A.P. 2038A] VOL. I

%K T
% *

BERMUDA DIVE BOMBER

MODEL 340-14  AEROPLANE

MANUFACTURED BY

BREWSTER AERONAUTICAL CORP-.

JOHNSVILLE, PA.
Ui



\
e,

A.P. 2038A VOL. I

iii ; FIG. 1-1 |




AP. 2038A VOL. I

FIG. 1-1 ~ i



Amendment Certificate

The amendments promulgated in the undermentioned amendment lists have
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Notes to Official Users

Air Ministry Orders and Vol. II leaflets as issued from time to time may affect
the subject matter of this publication. It should be understood that amendment
lists are not always issued to bring the publication into line with the orders or leaflets
and it is for holders of this book to arrange the necessary link-up.

Where an order or leaflet contradicts any portion of this publication, an amend-
ment list will generally be issued, but when this is not done, the order or leaflet
must be taken as the over-riding authority.

Where amendment action has taken place, the number of the amendment list
concerned will be found at the top of each page affected, and amendments of tech-
nical importance will be indicated by a vertical line on the left-hand side of the text
against the matter amended or added. Vertical lines relating to previous amend-
ments to a page are not repeated. If complete revision of any division of the book
(e.g., a Section) is made this will be indicated in the title page for that division and
the vertical lines will not be employed.
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SECTION I
Introduction

1 The Model 340-14 Dive Bomber Aeroplane (Bermuda) is a two-seater single-
engined low wing monoplane with a conventional type two wheel main undercarriage
and a single pneumatic tail wheel. The aeroplane is of all-metal construction with
an overall span of 47’ 0” and an overall length of 39’ 214", It has an overall height,
tail wheel down, of 13’ 1”. Accommodations provide for a pilot and a gunner. A
set of primary flight controls (dual) is provided in the gunner’s cockpit.

2 The wing is a full cantilever box spar structure of stressed skin construction.
The wing is made up of the port and starboard outer wing panels and a wing centre
section. The aircraft is equipped with landing and diving flaps which are broken
at the joints between the outer panel and the wing centre section. Each outer panel
incorporates an aileron and a detachable wing tip. The wing flaps are hydraulically
operated. A flap position transmitter provides a continuous electrical recording
of the position of the landing flaps to the pilot. The ailerons are of metal frame
construction, covered by fabric, and are dynamically balanced by means of lead
weights in the leading edge. The port aileron has a trim tab which is controllable
by the pilot in flight. This tab is also equipped with a servo mechanism by means
of which the tab automatically rotates in the opposite direction to the aileron
movement. This mechanism may not be altered during flight but must be pre-
set on the ground. The starboard aileron is equipped with a servo movement tab
which is not controllable by the pilot in flight.

3 The empennage is stressed skin full cantilever structure with the movable
surfaces being fabric covered metal structures. The two fixed horizontal stabilizers
are each attached to the fuselage by four bolts. Each elevator is attached to its
stabilizer by three hinges. The elevators are rigidly interconnected by a torque
tube system. This torque tube incorporates the control bell crank which actuates
the elevators. The fixed fin is attached to the fuselage by four bolts. The rudder
is attached to the fin by three hinges and is actuated by a vertical torque tube
which connects to the bottom of the rudder. The elevators and rudder have
aerodynamic balance and are dynamically balanced by lead weights in their leading
edges. The rudder and both elevators are equipped with servo movement tabs
which may also be manually controlled by the pilot in flight to serve as trim tabs.

4 The fuselage is of semi-monocoque construction and is divided into two main
sections; the forward section or engine compartment and the main fuselage section.
A fireproof bulkhead separates the two sections. The engine compartment in-
corporates the engine cowl, the engine mounts and the engine accessories as well as
the engine and the airscrew. The main fuselage section contains compartments for
a pilot and gunner.

5 The aircraft is equipped with one Wright GR-2600-A5B-5 twin row 14 cylinder
Cyclone engine. The airscrew is a Curtiss 12 foot diameter 3-bladed airscrew and
has a variable pitch feature which can be governed by either automatic or manual
control.

6 The oil supply for the engine is carried in a tank which is attached to the engine
mount structure just forward of the fireproof bulkhead. The tank has a gross
capacity of 22.6 Imperial gallons of which 4.0 Imperial gallons form a foaming
space. A sounding rod (dip stick) is provided on the port side of the tank in order
to measure the volume of the oil. The tank is provided with an internal hopper
which is designed to operate in conjunction with the oil dilution system. An oil
cooler is mounted in the lower portion of the engine compartment. It is cooled by
an air flow which is obtained from an opening in the lower portion of the engine
nose cowl. The oil cooler provides an automatic means of regulating the oil tem-
perature.

7 The aeroplane is provided with three fuel tanks. Two of these are built into the
structure of the wing beam, port and starboard, and the third is mounted in the
fuselage between the pilot’s and gunner’s cockpit. Each wing beam tank is divided

1
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into two sections which are protected by individual self-sealing internal fuel cells.
The fuselage tank is also provided with a self-sealing internal cell. Each wing tank
has a capacity of 72 Imperial gallons and the fuselage tank has a capacity of 81
Imperial gallons. The starboard tank is provided with a standpipe by means of
which a reserve supply of 25 Imperial gallons may be maintained. For long range
reconnaissance work a tank of 125 Imperial gallons capacity may be mounted upon
a bomb rack in the bomb bay. This tank is not protected by a self-sealing liner.
All fuel lines are self-sealing. The fuel quantities in the three normal tanks are
measured by means of an electrically operated fuel gauge which is mounted on the
pilot’s main instrument panel. The quantity of fuel in the bomb bay tank is
measured by a mechanical gauge mounted on top of the tank. The normal
operating pressure of the fuel system (approximately 6 to 7 1b./sq. in.) is obtained
by an engine driven fuel pump. A wobble pump may be manually operated by
the pilot.

8 Flight controls, consisting of a control column and rudder pedals, are provided
for both the pilot and the gunner. The gunner’s control stick may be dismounted
from its socket and stowed in the forward portion of his compartment.

9 Hydraulic fluid under pressure is used to operate the undercarriage, the brakes,
the landing and dive flaps, the bomb doors and the cowl flaps. An engine driven
pump mounted to the engine supplies fluid to the system through a pressure
accumulator. A minimum normal operating pressure of 800 1b./sq. in. is main-
tained in the accumulator by an unloader valve. The accumulator provides a
reserve supply of fluid under pressure in case of failure of the engine driven pump.
The amount of fluid in the accumulator will permit the undercarriage to be lowered
and the landing flaps to be extended. A hand pump is mounted on the right-hand
side of the pilot’s cockpit in order to provide fluid under pressure for the operation
of any of the units if the engine pump is not running.

10 The electrical system is a single wire, 24 volt, earthed return system. Mis-
cellaneous electrical switches on the instrument panel are clearly marked. The
pilot’s electrical panel incorporates a combined voltmeter and ammeter. A storage
battery is mounted in the lower part of the aeroplane just aft of the bomb bay and a
generator is mounted to the engine.

11 Two retractable landing lamps are incorporated into the lower surface of the
wing’s centre section, one on the port side and the other on the starboard side. A
port and starboard navigation lamp is mounted in each wing tip. A tail navigation
lamp is mounted on the aft end of the tail cone. Formation lamps for the port and
starboard wings are mounted on the upper surface of the wings slightly inboard
from the wing tips. A tail section formation lamp is mounted just above the tail
navigation lamp. An upper and a lower identification lamp is provided. The upper
lamp is mounted just aft of the gunner’s cockpit on top of the fuselage and the lower
lamp just underneath the pilot’s seat on the bottom of the fuselage. The pilot’s
cockpit is provided with two fluorescent lamps, one of which is mounted on the left
side of the overturn structure and one on the right side, just above and aft the
pilot’s seat. The markings on the instrument dials are chemically treated so that
they will become activated by the fluorescent lamps and will fluoresce when all
visible lamps are turned off in the cockpit. All circuits are protected by circuit
breakers. These breakers are installed in the electrical distribution panel on the
right-hand side of the pilot’s seat.

12 The pilot’s seat is adjustable in height. The gunner’s seat is mounted on a
single support upon which it may be pivoted through a complete 360° circle. It is
also adjustable in a vertical direction. Each seat is equipped with a safety belt.
13 The pilot’s cockpit is provided with controls for the four tabs located on the
two elevators, the port aileron and the rudder. The cowl flap push-pull control is
mounted on the right hand side of the pilot’s cockpit just under the main instrument
panel. On the opposite side of the cockpit and in the same relative position is a
push-pull control for selecting the source of carburetor air.

14 The fuel selector valve is mounted directly under the centre of the main

instrument panel directly in front of the pilot. The controls for operation of the
undercarriage and flaps are mounted on the port side of the pilot’s cockpit. The
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control for the undercarriage is mounted immediately in front of the flap control.
The flap control may be moved into one of two slots. Movement in the inboard
slot operates the landing flaps, movement in the outboard flap operates the dive
brake flaps.

15 The panel containing the bomb releases is located on the left-hand forward
side of the cockpit directly under the main panel. On the inboard face of this
panel is a Mallory intervalometer which is used for a timing device in dropping the
bombs.

16 The bomb bay is located amidships under the wing centre section. It is
equipped to carry two 500 Ib. G.P. or S.A.P. bombs. It may carry in place of these
bombs a load of two 250 lb. G.P., S.A.P. or L.C. bombs. In place of either of
these, two 250 S.B.C. units may be carried or two 250 Ib. supply dropping con-
tainers. Two wing bomb racks are provided (one on each wing) and each rack is
capable of carrying one 250 lb. G.P., S.A.P. or L.C. bomb. A substitute load
may be made of either of the three following items: one 250 Ib. S.B.C., one 250 Ib.
S.C.I. bomb, or one 250 1b. supply dropping container.

17 The pilot’s compartment is equipped with a set of gun charging handles which
charges six .30 caliber guns which point forward and are mounted in the wing and
the fuselage. Four guns are mounted in the wings, one in the port outer panel
immediately outboard of the wing attaching point and one immediately inboard of
this gun in the wing centre section. The other two guns are similarly disposed in
the starboard wing. A fuselage gun is mounted in the port and starboard sides of
the fuselage immediately above the engine. The gunner’s compartment is provided
with two .30 caliber machine guns in a flexibly mounted twin carriage.
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SECTION II

Shipment of Aircraft

GENERAL

1 The Bermuda aeroplane may be disassembled and
crated for shipment in the following units (see fig. 2-1):

a. Airscrew spinner.

b. Airscrew—2 Blades.
—1 Blade.

c. Engine compartment.

d. Fuselage main section.
Tail wheel.
Tail cone.

e. Wing centre section.
Undercarriage.
Wing outer panel.
Wing tip.

Ailerons.

Bomb bay doors.
Stabilizers.
Elevators.

Fin.

Rudder.

m. Pitot head.

n. Radio antenna mast.

=h

B0

e

SHIPMENT UNITS

2 The airscrew spinner may be crated in a box ap-
proximately 2’ 3” X 2/ 10” X 2’ 10". Net weight, 25
Ib.

3 The airscrew itself, separated into two units of one
and two blades, respectively, may be crated in a box
approximately 10’ 10” X 4’ 5” X 1’ 6”. Padded sup-
ports must be provided to hold the single blade sta-
tionary and free from contact with the other unit.
Net weight, 386 1b.

4 The engine compartment unit, consisting of the
entire assembly forward of the fireproof bulkhead, but
not including the airscrew spinner and airscrew, may
be crated in a box 7/ 8" X 4’9" X 5’6". Net weight,
2600 1b.

5 The main fuselage section may be crated in a box
30" 0" X 4’ 9" X 8’ 0". The tail wheel may be in-
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cluded in this crate as well as the tail cone. Net
weight, 2412 Ib.

6 The wing centre section with the undercarriage in-
stalled may be crated in a box 20’ 7" X 10’ 2" X 2’ 8".
Net weight, 2920 1b.

7 Both outer wing panels may be crated in one box
13/ 2" X 810" X 2’ 8”. The wing tips may be con-
veniently included. Net weight, 810 Ib.

8 The two ailerons may be crated in a box 8’ 1" X
177" X 0’ 8". Net weight, 62 1b.

9 The four sections of the bomb bay door may be
crated in a box 8’ 9” X 2’ 7" X 2’ 0". Net weight,
72 1b.

10 Each stabilizer may be crated in a box 9’ 0” X
4’ 11" X 1’ 0”. Net weight, 60 Ib.

11 Each elevator may be crated in a box 9’ 5" X
379" X 0’ 1114". Net weight, 42 1b.

12 The fin may be crated in a box 7’ 3” X 6’ 4" X
1" 3”. Net weight, 45 Ib.

13 The rudder may be crated in a box 7/ 7" X 4’ 4"
X 127 0". Net weight, 47 1b.

14 The pitot head should be carefully packed to en-
sure against any damage. Use a box 4’5" X 0’ 6” X
0’ 314". Net weight, 2 1b.

15 The radio antenna mast may be crated in a box
4’5" X 0’ 614" X 0’ 314". Net weight, 5 Ib.

USEFUL LOAD ITEMS

16 The above do not contain the weights of useful
load items, which, if included, will add the following:

145 1b. for fuselage guns (paragraph 4).

201 1b. for wing guns (paragraph 6).

67 1b. for wing guns (paragraph 7).

4 1b. for gun sights (paragraph 5).

180 1b. for flexible guns (paragraph 5).

112 1b. for bomb installation (paragraph 5).
156 1b. for pyrotechnics (paragraph 5).

197 1b. for radio (paragraph 5).

7 1b. for navigating equipment (paragraph 5).
. 163 1b. for miscellaneous equipment (para-
graph 5).

Sor G e po TR
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SECTION SEGTION NUMBER | APPROXIMATE DIMENSIONS, FEET| APPROXIMATE

NUMBER NAME REQUIRED | LENGTH | wiDTH HEIGHT | WEIGHT IN LS.
1 SPINNER 1 24" 24" 26" 25
2 AIR SCREW 1 10'- 7" | 4' - 2" 1"~ 3" 321
3 AIR SCREW | 5'- 10" (e 9" 65
4 FUSELAGE (FRONT) ! 7'-5" | 4'-86" 5 -8" 2600
5 FUSELAGE(CENTRE ) [ 29" 4'-8" 7' 2350
6 TAIL WHEEL 1 2'-a" 1'-6" 10" 58
4 TAIL CONE l 20 V' 8l 31" 6
8 WING CENTRE | 20'-4" 9'- 1" 2'-5" 2100
] WING OUTER PANEL 2 AT -2, 400 EAGH
10 WING TIPS 2 41" 7 " 5 EACH
" AILERONS 2 7-10" | 1-4" 5" 31 EACH
2 UNDERCARRIAGE 2 8.7r" f-10" i'-a" 410 EAGH
13 BOMB BAY DOCORS 4 8'-6" 2'-4" 6" 18 EACH
4 TAIL STABILIZERS 2 g'-9" 4'.8" 9" 60 EACH
15 ELEVATORS 2 92" 3'-8" PN 42 EACH
16 FIN 1 2 61" i 45
17 RUDDER 1 7h4" 4" s U 47
18 PITOT TUBE 1 4’2" g A 2
19 RADIO MAST 1 42" 3 %" KA 5

TRANSPORT SECTION SCHEME - FIG. 2-1
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SECTION III

Erection and Dismantling Operations

GENERAL

1 The Bermuda aeroplane cousists of the following
main assemblies:

Airscrew spinner.
Airscrew.

Engine compartment.
Fuselage-main section.
Tail cone.

Wing centre section.
Wing outer panels.
Wing tips.

Main undercarriage.
Tail wheel.

Wing flaps.

Ailerons.

Elevators.
Stabilizers.

Fin.

Rudder.

Bomb bay doors.

Note: Refer to the Transport section scheme,
fig. 2-1 and the Rigging diagram, fig. 3-1.

2 Constructional drawings of the proper supporting
fixtures facilitating rapid assembly of the aeroplane’s
componentsaregiven in figs. 3-2, 3-5, 3-9, 3-10 and 3-19.
A chain hoist having a capacity of 5 tons is required
for use in attaching the wing centre section to the
main fuselage section. The ground clearance at the
wing trestling point is 61 inches with tyres deflated and
u/c oleo fully compressed. The clearance with tyres
inflated and oleo fully extended is 79 inches. NoTE:
Dismantling operations, unless otherwise indicated, are
the reverse of erection operations.

DETAIL ERECTION PROCEDURE

3 Assembly of Engine Compartment to Fuselage
(see figs. 3-3 and 3-10)

a. Remove all engine compartment cowling.

b. The engine alone may be hoisted by attaching
the engine hoisting sling at the following four places:
at the inboard side of the cylinder head of the two top
cylinders in the front bank, and at the inboard side
of the cylinder head of the two cylinders (one on each
side of the top centre cylinder) in the rear bank. The
links of the hoist sling are fastened to each of the
cylinder heads in an identical manner, namely:

Remove the nut from the through bolt which
passes through the rocker box.

Reverse the nut, inserting it through the hole in
the terminals of the hoisting sling link.

Replace the nut in its reversed position onto the
rocker box bolt, thus fixing the sling in place.
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Nore: The short cable section of the engine
hoist sling attaches to the front bank cylinders.

c. Support the fuselage approximately horizontal
on a low dolly and guide the suspended power plant
unit, with the thrust line level, into the proper position
for attachment to the four conical fittings provided on
the fireproof bulkhead. The four aft extremities of
the engine mount structure are designed to engage the
conical fittings which are fastened to the fuselage
structure. An ANSI steel bolt (34 inch diameter X
294, inchlong)isused tofasten each of theengine mount
legs to the conical fittings. The bolt is passed aft
through the ends of the engine mount and threaded
into the comical fitting.

d. Draw up the attaching bolts with a torque
wrench limiting the torque to 160 foot pounds. Lock-
wire the bolts through the holes provided in the engine
mount tubing.

e. Conmnect all the control lines and tubing which
pass aft through the fireproof bulkhead.

Nore: For recommended procedure for replacing
the power plant in the event of an engine change,
see paragraph 24 of this section, and the fireproof
bulkhead quick disconnect diagram (figs. 3-17
and 3-18).

4 Assembly of Fuselage to Wing Centre Section
(see fig. 3-4)

a. Support the wing centre section on two trestles.
The trestles may be provided with fittings for attach-
ment to the wing hinges.

b. Hoist the fuselage unit with a 5 ton capacity
chain hoist; then, maintaining the fuselage with
thrust line horizontal, lower the fuselage onto the
wing. Great care must be exercised when guiding
the fuselage into position on the wing spar as any fore
and aft tilting would damage the spar flanges.

c. Support the fuselage tail on the tail support
dolly, fig. 3-5.

d. Bolt wing to fuselage in accordance with the
bolt sizes and locations as specified in paragraph 5 of
this section. The angle of incidence and dihedral of
the wing are established by the jigs in which the wing
and the fuselage were constructed.

e. Attach the inverter box (see paragraph 205 of
Section IV) to the aft side of fuselage frame No. 3214
and connect the conduit to the box. Interferences
necessitate the installation of the inverter box at this
time instead of prior to the wing-fuselage assembly.

f. Connect the aileron push-pull rod extending in-
board through each wing to the spider located just
aft of fuselage station No. 7214.
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g. Connect the aileron trim tab cables from the
wing panel to the corresponding cables in the pilot’s
cockpit by using the turnbuckles provided. Safety
wire the turnbuckles.

h.  Connect the electrical disconnect plug located
forward of the wing beam on each side of the fuselage

with the wing leading edge conduit line.
readily accessible from within the wheel well.

The plug is
Con-

nect the wing trailing edge conduit to the junction box
located within the bomb bay at fuselage station 80.

i

port wing tank sumps, to the fuel selector valve.

Connect three fuel lines from the starboard wing
tank sumps and standpipe, and two fuel lines from the

The

sump fittings are accessible through hand holes.

j.

k.

Connect two flap hydraulic lines extending out-
board to the flap operating cylinders (jacks).

Connect two undercarriage hydraulic lines in
each wheel well to the line continuations in the fuselage
just forward of the front wing spar.

1. Connect one hydraulic brake line in each wing
panel.
m. Connect the flap position indicator link to the

bracket on the forward edge of the flap. The link is
accessible through the landing lamp well.

n. Connect two airspeed lines located in the star-
board wing.
o. If not already installed fasten the undercarriage

and wing contour fairing to the under side of the wing

panels and fuselage.

5 Wine ErectioN Borts: The following list com-
prises the bolts used for the attachment of the wing
centre section to the fuselage.

(Refer to Brewster drawing No. 14-31847 L/R,

wing-fuselage joint.)

a. AN4-6A 2 Bolts Attachment of rivet
AN960-D416 4 Washers detail (20-31994) be-
AC365-428 2 Nuts tween stations 36

and 381/,

b. AN4-10A 1 Bolt Attachment of angle to
AN960-D416 2 Wagshers channel between sta-
AC365-428 1 Nut tions 313/5 and 36

c. AN4-7A 4 Bolts Attachment of tie plate
AC365-428 4 Nuts assembly (20-32768)
AN960-D416 4 Washers at station 36

d. ANS8-26 2 Bolts Attachment of frame
AN310-8 2 Nuts assembly 40 (20-
AN960-D816 4 Washers 31810) to front spar
AN380-C3-3 2 Cotter Pins

e. ANS8-26 2 Bolts Attachment of frame
AN310-8 2 Nuts assembly 40 (20-
AN960-D816 2 Wagshers 31810) to front spar
AN380-C3-3 2 Cotter Pins

f.  ANS5-6A 18 Bolts Attachment of wing
AC365-524 18 Nuts rail (14-31855) to
AN960-D516 18 Washers stringer 3

g. ANS8-55 2 Bolts Attachment of frame
AN310-8 2 Nuts 67 (20-31808) to
AN960-D816 4 Washers rear spar

AN380-C3-3

2 Cotter Pins

m.

aa.

ANS8-62
AN310-8
AN960-D816
AN380-C3-3

AN4-10A
AC365-428
AN960-D416

AN4-10A
AC365-428
AN960-D416

AN4-6A
AC365-428
AN960-D416

AN4-5A
AC365-428
AN960-D416

ANG-14A
AC365-624
AN960-D618

ANG6-20A
AC365-624
AN960-D618

AN4-6A
AC365-428
AN960-D416

ANG6-15A
AC365-624
AN960-D618

AN5-12
AN310-5
AN380-C3-3
AN960-D516

ES421-21
AN310-5
AN380-C3-3
AN960-D516

AN3-11
ANS310-3
AN960-D10
AN380-C2-2

AN4-5A
AC365-428
AN960-D416

AN4-6A
AC365-428
AN960-D416
ANS5-6A
AC365-524
AN960-D516
AN4-7A
AC365-428
AN960-D416
ANS5-6A
AC365-524
AN960-D516
AN7-12
AN310-7
AN960-D716
ANB380-C3-3

AN4-10A
AC365-428
AN960-D416

ANS5-6A
AN960-D516
AC365-524

2 Bolts

2 Nuts

4 Washers

2 Cotter Pins

1 Bolt
1 Nut
1 Washer

6 Bolts
6 Nuts
6 Washers

1 Bolt

1 Nut

1 Washer
2 Bolts

2 Nuts

2 Washers

5 Bolts
5 Nuts
10 Washers

6 Bolts
6 Nuts
12 Washers

1 Bolt
1 Nut
1 Washer

1 Bolt
1 Nut
2 Washers

4 Bolts

4 Nuts

4 Cotter Pins
4 Washers

2 Screws

2 Nuts

2 Cotter Pins
2 Washers

6 Bolts

6 Nuts

6 Washers

6 Cotter Pins

1 Bolt
1 Nut
1 Washer

1 Bolt
1 Nut
2 Washers

1 Bolt
1 Nut
1 Washer

1 Bolt
1 Nut
1 Washer
1 Bolt
1 Nut
1 Washer

1 Bolt

1 Nut

1 Washer

1 Cotter Pin

1 Bolt
1 Nut
2 Washers

1 Bolt
1 Washer
1 Nut

Attachment of frame
67 (20-31808) to
rear spar

Attachment of tie plate
assembly (20-32768)
at station 36

Attachment of stringer
15 (20-31875) to
stringer 5A

Attachment of upper
clip (20-32057) to
stringer 6

Attachment of splice
plate at station 36

Attachment of upper
clip (20-32057) to
stringer 6

Attachment of upper
clip (20-32057) to
stringer 6

Attachment of stringer
15 (20-31875) to
stringer 5A

Attachment of upper
clip (20-32057) to
stringer 6

Attachment of fitting
(20-31935)to stringer
6

Attachment of fitting
(20-31935)to stringer
6

Attachment of plate
reinforcement  (20-
329356) to stringer
5A

Attachment at station
721/, between string-
ers 3 and 4

Attachment at station
721/, and stringer 4

Attachment at station
721/, between string-
ers 4 and 5

Attachment of splice
clip on stringer 5 to
station 721/,

Attachment at station
721/, between string-
ers 5 and 5A

Attachment of plate re-
inforcement, fuselage
connection between
stringer 5A and
frame 721/,

Attachment of splice
clip (20-31849) at
station 72!/, and
fuselage stringer 5B
joint

Attachment at station
721/, between string-
ers 5B and 6
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ab. AN10-15 1 Bolt Plate  reinforcement
AN310-10 1 Nut connection stringer
AN960-D1016 1 Washer 6 at station 721/,
AN380-C4-4 1 Cotter Pin

6 Assembly of Undercarriage to Wing Panel (see

fig. 3-6)

a. With the undercarriage oleo supported upright
manoeuvre it into approximate position for the oleo
fittings to engage the wing fittings. Using drift pins
line up the attachment points and make secure with
the two bolts, 20-33003-2 and -3, which are 1 inch
diameter by lengths of 33{¢ inches and 43{4 inches,
respectively.

b. Install the inboard strut using a 20-33004 bolt
(1 inch diameter X 3134, inches long) at the inner

wing fitting and an AN320-14 shear nut to attach the .

outboard end of the strut to the oleo.

c. Install the retracting cylinder (jack) in place be-
tween the horn on the oleo strut trunnion and the horn
on the inboard strut. Use two AN26-18 clevis bolts
and AN320-6 shear nuts.

d. Attach the wheel to the strut and inflate tyre
to 50 1b./sq. in.

e. Connect the brake line by fastening rubber hose
between the fitting on the brake drum and the metal
tubing on the oleo. Conmnect the metal tubing line to
the line extending inboard within the wing panel.

f. Connect the undercarriage position indicator
link from the transmitter arm to the bracket on the
undercarriage oleo leg. Warning: This link should
always be disconnected when the inboard strut is out
of the aeroplane.

g. Install the “up-lock” emergency release cable,
connecting the outboard end of the cable to the re-
lease hook and the inboard end to the metal ring,
located beneath the instrument panel in the pilot’s
cockpit adjacent to the fuel selector valve.

h. Install the “down-lock” cable by connecting
the outboard end at the “down-lock” fork and the in-
board end to the pilot’s undercarriage hydraulic con-
trol valve lever which is located to the left and forward
of the pilot’s seat.

i. Install the two cables extending between the
centre joint of the inboard folding strut and the two
metal rings installed under the main instrument panel.

j. Remove the undercarriage oleo strut filler neck
plug, allowing the air to escape. With the strut fully
compressed fill to overflowing with 114 Imperial
gallons of hydraulic fluid (see paragraph 365 of Sec-
tion IV). Attach a high pressure air hose to the air
valve, and inflate until the piston extension is 2314
inches with the aeroplane load on the wheels; or
approximately 100 1b./sq. in. with the oleo strut fully
extended. It requires a pump capable of producing
air pressures of 800 Ib./sq. in.

k. Install the undercarriage fairing.
1.  Bond all undercarriage parts.
m. Adjust the “down-lock” micro-switch.
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7 Assembly of Tail Wheel to Fuselage (see fig. 3-7)

a. Bolt the tail wheel chassis drag truss and the
oleo shock strut to their respective fittings on the aft
side of fuselage frame 273, using an AN26-40 bolt at
each drag truss attachment point and an AN30-29
bolt at the shock strut attaching point.

b. Remove access door on the starboard side of the
fuselage below the horizontal tail plane. If not serv-
iced, remove the plug from the shock strut filler
neck located at top of strut and fill to overflowing
with fiuid (see paragraph 370 of Section IV). Use a
funnel with extension, keeping the source of fluid well
above the filler plug. Replace the filler plug.

Norte: It isimperative that no substitutions be
made of castor oil base fluids for previously used
mineral base fluids. Not only would a mixture
of the two result in a gummy substance which
would coat the inner walls of the shock strut,
and cause malfunctioning of the unit, but the
packing materials might also swell.

c. Bond the upper end of tail wheel oleo to main
fuselage structure approximately 6 inches forward of
station 273.

d. Inflate the tail wheel tyre to 50 Ib./sq. in.

e. Inflate the tail wheel oleo strut with a high pres-
sure (600-800 1b./sq. in.) air pump to extend the strut
four inches with the aeroplane load on the tail wheel.

8 Assembly of Tail Cone to Fuselage

Complete the electrical connections for tail lamps
and fit the tail cone over the aft end of the fuselage.
Thirty-six buttonhead screws (AN526-1032-8) are
used in the attachment.

9 Assembly of Outer Panels to Wing Centre Section

(see fig. 3-8)

a. Support the outer panel upon a padded movable
fixture having an upper surface shaped to fit the wing
contour and sloped to conform with the panel di-
hedral (see fig. 3-9), thus facilitating the engagement of
the hinge fittings at the correct elevation and angle.
Manoeuvre the unit into position, using drift pins to
aid alignment of the outer panel’s hinge points with
the mating fittings on the centre section. Join the
outer panel to the centre section by inserting four bolts
per panel, namely: one bolt (14-10015), 134 inch
diameter X 4 inches long; two bolts (14-10016)
15{¢ inches diameter X 374 ¢ inches long; one bolt (14-
10012) 114 inches diameter X 361§, inches long.
The 114 inch diameter bolts should be limited to a
torque of 40 foot pounds, the 13{g inch diameter bolts
35 foot pounds and the 13{4 inch diameter bolts 25
foot pounds.

NotEe: The bolts are all installed with the heads
forward, except the upper aft bolt which is in-
stalled with the head aft to provide clearance
for the aileron push-puil tube connecting idler
bell-crank, fitted to the outboard face of station
120 at the rear spar.



14

A. P. 2038A
VOL. I, SECT. III

b. Connect the outer panel aileron push-pull tube
to the idler located just inboard of the wing joint using
}4 inch diameter X 114 inch long bolts and 54 inch
diameter X 134 inch long bolts.

c. Connect conduit to junction box and attach
wires to terminals in box.

d. Connect the two flap hydraulic lines to the
outer flap operating cylinder by means of the fittings
at the wing joint.

e. Connect the dive flap engaging system rod in
the outer panel to the arm in the bomb bay. Use one
bolt AN24-21.

f. Connect the flap position indicator arm to the
flap horn on the leading edge of the port flap only.

g. Connect the airspeed tubes at the wing joint
on the starboard wing panel only.

h. Connect the aileron trim tab control system,
in the port wing only, by threading both lengths of the
tab control cable over two pulleys in the outer panel
and to the tab drum. The cables will each be wound
four times around the drum and the end of the cable
locked to the drum by means of a screw.

i. Connect the wing gun charging cables at the
four guns.

j. Bond all connections.
k. Close all access doors in wing.

10 Assembly of Wing Tip to Wing

Complete the electrical connection to the wing tip
navigation lamp and fit wing tip over the edge of the
outer panel. Sixty-five screws (AN510-10-32) are
required to make the attachment.

11 Assembly of Landing and Dive Flaps to Wing
Panels (for reference see figs. 4-46 and 4-47 in
Section IV)

a. Landing Flaps
(i) Attach the four sections of the inboard and
outboard landing flaps to the wing panel by
inserting the respective piano hinge pin. The in-
board hinge pin is inserted first.
(ii) Attach the four flap cylinder (jack) piston
rods to each landing flap operating horn with an
AN24-15 clevis bolt.
(ili) Connect the landing flap position indicator
wiring and conduit between the wing panel and
the flap.

b. Dive Flaps

(i) Attach the four sections of the inboard and
outboard dive flaps to the wing panel by inserting
the respective piano hinge pins.

(if) Attach the dive flap operating rods to the
four dive flap operating bell-cranks with AN24-21
clevis bolts, two per unit.

(iii) Check the setting of the flap position indica-
tor in the cockpit with the actual position of the
flaps.

12 Assembly of Ailerons to Wing

a. Set the aileron trim tab to 0° by turning the
shaft on the inboard end of the left aileron.

b. Set the aileron trim tab control wheel in the
pilot’s cockpit at 0°.

c. Collapse the telescoping shaft on the inboard
end of the port aileron. Attach the ailerons to the
wings by using three AN4-13 bolts for each aileron.

d. The squared end of the tab shaft engages the
broached gear located on the left wing rib.

e. Conmnect each aileron control push-pull rod to
the operating bell-crank on the aileron with an AN6-14
bolt.

f. Rig each aileron to its required throw (12° down,
16° up) by adjusting the length of the push rod at the
aileron bell-crank.

g. Bond all hinges and controls.

13 Assembly of Tail Surfaces to Fuselage (see figs.

3-11, 3-12, 3-13, 3-14, 3-15 and 3-16)

a. Attach each stabilizer to the fuselage fittings by
four AN10-16 bolts. Insert bolts with nuts facing
each other thus providing clearance.

b. Attach each elevator to the stabilizer with two
AN4-12 bolts, one at the outboard hinge point and one
at the centre hinge point; and one ANS8-15 bolt at the
inboard hinge point.

c. Attach the elevator to the elevator torque tube
in the fuselage with eight AN75A5 bolts.

d. Wind elevator tab cables around operating
drum, starting each cable from the outer edge of the
drum. Attach the trim tab control push rod to the
tab with an AN3-7 bolt, 3{¢ inch diameter X 7{¢ inch
long.

e. Connect the lead screw end of the trim tab
push rod to the stabilizer.

f. Lock cables to drum by tightening drum fasten-
ing nut.

g. Adjust the lead screw so that the tab is at 0°,
when the elevator is at 0° and the tab control wheel in
the pilot’s cockpit is at 0°.

h. Attach the vertical fin to the fuselage structure
with four AN27-21 bolts.

i. Attach the rudder to the fin with two AN4-13
and one AN26-20 bolts through the hinge points.

j. Use AN4-5A bolts to attach the rudder to the
rudder torque tube.

k. Attach the tab control push rod to the tab with
an AN3-7 bolt through the hinge fitting.

1. Connect the lead screw end of the trim tab push
rod to the control in the vertical stabilizer.

m. Attach the rudder trim tab cables in a manner
similar to the elevator trim tab system.

n. Adjust the lead screw so that the tab is at 0°,
with the rudder at 0° and the tab control wheel in the
pilot’s cockpit at 0°.
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14 Assembly of Bomb Bay Doors to Fuselage

a. Attach the fuselage bomb bay doors to the
fuselage structure with piano type hinge pins. Three
hinge pins are required for each bomb bay door.

b. Attach each bomb bay door to the hinge fittings
located at fuselage stations No. 9 and 110, with two
AN25-10 clevis bolts.

c. Fix the lower end of the bomb bay door operat-
ing mechanism to the U-shaped fitting located at the
end of each door assembly. AN25-30 clevis bolts,
one for each fitting, and special spacers are required.

d. Bond all connections.

e. With the doors in the closed position make
sure that each door fairs smoothly into the contour of
the fuselage skin. Adjustable lengths are provided
on fuselage frames 9 and 110 in the fore and aft ends
of the bomb bay for this purpose.

15 Assembly of Airscrew and Spinner to Engine

For this installation refer to the Curtiss-Wright In-
struction Manual.

16 Check-out of Hydraulic System

a. Preload accumulator with air to a pressure of
500 1b./sq. in. There must be no hydraulic fluid in
the accumulator during preloading.

b. Fill hydraulic tank on forward face of fireproof
bulkhead (starboard side) with fluid (see paragraphs
288 and 289 of Section IV).

c. Run the engine and operate (through at least 5
cycles) the cowl flaps, landing flaps, dive flap engaging
cylinder and the bomb bay doors. Disconnect the
piston end of the undercarriage operating cylinder and
four way control valve.

d. Bleeding can be done with engine stopped.
Each bleed valve on the cylinders will be opened as the
piston bottoms toward that end of the cylinder.
Move piston by operating cockpit control valve and
actuating hand pump.

e. Bleed the brakes by opening the bleeder valve.
Allow the fluid to run out as the hand pump is oper-
ated until no more bubbles can be observed emerging
from the bleeder valve.

f.  Run the engine until the accumulator is full (1000
Ib./sq. in. on cockpit gauge). TFill the hydraulic tank
so thatitslevelis even with bottom of threaded portion
of filler neck. (At this time the under carriage should
be extended, the flaps closed and the accumulator
loaded.) Check the system for leaks.

17 Check-out of Fuel System

a. Fill all fuel tanks.

b. Check the operation of the fuel tank selector
valve.

c. Operate the primer, turn the engine over by
hand and operate the hand fuel pump until 6 1b./sq. in.
is recorded on the fuel pressure gauge.

May, 1942

d. Run the engine.
e. Check the system for leaks.

18 Check-out of Oil System

a. Fill the oil tank.

b. Run the engine and check the oil pressure on
the cockpit gauge.

c. Refill the oil tank to the 18.6 Imperial gallon
mark.

19 Check-out of Control System

a. Operate the rudder pedals (both cockpits) and
check the movement of rudder (30° port, 30° star-
board from neutral).

b. Check the neutral position of control column
against ailerons and elevators. Use control column
fixture (fig. 3-20) to hold the controls steady.

c. Operate the control column (both cockpits) fore
and aft and check the movement of elevators (16°
down, 20° up).

d. Operate the control column (both cockpits)
from side to side and check the movement of ailerons
(12° down, 16° up).

e. Check the operation of “up-" and “down-locks”
on undercarriage, using trestles under the wings. As
the undercarriage is retracted and extended, check
operation ‘“‘c’’ of paragraph 20.

f. Check pilot’s and gunner’s engine controls.

g. Check tab controls for freedom of movement.

20 Check-out of Electrical System
a. Install battery and check level of electrolyte.

b. Operate all switches, except the gun switches,
and observe functioning. Check the lamp operation.

c. Check the operation of the undercarriage posi-
tion indicator gauge and functioning of the warning
horn.

d. Set up the aeroplane on a firing range and check
the operation of guns.

e. Check the gun sight operation.

f. Install a radio mast and a trailing antenna
and check the operation of the radio.

g. Check the bomb operation.
h. Check all conduits and bonding.

21 Check-out of Power Plant

Check the operation of power plant according to the
Wright Instruction Manual.
22 Check-out of Instruments

a. Check the instrument panels and location of
instruments.

b. Remove the compass vents.
c. Check the operation of instruments in flight.

23 Check-out of Miscellaneous Items

a. Fill the anti-icer fluid tank. Check the anti-
icer control.
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b. Weigh and install the fire extinguisher bottle.

c. Check the installation of pilot’s and gunner’s
seats, safety belt and head rest.

d. Check the inter-cockpit communication system.

e. Check the operation of all sliding canopies.

f. Check the condition of exterior finish, including
stencilling.

g. Check the armour plate installation.

h. Check the operation of camera.

i. Check the operation of flares.

j.  Check the structure for security of rivets, nuts
and bolts.

24 Replacement of Power Plant (see fig. 3-17)

The power plant and the engine accessory compart-
ment may be detached as a unit from the fuselage.
This procedure is facilitated by quick disconnect fit-
tings provided at the fireproof bulkhead (fuselage
station No. —2024), and by the four bolts attaching
the engine mount to the fuselage, which are also at this
station.

a. Remove the engine accessory compartment
cowling.

b. Disconnect the throttle control rod by removing
the lockwire from the two attaching turnbuckles and
withdrawing the aft turnbuckle.

c. Disconnect the mixture control by pushing aft
on the quick disconnect fitting.

d. Disconnect the supercharger control by pressing
aft on the quick disconnect fitting.

e. Disconnect the manual airscrew pitch control
by detaching aft end of control at engine quadrant.
One clamp between quadrant and fireproof bulkhead
has to be removed. One side of the guide on the bulk-
head should be loosened and pushed aside for clearance
of the rod end bearing on the control.

f. Disconnect the magneto wiring and conduit by
unscrewing the disconnect receptacle.

g. Disconnect the two conduits to the electrical
junction box located on the starboard side of the en-
gine compartment by unscrewing the two plugs.

h. Disconnect the conduit to the impact actuator
at the actuator by removing two clamps.

i. Disconnect the electrical wiring and conduit to
the airscrew pitch control by unscrewing the plug.

j. Disconnect radio aerial at the top of the mast.

k. Disconnect two hydraulic system Aeroquip
disconnect valves by unscrewing from bracket on the
lower starboard side of fireproof bulkhead.

I. Disconnect three instrument lines located
near the starboard top side of the fireproof bulkhead.
These are: the manifold pressure line, the fuel pres-
sure line and the oil pressure line.

m. Disconnect the main fuel line at the AEL unit
by removing the fuel line hose clamp.

n. Disconnect the fire extinguisher line on the
starboard centre face of the fireproof bulkhead by un-
screwing the tubing nut.

0. Disconnect the vacuum line located on the
upper port face of the fireproof bulkhead by unscrew-
ing the tubing nut.

p. Hoist the entire engine and engine mount unit
with the hoisting sling shown on Brewster drawing
ER-234.

g- Remove the four bolts (34 inch diameter, 294,
inch long) attaching the engine mount to the four
conical fittings on the fireproof bulkhead.

25 Replacement of Wing Tank Fuel Cell

a. Drain fuel system. (See Fig. 4-8.)
b. Remove the wheel fairing which covers the fuel
sumps.

c. Disconnect the main fuel lines at the fuselage.
On the starboard side remove two sumps (14-48051),
reserve tank standpipe and the inboard fuel gauge
transmitter. On the port side remove two sumps
(14-48050).

d. Remove the undercarriage reinforcement plate
on the under surface of the wing by removing all the
screws. When this operation is performed the wing
should be supported so as to take as much load as
possible off the wing centre section.

e. Remove the two reinforcement plates near the
sump.

f. Remove the screws from the cover plate on the
bottom surface of the wing beam. If these screws
turn hard it signifies that too much load still remains
on the wing.

Note: Make careful record of location of vari-
ous screw sizes used.

g. Remove the bottom inspection plate in the
cell and take off the filler cap.

h. Remove the five countersunk head screws in
the wing beam. These hold the cell in position. The
fuel gauge transmitters must be removed in order to
obtain access to these screws.

i. Remove the clamps holding the tubes which
interconnect the two cells in each compartment, then
remove the bolts and the ring which connects the two
cells.

j. Remove the five screws which hold the cells
tight against the top skin. Make sure that all the
five screws are removed, as the cell may be severely
damaged if an attempt is made to remove the cell
before taking out all these screws.

k. Disconnect the two Kenyon valves on wing
bulkhead 1103/s. Remove the valves and attaching
lines.

1. Remove ten screws from the top surface of the
wing that protrude into fittings located on top of the
fuel cells.
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m. Check to make sure that the cell is entirely
disconnected from the wing beam structure and then
pull out cell.

26 Removal of Fuselage Fuel Tank

Drain tank.

Disconnect bomb door controls (links).
Disconnect vents and fuel connections.
Disconnect filler unit at tank.

Disconnect electrical connection to fuel gauge.
Disconnect tank bonding.

Disconnect aileron cables from spider.

h. Disconnect rudder cables from rear rudder
pedals.

i. Remove aileron spider and spider bracket.

j. Disconnect elevator push rod between pilot’s
and gunner’s control columns.

k. Remove torque tube assembly (brackets and all).

1. Disconnect tab control cables at turnbuckles.

m. Remove supporting beam at fuselage station 89.

n. Remove rear rudder pedal covers.

o. Disconnect wobble pump and throttle connect-
ing rods.

p- Remove wobble pump bracket at fuselage
station 89.

q. Remove all radio equipment in rear cockpit on
draft screen shelf.

r. Remove shelf and draft screen.

s. Loosen all straps on tank and remove tank
strap support on fuselage station 721/,.

t. Pull out tank.

Rt A TP

27 Removal of Fuel Cell from Detached Fuselage
Tank

a. Drain tank completely.

b. Remove aft face of fuselage tank by cutting
safety wires and removing screws.

c. Disconnect fuel level transmitter (five screws on
outside and five more flat head screws inside).

d. Remove aft sump by cutting safety wire and
removing screws.

e. Remove forward sump by cutting safety wire
and removing screws.

f. Remove pins from four tabs on upper surface of
tank which completely releases cell from shell.

g. Pull out cell.

28 Removal of Oil Tank

a. Remove accessory cowling just above and on
the sides of the oil tank.

b. Drain oil tank.

May, 1942

Remove oil tank armour plate.
Disconnect bonding and oil lines.
Disconnect oil tank straps.

Pull out tank through the top.

R =N

29 Removal of Hydraulic Tank
a. Drain all hydraulic units.

b. Remove engine and mount from fireproof
bulkhead.

¢. Disconnect hydraulic lines at tank (vent, re-
turn, vacuum, handpump).

d. Release tank from the two straps holding it to

the fireproof bulkhead by removing the two AN5-17
bolts.

e. Pull out tank.

30 Removal of Anti-Icing Tank

Remove pilot’s seat and armour plate.
Disconnect piping fittings from anti-icing tank.
Disconnect two bonding points on tank.
Disconnect two straps holding tank.

Pull out tank.

N

31 Removal of Windscreen

a. Disconnect electrical conduit leading to top of
windscreen.

b. Remove 23 screws around base of windscreen.

c. Pull off windscreen.

d. Remove rubber stripping around sections of
glass with sharp edge and remove glass.

32 Adjustment of Bomb Bay Doors

Adjustments may be made as follows (see fig. 3-22)

a. Travel of door inboard—Iloosen B.
Travel of door outboard—tighten B.

b. Travel of door upward toward contour of fuse-
lage—tighten C.
Travel of door downward toward contour of
fuselage—loosen C.

c. Travel of inner and outer panels of door in-
board—loosen D.
Travel of inner and outer panels of door out-
board—tighten D.

d. To adjust overhead installation consisting of 3
turnbuckles—tighten H.

e. K is provided for making adjustments on the
bomb bay door microswitches which are found
only in the forward port and starboard corners.

Since most of these units are interdependent, they
must be adjusted together on each door. WARN-
ING: Make sure that controls in the cockpits are
locked before making any adjustments on the doors.
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BERMUDA AEROPLANE MODEL 340-14
GCONTROL SURFAGES — AREAS GCONTROL SURFAGES — MOVEMENT
1TEM EAGCH TOTAL ® GONTROL STICK:
AILRN.MOVEM'T ~ 8'LEFT 8"RIGHT
o WING 379.2 SQ.FT. ELEVATOR 9" AFT 9" FORWARD
AILERONS MINUS TABS 18.9 3781 RUDDER PEDAL 3EAFT 34F ORWARD
AILERON TABS 072 144
UPPER FLAPS 15.53 31.06 ® AILERON 16°UP 12°DOWN
LOWER FLAPS 16.45 32.90 ELEVATOR 30° UP 20° DOWN
RUDDER 30° LEFT 30°RIGHT
e FIN —_— 20.01 ° FLAPS 60° UP 60° DOWN
RUDDER MINUS TAB —_— 18.23
RUDDER TAB S 14 ® AILERON TAB 5.5 TURNS FOR 8° OF TAB
ELEVATOR TAB . . A
o STABILIZER 41.15 RUDDER TAB . . ERC
ELEVATIORSEM WESARS HISiC) RO © SERVO £ OF UP OR DOWN (OR SIDEWISE) MOTION
ELEVATR” S8 Til% 228 PLUS 8° OF TAB (FOR ALL TABS)
® 5 % ADJUSTMENT PERMITTED ON ALL ABOVE.
—— SPAN 47'0" = .|

AIRSCREW

e———TREAD 17'6"

TDIAMETER 12'

GOLT MG 40 30 GAL MAGHINE GUNS

—=178 1§

BALANGE »
23% TOTAL
AILERON GN'D.

STAT!
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STA22 116,000
NAGA 23018 AINFOIL
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ELAP HINGE ()
REFERENGE LINE
AT 85% NG aiono
3 L]
S
| atLenow Winee Ling

AT 73% WING GHORD

THEORETIGAL
TIP AIRFOIL
NACA. 23009

AT

WING
'T‘—>su 282

sTA292

ROLLING RAD. OF

TAILWHEEL AT
16 = 5.73"

GROUND LINE

elt”
—— 2888

RIGGING DIAGRAM - FIG. 3-1
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HANDLING DIAGRAM - FIG. 3-2
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ENGINE HOISTING - FIG. 3-3
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PRODUGTION METHOD OF SUPPORTING
WING CENTRE SECTION

FUSELAGE WING INSTALLATION - FIG. 3
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w. TiTuS

TG-27513-2 BRAGE
2'0D.X 1.625" 1.D. X 3'0"
SEAMLESS TUBING
' REQUIRED

T6-27513-4 BASE PIPE
2"0.0.x 1.625" 1.0.x 2'6"
SEAMLESS TUBING
2 REQUIRED

TG-27513-7 FRONT BASE PIPE
2"0.D.X 1.625"1.D. X 2'3"
SEAMLESS TUBING

2 REQUIRED

TG-27513-3 BRACE
2"0.0.X1.625" 1.D. X 3'10"
SEAMLESS TUBING

{1 REQUIRED

12-6-4

[TG-275/3-10 REST BAR
[12"0.0.X 1.125"1.D.X 3'3"
SEAMLESS TUBING

| REQUIRED

'I;'G-275I3-I2 COTTER PIN ‘
" WIDE X 3" LONG
2 REQUIRED

TG-27513-8 CLAMP ANGLE
3"x2"x ¢°x2 *

ANGLE IRON

2 REQUIRED

TG-27513-1 UPRIGHT
2"0.0.X1.625"1.D.X5'6"
SEAMLESS TUBING
2 REQUIRED

TG-275I3-6 BRAGE
13"0D.X 1.125" 1.D.X 2' 2"
SEAMLESS TUBING

2 REQUIRED

TG-27513-5 REAR BASE PIPE
2"0.0.X1.625"1.D.X 3'0"
SEAMLESS TUBING

| REQUIRED

6-27513-9 CASTER PLATE
'X 43" xag"

ICOLD ROLLED STEEL

|3 REQUIRED

TG-27513-11 SWIVEL CASTERS
MODEL 104-Cl

DARNELL GORP

REF. B.A.C. TG-27513

TAIL SUPPORT DOLLY - FIG. 3-5
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20-33547 STOP
20-33004 BOLT
ANS02°10-6_SGREW.
AN998-C32-6 LOCK WIRE

AN32-10 BOLT
AN320-12 NUT
AN380-4-5 COTTER PIN

20-33102 INBOARD STRUT e

65732 BOLT (BENDIX)
AN320-6 NUT
AN380-4-6 COTTER PIN

65989 BOLT (BENDIX)
AN320-20 NUT
AN380-4-5 COTTER PIN

20-33307 FAIRING LINK

20-33112 - OLEO COMPRESSION STRUT

B T

T
COTTER PIN -

BLEEDER CONNECTION
FOR BRAKE

"NOTE"
OLEQ COMPRESSION STRUT IS ATTACHED
TO TOP BY —
20-33005 BOLT
AN3IO-8 NUT
AN380-G3-3 COTTER PIN
T0 BOTTOM BY-
- 16 BOLT
AN310-8  NUT
AN380-C3-3 COTTER PIN

JACKING POINT

BENDIX 66100

o\" O prr

=

20-33545 DOWNLOCK SPRING

20-33503
DOWNLOCK INSTALL.

e — /~/ &

14-33301_FAIRING

/ UNDERCARRIAGE OLEO

" _BENDIX 66002

HYDRAULIC LINE

20-33306

[20-33003-3 BoLT
AN320-16 NUT
N380-C4-6 COTTER PIN
N960-1616 WASHER

DRAG_STRUT
NDIX 6606}

66046 BOLT (BENDIX)
AN320-16 NUT

3807476 COTTER PIN

14-33101 MAIN STRUT

AN 12-62 BOLT

-5 COTTER PIN
AN 960-1216 WASHER

20-53110- BRAKE

ANG-56 BOLT
AN310-6 NUT
AN380-3-3 COTTER PIN

34 X9 WHEEL,TUBE,
TYPE - PLAIN 8 PLY COTTON
MADE BY

ANS-44 BOLT
AN3I0-3 NUT
AN380-2-2 COTTER PIN

UPLOCK
BENDIX 66072

REF. BAC-14-33001

UNDERCARRIAGE INSTALLATION - FIG. 3-6
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AN 10-22 BOLT

AN 960-1016 WASHER

AN 310-10 NUT

AN 380-C4-4 COTTER PIN

AN 6-27 BOLT

AN 960-616 WASHER
AN 310-6 NUT

,AN 380-C 3-3 GOTTER PIN

GREASE FITTING

VIEW SHOWING TAIL
WHEEL INSTALLED

REF. BREWSTER DWG.
14-34101 |

CG.L.

TAIL WHEEL INSTALLATION - FIG. 3-7
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UPPER AFT HINGE |
BOLT 14-10016 FITTINGS FOR AIRSPEED FITTINGS FOR AIRSPEED

A = X INDICATOR LINES, INDICATOR LINES (ON STARBOARD WING ONLY)
X‘VU_?H Eﬁs%c?g 10p=t-2 (ON STARBOARD WING UPPER FWD. HINGE 1 - .
COTTER PIN AN 380-4-8 Lol BOLT 14-100I5 \
WASHERS (2) 20-1002!-1 NN

NUT 20-10019
COTTER PIN AN 380-4-8

RUBBER MOULDING

IDLER, AILERON CONTROL

TO ELECTRIC REGEPTAGLE BOX
/ FOR BOMB RACK

TAB CONTROL CABLES

IAMFER
(ON PORT WING ONLY) ‘P:C:LGE s SIDES OF ALL Wi

H OLT WASHERS FA
‘OWARDS BOLT HEADS. O OUTER PANEL LAMPS

ENTRANCE HOLES FOR
TAB CONTROL CABL

N —]
LOWER FWD. HINGE ‘
BOLT 14-10018 I
WASHERS (2) 20-10021-3 [
NUT AN 310C-16 o
COTTER PIN AN380-4-8 AILERN GONTHOL ROD”

CdN]]’ﬁOL ROO
B 24-20

LOWER AFT HINGE N%’ Ar:l‘ ;;*()'4 /

BOLT 14-10016 WASHERS ANSGOAD

WASHERS(2) 20-10021-2 I WEREG)

NUT AN 310 G-I COTTER PIN AN 380 C2 -2

RUBBER MOULDING NOT 4
BIoNN COTTER PIN AN 380-4-8 |

.
- HYDRAULIG LINES TO
FLAP GYLINDENS ENTER HERE

= HYDRAULIC LINES TO
py FLAP GYLINDERS

\BOLT AN24-2]

NUT AN 320-4
WASHERS (2) AN960A4-16
COTTER PIN AN 380-C2-2

|

CONTROL ROD, FLAP

. ENGAGING MECHANISM ENTRANCES FOR GUN——

CHARGING CABLES

WING GUN CHARGING CABLE '@

ENTHRANCGE FOR FLAP ENGAGING
MECHANISM CONTROL ROD,AND
FLEXIBLE CONDUIT TO JUNCTION
HOX IN OUTER WING PANEL

FERRULE AN3054-10 2 FLEXIBLE CONDUIT TO
1 OUTER PANEL JUNCTION BOX
FLAP ATTACHING FITTING

j WIRES TO JUNCTION BOX TERMINAL POSTS
FLAP ATTACHING FITTING”

p\

PORT OUTER PANEL
JUNCTION BOX

STARBOARD OUTER PANEL
JUNCTION BOX

TAB-NUMBERED WIRE TO BE PLACED ON TERMINAL POST
BEARING SAME NUMBER

B.FKORUZ

WING-OUTER PANEL INSTALLATION - FIG. 3-8
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WING SUPPORT DOLLY - FIG. 3-9
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: FUSELAGE FORWARD END DOLLY - FIG. 3.10
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: %STABILIZER INSTALLATION - FIG. 3-11
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REQUIR PER_ELEVATOR

Cm@® |

€0 @

HEXAGON HEAD BOLT AN 4 REQUIRED
WASHER AN 960-DSI6
GASTELLATED HEX. NUT AN 310-4 REQUIRED |
ar prie=spen = T, AIRGRAFT, DRILLED HEAD — 174 AN 74~ 48
WASHER, PLAIN AN 960-416L 4 REQUIRED
PER ELEVATOR
WIRE, FOR LOGKING ___AG 995-G40  4REQUIRED
W REF NUT, ANCHOR 70 RIAG 365-F428
) |
A Al T AN 81 RE
WASHER AN 960-D8I6 2 REQUIRED
ASTELATED HEX, NUT - R
COTTER PIN AN 380-3¢3 | REQUIRED

Oy = Y,

BONDINGWIRE MAF_1065-D5 o
FOUND HEAD MACHINE SCREW -06:7 _12REQUIRED "
ELASTIC STOP NUT A 365063 (iR /

BONDING WIRE_GONNEGTED
FROM_HINGE BRACKET TO
1 i

-RIB_(NOT SHOWN)
ALSO_FROM RIB_TO
TO GOVER PLATE
{4 sHoWN)

|
R.S.M. b |
|
T

ELEVATOR INSTALLATION - FIG. 3-12
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ROUND HEAD MAGHINE SCREW
AN 515-D6-7
6 _REQUIRED

BONDING WIRE

CONNEXIONS AT TAIL

NAF _1065-D5
3 _REQUIRED

BONDING WIRE BETWEEN RUDDER BEAM AND HINGE BRACKET

RSM RFM

ELASTIC STOP NUT
AC 365-D632
€ REQUIRED

(NOT SHOWN)

VIEW SHOWING

A Lawp o

;7 AN_960-616L 2REQUIRED_

SCRAP VIEW SHOWING
MANNER OF CONNEGTING

ELASTIG STOP NUT (REF)

LOGKWIRE

W AC 998°640-24

TAIL FORMATION
LAMP (REF)

CASTELLATED HEX. NUT
AN 320-6
WASHER
AN 960-616L

GOTTER PIN
AN 380-G3-3

(i ’/l//;///T

INSTALLATION OF
TAIL CONE

\\\\\\\\\\ CLEVIS BOLT
\\\\\\\\\\ AN 26-19

WASHER

AN 960-616L.

= @

: |
SCRAP VIEW OF LOWER HINGE
SHOWING INSTALLATION OF BOLT.

RUDDER INSTALLATION - FIG. 3-14
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RUDDER

REF. TR- 31386

~— STABILIZER

ELEVATOR
PLYWOOD
TJOOL TR-31386

RUDDER SETTING GAUGE - FIG. 3-15
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OPERATION. | | OPERATION 2

INSERTING DRUM AND CARRIAGE ASSEMBLY THROUGH AGCESS DOOR IN FIXED SURFACE. | INSTALLING ADJUSTING BOLTS
CONNECTING GARRIAGE ASSEMBLY
TO HINGE BRACKET.

OPERATION 3 OPERATION 4 OPERATION 5
INSERTING PUSH-PULL TUBE ASSEMBLY ATTACHING PUSH-PULL TUBE ASSEMBLY ADJUSTING PUSH-PULL TUBE ASSEMBLY
TO MOVABLE SURFACE. TO TAB. ON SCREW FOR PROPER LENGTH.

OPERATION 6 OPERATION 7
LOCKING END OF CABLE INTERCONNECTING ELEVATOR TAB CABLES INSTALLED BETWEEN COCKPIT CONTROLS AND MOVABLE
TAB DRUMS. SURFACES. CABLE END BEING LOCKED TO DRUM.

TAB INSTALLATION - FIG. 3-16
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R.S.M.

SECTION A-A

PUSH-PULL ROD QUICK DISCONNECT - FIG. 3-18
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MOUNT CHANNELS - 6L-10.5LB-59 LG |
TH-2838I-1 2 REQ. STD. \\L

UPRIGHTS - 8L- 21.25LB.- 74" LONG
TH-28381-2 2REQ. STD.

47000

2 DRILL -4 HOLES E
T

BOLT & WELD THIS GHANNEL
TO UPRIGHTS. USE %"XII BOLTS

/

/

REAM 750 THRU.

PLATE-4x 6-6 CDS. TH-2838-9 ~4 REQ.

BRACE- 3C-6.0LB.-8~LG. STD.
TH-28381-7 2 REQ. Y

CASTER PLATE - +%X8-78 HRS.  \ . _Af ) y
TH-28381-8 6 REQ. g% y . i

,,,,,,, SR GP’I'ANNEL TAPPED#x20

NG < eaDRILL- 82° C'SINK

GORNER BRAGE-3[-6.0LB-23 ~ Afl|IS> 2 R T

L 20

)

FRAME MEMBER 2 REQ.
sl -2l/2508:= 60 LG,
TH-=2838l=l3  STD.

BOND SINGLE BALL RACE
SWIVEL TRUCK GCASTERS.

4-A SERIES- 6*2%WH'LS.

USE % %13 CAPSCREWS TO HOLD

ALL-WELDED CONSTRUGTION
CASTERS TO PLATES. SCRS 1°L6.

G et

ALSO REQ'D:
24 HEX HEAD BOLTS 7 x |3THD:lLG
| 6 GASTERS- SEE DRAWING

| 16 F.H.MACHINE SCREWS

/>/ 4 HEX

TRANSVERSE TIE - 3[-6.0 LB.-59LG.

FRAME MEMBER - 8[-21.25 LB.-9'74" LG.

7 X20THD. - 1" LG.
HEAD BOLTS " x Il -2"Le.

BRAGE - 3[- 60LB.-20LG.
i 2 REQ. STD.
TH-28381-4

BRACE-3L- 6.0LB -86LG.
2 REQ. STD.
TH-2838I1-3

GUSSET - £x20%26 LG HRS.
XJTH-28‘38I-5 2 REQ.
TH-28381-6 1REQ. STD.
TH-2838I-12 2REQ.
REFERENCE PRINT FOR

MOTOR MOUNT: 14-3110l

TOOL DRAWING TH-2838I

MOTOR MOUNT DOLLY - FIG. 3-19
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MOUNT HARNESS WITH GONTROL
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COLUMN IN NEUTRAL POSITION

BREWSTER REF. DRAWING
20 -6600I

CABLE ASSEMBLY
20-66001 - 2

_ _2 EACH REQ'D.

=

S

NSR

G

N

=

RUDDER PEDAL INSTALLATION

14-52441

CABLE ASSEMBLY

20-66001-4

cupP
12-65304-3

12-65304-13

,T
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SECTION IV

Service Instructions

POWER PLANT
AND
POWER PLANT CONTROLS

1 GeNerAL: This group includes the following
items (see figs. 4-1, 4-2, 4-3 and 4-4);

Power plant.

Power plant controls.

Airscrew and airscrew controls.

Starter and starter controls.

Cowl gills and cowl gills controls.

Fire extinguisher and fire extinguisher controls.
Exhaust system.

Engine mount.

Power Plant

2 GeneraL: The engine supplied with this aircraft
is an air-cooled fourteen (14) cylinder Wright Cyclone,
Model R2600A5B-5, manufactured by the Wright
Aeronautical Corporation of Paterson, New Jersey,
UiSeAL

3 DescriptioN: A full description of the engine
and specifications thereof is given in the relevant
engine handbook.

4 OPERATION: The operation of the engine, during
flight, is explained in detail in the Pilot’s Notes, Air
Publication 2038A. Operation of the engine on the
ground shall be governed by the official operational
limitations (see Pilot’s Notes or engine operational
limitations leaflet), in so far as manifold pressure,
R.P.M., oil and fuel pressures, oil and cylinder head
temperatures are concerned. The cowl gills must
be fully open during all engine ground operation.

5 A satisfactory routine of starting and stopping
the engine follows. (See also Pilot’s Notes. The
instructions in the Pilot’s Notes shall be followed
if they differ from those given below.)

Starting:
a. Open cowl gills.

b. Airscrew Master Safety Switch “on” and
Selector Switch set to “auto.”

c. Airscrew governor control lever in aft position
marked “increase R.P.M.”

d. Supercharger control in “low’” blower (aft).
e. Mixture control in “full rich” (forward).

f. Throttle control in a position to develop 800
to 1000 R.P.M. This position will vary slightly
with each aeroplane, but should be between !/;
and !/, open from the closed position.

g. Fuel valve in “‘On-Starboard Reserve’ tank.

h. Operate wobble pump to obtain six (6) lbs. per
sq. in. on fuel pressure gauge. The wobble pump
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must be operated continuously during actual
priming and starting operations.

i. Prime the engine by depressing the electric
primer switch for three to twenty seconds, de-
pending on atmospheric conditions—the amount
of prime increases with colder conditions. Dur-
ing the priming operation the airscrew MTUST be
turned over, by hand, four revolutions to obtain
at least two full turns of the engine crankshaft.

j-  Turnignition switch to “both on.” The igni-
tion switch in the gunner’s cockpit must be in the
“both on’ position at all times.

k. Energize the electric inertia starter by moving
the starter switch upwards for a period of five
seconds or until the inertia flywheel has reached
its maximum speed—which is indicated when
no further change in the sound produced by the
starter is noted.

1. The final operation requires that three things .
be done simultaneously and immediately after the
inertia flywheel has reached maximum speed.
These three things are:

Snap the starter switch downwards to engage
the starter,

Depress the electric primer switch to obtain
fuel,

Operate wobble pump to maintain fuel pres-
sure.

Continue this operation until the engine fires
regularly or the inertia starter comes to rest. It
is important that these primer operations be con-
tinued until the engine does fire regularly. The
booster coil in the ignition system operates only
when the starter is engaged. Without priming, the
fuel supply to the engine is inadequate, and fuel
pressure can only be obtained with the wobble
pump.

m. If the engine fails to start, turn the ignition
switch to the “off”” position and repeat operations
(h) to (1) inclusive.

Stopping:
a. Cowl gills open.
b. Supercharger control in ‘“‘low’ blower.
c. Airscrew governor control in “low’ pitch.

d. Airscrew master switch in “on’’ position and
selector switch set to ‘““auto” position.

e. Open throttle to position to develop 1000 to
1200 R.P.M.

f. Use the oil dilution system as recommended
in the Pilot’s Notes.
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g. Mixture control valve to “idle cut-off” posi-
tion.

h. Fuel valve to “off”’ position.
i. Ignition switch to “‘off”” position.

6 SERVICING AND MAINTENANCE: Information con-
cerning the servicing and maintenance of the Wright
R2600A5B-5 engine will be found in the relevant en-
gine handbook.

Power Plant Controls

7 GeNERAL: The power plant controls include the
throttle, mixture and supercharger controls, primarily.
The controls for the starter, airscrew, fire extinguisher
system and cowl gills are explained under separate
headings in this section of the handbook. The elec-
tric primer is discussed in paragraph 111. Two ignition
switches are provided, one in each cockpit.

8 DgescripTION: The power plant primary control
system consists of two engine control quadrants (one
in each cockpit), push-pull rods, bell-cranks, levers and
cables. A skeleton engine control quadrant is located
in the gunner’s cockpit which is mechanically inter-
connected with the engine control quadrant in the
pilot’s cockpit for the operation of the throttle only.
9 The engine control quadrant in the pilot’s cockpit
includes levers and knobs for four controls. Start-
ing with the farthest outboard knob and progressing
inboard, they are:

Airscrew governor control (marked “P”)
Throttle control

Mixture control (marked ‘“M”)
Supercharger speed control (marked “SC”)

The throttle control does not have a knob, the knob
being replaced by a bomb release switch. The quad-
rant design provides an adjustable throttle stop,
a latching device for intermediate settings of the
airscrew governor and provisions for automatically
resetting the mixture control to “full rich” when the
throttle is opened to obtain full power.

10 Push-pull rods are used to transmit motion from
the engine control quadrant to bell-cranks and levers
supported on the forward side of the fireproof bulk-
head for the operation of the throttle, mixture and
supercharger controls. Push-pull rods are also used
to transmit motion from the fireproof bulkhead to the
unit actuating levers, except that two lengths of cable
are used in the throttle control system between the
fireproof bulkhead and the engine bell-cranks. The
push-pull rods are provided with sealed bearings and
adjustable (length) ends. The adjustable ends are
furnished with jam nuts for securing. The cables
are furnished with turnbuckles. Quick disconnection
of all control rods may be accomplished at the fire-
proof bulkhead. Electrical bonding is provided
across control connections, where required.

11 OperaTION: The throttle control is operated

by moving the throttle lever fore and aft in either the
pilot’s or gunner’s cockpit. The throttle is “closed”

when in the rearmost position. Opening the throttle
to increase power or speed is accomplished by moving
the throttle lever forward. The stop provided in the
quadrant should be adjusted to provide the proper
combination of R.P.M. and manifold pressure for
take-off when the airscrew pitch is properly adjusted.

12 The mixture control lever provides correction
for the fuel/air ratio. The mixture control is normally
placed in the “full rich” position which is the rear-
most position of the lever in the quadrant. Moving
the lever forward “leans” (i.e., weakens) the mixture.
The extreme forward position of the mixture control
lever actuates the idle cut-off valve in the carburetor
for stopping the engine. The quadrant design pro-
vides automatic return of the mixture control to the
“full rich” position when full or near full power is
used.

13 The supercharger control is provided with two
positions. The rear position is “low” and the for-
ward position is “high.” The engine manufacturer
recommends that the supercharger speed should not
be changed at intervals of less than five minutes.
The control should be moved from one setting to
another in a period of time of one to two seconds.
The control lever should not be left in any inter-
mediate position. The use of “high” blower causes
a marked reduction in power at sea level and low
altitudes and should only be used at the higher alti-
tudes for which it is intended.

14 Two ignition switches are furnished, one in each
cockpit. The switches are connected in a parallel
circuit and are not mechanically inter-connected.
Both switches must be in the “both on” position
when the engine is running. The engine ignition
may be cut off from either cockpit.

15 SERVICING AND MAINTENANCE: The general
security of all connections should be inspected at
each engine check period. Push-pull rod end bearings
should be inspected for dents, out-of-rounds or dam-
aged dust plates. Damaged rod-ends must be re-
placed. Excessive dirt and dust deposits should be
removed with a spray cleaner. Never immerse sealed
bearings in any fluid. Bonding connections should
be inspected at the same time.

16 The adjustment of the cables in the throttle
control system shall be inspected at each engine check
period. The cables should be adjusted to eliminate
any lag in throttle operation, avoiding excessive
tightness. ‘
17 Excessive looseness which causes the throttle
to creep, or excessive stiffness may be created by
maladjustment of the engine control quadrant.
Access to the friction adjustment of the quadrant is
obtained by removing the side cover plate.

18 The operation of all power plant controls shall
be checked before each flight.

Airscrew and Airscrew Controls
19 GEeNERAL: The airscrew furnished with the
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Bermuda Aeroplane (see fig. 4-5) is a Curtiss elec-
tric constant speed, Model C5325-C14, manufac-
tured by the Curtiss-Wright Corp., Curtiss Propeller
Division, Caldwell, New Jersey, U. S. A. Other
units employed in the airscrew control system are as
follows:

Governor (Curtiss 100006-c).

Brush housing (Curtiss 104-9302).

Selector switch (Curtiss 102911).

Necessary wiring to connect the system elec-
trically and an Arens control to provide
manual control of the governor.

20 DescripTioN: The airscrew has a blade diame-
ter of twelve feet. The three blades have a con-
trollable pitch angle of 25° with the low pitch set
at 28° and the high pitch set at 53°. The air-
screw rotates clockwise (viewed from the cockpit)
and its speed is .5625 times the engine speed. The
feathering feature of the airscrew is not employed
and the feathering limit switch cam is set at 53°, the
same as the high pitch limit switch.

21 The governor is of the proportional speed type.
The stop on the governor is adjusted to exact take-
off R.P.M., when the governor control lever in the
pilot’s cockpit is in the extreme forward position
marked “increase R.P.M.” The governor is used to
maintain constant speed of the airscrew and engine.

22 Variations of speed are obtained by resetting the
governor control in the pilot’s cockpit. The governor
control functions only when the master switch is in
the “on” position and the airscrew selector switch
is in the position marked ‘‘auto.” The governor
performs no function except when operating in con-
stant speed.

23 The selector switch (see fig. 4-5) is a four-way
toggle switch which functions only when the master
safety switch is in the “on” position. When the
switch is positioned toward the marking ‘‘auto,”
constant speed operation will result. When the
switch lever is positioned vertically the airscrew
performs as a controllable fixed pitch airscrew. Varia-
tions in pitch are obtained by moving the selector
switch lever aft and to one side or the other. Moving
the lever aft and outboard will cause the pitch setting
to increase, resulting in a decrease in the airscrew
R.P.M. Moving the lever aft and inboard produces
an opposite effect. The maximum and minimum
pitch settings are established by limit-stop switches
located in the airscrew motor unit. The limiting
pitch setting is indicated by no further change in
R.P.M. as the selector switch is held in position.
The selector switch is located on a junction box just
aft of the engine control quadrant. The master
safety switch for the airscrew is located adjacent to
the selector switch. The master switch must be in
the “on” position at any time that the aeroplane is
being operated. The master switch functions as a
safety switch in that it returns to the neutral position
in the event of an electrical overload in the airscrew
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or airscrew control system. To reset the master
switch it is necessary to return the switch from the
neutral (vertical) to the “off’ position and then
place the switch in the “on’’ position.

24 A more detailed description of the airscrew and
airscrew controls is given in the Curtiss Electric
Propeller Handbook.

25 OpPERATION: The selection or choice of operating
the airscrew at “‘constant speed” or ‘“‘fixed pitch” is
a matter for the pilot to determine after consideration
of all the factors involved. In so far as ground opera-
tions are comcerned the following will apply: The
master switch must be kept in the “on” position.
The selector switch except when otherwise necessary,
will be in the “auto” position and the governor control
lever (marked ‘“P”) on the engine control quadrant
will be in the position marked “increase R.P.M.”
It will be necessary to operate in the “fixed pitch”
position when making certain minor engine adjust-
ments and when checking the engine R.P.M. to
determine whether or not the engine is functioning
satisfactorily.

26 The latitude of complete operating instructions
is extensive. The phase of these operations is com-
prehensively discussed in the Curtiss Electric Propel-
ler Handbook and it is recommended that further
reference be made to that handbook.

27 SERVICING AND MAINTENANCE: Refer to the
Curtiss Electric Propeller Handbook.

Starter and Starter Controls

28 GENERAL: The starter is a combination direct
drive and inertia type designated as Series 41. It is
manufactured by the Eclipse Aviation Corporation,
East Orange, New Jersey, U. S. A. Provision is made
to energize the inertia flywheel manually with a hand
crank.

29 The starting system also includes the following:

Starter relay solenoid (Eclipse C-53540-2).

Battery booster coil (Eclipse 91662).

Hand crank (Eclipse D-57431-1).

Three position starter control switch and neces-
sary electrical wiring.

30 DescripTioN: The starter is provided with an
integral solenoid engaging device. A standard six
inch mounting flange is furnished and the starter
weighs fifty-three and one-half pounds. Operating
as a direct drive starter against a torque of four
hundred pound feet, the current draw for this twenty-
four volt unit is one hundred and forty amperes
at eighteen and seven tenths volts with a cranking
speed of thirty-one revolutions per minute.

31 Remote control is provided by a three position
toggle switch. When the starter system is not being
used the toggle switch is placed in the neutral (center)
position. This toggle switch is located on the star-
board side panel in the pilot’s cockpit.
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32 The hand crank for the starter is stowed in the
baggage compartment.

33 A more complete and detailed description is
given in the Eclipse Handbook.

34 OperRATION: Three methods of starter operation
are provided, namely: Combination inertia-direct
drive, direct drive, and inertia. The first method is
accomplished by moving the engine starter switch
upwards which closes a circuit to the relay solenoid.
The solenoid in turn closes a circuit which operates
the starter motor. The starter motor emergy is
transmitted through gearing to the inertia flywheel.
The time required to obtain maximum speed of the
inertia flywheel will vary, depending primarily upon
the outside air temperature. It is always advantage-
ous to energize the inertia flywheel to maximum
speed. The relative speed of the inertia flywheel
will be noted by the emitted sound. Maximum speed
is indicated when the sound level is stabilized.
When maximum speed has been obtained in the inertia
flywheel, the engine starter switch is moved down-
wards. Moving the toggle switch downwards com-
pletes three circuits. The three circuits are the
battery booster coil, the starter engaging solenoid
and the starter relay solenoid. This permits the
kinetic energy of the inertia flywheel and the prime
energy of the starting motor to be used jointly and the
engine ignition system to be aided by the battery
booster coil. This method of starter operation is the
most efficient and economical.

35 The second method is to use the starter as a direct
drive. It is accomplished by moving the starter
switch downwards which completes the circuits to
the booster coil, starter relay, and starter engagement
device. In this instance the starter motor is directly
engaged to the engine and is not aided by the inertia
flywheel. This method of starter operation should
be used only to start an engine which is warmed up
by recent operation. Its use, generally, should be
discouraged.

36 The third method is the use of the inertia starter
(energized by hand crank or external energizer) which
is intended to meet emergencies when the required
electrical supply is not available. To energize the
starter either the hand crank or an external energizer
is inserted into the hand crank extension (located on
the lower starboard side of the engine accessory
compartment) and rotated until maximum speed of
the inertia flywheel has been attained. The starter
is then engaged. This means of operating the starter
is not so effective as the combination direct-drive/
inertia starting method; however, it is adequate for
emergency starting.

37 SERVICING AND MAINTENANCE: The reliability
of starters and starting systems is quite high.
Routine inspection and a check for general security,
at each engine check period, should include careful
inspection of attaching and parting surfaces for loosen-

ing. For other information on servicing and main-
tainance refer to the Eclipse Handbook.

Cowl Gills and Cowl Gills Controls (See fig. 4-6)

38 GeNERAL: The mnecessary additional cooling
required by the engine for ground running or high
power output at low airspeed is obtained by adjustable
cowl gills.

39 DzscripTioN: Ten cowl gills are located just
aft of the engine nose cowl ring, four on each side
above the exhaust tail pipe and one on each side
below the tail pipe. The cowl gills are made of
formed sheet metal with sliding fibre filler plates to
maintain an unbroken face area as the circle diameter
is expanded by opening. The cowl gills are hinged
at the forward end and are actuated by push-pull
rods.

40 The actuating system includes a series of bell-
cranks supported in brackets welded to the outer
periphery of the engine mount ring. The bellcranks
are inter-connected by push-pull rods. Push-pull
rods are also used to connect, individually, the cowl
gills to the bellcranks. The motion is obtained from
a single hydraulic cylinder which is mounted athwart-
ships on the lower centre portion of the engine mount
ring. Fluid under pressure to operate the hydraulic
system is obtained from the main hydraulic system
of the aeroplane.

41 Remote control of the hydraulic system control
valve is provided. The valve is mounted on the
forward port side of the fireproof bulkhead just below
the thrust line. The remote control system consists
of an Arens control operated by a push-pull knob
located under the main instrument panel on the star-
board side of the pilot’s cockpit.

42 The control valve is manufactured by Bendix
Co. (No. 400795). The hydraulic cylinder is manu-
factured by the Aircraft Engineering Products Corp.
(20-528148).

43 OpPERATION: The cowl gills are fully opened by
pulling the push-pull knob to the extreme aft position.
Intermediate settings of the cowl gill opening are
obtained by returning the knob to the half-way posi-
tion when the desired opening is reached. The cowl
gills are closed by pushing the knob to the extreme
forward position. The cowl gills should always be
fully open when the engine is operated on the ground.

44 SERVICING AND MAINTENANCE: The general
security of all exposed parts of the cowl gills and their
controls should be inspected daily.

45 Satisfactory operation of the cowl gills should be
checked before each flight.

46 Excessive lubrication results in an accumulation
of dirt and dust. Such dirt and dust contain much
abrasive matter. The deposits of dirt and dust
should be removed regularly. This applies par-
ticularly to the sliding surfaces of the cowl gills and
sliding filler plates.

47 Minor dents in the cowl gills may be dis-
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regarded. Loose rivets shall be replaced imme-
diately. Abraded surfaces shall be recoated with a
corrosion preventive finish. Badly damaged cowl
gills must be replaced.

48 The hydraulic actuating cylinder for the cowl
gills shall be serviced in the same manner as the other
units of the main hydraulic system.

Fire Extinguisher and Fire Extinguisher Controls

49 GeneraL: The fire extinguishing system is of
the compressed carbon dioxide (CO,) type, operated
manually or automatically. The automatic operation
is produced either by flame or shock actuators. The
hand-operated carbon tetrachloride fire extinguisher
supplied with the aeroplane is not considered a part
of the fire extinguishing system. The system consists
of the following items (see fig. 4-7):

CO; cylinder (Kidde 23101).

Cylinder operating head (Kidde 24785).

Four flame actuators (Kidde 23081).

Shock actuator (Kidde 78914).

Electric valve cartridge (Kidde 64062).

Perforated gas discharge ring and necessary wir-
ing and tubing to connect the system.

50 DescripTioN: The cylinder is mounted aft of
the fireproof bulkhead on the starboard side. It is
accessible from the pilot’s cockpit. The cylinder
has a capacity of five pounds of carbon dioxide
(CO,) which is compressed to an average pressure of
850 Ib./sq. in. at 70° F. The pressure increases with
elevated temperatures. The maximum allowable
storage temperature for a fully charged cylinder is
130° F. A safety disc in the head of the cylinder will
rupture at 2350-2400 1b./sq. in. Cylinder charge
is determined by weight.

51 The system includes an overboard discharge
fitting which is located in the starboard fuselage skin
just forward of the cylinder. The opening in the
fuselage skin is fitted with a thin cover plate, coloured
red. In the event that the pressure safety disc in the
head of the cylinder is ruptured, the red coloured cover
plate over the discharge fitting will also be ruptured.
This provides an external visual means of noting an
accidental blow-off of the cylinder. It must be re-
membered, however, that the red coloured cover plate
will not show a depletion of gas charge resulting from
a slow leak or operation of the system.

52 The operating head on the cylinder includes pro-
visions for operating either manually or by an electric
valve cartridge. The clectric valve cartridge is dis-
charged by an electrical impulse from either the
shock actuator or one of the flame actuators.

53 A shock actuator is located near the centreline of
the aeroplane on the forward side of the fireproof bulk-
head. It contains a weight held in place by a spring.
The weight may be moved to close a circuit that will
energize the electric valve cartridge when a shock load
occurs. The actuator is adjustable and is set for 6G
when the aircraft is delivered. Adjustment is pro-
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vided by means of a screw on the starboard side of the
actuator. This provides automatic operation of the
fire extinguishing system in the event of a crash.

54 Four flame actuators are installed in the engine
accessory compartment. A temperature of 300° to
450° F. causes a fusible link to melt and close an
electric circuit. The presence of an open flame will
cause instantaneous action of the actuator. FEither
one of the four actuators will energize the electric
valve cartridge.

55 A perforated discharge tube is used to obtain
distribution of gas to the desired areas. The tube is
formed into a large ring which encircles the engine aft
of the cylinder row with one end continuing up and
around the carburetor air intake. Both ends are
plugged and the ring is perforated at two inch in-
tervals with .063 inch diameter holes.

56 OperATION: The fire extinguishing system is
operated manually by pulling the release handle fully
out. The handle is located on the starboard side
panel. When the handle is fully pulled out, a lever
is tripped in the operating head on the charged cylinder
which pierces a disc and releases the gas. The gas
flows through a line of tubing to the perforated gas
discharge ring where it issues through the perfora-
tions.

57 Automatic operation occirs whenever either the
shock or flame actuators energize the electric valve
cartridge. A piston is moved in the operating head
by the explosion of the valve cartridge, tripping the
same lever that is actuated by manual operation.

58 SERVICING AND MAINTENANCE: The condition
of the red coloured blow-out plate should be checked
before each flight. The cylinder must be recharged
or replaced when the blow-out plate is shattered.
Also, it must be recharged or replaced after each use.
59 The general security of the fire extinguishing sys-
tem shall be checked at each engine check period.

60 The cylinder shall be removed and checked for
gas charge every 120 flight hours or three months—
whichever occurs first. A log tag will be found at-
tached to the top of each cylinder which shows the

" net and gross weight of the cylinder. The cylinder

shall be recharged or replaced when the weight of the
gas has diminished by four ounces. The result of
each weight check shall be logged on the log card.

Exhaust Systefn

61 GeNERAL: The exhaust system consists of two
collector manifold assemblies shown on Solar drawing
12-818. The manifolds are manufactured by the
Solar Aircraft Co., Lindbergh Field, San Diego, Cali-
fornia, U. S. A.

62 DescripTION: The manifold assemblies are fab-
ricated of four (4) sections of seam-welded stainless
steel sheet. Except for the upper section, each section
consists of one integral and one separate exhaust tube.
The separate tubes are assembled into the sections
with slip joints. The integral tubes furnish the sole
support for the exhaust system and are attached to
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the exhaust ports of the rear row cylinders, except for
the tube leading to No. 14 cylinder which is a front
row cylinder. The tube flanges are secured with
brass nuts to minimize the breaking of exhaust port
studs.

63 Collars are provided at the slip-joints connecting
the sections together to complete the assembly.

64 The exhaust system discharges the exhaust gas
to the atmosphere just under and forward of the lead-
ing edge of the wing.

65 OPERATION: The operation of the exhaust sys-
tem requires no attention.

66 SERVICING AND MAINTENANCE: Give -careful
attention to newly installed collector rings for at
least the first thirty hours of operation. Keep the
tube flange attaching nuts properly tightened. In-
spect flanges for cracks. Obtain satisfactory adjust-
ment of the slip-joint collars. These collars should
be just barely tight. A light tap with a small hammer
should move them. Avoid excessive tightness which
may cause the head of the clamp bolts to snap off
during engine operation.

67 After the first thirty hours check the general
security of the collector manifolds at each engine
check. Inspect closely for cracks.

68 Small cracks in the exhaust system may be re-
paired - by gas welding. Much difficulty will be
avoided by careful cleaning before attempting to weld
stainless steel exhaust system parts.

Engine Mount

69 GENERAL: The engine mount is a conventional
tubular ring rigidly attached to the fuselage by eight
main brace tubes. The brace tubes converge to
four points of attachment. Lord ‘“Dynafocal”
suspensions are used to attach the engine to the en-
gine mount ring.

70 DescrIpTION: The engine mount is fabricated
of chrome molybdenum steel tubing joined by gas

welding. Secondary brace tubes support the mid-
point of the two long diagonal braces and an athwart-
ships brace restrains the secondary braces from side-
wise motion. Two brace tubes support the fuselage
gun aft mounting posts. Brackets which support the
cowl gill actuating bell cranks are welded to the engine
mount ring.

71 The Lord “Dynafocal” suspensions are used to
dampen out engine vibration which is absorbed by
means of shear within the rubber part of these units.

72 OPpERATION: The function of the engine mount
is to carry the torque, thrust and weight loads from
the engine back into the fuselage structure. When
the engine mount is in a satisfactory state of repair
these functions are maintained without further at-
tention.

73 SERVICING AND MAINTENANCE: At each engine
check period the engine mount shall be checked for:

a. General security.

b. Cracks and dents in steel tubing.

¢. Decomposition of Dynafocal suspension rubber
parts.

d. Tightness of bolts to engine mount ring. Lu-
bricate the bolts attaching the suspension to the
brackets on the engine mount ring.

74 Careful attention must be given to the Dynafocal
suspension bracket attaching bolts. Should these
bolts be too tight, undesirable loads will be imposed
on both the bracket and the suspension unit. The life
of the rubber parts of the suspension units will be
lengthened by avoiding the accumulation of mineral
oils and greases.

75 At each engine change period the engine mount
should be completely inspected after removal of the
finish (preferably by sand blast). Carefully repair
or correct all faults noted and completely refinish.

76 Repairs to the engine mount will be made in
accordance with Volume II of Air Publication 2038A.
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J-19
J-37
J-K-17
J-39
J-26
J-40
J-23
J-41
J-24
J-33
J-22
B-4
I-6
I-17
A-20
J-34
D-13
H-51
C-3
1-12
1-2
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B-10
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G-1
L-1
K-1
A-4
A-27
A-13
A-17
A-M-11
A-M-18
A-3
A-21
A-19
A-23
I-3
A-24
H-1
K-2
J-36

CONSOLIDATED INDEX

(ALPHABETICALLY ARRANGED)

POWER PLANT DIAGRAMS

(FIGS. 4-1, 4-2, 43 and 4-4)

FIG.

NUMBER PART NUMBER
4-2,-3,-4 NAF-1150-3AB-320
4-4 NAF-1150-4A-58
AN NAF-1150-4A-320
All NAF-1150-6A-112

4.3 NAF-1150-6AC-128
41 NAF-1150-8A-72
4.3 44 NAF1150.8AC-31
44 NAF1150-16A-50
4.4 NAF-1150-16A-59

41 44 NAF1150-16A-138
1.4 NAF1150-16AB-72
All 1443004
4.2 1443005
4.2 148012
All 1448002

All NAF1161-1
1.2 NAF.213700-8D
11 147008
40 CAT7196-1 Eclipse
1.2 1443024
All 1401682
41,04 1401508
41 42
42
L 20128 Purolator
All lipse
All 100006 C Curtiss
All IERE LI RE]
i M.AKD-A-4-14
i M.AKO. 1414
“ ANNBLEDA18
LR ANKGT-16D.21
4“2 SAO5T Kidde

A TAARDOL 15
A 1A AN001 .14
a0 1AAK001-16
All (ERERIN]
4,04 Molar 12.818
All (ERIRIO|
41,00 AKL.-S
LEL R R} HDAOT0-8 Romec
48 4 JUAVE Pesco
n BMNA Eelipse
4,800 TAAB008 13
A, 000 TAANO0S- 31
All 1A An040-1
All AR08
Al (EEERIIE R
All 14480084
Al An0087
41,8, HAR060

All 1 AN0G

All AR

ANl 2002
41,80 AB0074

4 B0 Belipse

an ANOZOGA

“ ACATD6210

NOMENCLATURE

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Control Assem.; Airscrew Pitch Setting

Control Assem.; Carburetor Air Control (forward)

Control Assem.; Carburetor Air Control (rear)

Control Assem.; Engine Controls, Front Cockpit

Coupling; Conduit “Y”

Coupling; Tube Tee

Cradle Assem.; Lubr. System, Oil Tank

Crank—Extension; Hand

Disconnect—Quick Unit; Carburetor Air Control

Duct Assem.; Carburetor Air Door; Aft Section

Duct—Air; Lubr. System, Eng. Cowl, Oil Cooler

Fairlead; Airscrew Pitch Setting Control, Cowl Seal
Fairlead; Airscrew Pitch S ng Control, Cowl Seal

Filter; Hydraulic System, Fluid Cleaning

Generator

Governor Assem.; Airscrew Constant Speed Control

Handle Assem.; Fuel System, AEL Unit Control

Hose Assem.; Flexible Instrument Connecting (Navy Spec.)
Hose Assem.; Flexible Instrument Connecting (Navy Spec.)
Hose Assem.; High Pressure, Flared Tube & Swivel Connection
Hose Assem.; Medium Pressure, Flared Tube & Swivel Connection
Hose; Automatic Fire Extinguisher, Flexible-Connecting
Hose—Self Sealing; Fuel System, AEL Unit to Engine Pump
Hose—Self Sealing; Fuel System, AEL Unit to Selector Valve
Hose—Self Sealing; Fuel tem, Eng. Pump to Carb.
Jackshaft; Engine Controls, Supercharger

Manifold Assem.; Power Plant, Engine Exhaust

Mount Assem.; Power Plant, Engine

Pump; Fuel System, Hand

Pump; Power Plant, Engi Driven, Fuel

Pump; Power Plant, En Driven, Hydraulic

Pump; Power Plant, Engine Driven, Vacuum

Rod-Control Assem.; Engine Controls, Mixture

Rod-Control Assem.; Engine Controls, Throttle (rear cockpit)
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Supercharger (fwd.)
Rod-Control Assem.; Engine Controls, Supercharger (rear)
Rod-Control Assem.; Engine Controls, Throttle (carb. to bellcrank)

Rod-Control Assem.; Engine Controls, Throttle (cockpit interconnecting)

Rod-Control Assem.; Fuel System, AEL Unit (fwd. cockpit)
Rod-Control Assem.; Fuel System, AEL Unit (rear cockpit)
Scoop-Elbow; Carburetor Air Door

Seat; Pilot’s (North American)

Separator—O0il; Vacuum IP'ump Discharge

Shaft; Tachometer

Solenoid; Lubr. System, Oil Dilution Valve

BYMBoL

Cam

H-19
H.21
H-18
H.20
C2
A20
G
L2
Hh
DK
G
L-23
L-22
LN
L
L
L
Loa
Lt
Loab
L9

G KM

DA

C.J80

Loy
Lz
L
L-10
n.a

PART NUMBER
F-79641 and

C-53540-2
14-47004-2
14-47004-4
14-47004-3
14-47004-5
14-45002
14-43069
14-48257
20-53112
14-47002
14-53040-2
14-48001-12
14-53102-29
14-53102-28
14-531397
14-53102-15
14-53102-14
14-53102-11
14-53102-16
14-53102-10
14-53102-7
14-53102-12
14-51001-3
14-51001-1
14-51001-2
14-42015
14-47001-5
14-47001-9
14-42013
14-42011
14-43003-10
5-61429
14-48001-20
14-48001-19
14-48001-18
14-48001-17
14-53102-22
14-53102-21
20-53102-18
14-42003-14
14-42003-4
14-47001-8
14-47001-4
14-47001-3
14-47001-1
14-47001-7
14-47001-2
14-53040-4
14-53040-5
14-53040-6

24V., D.C., Type E

702-HB-6D

2258-A1 Bendix

20-53106

6D115 Electrol
CR-161E Harrison
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NOMENCLATURE

Starter; Direct/Inertia, Hand/Electric, Model 447-10, Series 41 (Eclipse)
Strap Assem.; Oil Cooler, Lower Front Support

Strap Assem.; Oil Cooler, Lower Rear Support

Strap Assem.; Oil Cooler, Upper Front Support

Strap Assem.; Oil Cooler, Upper Rear Support

Support Assem.; Starter System, Inertia Hand Crank
Support; Engine Controls, Rear Throttle Rod

Support; Fuel System, AEL Unit to Selector Valve Hose
Tank Assem.; Hydraulic System, Fluid

Tank Assem.; Lubrication System, Qil

Tube Assem.; Automatic Fire Extinguisher

Tube Assem.; Fuel System, Fuel Pump to Carb. Vent
Tube Assem.; Hydraulic System, Cowl Gill Supply
Tube Assem.; Hydraulic System, Cowl Gill Supply
Tube Assem.; Hydraulic System, Filter to Disconnect Valve
Tube Assem.; Hydraulic System, Pump Pressure

Tube Assem.; Hydraulic System, Pump Supply (lower)
Tube Assem.; Hydraulic System, Pump Supply (upper)
Tube Assem.; Hydraulic System, Tank Drain (center)
Tube Assem.; Hydraulic System, Tank Drain (lower)
Tube Assem.; Hydraulic System, Tank Drain (upper)
Tube Assem.; Hydraulic System, Tank Return

Tube Assem.; Instrument, Fuel Pressure Gauge

Tube Assem.; Instrument, Manifold Pressure Gauge
Tube Assem.; Instrument, Oil Pressure Gauge

Tube Assem.; Instrument, Oil Separator

Tube Assem.; Lubr. System, Engine Crankcase Vent
Tube Assem.; Lubr. System, Qil Dilution Supply

Tube Assem.; Vacuum Pump, Discharge

Tube Assem.; Vacuum Pump, Suction

Tube—Control Assem.; Engine Controls, Mixture
Tube—Impulse Assem.; Synchronized Gun

Tube; Fuel System, Fuel Pump Drain (lower)

Tube; Fuel System, Fuel Pump Drain (upper)

Tube; Fuel System, Supercharger Drain (lower)
Tube; Fuel System, Supercharger Drain (upper)
Tube; Hydraulic System, Pump Drain (lower)

Tube; Hydraulic System, Pump Drain (upper)

Tube; Hydraulic System, Tank Vent & Overflow

Tube; Instrument, Oil Separator, Oil Return

Tube; Instrument, Oil Separator, Overboard Drain
Tube; Lubrication System, Oil Drain

Tube; Lubrication System, Return, Cooler to Tank
Tube; Lubrication System, Return, Pump to Cooler
Tube; Lubrication System, Supply

Tube; Lubrication System, Tank Filler Neck Scupper
Tube; Lubrication System, “Y” Cock to Engine Supply
Tube—Perforated Assem.; Automatic Fire Extinguisher
Tube—Perforated Assem.; Automatic Fire Extinguisher
Tube—Perforated Assem.; Automatic Fire Extinguisher
Valve; Electric Primer (Holley)

Valve; Drain (Parker)

Valve; Hydraulic System, Four-Way Control

Valve; Hydraulic System, Relief

Valve; Hydraulic System, Unloader

Valve; Oil Cooler, Thermostat Control

ALPHABETICAL INDEX - FIGS. 4-1, 4-2, 4-3, 4-4



SYMBOL

L-13
D-1
D-5
1-13
A9
A-6
A-8
A-25
F-2
0-1
0-2
J-7

B-J-2
A-12
G-4
B-12
B-11
B-7

1-8
D-9

FIG.
NUMBER

4-1,-2,-3
4-1,-2
4-1,-2,-3
41,28
4-2
4.4
4-4

4-1 4-2
4-1
41
4-2
4-2

1-7,-9,-10,-11  4-2

1-15-16
B-5-14
B-6
B-8
B-9
D-14
H-22
H-6
C-J-4
J-2
J-43
J-1
J-42
J-27
J-15
J-16
J-13
J-25
J-21
J-14
J-9
J-12
J-38
J-8
J-20
J-18

4-1 4-2
41
4-1
4-1
4-2

4-1 44

4-1,-3,-4
4-3

4-2,-3,-4
4-3

4-2,-3,-4
4-3
4-3

41 4-3

4-3 44

4-1 4-3
4-3
4-3
4-3

4-3

PART NUMBER

HIL-107 Simmonds
23081 Kidde
78914 Kidde
14-13018
14-43013-2
14-43013-1
14-13042
14-43013-3
14-31116
14-43055
14-48169
20-54156
14-54028-1
14-54030-1

14- 58-1
14-47005
14-43007
14-43009
14-43052
14-329245
14-43010
14-48186
14-47028
104-930-2 Curtiss
14-43048

1685-F Holley
ACT35-16

ACT3:
NAF1051-20
NAF1051-20-T
2( 417
1-00318-18

W91-8
755-5-2-6 Adel
755-2-6 Adel
735-5-2-6 Adel
W-90-73
AC-37D6114-S
B-8504035
C-31245 Eclipse
14-54296-14
14-54296-10
14-54296-15
14-54296-11
14-54296-12
14-54296-7
14-54296-5
296-9
4-54296-3

NOMENCLATURE

Accumulator; Hydraulic System

Actuator—Flame: Automatic Fire Extinguisher
Actuator—Impact; Automatic Fire Extinguisher

Bellerank Assem.; Carburetor Air Control

Bellerank Assem.; Engine Controls, ‘Mixture (lower)
Bellcrank Assem.; Engine Controls, Mixture (upper)
Bellcrank Assem.; Engine Controls, Throttle (lower)
Bellerank Assem.; Engine Controls, Throttle (upper)

Bolt; Engine Mount, Attaching

Boot Assem.; Engine Controls, Firewall Fume Sleeve

Boot Assem.; Fuel System, AEL Unit Control, Fume Sleeve
Box—Junetion, Assem.; Electrical System, Airserew Control Relay

Box—Junction,

A

sem.; Electrical System, Engine Mount

Box—Junction, Assem.; Electrical System, Generator Control
Assem.; Electrical System, Starter Switch
Brace Assembly; Lubr. System, Oil Tank Cradle

Box—Junction,

Bracket Ass:
Bracket Ass

Engine Controls, Bellerank, Firewall

m.; Engine Controls, Mixture-Throttle

Bracket Assem.; Engine Controls, Supercharger Control Jackshaft
Bracket; Carburetor Air Control

Bracket; Engine Controls, Mixture

Bracket; Fuel System, AEL Unit Control Handle

Bracket; Lubri

Brush Assembly

m System, “Y” Cock
Airscrew

Cable Assembly; Engine Controls, Throettle

Carburetor

Clamp; Bonding, !
Clamp; Bonding, 1i%

in

Clamp; Bonding, (Loop Type)

Clamp; Bonding, (Loop Type)

Clip; Automatic Fire Extinguisher, Inner Seal
Clip; Standard Bonding

Clip; Standard Bonding, "

,

Clip; Support & Bonding
Clip; Support & Bonding
Clip; Support & Bonding
Clip; Tube Support

Cock; “Yi&

Cooler—Oil; Lubrication System (Harrison Mod. CCV20)

Coil—Booster
Conduit A:

m.; Flexible-Shielded, Airscrew Control Governor (forward)

Conduit Assem.; Flexible-Shielded, Airscrew Control Governor (rear)
Conduit Assem.; Flexible-Shielded, Airscrew Brush Ring (forward)

Conduit Assem.;
Conduit Assem.;

H

Conduit Assem.;

Conduit Assem.;

Conduit Assem.;

Conduit Assem.;
Conduit Assem.;

5

Conduit Assem.;

Conduit Assem.;
Conduit Assem.

5

Flexible-Shielded, Airscrew Brush Ring (rear)

Flexible-Shielded, Airscrew Junction Box Firewall
Flexible-Shielded, Auto. Fire Exting., Flame Actuator (aft port)
Flexible-Shielded, Auto. Fire Exting., Flame Actuator (aft sthd.)
Flexible-Shielded, Aute. Fire Exting., Flame Actuator (fwd. port)
Flexible-Shielded, Auto. Fire Exting., Flame Actuator (fwd. sthd.)
Flexible-Shielded, Auto. Fire Extinguisher, Impact Actuator
Flexible-Shielded, Booster Coil to Junction Box

Flexible-Shielded, Booster Coil to Sthd. Magneto

; Flexible-Shielded, Electric Priming Valve

Conduit Assem.;
; Flexible-Shielded, Magneto Switch

Conduit Assem.
NAF-1150-3AB-180 Conduit Assem.
NAF-1150-3AB-252 Conduit Assem.;

H

H

Flexible-Shielded, Generator Control

Flexible-Shielded, Standard
Flexible-Shielded, Standard

SYMBOL

J-19
J-37
J-K-17
J-39
J-26
J-40
J-23
J-41
J-24
J-33
J-22
B-4
1-6
1-17
A-20
J-34
D-13
H-51
C-3
1-12
1-2
I-4
B-13
B-10
L-9
J-10
B-3
A-22
G-20
G-K-37
L-6
L-3
D-7
G-3
G-8
G-2
A-M-36
E-1
F-1
C-G-7
G-1
L-1
K-1
A-4
A-27
A-13
A-17
A-M-11
A-M-18
A-3
A-21
A-19
A-23
1-3
A-24
H-1
K-2
J-36

FIG.
NUMBER

4-2,-3,-4
4-4
All
All
4-3
4-4
4-3 44
4-4
4-3
41 44
4-3
All
4-2
4-2
All
All
4-2
4-1
4-3
4-2
All
4-1,-3,-4
4-1 4-2
4-2
4-4
All
All
All
4-4
4-4
4-4
4-4
4-2
4-3 44
4-3
43 44
All
4-1,-3,-4
All
4-1,-2,-3
4-3 4-4
4-3 4-4
4-3

4-1,-2,-3

4-1,-2,-3
All
All
All

4-1,-2,-3
4-3
4-3
4-4

CONSOLIDATED INDEX

(ALPHABETICALLY ARRANGED)

POWER PLANT DIAGRAMS

(FIGS. 41, 42, 4.3 and 4-4)

PART NUMBER

NAF-1150-3AB-320
NAF-1150-4A-58
NAF-1150-4A-320
NAF-1150-6A-112
NAF-1150-6AC-128
NAF-1150-8A-72
NAF-1150-8AC-31
NAF-1150-16A-50
NAF-1150-16A-59
NAF-1150-16 A-138
NAF-1150-16AB-72
14-43004
14-43005
14-43012
14-43002
NAF-1161-1
NAF-213700-8D
14-47003
C-57195-1 Eclipse
14-43024
14-31582
08

-315136
14-315136
26128 Purolator
F-79641 Eclipse
100006-C Curtiss
14-48184
M-389-A-4-14
M-389-B-4-14
AN861-8D-18
ANB857-16D-21
24657 Kidde
14-48001-15
14-48001-14
14-48001-16
14-43011
Solar 12-818
14-31101
A.E.L.-3
RD-4070-8 Romec
214VF Pesco
548-A Eclipse
14-43003-13
14-43003-34
14-43049-1
14-43003-1
14-43044-1
14-43003-4
14-43003-7
14-43050
14-43046-1
14-48173-1
14-42002
49-53074
563-1 Eclipse
AN9205-4
AC-37D6210

NOMENCLATURE

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Control Assem.; Airscrew Pitch Setting

Control Assem.; Carburetor Air Control (forward)

Control Assem.; Carburetor Air Control (rear)

Control Assem.; Engine Controls, Front Cockpit

Coupling; Conduit “Y”

Coupling; Tube Tee

Cradle Assem.; Lubr. System, Oil Tank

Crank—Extension; Hand

Disconnect—Quick Unit; Carburetor Air Control

Duct Assem.; Carburetor Air Door; Aft Section

Duct—Air; Lubr. System, Eng. Cowl, Oil Cooler

Fairlead; Airscrew Pitch Setting Control, Cowl Seal
Fairlead; Airscrew Pitch Setting Control, Cowl Seal

Filter; Hydraulic System, Fluid Cleaning

Generator

Governor Assem.; Airscrew Constant Speed Control

Handle Assem.; Fuel System, AEL Unit Control

Hose Assem.; Flexible Instrument Connecting (Navy Spec.)
Hose Assem.; Flexible Instrument Connecting (Navy Spec.)
Hose Assem.; High Pressure, Flared Tube & Swivel Connection
Hose Assem.; Medium Pressure, Flared Tube & Swivel Connection
Hose; Automatic Fire Extinguisher, Flexible-Connecting
Hose—Self Sealing; Fuel System, AEL Unit to Engine Pump
Hose—Self Sealing; Fuel System, AEL Unit to Selector Valve
Hose—Self Sealing; Fuel System, Eng. Pump to Carb.
Jackshaft; Engine Controls, Supercharger

Manifold Assem.; Power Plant, Engine Exhaust

Mount Assem.; Power Plant, Engine

Pump; Fuel System, Hand

Pump; Power Plant, Engine Driven, Fuel

Pump; Power Plant, Engine Driven, Hydraulic

Pump; Power Plant, Engine Driven, Vacuum

Rod-Control Assem.; Engine Controls, Mixture

Rod-Control Assem.; Engine Controls, Throttle (rear cockpit)
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Supercharger (fwd.)
Rod-Control Assem.; Engine Controls, Supercharger (rear)
Rod-Control Assem.; Engine Controls, Throttle (carb. to bellcrank)

Rod-Control Assem.; Engine Controls, Throttle (cockpit interconnecting)

Rod-Control Assem.; Fuel System, AEL Unit (fwd. cockpit)
Rod-Control Assem.; Fuel System, AEL Unit (rear cockpit)
Scoop-Elbow; Carburetor Air Door

Seat; Pilot’s (North American)

Separator—Oil; Vacuum Pump Discharge

Shaft; Tachometer

Solenoid; Lubr. System, Oil Dilution Valve
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SYMBOL
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-M-11
A-12
A-13
A-14
A-M-15
A-17
A-M-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-32
A-M-36
B-J-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
C-G-7
C-J-30
C-J-31

D-2
E-1

PART NUMBER
14-43007-7
14-43003-13
14-43010
14-43013-1
14-43003-10
14-43042
14-43013-2
14-43044-1
14-43048
14-43049-1
14-43007
14-43052
14-43003-1
14-43003-4
14-43046-1
14-43002
14-43050
14-48184
14-48173-1
49-53074
14-43013-3
14-43069
14-43003-34
14-48186
14-43009
14-43011
104-930-2 Curtiss
100006-C Curtiss
14-43004
W91-8
755-5-2-6 Adel
N.A.F. 1051-201
755-2-6 Adel
735-5-2-6 Adel
14-315136
AC-735-30
AC735-16
14315136
W91-8
A.E.L.-3

24V., D.C. Type E
F-79641, and
C-53540-2
14-53040-4
Solar 12-818

INDEX - FIG. 4-1

‘ INDEX TO FIGURE 4-1

NOMENCLATURE
Rod-Control Assem.; JEngine Controls, Mixture
Rod-Control Assem.; Pngine Controls, Mixturg
Bracket; Engine Controls, Mixture
Bellerank Assem.; Ca:rburelor Air Control
Tube-Control Assem.; Engine Controls, Mixture
Bellerank Assem.; Eﬂgine Controls, Throttle (lower)
Bellerank Assem.; Ex(igine Controls, Mixture (lower)
Rod-Control Assem.; Engine Controls, Mixture
Cable Assembly; Engine Controls, Throttle
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Bracket Assem.; P]nghe Controls, Bellerank, Firewall
Bracket Assem.; Enéine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Supercharger (rear cockpit)
Rod-Control Assem.; Fuel System, A.E.L., (fwd. cockpit)
Control Assem.; Engine Controls, Front Cockpit
Rod-Control Assem.; Enginv Controls, Throttle (cockpit interconnecting)
Handle Assem.; l"uel‘System, A.E.L. Control
Rod-Control Assem.; Fuel System, A.E.L., (rear cockpit)
Seat; Pilot’s (North American)
Bellerank Assem.; Eﬁgine Controls, Throttle (upper)
Support; Engine Controls, Rear Throttle Rod
Rod-Control Assem.; Engine Controls, Throttle (rear cockpit)
Bracket; Fuel System, A.E.L. Control Handle
Bracket Assem.; Engine Controls, Mixture-Throttle
Jackshaft; Engine Controls, Supercharger
Brush Assembly ; Airscrew
Governor Assem.; Airserew Constant Speed Control
Control Assem.; Airserew Pitch Setting
Clip; Standard Bonding, ("
Clip; Support & Bonding -
Clamp; Bonding, (L:‘iop Type)
Clip; Support & Bonding
Clip; Support & Bonding
Fairlead; Airscrew Pitch Setting Control, Cowl Seal
Clamp; Bonding, 127/32”
Clamp; Bonding, 31/32”
Fairlead; Airscrew Pitch Setting Control, Cowl Seal
Clip; Standard Bonding, "
Pump; Fuel System, Hand
Valve; Electric Primer (Holley)

|

Starter; I)irect/lnertfp, Hand/Electric, Model 447-10 Series 41 (Eclipse)
Tube-Perforated Assém.; Automatic Fire Extinguisher
Manifold Assem.; Power Plant, Engine Exhaust

SYMBOL
F-1
G-4
C-G-7
G-H-11
H-6
H-7
H-8
H-9
H-10
G-H-11
H-12
H-13
H-14
H-15
H-16
H-17
H-18
H-19
H-20
H-21
H-22
H-51
I-2

I-3

I-4
J-10
J-11
J-12
J-13

J-15

J-K-17
C-J-30
C-J-31

J-33
J-34
J-39
J-K-17
A-M-11
A-M-15
A-M-18
A-M-36

PART NUMBER
14-31101
1685-F Holley
AE.L.-3
14-47001-9
B-8504035 Harrison
CR.-161E Harrison
14-47001-2
14-47001-3
14-47001-5
14-47001-9
14-47001-8
14-47001-4
14-47001-1
14-47002
14-47001-7
14-47005
14-47004-3
14-47004-2
14-47004-5
14-47004-4

AC 37D6114-S
14-47003
14-31582
14-42002
14-31508
F-79641 Eclipse
14-54028-1
14-54296-8
14-54296-9

14-54296-7

N.A.F. 1150-4A-320
24V., D.C., Type E
F-79641 and
C-53540-2

N.A.F. 1150-16A-138
N.A.F. 1161-1
N.A.F. 1150-6A-112
N.A.F. 1150-3AB-320
14-43044-1

14-43052

14-43003-4

14-43011

NOMENCLATURE
Mount Assem.; Power Plant, Engine
Carburetor
Pump; Fuel System, Hand
Tube Assem.; Lubrication System, Engine Compartment
Cooler-0il; Lubrication System (Harrison Mod. CCV20)
Valve; 0il Cooler, Thermostat Control
Tube; Lubrication System, Cock To Engine Supply
Tube; Lubrication System, Return, Pump To Cooler
Tube Assem.; Lubrication System, Engine Crankcase Vent
Tube Assem.; Lubrication System, Qil Dilution Supply
Tube; Lubrication System, Qil Drain
Tube; Lubrication System, Return, Cooler To Tank
Tube; Lubrication System, Supply
Tank Assem.; Lubrication System, Oil
Tube; Lubrication System, Tank Filler Neck Scupper
Brace Assembly; Lubrication System, Oil Tank Cradle
Strap Assem.; Oil Cooler, Upper Front Support
Strap Assem.; Oil Cooler, Lower Front Support
Strap Assem.; Oil Cooler, Upper Rear Support
Strap Assem.; Oil Cooler, Lower Rear Support
Cock; “Y”
Cradle Assem.; Lubrication System, Gil Tank
Duct Assem.; Carburetor Air Door, Aft Section
Scoop-Elbow; Carburetor Air Door
Duct-Air; Lubrication System, Eng. Cowl, Oil Cooler
Generator
Box-Junction, Assem.; Electric System, Engine Mount
Conduit Assem.; Flexible-Shielded, Electric Priming Valve
Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (fwd. port)
Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (aft port)
Conduit Assem.; Flexible-Shielded, Standard
Valve; Electric Primer (Holley)

Starter; Direct/Inertia, Hand/Electric, Model 447-10 Series 41 (Eclipse)
Conduit Assem.; Flexible-Shielded, Standard

Coupling; Conduit “Y”

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Rod-Control Assem.; Engine Controls, Supercharger (fwd.)

Bracket Assem.; Engine Controls, Supercharger Centrol Jackshaft
Rod-Control Assem.; Engine Control, Supercharger (rear)

Jackshaft; Engine Controls, Supercharger

—,
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SYMBOL
A3
A4
A5
A-6
A-7
A-8
A-9
A-M-11
A-12
A-13
A-14
A-M-15
A-17
A-M-18
A-19
A-20
A-21
A-22
‘A-23
“A-24
A-25
A-27
A-28
A-32
A-M-36
B-J-2
B-3
B4
B-12
B-13
B-14
C-G-7
C-J-30
D-2
D-3
D4

PART NUMBER
14-43003-7
14-43003-13
14-43010
14-43013-1
14-43003-10
14-43042
14-43013-2
14-43044-1
14-43048
14-43049-1
14-43007
14-43052
14-43003-1
14-43003-4
14-43046-1
14-43002
14-43050
14-48184
14-48173-1
49-53074
14-43013-3
14-43003-34
14-48186
14-43009
14-43011
104-930-2
100006-C
14-43004
AC-735-16
14-315136
W-91-8
A.E.L.-3
24V,, D.C., Type E
14-53040-4
14-53040-5
14-53040-6

INDEX - FIG. 4-2

NOMENCLATURE
Rod-Control Assem.; Engine Controls, Throttle (Carb. To Bellerank)
Rod-Control Assem.; Enzlne Controls, Mixture
Bracket; Engine (Ion*.rols, Mixture
Bellcrank Assem.; En‘!gine Controls, Mixture (upper)
Tube-Control Assem.; Engine Controls, Mixture
Bellerank Assem.; Enkine Controls, Throttle (lower)
Bellerank Assem.; Engine Controls, Mixture (lower)
Rod-Control Assem,; tEngine Controls, Supercharger (fwd.)
Cable Assembly; Engtine Controls, Throttle >
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Bracket Assem.; Engine Controls, Bellerank, Firewall
Bracket Assem.; Engine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Supercharger (rear)
Rod-Control Assem.; Fuel System, A.E.L., (fwd. cockpit)
Control Assem.; Engine Controls, front cockpit
Rod-Control Assem.; Engine Controls, Throttle (cockpit interconnecting)
Handle Assem.; Fuel System, A.E.L. Control
Rod-Control Assem.; Fuel System, A.E.L., (rear cockpit)
Seat; Pilot’s (North !‘Qmerican)
Bellcrank Assem.; Engine Controls, Throttle (upper)
Rod-Control Assem.; jEnglne Controls, Throttle (rear cockpit)
Bracket; Fuel Systen‘p, A.E.L. Control Handle
Bracket Assem.; Engsi.ne Controls, Mixture & Throttle
Jackshaft; Engine C(#ntrols, Supercharger
Brush Assembly; Airscrew (Curtiss)

Governor Assem.; Airserew Constant Speed Control (Curtiss)

Control Assem.; Airscrew Pitch Setting

Clamp; Bonding, 31/32”

Fairlead; Airscrew P‘Ftch Setting Control, Cowl Seal
Clip; Standard Bondi{:g, 7"

Pump; Fuel System, Hand

Valve; Electric Primer (Holley)

Tube-Perforated Assém.; Automatic Fire Extinguisher
Tube-Perforated Assem.; Automatic Fire Extinguisher

Tube-Perforated Ass¢m.; Automatic Fire Extinguisher

I
|

SYMBOL
D-7
D-8
D-9
D-13
D-14
F-1
F-2
G-4
C-G-7
G-10
I1-2

1-3

1-6

I-7

1-8

I-9
I-10
I-11
I-12
I-13
I-14
I-15
I-16
I-17
J-1
J-2
J-10
J-11
J-12
J-K-17
J-19
J-22
C-J-30
J-34
J-39
J-K-17
N-2

INDEX TO FIGURE 4-2

PART NUMBER
Kidde-24657
14-53040-2
20-53417
N.A.F. 213700-8D
W-90-73
14-31101
14-31116
Holley 1685-F
A.E.L.-3
14-48001-12
14-31582
14-42002
14-43005
1-00318-18
N.A.F. 1051-20-T
1-00318-18
1-00318-18
1-00318-18
14-43024
14-43018
14-329245
W-91-8

W-91-8
14-43012
14-54296-15
14-54296-14
F-79641
14-54028-1
14-54296-8
N.A.F. 1150-4A-320

N.A.F. 1150-3AB-320
N.A.F. 1150-16AB-72

24V., D.C., Type E
N.A.F. 1161-1
N.AF. 1150-6A-112
N.A.F. 1150-4A-320
5-61429

NOMENCLATURE
Hose; Automatic Fire Extinguisher, Flexible-Connecting
Tube Assem.; Automatic Fire Extinguisher
Clip; Automatic Fire Extinguisher, Inner Seal
Coupling; Tube Tee
Clip; Tube Support
Mount Assem.; Power Plant, Engine
Bolt; Engine Mount, Attaching
Carburetor
Pump; Fuel System, Hand
Tube Assem.; Fuel System, Fuel Pump to Carb. Vent
Duct Assem.; Carburetor Air Door, aft section
Scoop-Elbow; Carburetor Air Door
Control Assem.; Carburetor Air Control (forward)
Clip; Standard Bonding
Clamp; Bonding, (Loop Type)
Clip; Standard Bonding
Clip; Standard Bonding
Clip; Standard Bonding 3
Disconnect-Quick, Unit; Carburetor Air Control
Bellerank Ass(;m.; Carburetor Air Control
Bracket; Carburetor Air Control
Clip; Standard Bonding, "
Clip; Standard Bonding, %"

Control Assem.; Carburetor Air Control (rear)

Conduit Assem.; Flexible-Shielded, Airscrew Brush Ring (forward)

Conduit Assem.; Flexible-Shielded, Airscrew Control Governor (forward)

Generator (Eclipse)

Box-Junction, Assem.; Electrical System, Engine Mount
Conduit Assem.; Flexible-Shielded, Electric Priming Valve
Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Valve; Electric Primer (Holley)

Coupling; Conduit “Y”

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard
Tube-Impulse Assem.; Synchronized Gun

N
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INSTALLATION DRAWINGS
QUICK DISCONNECT

POINTS FOR ENGINE

CONTROLS SYSTEM POWER PLANT 14-40001 .
14-42001
AIRSCREW CONTROL 14-44001
FIRE EXTINGUISHER 14-53040
ENGINE MOUNT 14-31101
FUEL SYSTEM 14-48001
AIR_INTAKE 14-43025
ELECTRICAL 14-54296

POWER PLANT - FIG. 4-2
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SYMBOL
A-3
A4
A-5
A-6
A-7
A-8
A9
A-M-11
A-12
A-13
A-14
A-M-15
A-17
A-M-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28
A-32
A-M-36
B-J-2
B-3
B-4
C-2
C-3
C-J-4
C-G-7
C-J-30
C-J-32
D-1
D-2
D-5
E-1
F-1
G-1
G-2
G-3
G-4
C-G-7
G-8
G-9
G-10
G-12
G-13
H-1
H-2
H-6

PART NUMBER
14-43003-7
14-43003-13
14-43010
14-43013-1
14-43003-10
14-43042
14-43013-2
14-43044-1
14-43048
14-43049-1
14-43007
14-43052
14-43003-1
14-43003-4
14-43046-1
14-43002
14-43050
14-48184
14-48173-1
49-53074
14-43013-3
14-43069
14-43003-34
14-48186
14-43009
14-43011
104-930-2 Curtiss
100006-C Curtiss
14-43004
14-45002
C-57195-1 Eclipse
C-31245 Eclipse
A.E.L.-3

24V,, D.C., Type E
14-54258-1
23081 Kidde
14-53040-4
78914 Kidde
12-818 Solar
14-31101
RD-4070-8 Romec
14-48001-16
14-48001-15
1685-F Holley
A.E.L.-3
14-48001-14
14-48257
14-48001-12
14-48001-19
14-48001-20
563-1 Eclipse
14-42015
B-8504035

INDEX - FIG. 4-3

l
| INDEX TO
J

“ NOMENCLATURE
Rod-Control Assem. ;| Engine Controls, Throttle (carb. to bellerank)
Rod-Control Amwm.;é Engine Controls, Mixture
Bracket; Engine Controls, Mixture
Bellcrank Assem.; Engine Controls, Mixture (upper)
Tube-Control Ausemi‘; Engine Controls, Mixture
Bellerank Assem.; Engine Controls, Throttle (lower)
Bellerank Assem.; EPgim- Controls, Mixture (lower)
Rod-Control Assem.; Engine Controls, Supercharger (fwd.)
Cable Assembly; Engine Controls, Throttle
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Bracket Assem.; Engine Controls, Bellerank, Firewall
Bracket Assem.; Eng ine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Aﬂs('m.; Engine Controls, Supercharger (rear)
Rod-Control Assem.; Fuel System, A.E.L. Unit (fwd. cockpit)
Control Assem.; Engine Controls, Front Cockpit
Rod-Control Assem.; Engine Controls, Throttle (cockpit interconnecting)
Handle Assem.; Fuel System, A.E.L., Unit Control
Rod-Control Assem.; Fuel System, A.E.L. Unit (rear cockpit)
Seat; Pilot’s (North American)
Bellerank Assem.; Engine Controls, Throttle (upper)
Support; Engine Controls, Rear Throttle Rod
Rod-Control Assem.; Engine Controls, Throttle (rear cockpit)
Bracket; Fuel System, A.E.L. Unit Control Handle
Bracket Assem.; Engine Controls, Mixture & Throttle
Jackshaft; Engine Gontrols, Supercharger
Brush Assembly; Airserew
Governor Assem.; Airserew Constant Speed Control
Control Assem.; Airserew Pitch Setting
Support Assem.; Sta}'ter System, Inertia Hand Crank
Crank-Extension; Hand
Coil-Booster ‘
Pump; Fuel System, Hand
Valve; Electric Primer (Holley)
Box-Junction, Assem.; Electrical System, Starter Switch
Actuator-Flame; Automatic Fire Extinguisher
Tube—Perforated Assem.; Automatic Fire Extinguisher
Actuator-Impact; Automatic Fire Extinguisher
Manifold Assem.; Power Plant, Engine Exhaust
Mount Assem.; Power Plant, Engine
Pump; Power Plant, Engine Driven, Fuel
Hose—Self Sealing; Fuel System, Eng. Pump to Carb.
Hose—Self Sealing; Fuel System, A.E.L. Unit To Engine Pump
Carburetor
Pump; Fuel System, Hand
Hose—Self Sealing; Fuel System, A.E.L. Unit To Selector Valve
Support; Fuel Systehl, A.E.L. Unit To Selector Valve Hose
Tube Assem.; Fuel System, Fuel Pump To Carb. Vent
Tube; Fuel System, Fuel Pump Drain (upper)
Tube; Fuel System, Fuel Pump Drain (lower)
Separator-0il; Vacuum Pump Discharge
Tube Assem.; Instrument, Oil Separator
Cooler-0il ; Lubricati?n System (Harrison mod. CCV20)

7

FIGURE 4-3

SYMBOL
H-7
H-23
H-24
I-2
I-3
I-4
J-1
J-2
J-7
J-8
J-9
J-10
J-11
J-12
J-13

J-14
J-15

J-16

J-K-17
J-18
J-19
J-20
721

J-22
J-23
J-24
J-25

J-26
J-27
C-J-30
C-J-31

C-J-32
J-34
J-39
J-42
J-43

K-2
K-3
K-4
J-K-17
L-1
A-M-11
A-M-15
A-M-18
A-M-36

PART NUMBER
CR-161E Harrison
14-42003-4
14-42003-14
14-31582
14-42002
14-31508
14-54296-15
14-54296-14
20-54156
14-54296-4
14-54296-16
F-79641 Eclipse
14-54028-1
14-54296-8
14-54296-9

14-54296-1
14-54296-7

14-54296-5

N.A.F. 1150-4A-320
N.A.F. 1150-3AB-252
N.A.F. 1150-3AB-320
N.A.F. 1150-3AB-180
14-54296-6

N.A.F. 1150-16AB-72
N.A.F. 1150-8AC-31

N.A.F. 1150-16A-59

14-51296-3

N.A.F. 1150-6AC-128
14-54296-12

24V., D.C., Type E
F-79641 and
C-53540-2
14-54258-1

N.AF. 1161-1
N.A.F. 1150-6A-112
14-54296-11
14-54296-10

548-A Eclipse
AN-9205-4
14-42013

14-42011

N.A.F. 1150-4A-320
214 VF Pesco
14-43044-1
14-43052
14-43003-4
14-43011

NOMENCLATURE

Valve; Oil Cooler, Thermostat Control

Tube; Instrument, Oil Separator, Overboard Drain

Tube; Instrument, Oil Separator, Oil Return

Duct Assem.; Carburetor Air Door, Aft Section

Scoop-Elbow; Carburetor Air Door

Duct-Air; Lubrication System, Eng. Cowl, Oil Cooler

Conduit Assem.; Flexible-Shielded, Airserew Brush Ring (forward)

Conduit Assem.; Flexible-Shielded, Airscrew Control Governor (forward)

Box-Junction, Assem.; Electrical System, Airscrew Control Relay

Conduit Assem.; Flexible-Shielded, Magneto Switch

Conduit Assem.; Flexible-Shielded, Booster Coil To Stbd. Magneto

Generator

Box-Junction, Assem.; Electrical System, Engine Mount

Conduit Assem.; Flexible-Shielded, Electric Priming Valve

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (fwd. port)

Conduit Assem.; Flexible-Shielded, Booster Coil To Junction Box

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (aft port)

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (aft. sthd.)

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Impact
Actuator

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher, Flame
Actuator (fwd. sthd.)

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Airscrew Junction Box, Firewall

Valve; Electric Primer (Holley)

Starter; Direct/Inertia, Hand/Electric, Model 447-10 Series 41 (Eclipse)
Box-Junction, Assem.; Electrical System, Starter Switch

Coupling; Conduit “Y”

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Airserew Brush Ring (rear)
Conduit Assem.; Flexible-Shielded, Airscrew Control Governor (rear)
Pump; Power Plant, Engine Driven, Vacuum

Shaft; Tachometer

Tube Assem.; Vacuum Pump, Discharge

Tube Assem.; Vacuum Pump, Suction

Conduit Assem.; Flexible-Shielded, Standard

Pump; Power Plant, Engine Driven, Hydraulic

Rod-Control Assem.; Engine Controls, Supercharger (forward)
Bracket Assem.; Engine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Supercharger (rear)

Jackshaft; Engine Controls, Supercharger
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INSTALLATION DRAWINGS

14-40001
POWER PLANT 14-42001
STARTER 14-45001
AIRSCREW CONTROL 14-44001 WRIGHT g
FIRE EXTINGUISHER 14-53040 GR-2600-A 5B-5
ENGINE MOUNT 14-31101 “ ENGINE rel
FUEL SYSTEM 14-4800 |
OIL SYSTEM 14-47001
AIR INTAKE 14-43025
INSTRUMENTS 14-51001
ELEGTRICAL 14-54296

POWER PLANT - FIG. 4-3
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‘SYMBOL PART NUMBER

A-M-11 14-43044-1

A-12 14-43048

A-13 14-43049-1

A-14 14-43007

A-M-15 14-43052

A-17 14-43003-1

A-M-18 14-43003-4

A-19 14-43046-1

A-20 14-43002

A-22 14-48184

A-23 14-48173-1

A-M-33 14-48001-17

A-M-34 14-48001-18

A-M-36 14-43011

B-J-2 104-930-2 Curtiss

B-3 100006-C Curtiss

B4 14-43004

C-J-30 24 V., D.C, Type E

C-J-31 F-79641 and
C-53540-2 Eclipse

D-1 23081 Kidde

D-2 14-53040-4

E-1 Solar 12-818

F-1 14-31101

G-1 RD 4070-8 Romec

G-2 14-48001-16

G-3 14-48001-15

G-4 1685-F Holley

G-10 14-48001-12

G-H-11 14-47001-9

G-20 M-389-A-4-14

G-K-37 M389-B-4-14

G-K-38 14-51001-3

H-6 B-8504035

H-8 14-47001-2

G-H-11 14-47001-9

H-12 14-47001-8

H-30 14-47028

H-22 AC 37D6114-S

1-2 14-31582

I3 14-42002

14 14-31508

J-1 14-54296-15

J-2 14-54296-14

J-10 F-79641 Eclipse

J-11 14-54028-1

J-12 14-54296-8

J-16 14-54296-5

INDEX - FIG. 4-4

INDEX TO FIGURE 4-4

NOMENCLATURE
Rod-Control Assem.; hngine Controls, Supercharger (fwd.)
Cable Assembly; Engine Controls, Throttle
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Bracket Assem.; Engine Controls, Bellcrank, Firewall
Bracket Assem.; Engine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Throttle-Mixture
Rod-Control Assem.; Engine Controls, Supercharger (rear)
Rod-Control Assem.; Fuel System, A.E.L., (fwd. cockpit)
Control Assem.; Engine Controls, Front Cockpit
Handle Assem.; Fuel System, A.E.L. Control
Rod-Control Assem.; Fuel System, A.E.L. (rear cockpit)
Tube; Fuel System, Supercharger Drain (upper)
Tube; KFuel System, Supercharger Drain (lower)
Jackshaft; Engine Controls, Supercharger
Brush Assembly; Airscrew
Governor Assem.; Airscrew Constant Speed Control
Control Assem.; Airscrew Pitch Setting
Valve; Electric Primer (Holley)
Starter; Direct/Inertia, Hand/Electric, Model 447-10 Series 41

Actuator-Flame; Autbmatic Fire Extinguisher

Tube-Perforated Assem.; Automatic Fire Extinguisher

Manifold Assem.; Power Plant, Engine Exhaust

Mount Assem.; Power Plant, Engine

Pump; Power Plant, Engine Driven, Fuel

Hose—Self Sealing; Fuel System, Eng. Pump To Carb.

Hose—Self Sealing; Fuel System, A.E.L. Unit To Engine Pump

Carburetor

Tube Assem.; Fuel Syst«m. Fuel Pump To Carb. Vent

Tube Assem.; Lubrication System, Oil Dilution Supply

Hose Assem.; Flexible Instrument Connecting (Navy Spec.)

Hose Assem.; Flexible Instrument Connecting (Navy Spec.)

Tube Assem.; Instrument, Fuel Pressure Gauge

Cooler—O0il; Lubrication System (Harrison Mod. CCV20)

Tube; Lubrication System, “Y” Cock To Engine Supply

Tube Assem.; Lubrication System, Oil Dilution Supply

Tube; Lubrication System, Oil Drain

Bracket; Lubrication System, “Y” Cock

Cock; “Y”

Duct Assem.; Carburetor Air Door, Aft Section

Scoop-Elbow; Carburetor Air Door

Duct-Air; Lubrication System, Eng. Cowl, Oil Cooler :

Conduit Assem.; Flexible-Shielded, Airscrew Brush Ring (forward)

Conduit Assem.; Flexible-Shielded, Airscrew Control Governor (forward)

Generator

Box-Junction, Assem.; Electrical System, Engine Mount

Conduit Assem.; Flexible-Shielded, Electric Priming Valve

Conduit Assem.; Flexible-Shielded, Auto. Fire Extinguisher Flame
Actuator (aft. sthd.)

SYMBOL
J-K-17
J-19
J-20
J-23
C-J-30
C-J-31

J-33"
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
L-1

L-2

L-3

L-4

L-5

L-6

L-7

L-8

L-9
L-10
L-11
L-12
L-13
L-14
L-15
L-16
L-17
L-18
L-19
L-20
L-21
L-22
L-23
A-M-11
A-M-15
A-M-18
A-M-33
A-M-34
A-M-36
0-1

0-2
K-5
J-K-17
K-21

PART NUMBER
N.A.F. 1150-4A-320
N.A.F. 1150-3AB-320
N.A.F. 1150-3AB-180
N.A.F. 1150-8AC-31
24 V., D.C, Type E
F-79641 and
C-53540-2 Eclipse
N.A.F. 1150-16A-138
N.A.F. 1161-1
14-54030-1

AC 37D6210
N.A.F. 1150-4A-58
14-54296-2

N.A.F. 1150-6A-112
N.A.F. 1150-8A-72
N.A.F. 1150-16A-50
Pesco 214VF
20-53112

AN 857-16D-21
14-53102-14
14-53102-11

AN 861-8D-18
14-53102-15
14-531397

26128 Purolator
6D115 Electrol
20-53106

Bendix 2258-A1
HL-107 Simmonds
20-53102-18
14-53102-7
14-53102-13
14-53102-10
702-HB-6D Parker
14-53102-12
14-53102-21
14-53102-22
14-53102-28
14-53102-29
14-43044-1
14-43052
14-43003-4
14-48001-17
14-48001-18
14-43011

14-43055

14-48169
14-51001-1

N.A.F. 1150-4A-320
14-51001-2

NOMENCLATURE
Conduit Assem.; Flexible-Shielded, Standard
Conduit Assem.; Flexible-Shielded, Standard
Conduit Assem.; Flexible-Shielded, Standard
Conduit Assem.; Flexible-Shielded, Standard
Valve; Electric Primer (Holley)
Starter; Direct/Inertia, Hand/Electric, Model 447-10 Series 41

Conduit Assem.; Flexible-Shielded, Standard

Coupling; Conduit “Y”

Box-Junction, Assem.; Electrical System, Generator Control
Solenoid; Lubrication System, Oil Dilution Valve

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Generator Control
Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Conduit Assem.; Flexible-Shielded, Standard

Pump; Power Plant, Engine Driven, Hydraulic

fank Assem.; Hydraulic System, Fluid

Hose Assem.; Medium Pressure, Flared Tube & Swivel Connections
Tube Assem.; Hydraulic System, Pump Supply (lower)
Tube Assem.; Hydraulic System, Pump Supply (upper)
Hose Assem.; High Pressure, Flared Tube & Swivel Connection
Tube Assem.; Hydraulic System, Pump Pressure

Tube Assem.; Hydraulic System, Filter To Disconnect Valve
Filter; Hydraulic System, Fluid Cleaning

Valve; Hydraulic System, Unloader

Valve; Hydraulic System, Relief

Valve; Hydraulic System, Four-Way Control

Accumulator; Hydraulic System

Tube; Hydraulic System, Tank Vent & Overflow

Tube Assem.; Hydraulic System, Tank Drain (upper)
Tube Assem.; Hydraulic System, Tank Drain (center)
Tube Assem.; Hydraulic System, Tank Drain (lower)
Valve; Drain

Tube Assem.; Hydraulic System, Tank Return

Tube; Hydraulic System, Pump Drain (upper)

Tube; Hydraulic System, Pump Drain (lower)

Tube Assem.; Hydraulic System, Cowl Gill Supply

Tube Assem.; Hydraulic System, Cowl Gill Supply
Rod-Control Assem.; Engine Controls, Supercharger (forward)
Bracket Assem.; Engine Controls, Supercharger Control Jackshaft
Rod-Control Assem.; Engine Controls, Supercharger (rear)
Tube; Fuel System, Supercharger Drain (upper)

Tube; Fuel System, Supercharger Drain (lower)
Jackshaft; Engine Controls, Supercharger

Boot Assem.; Engine Controls, Firewall Fume Sleeve

Boot Assem.; Fuel System, A.E.L. Control, Fume Sleeve
Tube Assem.; Manifold Pressure Gauge

Conduit Assem.; Flexible-Shielded, Standard

Tube Assem.; Instrument, Oil Pressure Gauge
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INSTALLATION DRAWINGS

POWER PLANT

FIRE EXTINGUISHER
ENGINE MOUNT
FUEL SYSTEM

OIL SYSTEM

AIR INTAKE
HYDRAULIGC
INSTRUMENTS
ELECTRICAL

14-40001
1-42001
14-53040
14-31101

14-48001
14-47001

14-43025
14-53102
14-51001
14 -54296

QUICK DISCONNECT POINTS
FOR ENGINE CONTROLS SYSTEM- \

X’"\\

/

e

CRANKCASE BREATHER wer.

POWER PLANT

- FIG. 44
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JUNGTION  BOX
18258034 o)

(GOVERNOR SPEED CONTROL
MARKED "P" NEAREST INBOARD ON QUADRANT

IARENS GONTROL

ENGINE QUADRANT
IAERO SUPPLY CO. 44140

URTISS GOVERNOR
A — SELECTOR‘ SWITCH
127}

GURTISS 102911
MASTER SAFE+Y SWITCH
i

00006 ©

CURTISS 100602-1
SWITCH BOX

20-54112

(( ///42)\\\
\(((((u(( AUTOMATIG
BRUSH HOUSING W, ;

CURTISS 104-9302

X

FILTER BOX .

20-54159

=
3
2
(=
>
T

QUICK DISCONNEGTS
RELAY BOX |
20-54156 |

NOTES- NUMBERS IN RECTANGLE REFER TO SYMBOL OF CABLE
IN CONDUIT ORDERED ON DRAWING NO. 14-54002

REF. B.A!C. DRAWING NO. 14-54296

|.OW PITGH STOP ON AIRSCREW SET AT 28°
HIGH PITCH STOP ON AIRSCREW SET AT 53°

AIRSCREW ENGINE SPEED RATIO 16:9
24 VOLT ELECTRICAL SYSTEM

CURTISS CONSTANT SPEED
AIRSCREW C5325-Cl4

B.F KORUZ
AIRSCREW CONTROL DIAGRAM - FIG. 4-5
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GILLS OPENED

FIREPROOF
BULKHEAD

SYMBOL | NAME OF PART BREWSTER PART NO.[NO. REQ'D.
BAND ASSEMBLY,
A l [
ENG. GOWL, REAR. 4-31512
CONTROL ASSEMBLY,
B COWL GILLS. 20-315023 \
CYLINDER,
¢ COWL GILLS,AGTUATING. 20-528146 ;
\ GILL, |
it COWL, ENG. GCOMPT I=313161 L !
‘
GiLL, !
E COWL, ENG. GCOMPT. 14-315161 R !
GILL, 2
F COWL, ENG. GOMPT. 14-315162 L !
GILL, 2
G COWL, ENG. COMPT. 14-315162 R !
GILL, 3
H COWL, ENG. COMPT. 14-315163 L !
6ILL, 3
| COWL, ENG. COMPT. 14-315163 R l
J GILL, 4
COWL, ENG. COMPT. 14-315164 L i
K GILL, 4
GOWL, ENG. COMPT. 14-315164 R !
L GILL, 5
COWL, ENG. COMPT. 14- 315165 L !
M GILL. 5 14- 315165 R !
COWL, ENG. COMPT.
’ LINKAGE, INSTALL.
N COWL GILLS, 14-315196 1
CONTROL MECH.
BE 3
B [ e e .
’ COWL GILL CONTROL geypix AVIATION LTD.
L

REF. BREWSTER DRAWING NO. 14-31501

COWL GILLS INSTALLATION - FIG. 4
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NOMENCLATURE
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F

G

H
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HANDLE & CABLE,
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INSTALLATION EVERY THIRTY HOURS.
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IS LESS THAN 4 LB, 12 0Z,
WEIGHT OF VALVE IS 3,9 L.
WEIGHT OF SAFETY SHIPPING GAP IS 3 0Z.
NET WEIGHT OF GYLINDER IS SHOWN ON HEX.

NOTE: I) INSPECT ITEM"K" BEFORE EACH FLIGHT. ‘:
!

RESET STUD (REF.)

FIRE EXTINGUISHER SYSTEM - FIG. 4-7
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FUEL SYSTEM

77 GeNErRAL: The normal capacity of the “Ber-
muda” fuel system is two hundred and twenty-five
(225) Imperial gallons. An auxiliary tank with a
capacity of one hundred and twenty-five (125) Im-
perial gallons may be installed in the bomb bay com-
partment. This provides a total capacity of three
hundred and fifty (350) Imperial gallons of fuel for
extended operations as a reconnaisance aeroplane.

78 The engine manufacturer specifies that a fuel
with a minimum anti-knock rating of ninety (90)
Octane (CFR Method) be used. For latest details
of fuel to be used see leaflet A.P. 1464/C.37. The
fuel system component parts are (see fig. 4-8):

Main fuel tanks.

Auxiliary fuel tank.

Fuel quantity gauges.

Fuel pumps—engine, hand and primer.

Fuel system pipe lines, controls and fuel pressure

gauge.

79 Each of these components will be discussed sepa-
rately. The operational phase will be treated in a
separate sub-chapter following the description of serv-
ice instructions for the various units.

Main Fuel Tanks

80 GeNerAL: Two wing tanks and one fuselage
tank compose the main tanks. The main tanks are
all supplied with internal self-sealing rubber cells
(Goodyear Tire & Rubber Co., Type 10) for protection
of fuel supply against gun fire.
Note: If it is desired to omit the rubber cells
this may be done provided that the joint between
the bottom cover plates and the wing be coated
with a layer of zinc chromate paste immediately
prior to assembly. The screws used in the cover
plate should be dipped in paste before installation.
81 DescriprioN: The fuselage tank with a capac-
ity of eighty-one (81) Imperial gallons is located be-
tween the pilot’s and gunner’s cockpits. The tank is
fabricated of 528 aluminium alloy sheet, joined by
welding, except that the aft bulkhead is bolted up so
as to be removable. The removable bulkhead pro-
vides a means of installing the self-sealing rubber cell.
A single electric fuel quantity gauge transmitter is
installed. Two vent lines and two outlet openings
are provided. The outlets are located at the extreme
fore and aft ends of the bottom of the tank. Both
outlets are provided with finger screens to prevent
foreign objects from entering the fuel system. The
aft outlet includes a sump which may be drained by
removing the sump plug to which the finger screen is
attached.
82 The filler neck opening is accessible through a
small flush type door on the starboard side of the fixed
canopy. The filler neck will accommodate a refuel-
ing hose with a diameter of 114 inches, and venting is
adequate to permit filling to capacity at not more
than forty-two (42) Imperial gallons per minute. A
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scupper is used to provide overboard discharge of
fuel spilled in refueling.

83 The wing tanks are of the integral type; that is,
they are formed by the component members of the
wing structure. Each wing tank has a capacity of
seventy-two (72) Imperial gallons. The starboard
tank uses a standpipe discharge to provide an avail-
able supply of fuel (25 Imperial gallons) for reserve op-
eration. Each wing tank is provided with two self-
sealing rubber cells. The cells are accessible by remov-
ing the cover plate from the lower side of wing. The
cells of each tank are inter-connected with adequate
provisions for equalizing of fuel level by using one large
and four small equalizer openings. Each tank is fitted
with two fuel gauge transmitters. Two vent line open-
ings are located on the outer bulkhead of each wing
tank. Each ventline uses a Kenyon pressure relief valve
set at 414 1b./sq. in. The port wing tank is provided
with two outlets with sumps attached. The starboard
tank has three outlets of which the two connected to
the reserve line are provided with sumps. These four
sumps are provided with combination drain plugs and
finger strainers. (Potassium Dichromate crystals for
absorption of water to prevent corrosion are not re-
quired with self-sealing rubber cells.) No sump is
required or used with the standpipe outlet which feeds
the starboard tank line into the fuel system. Filler
necks are located in recessed scuppers accessible
through flush type cover doors on the upper side of
each wing. The scuppers are provided with drains
for overboard discharge of spillage. The filler necks
will accommodate a 1124 inch filler hose nozzle with
adequate venting for a maximum fuel delivery of
forty-two (42) Imperial gallons per minute.

84 The self-sealing rubber cells used in the main
tanks of the fuel system consist of successive layers of
fuel resistant rubber, raw rubber, cord reinforced
rubber, and an outer cover. The primary function
of the self-sealing cells is to prevent the loss of the fuel
supply in the event of puncture caused by gunfire.
Each cell is provided with a large removable inspection
opening to facilitate inspection and assembly where
two or more cells are joined together to complete a
single tank. Two basic forms of attachment are pro-
vided. The larger openings contain an integral metal
ring which may be supplied with either tapped or
through holes. This flange-like form of connection is
used to attach sumps, fuel gauge transmitters or to
complete cell inter-connections. Hose-like append-
ages are used when the connection is to be made to
tubing or hose fittings, in which case a hose clamp is
used exactly as when a conventional hose connection
is assembled.

85 OPERATION: Operating instructions are not ap-
plicable to these component parts (refer to paragraphs
127 to 129 for operating instructions covering the
fuel system).

86 SERVICING AND MAINTENANCE: Fuel tanks shall
be replenished following any flight operation. Such
refueling service prolongs the life of self-sealing cells
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by preventing oxidation occurring on their inner sur-
faces. Further, it offers a substantial means of dis-

covering the existence of a leak in the fuel system’

which may not otherwise be noted, but does, however,
become apparent when the fuel check, which should be
conducted prior to each flight, discloses a loss of fuel.

87 TFuel cells which have been supplied in a sloshed
condition are identified by a single red line painted
around the filler opening and the legend “Sloshed for
Aromatic Fuels” and the date stenciled on the cell.
In case it is desired to slosh any fuel cell, follow the
procedure given in Section VIII.

88 The effects of extreme weather conditions and
the use of blended fuels containing benzol or its frac-
tionations (sometimes called ‘‘Aromatic fuels”) are
beyond the knowledge of the cell manufacturer at the
present time. It is therefore urged that frequent in-
spections be conducted with extreme diligence until
such time as the experience gained may dictate more
exact service instructions. At least one cell should
be thoroughly inspected at each engine check period,
selected preferably on some rotational system basis
to insure definite periodic inspection of all cells. To
determine the fuel absorption resulting from inner
layer leakage, the removed cell shall be weighed and
the weight and date stenciled on the cell adjacent to
the original weight stenciling. The access opening
of the cell shall be removed and the interior thoroughly
inspected. The exterior seams and fittings shall be
inspected with particular attention being paid to the
joining material. Discovery of deterioration or
other unsatisfactory conditions in any one cell would
be indicative of the general condition of all cells.
Deteriorated cells must be replaced. Damaged cells
shall be repaired in accordance with instructions con-
tained in Air Publication 1464. An alternate method
is explained in Air Publication 2038A, Vol. II, Part 3,
Chapter 3.

89 The daily inspection of wing covering shall give
consideration to the external joints and seams of the
component parts of the wing structure that forms the
wing tanks.

90 The general security of the fuselage fuel tank
shall be checked at each engine check period.

91 Damaged tanks shall be repaired in accordance
with instructions contained in Vol. II of Air Publica-
tion 2038A.

Agyzxiliary Fuel Tank

92 GEeNERAL: An auxiliary fuel tank with a capac-
ity of one hundred and twenty-five (125) Imperial
gallons may be installed in the bomb bay to provide
an increase in the normal range of the aeroplane.

93 DescriptioN: The auxiliary tank is fabricated
of 523 aluminium alloy sheet joined by welding. Itis
carried in the bomb bay compartment, suspended on a
bomb rack located on the fore and aft centreline.
This method of attachment reduces the time required
to install or remove an auxiliary tank. Access for
installation, inspection and refueling is gained by

opening the bomb bay cover doors. The filler neck
is located on the port side. The tank is not supplied
with self-sealing rubber cells. The sump plug con-
tains a capsule of potassium dichromate crystals
which combine with the water to form a brown col-
oured, corrosion inhibitory fluid. A finger screen is also
attached to the sump drain plug. A mechanical fuel
quantity gauge is installed in the forward end of this
tank. The fuel gauge indicator is visible to the pilot
through a mirror located forward and below the pilot’s
seat.

94 OpPERATION: Operational instructions are not
applicable to this part, refer to paragraphs 127-129.

95 SERVICING AND MAINTENANCE: The general se-
curity of all attaching parts shall be checked at each
refueling period during the time that the auxiliary
tank is being employed.

96 The tank sump shall be removed daily, to inspect
for water in the fuel. Trapped water will be dis-
coloured to a dark brownish colour so long as the potas-
sium dichromate capsule, in the sump plug, remains
active. Replace the capsule when trapped water
drainings fail to show discolouration.

97 DParticular care must be taken in selecting storage
facilities for auxiliary tanks after once being used, to
prevent explosion and fire.

98 Damaged tanks shall be repaired in accordance
with instructions contained in Vol. IT of Air Publica-
tion 2038A.

Fuel Quantity Gauges

99 GeneraL: Electrical fuel quantity gauges are
provided for all main fuel tanks. A mechanical gauge
is provided for the auxiliary fuel tank.

100 DescrrerioN: The quantity indicator for the
electrical fuel gauge system is a General Electric
direct current Selsyn indicator (GESDJ3LAF). It is
a 3-element instrument with suitably calibrated scales
for the fuselage and wing tanks. Five transmitters,
each assembled and marked differently are used as
follows:

Fuselage tank GE 8TJ13LCR
Port wing tank (inner) GE 8TJ13LCL
Port wing tank (outer) GE 8TJ13LCK
Starboard wing tank (inner) GE 8TJ13LCN

Starboard wing tank (outer) GE 8TJ13LCM

101 FEach transmitter employs a cork float. The
float arm is geared to a magnetic coupling which
drives the rotary contact arm of the triple tap re-
sistor. The magnetic coupling provides an effective
fuel seal without the use of stuffing boxes or other
forms of seals. The current from the triple tap re-
sistor is fed to the indicator gauge which employs a
Gramme ring consisting of three coils. The instru-
ment works on the principle that the rotary contact
arm serves as a current divider for the current flowing
to the three coil Gramme ring. A magnetic flux is
established diametrically across the ring, dependent
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upon the position of the rotary contact arm with re-
lation to the three taps of the resistor. Therefore the
polarized permanent magnet pointer finger of the
indicator will align itself with the magnetic flux and
give a definite and accurate indication of the trans-
mitter-arm position. This fuel gauge system is not
affected by voltage changes that normally occur in
aeroplane electrical systems.

102 Two transmitters wired in parallel are required
for each wing tank because of the inclined position of
the relatively flat tank.

103 OperATION: The operation of the fuel quantity
gauge system is inherently automatic. A direct read-
ing of the fuel quantity in Imperial gallons for the
main tanks is shown at all times when the aeroplane
electrical system battery switch is in the “on” posi-
tion.

104 SeERVICING AND MAINTENANCE: The operation
of the fuel quantity gauges shall be checked prior to
each flight.

105 The general security of all connections and at-
taching parts shall be checked at each engine check
period.

106 For further service information see the General
Electric Handbook.

Fuel Pumps—engine, hand and primer

107 GeNERAL: An engine driven fuel pump nor-
mally supplies fuel under pressure to the carburetor.
For starting and to supply fuel in the event of engine
pump failure, a hand (wobble) pump is provided.

108 DescriprionN: The engine driven pump is a
Romec RD-4070-8. This pump utilizes a balanced
relief valve which maintains a constant fuel pressure
to the carburetor through a wide range of inlet fuel
pressures. The fuel pump vent line must be connected
to the carburetor in the Bermuda aeroplane. The
relief valve shall be adjusted tosix Ib./sq. in. minimum
and seven lb./sq. in. maximum pressure. This pump
uses an internal by-pass.

109 The hand pump is an integral part of a combina-
tion strainer, sump and hand (wobble) pump unit,
designated as AEL-3. The AEL wunit is located for-
ward of the fireproof bulkhead on the port side. A
relief valve of the common spring loaded poppet valve
type is used. The relief valve by-passes the excess
pressures internally. This pressure is adjusted at
seven to nine 1b./sq. in.

110 The fuel system master strainer is located in
the sump of the AEL unit. It may be readily removed
by loosening the one wing nut which holds the access
cover door hold-down strap. A screw type draincock
is provided for draining the sump of the AEL unit.
111 The priming pump, located on the carburetor
fuel inlet fitting, is a Holley Type 18V-DC. In reality
it is not a pump, but simply a solenoid operated valve
that permits fuel under pressure to enter the priming
system.
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112 OpERATION: The operation of the engine driven
pump is automatic when the engine is running.

113 The hand pump must be operated during start-
ing operations or in the event of the failure of the
engine driven pump. Operating handles are con-
veniently located on the port side of both cockpits.
The pump may be operated by either the pilot or
gunner. The handles require a reciprocating motion.

114 The primer is operated remotely by a toggle
switch located on the starboard side panel. In addi-
tion to the operation of the toggle switch, fuel pres-
sure must be maintained by the hand pump to obtain
satisfactory engine priming.

115 SERVICING AND MAINTENANCE: The satisfac-
tory operation of the hand and engine driven fuel
pumps must be checked during pre-flight engine warm-
up.

116 The sump of the AEL unit shall be drained daily.
Excessive water drainage would indicate the necessity
for draining all fuel tank sumps. Excess dirt or
foreign deposits in the sump draining should be im-
mediately investigated to determine their origin.

117 The general security and integrity of the fuel
pump installation shall be inspected at each engine
check period.

Fuel System Pipe Lines and Controls

118 GeNeraL: The plumbing (pipe lines) of the
fuel system consists of self-sealing hose and aluminium
alloy tubing. The selector valve (cock) to which all
fuel tank lines are connected is Type PL-4 manufac-
tured by the Aero Supply Manufacturing Company.
Fuel pressure is indicated on the 3-unit engine gauge
located on the starboard side of the main instrument
panel.

119 Descriprion: The self-sealing hose (U. S.
Rubber Co., Type P245) is used for all lines intended
to carry the primary fuel supply. All other lines—

-vent, fuel pressure, oil dilution, priming and overboard

discharge drain lines—are formed of aluminium alloy
tubing.

120 Conventional hose clamps are employed to com-
plete connections of self-sealing hose. Aluminium
alloy tubing lines are connected with tubing fittings
of the Weatherhead type.

121 The fuel pressure gauge line is connected to the
fuel line at the carburetor inlet fitting.

122 The selector valve is located on the centreline
of the aeroplane, below the thrust line and aft of the
fireproof bulkhead; remote control is provided by a
torque tube arrangement with a control lever mounted
on a marked plate located under the centre of the
main instrument panel of the pilot’s cockpit.

123 OperRATION: Operation of the plumbing, fuel
pressure gauge and controls is included under “opera-
tion of the fuel system.”

124 SERVICING AND MAINTENANCE: Operation of
the fuel selector valve and the fuel pressure gauge will
be checked prior to each flight.
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125 The general security of all fuel lines visible, when
the AEL-3 unit access and bomb bay doors are open,
will be checked daily.

126  All self-sealing lines will be thoroughly checked
at each engine check period for damage from rubbing
and chafing. Damaged hose may be repaired, in
emergencies, by inserting sections of tubing, properly
beaded, and adequately secured and bonded to the
structure of the aeroplane.

127 Operation of the Fuel System: The selector
valve permits the pilot to use fuel from the tank of
his choice. All warm-up and take-off operations
should be conducted from the “Reserve”’ tank. This
eliminates the possibility of the pilot, in error, select-

ing the starboard tank for take-off. The standpipe
opening for that tank may become uncovered during
the take-off resulting in a cut-off of the fuel supply.
The fuselage tank should never be used because that
tank, being intended for use only in certain overload
conditions, may not have been fueled.

128 When operating the hand (wobble) pump an
effort should be made to maintain the pressure
smoothly. This pump must be used to furnish fuel
to the engine for priming and starting. The hand
(wobble) pump can adequately supply fuel to the en-
gine in the event of an engine driven pump failure.
129 The engine primer will function only when fuel
pressure is maintained with the hand pump.
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FILLER UNIT
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FUEL TANK OUTLET
(TANK NOT SHOWN) |

FUS. TANK VENT
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PUMP, FUEL, ENGINE DRIVEN. RD-4070- 8 ROMEG PUMP CO. |
PUMP, HAND (WOBBLE)AEL. 3- UNIT. | 14-48188 UNITED AIRCRAFT PROD. ING. |
VALVE, SELEGTOR, 123918 AERO SUPPLY CO. |
TRANSMITTER, FUSELAGE TANK. 8TJIBLCR GENERAL ELEGTRIG GO. |
TRANSMITTER, WING TANK, 8TUI3LGL GENERAL ELEGTRIG GO. |
PORT INBOARD.
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PORT OUTBOARD.
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SUMP, FUEL TANK. 14- 48051 BREWSTER AERONAUTICAL CORP. 3

SUMP,  FUEL TANK, 14- 48050 BREWSTER AERONAUTICAL CORP. 2
WING, FORWARD. OUTLET.

sump 3-204016 PARKER APPLIANGE CO. |

TANK, FUSELAGE. 14-48092 BREWSTER AERONAUTICAL GORP. |

PRIMER A-2346 HOLLEY GARBURETOR GO. '

GAUGE, 3 UNIT ENGINE. AW. 2-21-C U.S. GAUGE GO '

[INTEGRAL PORT WING TANK

ENGINE

FUEL PUMP RELIEF
VALVE BALAN

FUEL

SYSTEM - FIG. 4-8



A. P. 2038A
VOL. I, SECT. IV

35

OIL SYSTEM

130 GeNERAL: The oil or lubricating system refers
only to the engine oil supply. The system, with the
exception of the temperature and pressure gauges, is
installed forward of the fireproof bulkhead in the
engine accessory compartment. The oil system is
comprised of the following parts (see fig. 4-9):

Oil tank.

Oil cooler.

Oil system plumbing, temperature and pressure
gauges.

Qil dilution system.

131 The oil pump is a component part of the engine
supplied with the aeroplane. For information con-
cerning the proper oil pressure relief valve adjustment
and other matters of engine lubrication, refer to hand-
books prepared and furnished by the engine manu-
facturer.

QOil Tank

132 DgscripTioN: The oil tank fabricated of 52S
welded aluminium alloy sheet has a total volume of
twenty-two point six (22.6) Imperial gallons which
provides an oil capacity of eighteen point six (18.6)
Imperial gallons, leaving a volume of four (4.0) Im-
perial gallons for foaming space. The tank is mounted
on the forward side of the fireproof bulkhead. It is
suspended on two rubber padded adjustable steel
straps attached to the engine mount structure. Side
loads are taken through side brace struts attached to
the diagonal members of the engine mount. The side
brace struts are fitted with felt pads on the face of the
large circular strut ends. The tank filler neck is
located on the port side. It is accessible through a
section of the accessory compartment cowling. A
scupper with an overboard drain is provided to drain
off any oil spilled during the replenishing operation. A
graduated sounding rod indicating the quantity of
oil is located on the upper port side of the oil tank
forward of the filler neck. It is accessible in the same
manner as the tank filler neck. The sounding rod
(dip-stick) is graduated in Imperial gallons with the
aeroplane in the three-point (grounded) attitude. A
threaded end is used to secure the rod in the tank.

133 The tank design provides a hopper arrangement
which becomes necessary in conjunction with the
“Worth Oil Dilution System.” The hopper consists
of a 414 inch tube sitting upright in the tank. The
lower end of the hopper tube is connected to the outlet
sump. The return oil is fed, through a fitting that is
tangent to the tube diameter, into the upper end of
the hopper tube. An annular opening in the sump
provides a connection between the bodies of oil in the
hopper and the tank. This provision results in con-
stant hopper oil level compensation and at the same
time limits the quantity of oil that is diluted with fuel
when the oil dilution system is employed.

134 OperATION: The oil tank operates without
attention.

May, 1942

135 REMOVAL AND INSTALLATION: Removal and
installation of the oil tank should not require any addi-
tional information. Care must be exercised in the
assembly of the support straps to avoid excessive
tightness.

136 SERVICING AND MAINTENANCE: The level of
the oil supply shall be checked before each flight.

137 The general security of the filler cap and sound-
ing rod shall be checked before each flight.

138 The general security of the tank installation
shall be investigated at each engine check period. The
tank shall be removed at each engine change. Remove
all fittings (including sump and screen) and thoroughly
clean inside and outside.

139 A shake-down inspection shall be conducted at
not more than thirty hours after each installation.
Re-adjust mounting straps and check tightness of all
fittings.

Oil Cooler

140 DsscripTioON: The oil cooler is a thirteen
inch Harrison cooler having an oil temperature regula-
tor. The regulator employs a bimetallic element in the
shape of a helical spring which operates a rotary tem-
perature control valve. The rotary valve feeds the oil
from the engine to one of four openings, or propor-
tionately to two adjacent openings, as required.
This cooler has three openings connecting to the tem-
perature regulator. The openings and their operating
temperatures are as follows:

No. 1. Valve by-pass port (through regulator
only).
Open up to 70° F.
Starts to close at 70° F.
Full closed at 105° F.
No. 2. Warm-up and core inlet port.
Starts to open at 70° F.
Full open at 105° F.

No. 3. Warm-up outlet port.
Starts to open at 70° F.
Full open at 105° F.
Starts to close at 140° F.
Full closed at 175° F.

No. 4. Core outlet port.

Starts to open at 140° F.

Full open at 175° F.

Full open thereafter.
141 The warm-up ports referred to provide the neces-
sary inlets and outlets for the combination jacket and
core heating method which is peculiar to this particu-
lar make of oil cooler. The regulator also includes
a spring loaded, poppet type, relief valve to minimize
the possibility of damage in the event that some form
of malfunctioning occurs.
142 The cooler is located on the centreline of the
aeroplane in the lower part of the engine accessory
compartment. Air for cooling the oil is picked up in
an opening in the leading edge on the lower side of the
engine nose cowl. It is then fed through an air duct
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to the oil cooler. Air from the oil cooler is discharged
into the engine accessory compartment where it is
spilled overboard through gill openings at the aft end
of the accessory compartment cowling.

143 The cooler is suspended from the lower engine
mount structure by a support assembly consisting of
metal straps clamped to the lower engine mount
members.

144 OpPERATION: The operation of the oil cooler is
automatic.

145 REMOVAL AND INSTALLATION: The oil cooler
removal and installation should not require any special
instructions. It is important that no other make of
oil cooler be substituted for the Harrison Model
COC-130 with temperature regulator CCV-20.

146 SERVICING AND MAINTENANCE: Visual inspec-
tion of the general security of the oil cooler shall be
checked once each day. Looseness of attaching parts
and connections shall be corrected.

147 The oil cooler shall be drained at each engine oil
change.

148 The oil cooler shall be removed and thoroughly
cleaned at each engine change period.

149 Oil cooler temperature regulators shall not be
disassembled in the field. The reason for this is that
damaged regulator parts cannot be repaired. Methods
of repairing damaged Cooler Core Assemblies are de-
scribed in Air Publication 2038A, Volume II, Part 3.

Oil System Pipe Lines, Temperature and Pressure
Gauges

150 DszscrrprioN: All oil system pipe lines are
aluminium alloy tubing. The pipe lines, with the ex-
ception of the oil pressure gauge line and one fitting
in the oil dilution system lines, are all connected or
made up with hose clamps. The other connections
are made up with aluminium alloy fittings of the
Weatherhead type.

151 An individual system of pipe lines related to the
oil system is the oil separator. This is used in con-
junction with the instrument vacuum pump and is fed
into an Eclipse Oil Separator Type 563 Model 1.
The oil-saturated air is fed into the separator in a
manner so as to cause the oil to be separated. The
oil is then fed back into the engine crankcase and the
air discharged overboard.

152 The oil pressure and oil temperature are indi-
cated on the 3-unit engine gauge AW 23/-21-C located
on the starboard side of the pilot’s main instrument
panel. The temperature gauge is an electric remote
control type.

153 OeperaTION: Operation of these components is
automatic and does not require attention. The de-
sired readings to be obtained on the oil pressure and
temperature gauges will be recommended by the en-
gine manufacturer.,

154 REMOVAL AND INSTALLATION: Special instruc-
tions for the removal and installation of plumbing
and gauges are not necessary. The capillary tube of
the temperature gauge requires careful handling to

avoid sharp bending and kinks which would destroy
the usefulness of the tube.

1'5‘5. SERVICING AND MAINTENANCE: Proper func-
tioning of the oil system as indicated on the gauges
shall be checked during each eng<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>