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F-5L FLYING BOAT HANDBOOK

INTRODUCTION.

The text contained herein is designed to give the most
satisfactory method of unpacking and assembling the
model F-5L flying boat, together with information and
suegestions which may prove valuable in its care and
maintenance.

The manner in which the boat is packed for shipment
described in this book is based on practice at the Naval
Aircraft Factory, Philadelphia. The systems in use at
other aireraft manufacturing plants follow the same
general principles although they probably differ in detail.
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F-5L FLYING BOAT HANDBOOK.
SPECIFICATIONS.

1. GENERAL DIMENSIONS.

verall Upper WInE vt b din e e 103 feet 91 inches.
Overall lower wing. .........c-cci o ..o, . T4 feet 3§ inches,
SIONEL L s S e S e i 8 feet,
T LA DR a1 ) e TR 8 feet 10} inches.
afaarar of WINGE: .. .o .ocociiudno s aoanto ool (e
SreRphReK O WHIZS. <. oo seb i i 0=,
Rohtrhl fnpdes o i D e 1° 307,
Angle of incidence, horizontal stabilizer. .. _ .. . 27307,
Angle of incidence, wings. ......ccccovinnn..... 420,
irverall length ofboat.- - .o ool coo oo i o 49 feet 33} inches.
Overall heightof boat. ... ....._ . .. ... ... _ .. 18 feet 9% inches,
I g - S e P RS Sl e et Modified R. A. F. 6.
2. AREAS,
Square feet,

R T T e S e SR S e e el 1,278.0
D ] DR SRR s R e s e SR SR e 119. 0

Total supporting surface. . ...coo. i ciciiiciv i aiiaisn 1, 3970
1 el bl D T L S 1 =5 L W, SRS SRR 120. 9
werenktabrlisar. .. . ooo o nl e 34.7
3 ) e e R e I S e e e e e 33. 5
RO () o s s et e i e R 55.3
P e G - L e o T S o o 31. 1

3. MOTORS.

Two Liberty 45° Vee, 4-cycle, 12-cylinder
............................. horsepower per motor (rated).... 330

(11)
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4. TANK CAPACITIES.

Pounds.
Gasoline, 495 gallons, at 6.25 pounds per gallon. . . ..........-... 3. 094
03il, 34 gallons, at 7.5 pounds per gallon...... awamsmase e 255
5. ENDURANCE.
Hours.
Full speed (G4 gallons gasoline consumption per hour) ......... 7}
(‘ruising speed (44 gallons gasoline consumption per hour)...... 11}
6. WEIGHTS.
WING STRUCTURE.
Founcds,
ROD PIAIER. . v mesmaim s snrimm mimn mim s in mimn mmimmimm 6 e e i s o 442
D NI o = i i i g T it i e 2 235
Center pamels. . ..o coociinaiiiiaiaisanuinasiina s s s 127
Totivred pmmplesic o oo it s b s e R R e D48
L e R r] r Do R R ) e e o e e 54
TP EO DA BEEDIIIEI. « o e ccsmomomin i n o bim i At e o o o e o o0 99
AR RO i s s P R RS s R G e e o e 133
Noniskid fine oo s s e st e i 20
BOEAEE. .. ... . oeeni s ssiia s S R S S S i 41
PR BERVEL o oo viaem o mommmin = Sim im e ir mmim o mon o e ST im0 67
P L0 o O SRR s £ s L S SR G0
Wing floats. ..o sviiivimnn it g s e e e e 102
Wing fittingsand bolts. . ... i 154
B TN, oo om i mimim e o i 8 T R AT 270
T e R WOy " S ol D e S 262
Total wing structure. . o . il iisris e s 2, 613
HULL.
Shell:

Sidos and AN AeCRINE . «ov i m s mi v o i i o i imiis 166
PIRBIRE  n s v st e SR B el i R 369
BT - i T A R e S S 105
e C e RS Sy S o R e 121
R R oot s e b R S e e o o s 11
BT O o c s o e e e 146
EUREIY BOEIRL . e o cnmm orem i m e AT B T T w6 i 918

Skeleton:
LONZEronS. . ... .commuerni it eeae e 138

3 12T ot R R RIS ) = e e S e N 47

- 4' 9" -
¢ STRAIGHY EDGE -
1 "
) HORIZONTAL STRBILIZER GAVGE l-'-;' L fg
= ]

b S T R, ' 2k

3 :
.E o 32
F5L SIDEWALK BEAM GAUGE +

i JNODER SIDE *m
HAM
7 il £
C':;TEHW EDGE FOR LEVELING.
-Fl-h
- 64"

Make of 3" IFPLY VENEER en EQUIVALENT
MON-WARPING MATERIAL
FIG, 7.—JIGS OF LEVELING AND ASSEMBLY,
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L F Tevel e 71‘2
| o Dpirif lEvVE
55 B i Staidhb eddes /LN
e | ; =+ 4
+ | - ||

6o —to £-of Beam
FIG, 8.—=JIG FOR LONGITUDINAL ALIGNMENT OF HULL.
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Skeleton—Continued. | Pounds,
FEBRRIAIR - 1o o e SRS o o7 5l
] U ety 1] o AR L TR R 3]
BT T s o o s e e e e SR S R 63
i 23 Ty NS P N S R g e R S 71
TRTERERE . s o e o A A SR il S AP A 0 L 07
Fin timbersand bottom ribs. ... oo 89
Metal BERTIE ot s s s st i S mid )
; B R R D s S R A B i 132
Total skeleton welght. .o oo r oo i iiiia e a e e e 783
Interior hull accessories:
2T i A S 1.0 e e B P R e Pt e e e 42
Hand ComET0]a. oo cecrcsis nmamnnnmmneeensessehesssssssssnss i1
Foot CONIolB. . . cccaceecesmnnmamssasns s eme s eaenmnnn 25
ool WATHRED o s e s 5 i P e a6 8 e it 49
g T d 1] S R e e e R B e S S R S SN 6
BrlkBaalE oo s U T S R R B S 101
FIG. 18.—METHOD OF BRACING REAR OF HULL CASE BEFORE Centar bracing (wood). ... ... coo oo iaiiiiiiiiiiiidian 28
REMOVING EITHER SIDE OCR TOP. THE WEIGHT OF THE HULL EUEMRII . o o M T s et e s . G2
IS ARAINAT TS SEEL: Compression tubes. ......ccciciiaiiiiiiiiiiiisenare s 14
Ribe—enda and coVerTng: .o covimiiosvseiinas wals cianamamss o= 82
Fittings, etc...... I S R R SRR 45
PEET RO CRERANIIIL. . o < g ot s et 575

Summary of hull weights.

BT L s s i T S S S 918
B B s s R S s S S o T R i 783
Intericr hull ScceRBories. .. o i il e 575
- CONEENPEICY - e v snmccmcmmmmssssssssssnmnrnnnnnmnssssasassdasses A
BL: | A
b T R - i A e T e R e S R 2. 351
i] o | REE ] b‘ STEAM ENGINEERING WEIGHTS,
; a8 r “’ )r\ e v B vl ol 2 motors, at 882 poundseach... ... .. iiiiiiaiial. 1, 764
G ol R N ! 2 radiators, at 79 poundseach. ..o iiiiiiciiiiiiaiiiiianie 158 .
b DI IS HEREE 7 3 v Sk e e A 5
| oS E L e BMOUBEIDEE. « <« e ccnneemnemsnmmme emmmsmemssnannssansesnnes 258
“"" Ltlﬂl 'I"' .‘IJ t F !.i. : 1 , 1||"-L"a[pr __________________________________________________ -'}'JG
—— ‘.!"1-}'1' LW Hi . j -;' y ) .'- ; 1 % ] : 1 :
e Water PIDInE. o st siiusiirvas s s s S s e R e 16

FIG. 19.—STENCILING QN SIDE OF HULL CASE.
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2 propellers, at 68 pounds each
2 windmill gas pumps

I hand gas pump

5 gasoline tanks. .........
lgravity tank............... .
PIpINg. couuses

2 tachometersand shafting.......covovenvivaninessis

2 oil-pressure gauges with piping. .. ..

Poands
] 3465

11

[}

226

11

45
E B
el ol

BE BOARDED UP

o

.............. (]
S water thormOmMeters. . ..o cacccncanssasanaannnssns 2
L oll tanky With DIDIDE . - .coooasssssssssssssrsnassisnssasa |
5 SIRES B « vs s vssssasvrmianarspnemuasansnsnnss |
],i]n-]'T}' tool kit D IEEem———— 31
2 oil thermometoers. . . 3
2 hand cranks with gear 39
Motor controls ol
Ignition winng......... 10
Contingency...... . 120
B I e S S s SR A IO A e I A b S I s s 3, 232
ORDNANCE EQUIPMENT, |
| Very pistol and ammunition...... .iocviaiiiiiaiiiiaaan | 53
1 Lewis gun....... | & |
lshell dollector. . ..o cvnvirencsnnsnsssasnsanns ey e e o |
2 lewis magazines. . . ............ o e SRS TR 20 |
| Bearfi ringgun mMouDt. . .. ...c.coviicccnnnransssssssnnsnnns a5 |
| pilot directing bomb sight T SR - 21
4 bombs, at 230 pounds each........ el : ) 20
Bombeear.......... R o N 125 :
ERERREIN . o i o s i e o : i

TRREE: oo oo s e o et AR S S 1, 194

ELECTRICAL EQUIFMENT.

ks e gl 11 S S — |12 L
Bwitchboard . . .o v iicinnnnnnscsssosrsnnncsnssrssnrannnnsss 5
WIrADG Sl ISR IERONN . . o o o ooein s nin wimiom imomona)smio m i isin s o on s m cna 29
Telephone set......... 2 ) St L i
Range lights. ..... Pt ST T e b Sl e i 10
L R -

gk o i

HULL IN CASE READY

20
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FIG, 21.—METHOD ©OF BRACING HULL IN CASE.

BRACES ARE
2'* BY 6" PIECES FASTENED TO DUMMY SIDEWALK BEAMS,

FIG. 22.—PORT FIN EDGE RESTING IN ITS GROOVE CU]
CROSS TIMBER OF THE CASE.

1M

THE

CONSTRUCTION AND REPAIR EQU

IPMENT .,

Ponnids,
I N T o e i s e e e 15
L DMBEPRVE .o s s e S G (e 14
S T e W S S 11
L dnclinometor. ... N R L e e |
7 Pyrene fire extinguishers with brackets....... ... ........ 46
i T o) e e 5
o mast (oatalled). - - oo e ssn e 15
B L T TP B L A 107
NAVIGATION EQUIPMENMT,
OORITARRER. - oo o e e s s e i
LRl L eyl Rl ss i i s (LT 2
LRI R i il e e A et | L A e s s e e ]
i 1T A SN e S Pt 5
Food and water. ... ... T B e e e S o e e b 30
e L T 4
i - T S T IS | VU TV g = D Wb S e 45
MEDICINE AND SURGERY.
VR Rk R ST R S T S e [}

AT,

Complete set 8. F.

1100, including battery to operate all

T S SR N L e : 260

GASOLINE

AXND OIL.

Full oil, 34 gallons, at 7.5 pounds per gallon. ..

lrasoline, 348 gallons, at 6.25 poundspergallon. ... .. ... @

CREW,.

ey Rt IR0 ponnda BACN .o s e s e R R e 720
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S TH.

Wing striCture. . e - covianaomnrnaensonnnareraoeanonssaamesios

o | T

Steam Engineering equipment. .. ....coooiiiaiiiaiiiiaaaan
Electrical equipment. . ... ..ociiirmaiiiiiiieaia e

Construction and Repair equipment. . ..

Navigation equipment. ... ...ccoorniimimnmneionanneones i

Medicine and Surgery equipment......
Radio equipment..
Ordnance equipment......
Crew—4d men..........
(zasoline and oil......

B L . o o s o a e e o m a  E  HES

Poundds.
2 613
2, 331
3. 232

(e

107
45

10
260

1, 190
720

2, 425

13, 000

FIG., 23.—HULL FIN EDGE RESTING IN NOTCHED CROSS TIMBER
OF CASE FRAME HULL BOX IS NOW BUILT AROUND HULL.

FIG, 24 —THREE-QUARTER VIEW OF HULL.



FIG. 25—TYPE OF SLIPKNOT USED TOQ SECURE LIFTING
ROPESTO SIDEWALK BEAMS., NOTE PADDING UNDER
ROPE TO PROTECT EEAM FROM CUTTING.

PART II

INSTRUCTIONS FOR ASSEMBLING

(17)

FIG. 26.—5LING ATTACHED TO REAR ENDS OF DUMMY
BEAMS IS SECURED TO A TACKLE BLOCK SO THAT
HULL MAY BE TILTED TO PROPER POSITION FOR
LOWERING IT INTO CASE. SAME METHOD SHOULD
BE EMPLOYED FOR LIFTING IT OUT OF THE CASE.
BRACE BETWEEN BEAMS PREVENTS THEM FROM
BENDING OUT OF ALIGNMENT.




F-5L FLYING BOAT HANDBOOK.
INSTRUCTIONS FOR ASSEMBLING.

1. Shipment.

A complete boat is packed in eight separate boxes.

Box No. 1 contains the hull and instruments.

Box No. 2 contains the engine foundations, radiators
and o1l tanks.

Box No. 3 contains the main panels.

Box No. 4 contains the tail units and gravity gasoline
tank.

Box No. 5 contains the wing floats.

Box No. 6 contains the propellers.

Boxes Nos. 7 and 8 contain the port and starboard

motors.
2, Handling Boxes.

The hull case must be handled with great care to keep
It in perfect balance. At a point 8 feet from the nose end
is a notched block; at the end opposite the nose end is
another such block. These are notched to allow a 1 inch
cable to rest in them. Two slings should be made, each
from a piece of cable about 65 feet in length, these being
ample to pass around the case, resting in the notched
block and meeting a common tackle block at the top.
(See fig. 2.) This will insure a balance when lifted.
The top of each sling should have an eye spliced in the
cable. The panel and engine boxes may be handled with

(19)
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any ordinary hoisting equipment and those marked
“Top"” should remain in proper position.

3. Opening Boxes and Unpacking.

. Box No. 1 is the large case containing the hull.
One side is marked “Open this side.” The roof is first
removed and then the marked side. Take out all blocks
and braces and also remove the tail housing. (See fig.
16.) The tail is in no way attached to the case and 1s
easily uncovered. It 1s important that suitable bracing
be placed at the side of the case which has not been
removed. as all the side thrust of the weight of hull 1s
against this side. This bracing must be placed before the
top is removed.

9. The fuselage covers should be removed before rig-
ging is placed. Care should be taken not to eramp the
fin edge when lifting the hull. Sliding or shifting the
hull laterally must be avoided.

9 The sidewalk beams are false, being only installed
for transit. To these, ropes (at least 1 inch in diameter)
are fastened. (See fig. 24.) A second sling is secured
to the ends of the two beams against the back side of the
case and this sling is attached to the center tackle.

4. Propellers are packed in a separate box. The top
is fastened by screws. Remove all screws and also the
sut in the center of lid. The propellers are held in place
only by the center bolt and are readily lifted out.

4. Examination of Parts.

The shipment is made up with a view of compactness,
and the cases do not necessarily contain complete indi-
vidual units. In each box there is a list of all the parts
therein. Each part should be carefully examined as 1t

—

FIG. 27.—HULL BEING LIFTED BY A CRANE BLOCK, THE ONE AND

ONE-HALF INCH ROPES BE
ING DT
NEXT TO HULL SIDES. SECURED TO SIDEWALK BEAMS



FIG, 28.—METHOD OF HOLDING THE FOUR ROPES FROM SIDE-
WALK BEAMS TO CENTER LIFTING BLOCHK.

21

is taken out of its respective box.  Any defeets should be
carefully noted so as to be given proper attention and to
avoid a possibility of being placed on machine. Although
all parts are thoroughly inspected before being packed,
they should be again gone over with particular attention
to the following:

(@) HULL.

1. That alignment is correct and no wood members
are broken. Inspect splices and wrappings.

2. That bolts are tight and properly cottered. Nuts,
pins, and cotters, when removed during disassembling,
are, whenever possible, put back in place. Examine
threads before tightening nut. Do not force a nut over
a burred thread.

3. That wires are taut, free from kinks, and that
turnbuckles are safety wired.

4. That instruments are not damaged and wire con-
nections are tight.

5. That all metal parts are fully covered to protect
from corrosion.

6. That gas tank tie downs are secure, safety wired,
and all lines tight. If a gas line connection is found
loose, take apart, clean, and put together with a suitable
sealer.

(h) PANELS AND TAIL.

7. That all surfaces are taut, free from breaks, dents
and tears.

8. That no internal parts of panels are broken. It
being impossible to inspect the interior structure by
ordinary methods, this part of the work should be passed
on by an experienced person.

9. That fittings are tight and properly secured.

245" —10—3
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(¢) GENERAL.

10. That all necessary units for completing the as-

sembly are present, and that inclosed lists check with
present contents of boxes.

5. Assembly of Center Section.

1. Place suitable spreader between upper starboard
and port longerons to act as support until dummy beams
have been removed and sidewalk panels attached.

2. Remove dummy sidewalk beams. Enter sidewalk
panel beams through sleeve fittings, and place bolts in
center line and hull side fittings. Remove spreader.

3. Diagonal braces are strung through fin, bolted to
fitting at underside of sidewalk panels, and bolted to
fitting on lower longeron.

4, Be sure that all nuts are thoroughly secured by
lock washers.

5. The spot selected for placing eradle should be com-
paratively level. Two methods of adjusting the eradle
may be employed: (@) placing a screw jack under each
corner, or (b) using taper wedges which may be driven
under cradle.

6. Boat must be leveled both laterally and longitu-
dinally. Level the boat laterally by placing straightedge
and spirit level across boat on both front and rear
beams, and jacking up eradle accordingly. Proper level-
ing fore and aft must be taken with respect to the four
(4) degree angle of attack, measured on underside of side-
walk panels, parallel to center line of hull. A convenient
method of doing this work is to make a jig as illustrated
in figure 7, which has two fixed vertical points so arranged
that when proper angle of incidence is attained bottom
of jig will be level. A spirit level may either be incor-

FIG, 29.—PACKING CASE SHOWING ENGINE FOUNDATIONS, RADIA-
TORS, OIL TANKS, AND WATER PIPE MANIFOLDS ATTACHED.
THIS CASESHOULD BE KEPT RIGHT SIDE UP, AND IS SO MARKED.



AND SECURED TO

NOTE THAT SLING IS PLACED
PANEL

AROUND

FIG.31,.—METHOD OF LIFTING PANELS OQUT
OF BOX.

LIFTING CASES,
INCH

ONE AND OMNE-HALF

ROPE SLINGS ARE USED,

30.—METHOD OF
SHOWING SLINGS PLACED TO INSURE A

BALANCE.

FlG.

CENTER FITTINGS.
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porated in, or used in conjunetion with, the jigitself. Care
should be exercised, however, that points of jig be placed
at all times on center lines of the beams.  Should boat be
moved at any time during process of leveling, it should
be rechecked for level. Figure 8 shows a jig for longi-
tudinal alignment of hull.

7. Install two engine section struts at center of boat.

8. If engines are detached from mountings, they should
next be installed in same. Radiators may also be
mounted and water connections secured.

9. Sufficient supports should now be placed under
sidewalk beams at hinge points, until engines and wines
are attached and properly braced by wires. This will
eliminate warping of sidewalk panels due to excessive
weight. Lift engine mounting (with engine) by means
of crane or chain falls. If these are not available, motor
mountings may be skidded into position by use of long
planks, but, as this is difficult, it should not be attempted
unless absolutely necessary. Connect up diagonal braces
from engine mountings to fittings on center of sidewnlk
beams. Connect up all stays and wires and adjust
these to a fair tension. Engine beds should be level
both laterally and longitudinally when boat is level.

10. Connect all piping and electrical wiring to engine.

1. Raise engine section panel into place, attach struts
and wires and connect up gasoline piping to gravity tank.

12. Check level of engine section panel by placing
straightedge with spirit level along front and rear beams,
or by measuring distance between upper and lower hinge
both front and rear.

13. Check for zero (0) degree stagger by dropping
plumb line over leading edge at both outer ends of up-
per engine section panel. Adjust stagger wires to bring
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leading edge of upper panel directly over leading edge
of sidewalk panels.

6. Assembly of Ouier Wing Panels.

1. Connect upper intermediate and upper outer pancls
at hinges (without ailerons). Stand upper and lower
wing panels on their leading edge parallel to each other.
Connect panels with struts and stay wires. Interplane
struts are numbered as per diagram, figure 10. Tighten
wires to approximately flying tension.

2. Attach nonskid fins and supporting wires, and see
that top beam is in alignment and nonskid fins normal.

3. Do not tighten flying wires to overhang excessively
or too much tension will be thrown on upper king-post
brace wires.

4. Raise assembled panels, engage two hinges on lower
panel and hinges on sidewalk, enter hinge pins, and then
aise panel assembly at outer end and connect up the
two upper hinges of intermediate panel with hinges on
engine section panel. Support assembly until landing
wires are fastened. (See fig. 4.) Unless panel assem-
blies on starboard and port sides are raised into place
simultaneously, supports under one side must not he
removed until opposite side has been assembled and wires
fastened. !

5. As an alternate method of erecting panels, connect
upper intermediate and upper outer panels at hinge
points, attach nonskid fins and upper brace wires to
same. Raise this assembly into place by use of slings
(fig. 3), which remain in place until erection is completed.
Connect up interplane struts and brace wires at strut
fittings of upper panel. Aftach lower panel at sidewalk
hinges and connect struts to wires.  After wires are made

—y

L o

1.

32, —~DETACHABLE SIDEWALK PANEL PARTLY REMOVED.
LOOKING FORWARD.

FIG. 33.—SPLICE -IN SIDEWALK BEAM WITH STARBOARD PIECE
PARTLY REMOVED,



FIG. 34.—SIDEWALK PAMNEL REMOVED AFTER FITTING AND READY
FOR UNDERSIDE COVERING. PORT PANEL TO BE MARKED
“P" AND STARBOARD PANEL "S, WITH BOAT NUMBER FOL-
LOWING LETTER. TOP SURFACE OF THESE PANELS 1S COVERED

WITH VENEER.
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fast, overhead slings can be removed. After erection
by either first or second method, procecd as follows:

6. Attach ailerons and secure hinge pins. While this
can be done on the ground it is advisable to assemble
them after panel erection, owing to their size and weight.,

7. Connect up all control wires to ailerons, adjusting
lengths of wires to obtain a continuation of the lines of
the panel.

8. Adjust landing wires so as to get proper alignment
of wings and approximately correct tension. Tighten
flying wires, giving these slightly less tension than la nding
wires.

9. Adjust stagger wires, giving each of these equal
tension.

10. Sight along leading and trailing edges of upper and
lower panels, from center, and see that edges are straight
and parallel to each other, and that ailerons are in line
with wings,

L1. Check for zero (0) degree stagger by use of a series
of plumb bobs dropped from leading edge of upper
wings.

12. Angle of incidence of four (4) degrees can be
checked with same gauge as used on sidewalks when level-
ing up boat. Check between beam centers at several
points along wing, so as to detect any warp.

13. Dihedral angle of one and a half (1}) degree can
be determined by use of a long straightedge equipped
with a protractor level or a straightedgo planed to the
required angle and using a spirit level on top edge,
(See figs. 5 and 6.)

14. With struts in position and a zero (0) degree
stagger, the angle of incidence of top plane can be
checked by measuring the gap between upper and
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lower leading edges and upper and lower trailing edges,
providing the lower panel has been properly set at the
required angle. Distance is 8 feet 1014 inches.

15. See that all control wires to ailerons have the same
tension.

16. Attach pontoons to lower wing panel tips.

17. Fasten bomb-dropping devices, and see that
U bolts are not set up tichter than necessarv to secure
them.

18. Check up length of drift wires from each side of
nose to upper and lower wing panels. IHave these wires
of equal length and tension. This will square wings
with axis of hull. Follow same procedure with brace
wires from horizontal stabilizer to square stabilizer with
hull.

19. Inspect all wires, clevises, cotter pins, turnbuckles,
pipe lines, wiring, controls, tie-rods and connections
throughout boat, and see that everything is taut and in
proper shape. Place safety wires on all turnbuckles
after their final adjustment. Turnbuckles should not
show over three threads outside of barrel, or less than
34 inch of shank when they are finally adjusted.

20. Attach propellers, guns, and all accessories.

7. Assembly of Tail Surfaces.

1. Tail surfaces can be assembled at any time after
hull has been leveled.

9. Attach fin and check so that fin 1s exactly vertical
when boat is level.

2 Set horizontal stabilizer over fin and fasten to fin
by vertical tie-down bolt in front and by metal clip on

rear.

-

=

FIG. 35—THREE-QUARTER VIEW OF CRADLE USED FOR HOLDING
HULL DURING ASSEMELY. BED IS SHAPED TO FIT HULL BOT-
TOM WITH STEP, AND PADDED WITH OMNE-INCH SOFET FELT:
CASTORS AT EACH CORNER FACILITATE SHIFTING OF HULL.

USUAL METHODS OF LEVELING MAY BE EMPLOYED AFTER
CRADLE IS PLACED IN POSITION,

FIG. 36.—THROTTLE CONTROLS FOR MOTORS. NOTE DOWN FOSI-
TION OF PORT SEAT. STARBOARD SEAT IS STATIONARY.




o |

i

FIG. 37.—INSTRUMENT BOARD WITH NEW TYPE BOMB SIGNAL
DISK. AT RIGHT EMD.

FIG. 38.—RUDDER CONTROL LOOKING AFT.
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. Attach all forward steel stabilizer braces and
outside rear braces, and set all stay wires. Stabilizer
should be level laterally when hull is level.

5. Horizontal stabilizer is set with a two and one-half
(215) degrees angle of incidence, and a straight line drawn
through leading and trailing edges should be at an anele
of two and one-half (214) degrees with engine beds.
Check this angle by using jig (fig. 7) along top of stabilizer
from front to rear beam, parallel to hull. Check this
angle near fin and again at outer ends of stabilizer to
see that there is no warp.

6. Attach rudder and secure hinge pins. TFasten
rudder balance panel to rudder and econnect up remain-
ing two steel braces to stabilizer. Attach elevators
at hinge points and secure with locking pins. Smaller
horns are attached to underside of elevators. Stay
wires from control horns on ailerons and elevators to
trailing edges may be used to straichten out warp in
these surfaces. Control wires on elevators should be
adjusted so that when control columm is in neutral
position, elevators will be at the same angle of incidence
as the horizontal stabilizer. Control wires should be
allowed a little slack in their neutral position to avoid
binding in extreme positions. Rudder-control wires
should be fairly taut but should not cause binding on
rudder pins.

8. General Information.
PIPE LINES.

The fuel lines are shown in figure 15. They are all
marked with a red band painted on each end so as to be
easily distinguished from other piping.
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The air lines, including vents from fuel tanks and air
speed meter, are marked with a blue band.

The tube leading to the oil-pressure gauges on the in-
strument board is marked with a white band.

The water pipes are marked with a yellow band and
compressed air or starter pipes are marked with black
bands.

The brass tubing on both port and starboard side con-
tains the bomb release control wires. These have no

mark on them.
HAND PUMPS.

There are two hand pumps of similar construction,
one for pumping fuel into the gravity tank for starting
and emergency and the other for pumping bilge. These
pumps are of the semi-rotary type and are easily taken
apart for inspection and repair. The fuel pump 1s
located on the after center stanchion, and the bilge pump
aft of the forward center stanchion.

LUBRICATION.

Ficures 11 and 12 show points on boat which require
lubrication of grease and oil aside from motors. These

charts show all ferrules and pulleys which will need at-
tention to prevent undue wear and aid in easy control

of the moving parts.

S TELEPHOMNE STATION AT LEFT SIDE.

FIG. 39.—INSTRUMENT BOARD WITH PORT PILOT



FIG. 40.—INTERIOR VIEW OF FORWARD GUNNER'S PIT. ON FORI
SIDE 1S SHOWN HEATING CONNECTION AND SWITCH. NOTE
rRIGGERS FOR CONTROL OF BOMB RELEASE INSTRUMENT I3

AN ALTIMETER

: J-'. r1 -I P - -
L e H |

BOMB SIGHT DIAL (OLD TYPE)
IS ON PORT .

FIG. 41.—INSTRUMENT BOJARD.
IS ON STARBOARD AVIATOR'S SIDE. COMPASS

SIDE.

PART 111

PACKING SHEETS
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Navar Amcnarr Facrony.
Puacking List for F-5L Boat Seaplane,

INDEX SHEET.
Boat No. <ioia
9 Packing Sheets.
8 Boxes,
Sheet No. 1 and 2 (Box No. 1), Hull.
Sheet No. 3 and 4 (Box No. 1), Instruments.
Sheet No. 5 (Boxes Nos. 2 and 6), Engine Foundations and
Propellers.
Sheet No. 6 (Box No. 3), Main Panels.
Sheet No. 7 (Box No. 4), Tail Units.
Sheet No. 8 (Box No. 5), Wing Floats.
Sheet No. 9 (Boxes No. 7 and 8), Motors.

Date. Time.
Left factory for yard:
Box No. 1
Box No. 2
Box No. 3
Box No. 4
B I O e e e e L B
Box No. 6
Box No. 7
Box No. 8
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NavaL Amcrarr Facrory,

}’r.'r'.{'f'iulff f,f'.ufhﬁ.lr F—&5F, Bool Se r.rl.';.lrrr;r.lr',

HTULL.
Boat No., ...... Sheet No. |

Box No. 1.
Port Side, Stern to Bow,

1 boat hull, complete, with 1 lower tail ¢lip, 1 upper tail elip.
4 horizontal stabilizer drift wires with 4 turnbuckles, 4 shackles
with elevis pins.
4 horizontal stabilizer brace wire with turnbuckles, 4 eve holts
with nuts.
2 horizontal stabilizer brace sockets with 2 bolts, nuts and lock
washers,
1 horizontal brace-wire clip.
| sidewalk brace wire clip, turnbuckle attached,
1 access door,
I coil of f5-inch flexible cable for hbomb release.
4 sidewalk supporting bolts with nuts and lock washers,
| pilot step.
| rope cleat.
Bow.
| right and 1 left drift wire clip with 4 drift wires with 4 turnbuckles
attached and 1 end of each wire open, 8 thimbles, 8 shackles
with clevis pins, 2 triple connecting plates, 2 aileron control
wires; 2 long and 2 short tie wires,
| towing cable with rope attached leading through fitting in how.
| tow plate,
Starboard Side, Bow to Stern.,
| pilot step.
| coil of {4-inch flexible cable for bomb release.
4 sidewalk supporting bolts with nuts and lock washers
| sidewalk brace wire clip with turnbuckle attached,
I access door.
l brace wire clip.
2 horizontal stahilizer brace sockets with 2 bolis. nuts and lock
washoer,
Shortage. .._...._.. T e s Sy
el R e S B R e

a7 crel d o S (s S

OTHER SWITCHES ARE

ROUMND BUTTON AT LEFT IS FOR SIGNALING RADIO

FOUR-POLE SWITCH CUTS OUT BOTH MOTORS,

FOR INSTRUMENT BOARD, RUNNING AND RANGE LIGHTS.

FIG, 42.—-STARBOARD INNER GUNWALE.

AT RIGHT IS LOCATED HEATING PLUG CONNECTION FOR RADIO OPERATOR,

OPERATOR,
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Navar Amcrarr Facronry.
Pacling List for F-3L Boat Seaplane.
EQUIPMENT ASSEMELED INSIDE OF HULL,
Joat Ne, .. Sheet No. 2.
Box No. 1.
I bomb release with 6 pulleys, 8 flexible cables leading through
tubing to port and starboard side. -

4 1 Davis gun mount,

1 cleat,

& ammunition trays.

1 generator box.

2 generator regulators,

2 rudder foot bars with 4 stirrups, 1 Sandow clip, 2 adjustable cable
terminals and 4 control wires with turnbuckles, shackles and
clevis pins.

1 rudder Sandow and 1 elevator Sandow,

2 Laberty switches,

2 pilots’ seats with cushions.

1 double aileron and elevator control device complete with 1 check
wire, 4 elevator control wires, 2 aileron control wires,

2 wind shields.

2 spark controls with 4 cables and 4 turnbuckles,

2 throttle controls with 4 cables and 4 turnbuckles.

1 battery box in fin recess on port side.

2 storage batteries,

o gasoline tanks, each equipped with filler, cap and gauge, and 1
with flow sight box.

i Pyrene fire extinguishers with brackets,

2 out-rigger gun mounts,

1 sliding door over rear gunner’s cockpit.,

1 bilge pump with hose.

1 windmill pump with all connections.

1 gasoline hand pump.,

2 sidewalks.

5 4 sidewalk braces.

4 English bomb gears complete,

Very pistol cartridge rack.
PUDPTRREE e L s e
PSR v e e s

FIG. 43.—LOOKING AFT OVER FUEL TANKS,

Recd. from final assembly .

| Datapacked ...oinivivin v

5 o R e P

Weicht, net ........... BT 1 L S e
Weirht, sross .. ... .. .. I BEEOE . o s i s e




NAvaL Amecuearr Facronry.
I"J‘i"li‘r.nf..l' L-..ﬂn"_ﬂ':-.f' .|"~ 3L ,Hlnh" ."‘:.-.lr_,l-f.lr_r.-.-'_

INETRUMENTS,

Boat No. ....... Sheet No, 3.
Box No. 1.
| safety Lelt in forward gunner's cockpit,
Searfl ring gun mount in forward cockpit, r

|
I Searff ring gun mount in after cockpit,

| vertical compass, No. ...... , Navy Standard T,
| flat compass with two electric bulbs, No,

| combination inclinometer, No. . ...

2 oil pressure gauges, Nos. .....
2 tachometers, Nos. ... _.

| airspeed meter, No. ...

| radio 1'||H:']~:, No. .....

2 altimeters, Nos, .....

| four pole, one-way switch on starboard side.

2 dash light push button switches on starhoard side.

2 dash lights on instrument board.

| name plate,

| airspeed meter horn with coil of 1-inch copper tubing.

4 wiring diagrams; ignition, telephone, heating and lichting.
I bomb sight telltale on instrument board.

| bomb sight Mark V, No. ....

| bomb gight fixture on bow.

2 o1l thermometers, Nos. ... ..
2 water thermometers, Nos, ... ..
3 Spare 1 5-1oot Il'l[‘]"lll{'uul’*Il‘I‘ 'lllll-!*,h', Noa, ... o ) o :

| spare 18-foot thermometer tube, No.
Spare parts as per specification PSP-7,
| package of construction blue prints for assembly of boat, drawings
Nos. 41102, 5412, 5414, 6326, 6327, 6323, 6332, 6833, 5834, 5835,
and G836,
i T T SN S
P N N S WP I N

FIG. 44 —THREE-QUARTER VIEW LOOKING AFT OVER GASOLINE
TANKS AND LOWER PIPING. READY FOR SHIPMENT.



FIG. 45.—GASOLINE MANIFOLD SHOWING CUT-OFF VALVES TO
VARIOUS TANKS AND WIND PUMP,

FIG. 46.—AFTER COCKPIT. TELEPHONE STATIO IS LOCATED
ON STARBOARD SIDE OF HULL JUST FORWARD OF ACCESS
DOOR. HEATING CONNECTION IS SHOWMN ATTACHED TO
CENTER STANCHION, ON FORWARD SIDE OF STANCHION IS
HANMD GASOLINE PUMP,

Navan AIrcrarr Facrory,
Packing List for F-5I Boat Seapliene,

INSTRUMENTS—(continued. )

Boat No. ..... > Sheet Na,

Box No. 1.

| telephone outfit, complete;
4 standard station boxes.
("able.
| radio operator’s station box.
I battery and container assembled in hull,
| extra battery.
4 mouthpieces,
4 telephone headgear sets.
| radio outfit, complete:
I radio transmitter outfit,
| receiver, No. ....
3 vacuum tubes.
1 collapsible mast.
| 24-volt storage battery.
|l antenna system, No. .. ..
l generator, No. .....
| box spare parts, No. .....
| radio compass.
| heating and lighting outfit, complete:
Interior hull wiring,
| green running light,
| red running light.
| white range licht,
Outside wiring.,
T T e e oo e
Ramaths: o onoo o e
Checked by . __ ...

Inspector.........
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Navarn Amrcnarr Facrory,
Pacling }'.-"-'I'_,n':'u' =51 Boal Seaplane,

sheet No. 5.
]‘hl-_"'{_ :"'l:n_ "_'_
Boat No. . ..... Box No. 6.

ENGINE FOUNDATIONS WITH EQUIPMENT, RBOX NO._ 2,

L portand 1 starboard engine foundation with 8 j bracesand 8 V siruts.
8 cables with turnbuckles, shackles and clevis pins.
4 pulleys,
2 split brass bushings for starter,
2 distributor arms and 2 connecting rods.
| port radiator, No, ...., with 2 wires and 2 braces.
1 starboard radiator, No. ..., with 2 wires and 2 hraces,
4 0il tanks with 12 elamps and 4 pieces of 1-inch copper tubing,
H hose clamps.
2 large water pipes with 2 plugs and 6 hose connections,
4 water pipe brackets,
28 engine bed bolts.
4 T oil lines with 12 hose connections,
2 priming pumps.
Iy S
R T e O R e T
Waight. ..o
Late packed......... o L e e o
Packed by ......
Inspector. ... ...

PROPELLERS, BOX NO. (i

8 propellers, Nos. ....ocooineiic e e s e S
WEIEDE e s e R
Datepacked..............

Packed by..... iy A} 09, bl 31

inspector. . ..

SHOWING TWO STATIONS OF

TELEPHONE SYSTEM.

47.

FIG.

HULL INTERIOR, FORWARD SECTION.



-TAIL BRACE ASSEMBLY.

48,

FIG.

37

Navarn Amrcrarr Pactory,
Pm‘-'l:'t'r!y f,r'}:f‘,l"rj;l‘ F-5I. Boat .‘ﬁup.l'n'.m{‘..

MAIN PANEL BOX,

] _ Sheet No. 6.
oAt No, Box No. 3.

1 right and 1 left intermediate panel, each with 4 hinge pins in
lemale hinges, 4 male hinges, 6 post sockets with bolts, nuts,
and cotters, 2 aileron control wires and 23 cables with turn-
buekles attached.

1 right and 1 left lower panel each with 6 post sockets, bolts, nuts
and cotiers, 4 male hinges and 4 sets of FEnglish bomb clips.

2 nomskids, 1 right and 1 left, each with 6 cables and turnbuckles.

1 right and 1 left aileron with 10 hinge ping in female hinges: 10
bolts, nuts, and cotters,

12 interplane struts numbered from 1 to 12,

1 right and 1 left upper outer panel each with 14 male hinges, 4
cables with turnbuckles attached and 4 V-bolts with pulleys
attached. .

8 atlerons, horns with wires, bolts and nuts,

...............................

110 e TR e
[ ¥ate Ir;l:'i-.'.Ei!_ e e
Packed by

Checked h‘-.
]I]?—ilﬂ't]f.ll[

--------------------
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NAVAL AmmrcrAPT FACTORY.
Packing IList for F-5L Boat Seaplane.

TAII; UNMIT BOX,
Sheet No. 7.
Box No. 4

BoatNo. ......

1 engine section panel with gravity tank, 8 hinge pins in female
hinges, 6 post sockets with bolts, nuts, and cotters; 30 cables
with turnbuckles attached, and 4 pulleys.

1 horizontal stabilizer with 8 brace fittings, 10 hinge pins in female
hinges and 10 bolts, nuts and cotters, 4 wire guides,

2 elevators each equipped with 5 male hinges, 5 bolts, nuts and
cotlers.

1 rudder balance with 2 wires and fittings,

1 rudder with 7 female hinges.

1 vertical stabilizer with 7 male hinges with hinge pins and 1 hori-
zontal stabilizer brace fitting.

4 rudder horns.

8 elevator horns,

8 horizontal stabilizer braces with fittings.

4 diagonal braces with ignition wires and guides.

2 gasoline lines.

2 penter section struts with gasoline lines attached.

2 T £ e s S e e S i

Romiarke o o o e

(T ) et b S S R B

Datapacked: ...l o aaian FIG. 40.—SIDE VIEW OF NEW TYPE BOMB SIGHT ATTACHED
Eabked By . DEN R

BT T 0 e R S

i 00245° —10—=5
InEpee O i e s e
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Navar Amrcrarr Facrory.
Packing Last for F-5I Boat Neaplane,

WING FLOATS,
Boat No. ...... Sheet No. 8.
BBox No. 5.
2 wine floats with 2 fittines,
8 washer plates,
2 wooden blocks,
16i bolts, nuts, cotters, and {lat and bevel washers.

o [T A 5 - e [ gl s o s et

R STATIE: oot e D

T £ e S e o L

Patoipdeked. o R T

BarROE DV . o e a v ar T
et e B o IS, Ll o
Inspector..... e e

FIG. 50.—TOP VIEW OF NEW TYPE BOMB SIGHT ATTACHED
TO BOW.
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Navarn Amcrarr Factory.
Pacling List for F-5L Boat Seaplane,
sheet No. 9.

Boat No....... Box No. 7.
Lox No. 8.
FORT MOTOR, BOX NO. 7.
|l Port motor, Navy No. ...... Maker ...... Starter, No
1 fair lead with bracket.
1 gas strainer with 2 pipe connections.
| carburetor control rod with pulley.
| carburetor overflow pipe.
1 oil line.
| motor cover,
1 log book.
I kit of tools.
| box of spare motor parts,

| primer, FIG. 5la.—REAR. VIEW OF BOW  FIG. 51b.—FRONT VIEW OF BOW
| propeller hub. s GUN MOUNT, GUN MOUNT,
T R e e s e e e

5T 0T o e S e O B R R et

BT Ty B s e e S S R
L U B e e e i

ETARBOARD MOTOHR, BOX NO, 5.

1 Starboard motor, Navy No. ... ... Maker ...... Starter, No.....
1 fair lead with bracket.

1 za= strainer with 2 pipe connections.
1 carburetor control rod with pulley,

1 carburetor overflow pipe.

1 o1l line.

| motor cover.

| log book.

I kit of tools.

1 box of spare motor parts.

| primer,

| propeller hub.
PRI e e P e e e FIG. 52.—REAR GUN MOUNT, HATCH COVER CLOSED,

T ] e e e e e e
v e o R e o S i WA )
Dafepieked . C o L Lol e :
BT B e e R




PART IV

FIG: 93a.=VIEW OF MOTORWITH OIL AND WATER PIPING, LOOKING

FORWARD TABLES

(41)

\

FIG, 53b.—<VIEW OF MOTOR FROM MOERMEATH

LOOKING AFT,




TasLe No. 1.—Specific gravity equivalents for degrees Bawmé for Hyuids
lighter than water.

Formula; Degrees Baunmd -

140
il

= 130

&89, pr. —— F.
- B 80"

[Sp. gr. taken at 60° F. and referred ta distilled water at 60° F.]

5 Pounds Founds Pounds
Specific e Bpecific Specific
Baumdé, o + per | Baumé, per Banmsé, : per
gravity. gallon, i gravity. gallon. gravity. Eallon.
10 | 1.0000 5.3 37 | D.83%3 6,98 | 64| 0.7217 6. 01
11 L Bo27 a5 R (iR i3 E ) Ot
12 - HRHD 521 30 - B2 6. 80 L] L7143 G
I3 - 00 & 16 40 BZ5 0. M 67 107 T
11 SaTE2 210 il .BI8T fi. 52 i L7071 L
13 - D 8.4 42 . B139 f. 78 i . T35 . 86
16 580 1.99 43 . B2 g | (IR . 1000 . 5
17 L9524 7.93 44 - HH6 8700 71 . 6065 | 5. 80
1= L1459 T.88 45 . S} 6. 66 V2 . 631 5.78
14 - k06 7.53 46 - TR . 63 T . BROT 3.7
20 « 3 7.78 47 L 6. 59 74 . 6863 o.72
| Lo V.72 48 . 1865 6. 55 7a . 6820 o, G4
22 211 i-.67 | 49 .. T821 6. 52 6 G796 a. ity
23 - A1L50 7-62 | i) s AT 6. 48 i G703 3. 63
21 « SHENL 1.07 al e .44 s . 70 3. fl)
25 . 9032 7.58 | 52| 792 a4l 70 . 698 5. 58
& T 748 a3 . 16 G, 37 bl . B &, 5
7 .7 743 5| Leow| 634 8L 6635 5.52
2 0 | 7.38 55 . 7568 fi. 20 52 . GEO4 5.50
20 . HE05 7.3 56 7527 6.27 53 6T 3. 48
a0 . 8730 1.28 a7 . T487 f. 24 =4 542 &, 43
3l + BODG 7.3 a8 44T . 20 B3 0511 5.42
a2 . 8642 7.2 54 7407 6.17 S 681 5. 40
a4 . 8389 T-15 i) 7368 . 14 | 87 6451 5. 38
31 « BAT 1l | fil . T20 6.11 bata’ G122 5. 3
5 3485 07 62 . T292 . 07 = 6392 . 5.33
36 | B33 7. 03 63 LT3 . 04 ) - G363 5,30

(43)
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TasrLe No. II.— Metric conversion table.

Hundredths
uf:_l.r]_ inch T
millimieters,
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TasrLe No. IV.— Variation of wind velocity with altitude during the day,

[ levation. Veloeities in miles per hour.
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TasLe No, IV.— Variation of direction of wind and altitude,

[Upper-region winds vary in direction from ihose mear the earth’s surface. The
amount of deviation is given approximately in the tabulation.]
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TasLe VI.—Compass points and their equivalents.
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