
flange and upper wing skin when installing light flange.
c. Install reflector so that opening faces aft.

(d) ANCHOR LIGHTS.

1. DESCRIPTION.—The airplane is
equipped with two anchor lights, one mounted on the
upper surface of the wing near each wing tip. These
lights are NAF 1023-15 type lights and contain NAF
1023-19 white glass lenses.

2. REMOVAL.—The anchor lights are lo-
cated in the forward float strut slots and are readily
accessible when the floats are in down position.

a. Remove the three screws, nuts, and wash-
ers to remove the light assembly.

b. Disconnect the electrical connections
after unscrewing the connector nut on the back of
the light.

c. To remove bulb, proceed as follows:

(1) Remove lens by unscrewing it from
light.

(2) Remove bulb by pressing in and
turning counterclockwise.

3. MAINTENANCE.—Same as for running
lights. (See paragraph n, (3), (b), 3.)
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4. INSTALLATION.

a. Install lights by reversing removal proce-
dure outlined in paragraph n, (3), (d), 2 above.

b. Apply zinc chromate between light flange
and upper wing skin when installing light flange.

(e) SECTION LIGHT.

1. DESCRIPTION. —The airplane is
equipped with one section light which is located on the
upper skin surface just aft of bulkhead 7. The section
light is a NAF 1023-15 type light containing a NAF
102326 Lunor white lens.

2. REMOVAL.—Two men will be required
to remove light; one located outside with a screw
driver; and one inside to remove the three nuts.

a. Remove the light and gasket by detach-
ing the three screws.

b. Disconnect the electrical connection by
unscrewing the connector nut on the bottom of the
light.

c. To remove bulb proceed as follows:

(1) Remove lens by unscrewing it from
the light.

(2) Remove bulb by pressing in and
turning in a counterclockwise direction.

3. MAINTENANCE.—Same as for running
light. (See paragraph n, (3), (5), 3.)

4. INSTALLATION.—Install lights by re-
versing removal procedure outlined in paragraph n,

(3), (e), 2 above.

o. INTERIOR LIGHTS AND UTILITY OUT-
LETS CIRCUITS.

(1) CIRCUITS.

(a) DESCRIPTION. (See figure 234.)—This
circuit provides for control and protection of the com-
partment lights, projector lights, table lights, fluores-
cent lights, panel lights, MK 8 compass light, and util-
ity outlet receptacles.

All the lights and receptacles draw their current
through fuses and master control switches in the main
distribution panel. Secondary control switches are pro-
vided in the compartments in which the various lights
are located.

Brightness of the projector lights is controlled
by rheostats which also serve as “ON-OFF” switches.

Brightness of the navigator’s and radio oper-
ator’s table lights is also controlled by rheostats. How-
ever these lights are operated by separate “ON.OFF”
switches.

The bombardier’s and pilot’s fluorescent lights
are furnished alternating current by a vibrator inverter
which converts 28 volt direct current to alternating cur-
rent. The inverter is located under the pilot’s seat.
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(6) MAINTENANCE.

1. Check wires and terminals in junction boxes
shown on wiring diagram. (See figure 234.)

a. If wire insulation is worn or broken, re-
pair or replace wire.

b. If wire strands are broken, replace wire.

c. If terminals are discolored or corroded,
clean with No. 000 sandpaper.

2. Inspect switches, fuses, rheostats and busses
shown on wiring diagram.

a. If buses or terminals of switches, fuses,
or rheostats are discolored or corroded, clean with No.
000 sandpaper.

b. If switches do not work properly, re-
place with new ones.

c. If exposed section of wire core on rheo-
stat has become discolored or corroded, clean with
crocus cloth.

d. If enamel is cracked or rheostat does
not work properly, replace rheostat with new one.

3. Inspect utility receptacles shown on wiring
diagram.
a. Make sure dust caps can be removed and
screwed back on easily.

b. If pins are discolored or corroded, clean
with crocus cloth.

c. If insulation is cracked or damaged, re-
place receptacle with new one.

d. Make sure pins make good contact with
portable equipment plugs; if they do not, replace recep-
tacle with new one.

e. Inspect solder connections on recepta-
cles; if loose, resolder them.
4. Inspect disconnect plug on pilot’s stand-by
compass.

a. If pins are discolored or corroded, clean
them with crocus cloth.

b. If pins do not make good contact or
insulation is cracked or damaged, replace plug with
new one.

c. Inspect solder connections on back of
plug; if loose, resolder them.

(c) OPERATIONAL CHECK.

1. FLUORESCENT AND PROJECTOR
LIGHTS.

a. Throw “MAIN BATTERY” switch,
“PROJ. LIGHTS” switch, and “COMP. LTS. FWD.”
switth on main distribution panel to same bus (“A”
or “B").

b. Throw the “RADIO LIGHTS” and
“PANEL LIGHT” switches on the main distribution
panel to “ON.” If the projector light for the main dis-
tribution panel alternately grows “BRIGHT” and
“DIM,” and then is extinguished when the “PANEL

Section IV
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LIGHT RHEOSTAT?” is rotated from “OFF” position
to “ON” position and back to “OFF” position, this part
of the circuit functions correctly.

c. If the radio operator’s projector light
alternately grows “BRIGHT” and “DIM” and then
is extinguished when the “PROJ. LIGHT RHEO-
STAT” located on the main distribution panel is ro-
tated from “OFF” position to “ON” position, and then
back to “OFF” position, this part of the circuit func-
tions correctly.

d. If the pilot’s and copilot’s projector
lights alternately grow “BRIGHT” and “DIM” and
then are extinguished when the “PROJECTOR LT.”
rheostat on the pilot’s switch panel is rotated from
“OFF” position to “BRIGHT” position, and then
back to “OFF” position, this part of the circuit func-
tions properly.

e. If the engineer’s projector light alter-
nately grows “BRIGHT” and “DIM,” and then is ex-
tinguished when the “PRO]J. LT.” rheostat on the
engineer’s switch panel is rotated from “OFF” posi-
tion to “BRIGHT” position and then back to “OFF”
position, this part of the circuit works correctly.

f. If the bombardier’s projector light alter-
nately grows “BRIGHT” and “DIM,” and then is ex-
tinguished when the “PROJECTOR LT.” rheostat lo-
cated on the bombardier’s switch panel is turned from
“"OFF” position to “BRIGHT” position and then back
to “OFF” position, this part of the circuit functions
properly.

g. Throw “FLUORESCENT LIGHTS”
switch on pilot’s switch panel to “ON” position. Test
each fluorescent light separately by rotating the knurled
knob on the light to vary the brilliancy. If the mark-
ings on the instruments and the panel glow when the
control switch is in “ON” position and cease to glow
shortly after the control switch is turned to “"OFF”
position, this part of the circuit functions correctly.

Note
This check on the fluorescent lights may be
best conducted either at night or with the
bombardier’s and pilot’s compartment dark-
ened .

2. UTILITY OUTLETS.

a. Throw the “MAIN BATTERY” switch
and the “RECPT. FWD.” and “RECPT. AFT.”
switches on the main distribution panel to the same
bm (l!A” or !!B,’).

b. The utility outlets may be checked by
means of a test lamp.

c. Throw the ten utility receptacle switches
to “ON” position and check each outlet with the test
lamp.
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Note

The ten utility receptacles and their switches
are located as follows: Two receptacles and
switches located one each on top of the left
and right-hand engine terminal junction boxes
in the wing; one receptacle and switch located
on the bombardier’s switch panel; one recep-
tacle and switch located on the pilot’s switch
panel; one receptacle and switch located on
bulkhead 3 switch box; one receptacle and
switch located on bulkhead 6 switch box on the
forward face of bulkhead 6; one receptacle and
switch located on the aft face of bulkhead 6;
one receptacle and switch located on the tail
anti-icing switch box; one receptacle and
switch located on the main distribution panel;
and one receptacle and switch located on bulk-
head 4 switch box which is on the aft face of
bulkhead 4 and to the starboard side of the
doorway.

d. If the test lamp is illuminated at each
receptacle, these circuits are operating properly.

3. NAVIGATOR’S CHART LIGHTS.

a. Throw “MAIN BATTERY” switch and
“NAV. TABLE LIGHT” switches on the main distri-
bution panel to the same bus (*A” or “B”).

b. Throw the switch on bulkhead 3 switch
box to “ON” position. If the chart lights alternately
grow “BRIGHT” and “DIM” and then are extin-
guished when the rheostat on the navigator’s switch
box is rotated from extreme counterclockwise position
and then back again, this circuit is operating properly.

4. PILOT’S SWITCH PANEL AND
STAND-BY COMPASS LIGHTS.

a. Throw *“MAIN BATTERY” switch and
“PROJ. LIGHTS” switch on the main distribution
panel to the same bus (“A” or “B”).

b. Throw “PANEL AND COMPASS LT.”
switch on pilot’s switch panel to “ON” position. If
light on panel and light on magnetic compass are illu-
minated, this circuit is operating properly.

5. COMPARTMENT LIGHTS.

a. Throw "MAIN BATTERY” switch and
“COMP. LTS. FWD.” and “COMP. LTS. AFT”
switches on main distribution panel to same bus (*A”
or"B”).

b.Throw the “DOME LIGHT” switch on
the bombardier’s switch panel to *ON” position.

c. Throw the “RADIO COMP. LIGHT”
switch on the inboard side of the main distribution
panel to “ON” position.

d. Throw the “COMPT. LIGHT” switch on
the engineer’s switch panel to “ON” position.

e. Throw the compartment “LIGHT”
switch on the bulkhead 4 switch box to “ON” posi-
tion.
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f. Throw the compartment “LIGHT”
switch on bulkhead 6 switch box to “ON” position.

g. Throw the “*COMPARTMENT LIGHT”
switch on the tail anti-icer switch box to “ON” po-
sition.

h. With these switches in the positions in-
dicated above, the bombardier’s compartment, radio
compartment, engineer’s compartment, galley compart-
ment, living compartment, waist gun compartment, and
tunnel gun compartment lights will be illuminated if
these circuits are operating properly.

6. RADIO TABLE LIGHTS.
a. Throw the “MAIN BATTERY” switch
and the “COMPT. LTS. FWD.” switch on the main
distribution panel to the same bus (“A” or “B”).

b. Throw the “RADIO LIGHTS” switch
on the main distribution panel to “ON” position.

c. If the radio table lights grow alternately
“BRIGHT” and “DIM,” and then are extinguished
when the “TABLE LIGHT?” rheostat on the main dis-
tribution panel is rotated from “OFF” position to
“ON” position and then back to “*OFF” position, this
circuit is functioning correctly.

(2) INTERIOR LIGHTS.

(a) DESCRIPTION.—The interior lights in
the airplane are designed and located to meet the spe-
cial requirements of the crew members at their respec-
tive stations. The type and function of the lights in-
stalled in each of the compartments is as follows:

1. BOMBARDIER'S COMPARTMENT.—
The following lights are installed in the bombardier’s
compartment: two fluorescent lights, one located on
each side of the airplane (one illuminates the bom-
bardier’s switch panel and the other illuminates the
bombardier’s instrument panel); one projector light
used to illuminate either the bombardier’s instrument
or switch panels; and one compartment light used for
general illumination.

2. PILOT'S COMPARTMENT.—The fol-
lowing lights are installed in the pilot’s compartment:
two fluorescent lights mounted on the control yoke for
illuminating the pilot’s instrument panel; two projector
lights for additional illumination of the pilot’s instru-
ment panel; and one panel light for illuminating the
pilot’s switch panel.

3. RADIO COMPARTMENT.—The follow-
ing lights are installed in the radio compartment: one
compartment light for general illumination; two pro-
jector lights, one for illuminating the radar equipment
and one for illuminating the main distribution panel;
three radio table lights for illuminating the radio opera-
tor’s table; and two chart lights for illuminating the
navigator’s table.

4. ENGINEER’S (MECHANIC’S) COM.
PARTMENT.—The following lights are installed in
the engineer’s compartment: one compartment light
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for general illumination; and one projector light for
illumination of the engineer’s instrument panel.

5. GALLEY COMPARTMENT.—One com-
partment light is provided for general illumination.

6. LIVING COMPARTMENT.—One com-
partment light is provided for general illumination.

7. WAIST GUN COMPARTMENT.—One
compartment light is provided for general illumination.

8. TUNNEL GUN COMPARTMENT.—
One compartment light is provided for general illu-
mination.

(b) REMOVAL.

1. COMPARTMENT LIGHTS.

a. Loosen the mounting screws in the base.

b. Turn the réflector in a counterclockwise
direction and pull away from base.

c. Remove bulb by pushing in and turning
in a counterclockwise direction.

d. Detach the mounting screws in the base
and then remove the light and reflector retaining ring.

e. The electrical connections may be dis-
connected by loosening the coupling nut on the back
of the light.

2. PROJECTOR LIGHTS.

a. Remove shield by rotating and pulling.

b. Remove bulb by pushing in and turning
counterclockwise.

c. The electrical connections may be discon-
nected by loosening the coupling nut on the back of
the light.

d. Detach the mounting screws, washers,
and nuts from mounting base and then remove light.

3. FLUORESCENT LIGHTS.

a. Remove lens housing by detaching
knurled knob and small screws on either side of housing
and pulling housing straight off.

b. Remove bulb by pressing in and turning
counterclockwise.

¢. Remove housing base by detaching the
four screws that secure it to the signal box on the con-
trol yoke.

4. PANEL LIGHT AND RADIO
OPERATOR’S TABLE LIGHTS.

a. Loosen mounting screws and turn reflec-
tor clockwise to remove.

b. Remove bulb by pressing in and turning
counterclockwise.

¢. Detach mounting screws and remove
light.

d. Electrical connections may be discon-
nected by removing connector nut on back of light.

5. CHART LIGHTS.

a. Remove bulbs by pressing in and turning
in a counterclockwise direction.

Section 1V
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b. Loosen screw at top of reflector and re-
move reflector.

c. Disconnect electrical connections by loos-
ening and removing coupling nut on back of light
fixture.

d. Remove light fixture by removing mount-
ing screws and nuts.

(c) MAINTENANCE.

1. COMPARTMENT LIGHTS.
a. If a bulb is darkened or discolored, re-
place it.
b. If the base of the bulb is discolored or
corroded, clean with No. 000 sandpaper.
c. If the socket of the light is discolored or
corroded, clean with No. 000 sandpaper.

d. If the plunger contactor is corroded or
discolored, clean with No. 000 sandpaper.

2, PROJECTOR LIGHTS.—Same mainte-
nance as for compartment lights.

3. FLUORESCENT LIGHTS.
a. If bulbs do not light properly, replace
bulbs.
b. If base of bulb is discolored or corroded,
clean with No. 000 sandpaper.
c. If socket or light is discolored or cor-
roded, clean with No. 000 sandpaper.

d. If contacts on lights are discolored or
corroded, clean with No. 000 sandpaper.

4. PANEL LIGHTS.—Same maintenance as
for compartment lights.

5. CHART LIGHTS.—Same as for compart-
ment lights.

(d) INSTALLATION.—Interior lights are in-
stalled by reversing order of removal procedure. (See
paragraph o, (2), (b).)

p. PITOT HEAD HEATING CIRCUIT.

(1) DESCRIPTION. (See figure 235.)—This cir-
cuit supplies current to energize the heating unit in
the pitot head to prevent icing. The circuit is pro-
tected by a 10 ampere fuse which also protects the
anti-icer motor.

The circuit is controlled by the “PITOT HTR.”
switch on the main distribution panel and the *PITOT
HEAT?” switch on the pilot’s switch panel. A small
disconnect plug near the pitot head in the pitot mast
is provided for a quick disconnect when removing the
pitot head.

(2) MAINTENANCE.
(a) Inspect wires in junction boxes shown on
wiring diagram. (See figure 235.)
1. If insulation is worn or broken, repair or
replace wire.
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Figure 235—Pitot Head Heating Circuit

2. If wire strands are broken, replace wire.
(b) Inspect wire terminals in junction boxes; if
terminals are discolored or corroded, clean with No.
000 sandpaper.
(c) Inspect switches and the fuse.
1. If terminals are discolored or corroded,
clean with No. 000 sandpaper.
2. If switches do not operate properly, replace
with new ones.

(3) OPERATIONAL CHECK.

(a) Throw “MAIN BATTERY” switch and
“PITOT HTR.” switch on the main distribution panel
to the same bus (“A” or “B”).

(b6) Throw “PITOT HEAT” switch on pilot’s
switch panel to “ON” position.

(¢) Place hand on pitot head; if rapid increase
in temperature is noted, the heater unit is functioning,.

CAUTION
The pitot head heater must not be turned
on for periods longer than necessary to check
its operation while airplane is not in flight, or
the unit will be damaged by overheating.

g- PROPELLER FEATHERING AND CONTROL
CIRCUITS.

(1) CIRCUIT.
(a) DESCRIPTION. (See figure 236.)—This

circuit supplies current to operate the port and star-
board propeller feathering pump motors, which are
located on the forward face and port side of each
firewall. Each motor is controlled by a control switch,
relay, and pressure switch system.

The control switch which is located on the
ceiling of the. pilot’s cockpit forward of the throttle
control, is a combination switch and relay. It contains
a solenoid coil which is energized by pushing the switch
button manually. Once energized, the coil holds the
switch contacts closed until its circuit is broken.

In series with the coil are the pressure switch
contacts, located adjacent to the propeller. They are
normally closed, but will open when the oil pressure
in the pressure switch which is located in a junction
box on the forward face of each firewall builds up to

sufficient pressure to open the switch. The motor relay
coil is in series with the control switch contacts while
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