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HS-1L FLYING BOAT HANDBOOK

INTRODUCTION

The following text is designed to give the most satis-
factory current practice of handling large flying boats
with particular attention to unpacking and assembling.
There are various methods of performing the component

operations dealt with, and no doubt most of these would
give satisfactory results, but the following, if consistently
adherred to, will give good results.
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INTERPLANE CABLES OF HS-2L FLYING BOAT.
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Upper front to lower rear, single  inch.
Lower front to upper rear, single § inch.

Stagger {

Engine bed to top of inner post, front to rear, rear to front, single % inch.

Engine bed to hull sidewalk section, front to rear, rear to front, single % inch.

King post brace wires, front and rear, single £ inch.

NotE.—All wires to be galvanized nonflexible cables.

NOTE ON THE HS-2L FLYING BOAT.

As this handbook goes to press a modification of the
HS-1L flying boat is being developed. This modifica-
tion consists essentially in an addition to the wing surface
and an increase in rudder area. The additional wing
surface is obtained by adding four 6-foot panels, one in
each side in both lower and upper planes adjacent to the
outboard extension panels.

All the parts required to convert the HS-1L to the
HS-2L will be duplicates of other parts already on the
HS-1L, excepting the four 6-foot panels and the larger
rudder.

The wing beams in the upper engine section of the
HS-2L must be made without routing, and provision has
been made to supply an upper engine section panel having
unrouted beams with the other parts necessary to con-
vert the HS-1L to the HS-2L if these beams have not
already been changed.

The following represents the parts n ecessary to convert
the HS-1L service machine into the HS-2L and shows
the difference between the two models:

(@) Upper engine section wing panel beams to be made
unrouted.

(b) Front engine section lift wires to be changed from
two f%-inch to two }-inch nonflexible cable.

(¢) Rear engine section lift wires to be changed from
two %-inch to two g-inch nonflexible cable.

(@) Four 6-foot panels to be supplied complete with
bhinges and standard HS-1L wing post fittings, including
bolts, strut pins and cotters. :
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(e) Four front lift and four rear lift nonflexible cables
to be supplied, } inch and 4% inch, respectively. Also
single drop wires front and rear of the same size. These
are for the added panels on each side.

(f) Two front interplane struts 2§ by 6§ by 84 inches
to be supplied.

(9) Two rear interplane struts 2% by 5% by 84 inches
to be supplied.

(h) Four }-inch stagger wires to be supplied with turn-
buckles and end connections.

(i) One rudder to be supplied having an area of 26
square feet instead of present HS-1L rudder having an
area of approximately 20 square feet.

(7) Aileron control wires to be lengthened and changed
to accommodate increased span.

The HS-2L will be increased in span by 12 feet on the
upper and lower planes over the HS-1L. This is the
only material change in dimensions.

The HS-2L weighing 6,500 pounds has operated suc-
cessfully and has attained a speed of 91 miles per hour.
It is anticipated that the increased area over the HS-1L
will materially increase the climb, preliminary trials
having indicated that 2,500 to 3,000 feet can be attained
in 10 minutes while operating with the foregoing weight.
In the air and on the water the balance and handling have
indicated an improvement over the HS-1L.

The wing loading has been decreasea from 9.03 pounds
per square foot for the HS-1L to 6,500/803 =8.09 pounds
per square foot, but the horsepower loading has been
increased from 17.9 pounds per rated horsepower to
6,500/330=19.7.

A chart of interplane cables of the HS-2L appears on
page 4.
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SPECIFICATIONS ;

I

: 1. AREAS. ] i

; ) ! Sq. ft. ,;

Panels, upper, excluding engine section and ailerons. . ....... 232.00 {
Panel, engine section upper.............oooiiiiiiiiiiaaa... 75. 80 |
Panels: t
Lower outer, excluding ailerons.......................... 184. 00 ”
PWerSaImer:: 0. e ve Ul L e o s it i e e 53.20 ‘
Ailerons: |
Upper (each 30. 80 square feet).....c.coevuenaeeieenan 61. 60 i
Lower (each 21. 30 square feet) .. oo iuiie o do it iinins 42. 60 i

S oy R Ty Bt S Lo S e e SR B e 3.80 4
SFotaliEnpporting Sirface. o -0 Sl RN F e 653. 00 lk
—_— i

Honigontal:stabilizarsfoste o Nl b A st s s e 54. 80 ll
Elevators (two at 22. 80 square feet).........oooeunenoiioao.n. 45. 60 i
Vertical stabilizer.......... o W sl S S B 19. 60 :;
R T e e ey s e 19. 60 |
Nonslcideplane e o ti L oais, s saa s s T s e gl 16. 00 |
2. WEIGHTS. ‘

HULL, I

Pounds I

HSGneludingisoakape): . . ovontoe 20 A G0 0 Sk v it 1,265 '

J

EPPORDanGIR: vi bty e S I o A e e N 284
liGwaEipanelds s g Rt i ar vl Mo s (- o Wl el S
Enginerisection. ot s, L, i o R T e e S LRt 106 |
S ewallcattariell U R L AN O R U T e e e 72
AileronspPer brices; et « ... ool o et o 75
Aileronglower Draces; efct Jo s s b i de T s 40.5

11
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Aileron connecting rod : Gravity tank
Rudder, ete

Elevator, control, etc Spark and throttle . .......covoenecicnnmeamercanmmnoces
Vertical stabilizer : Wire mesh

Horizontal stabilizer : . T o T D B U BB S s P e e o
Stabilizer braces OB ) (b RS DR e R
Outrigger Thermometer

Wing-post struts y CLRBOLNG BIEHL . e s o Luomsmess's wamnn ms s bbainne s s s aamoginnes

Engine-bed wires, ete
Bowpost, oil piping

Tools and spare parts
Qil thermometer

Pontoons R AAIALOR BUDDOTL & 1« o e m - 7= = oie STl S dloimo o il s = ol it
Nonskid planes 16 Hand crank

Ehpine gection cablogsr e L 37 Tty b S RS R e D T e
il AL e e sl T e e ol e s S
Tail skid

ELECTRICAL EQUIPMENT.

Storage battery - :

Aldis signal lamp, running lights, instrument lights . . ......
LR e e St e g B T e et e R (R 1¢ Switchboard

1 shell deflector { Wiring for electrical instruments

2 ammunition trays Intercommunication 8et......ceccecencnmecereramacacncens
1 mount

ORDNANCE EQUIPMENT,

1 Wimperis course-setting bomb sight......................
1 pilot directing bomb sight
2 bombs with gear

Bilge pump
Sea anchor
A Coty SRR T e R R SR S U
Inclinometer
STEAM ENGINEERING EQUIPMENT. Fire extinguishers (2)
Motor Y
T e e s Wk e el e e :
S D RN SN e S e LA e e e s DN EEALIATIOTI S S0 s s v e s s igars AITALAL S e i A o i g ol e
Radiator : !
Propeller
Fan gasoline pump
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NAVIGATIO
, aus N EQUIPMENT,
e SR Poung
J i e e e 1
] i AR iy S ]
ida R ek O 2
F.ood b st R, 3
D e e 2
Binoculars ---------------------------------------------- ;
......................................... 5
Installation ................... 2
,J‘()ta, ............................ 29
.................... 3
...................
; SR s =
’ SURGE g e
Medica] émergency kit o S
ERBBONHEL v o M E 2
: ‘ L AND py i
G;eq;;i(z x?en, at 180 Pounds) '
et M0 gallong) gy ooy o S0 e
) and oj] (B.gallomgy i eeesss ‘
Sty S ’?;)g
............... :
...................
3 WO ety 1,090
Radio and instaHation. = ot g = :
B e s e L 110
. . S
g}lll (mcludmg Soakage) e i
] ngs, tail, etcal.. P O
Strdna,l;:ce S e el o
Ve TR g
| o A A e A )
({Electncal equ1'pm§ntqmpment .......................... ’560
‘OnStruction gnq Bepait Caiphany el "
Nag}'gation equipm?x)l?tlr Sehion A i ................ | :
edicine anq gy e e .
g Irgery €quipment_ A i el Rt -
Gasoline ke s o T 2
I e R 360
Gy R R 73
Total L L S Hg
.......................
............. 5, 900
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3. LOADING.

Total weight _ 5,900 ’
a4 D 0103 ) e
e — 653 9.03 pounds per square foot

Total weight 5,900
e o M ) b M ) gl g te se 3T,
T T 7.9 pounds per rated horsepower

4. DESIGN.

(A) AEROPLANE.
Angle of incidence:

IE/ pperipamels St s o nnd S e e by degrees)

e erspaneles oSt o rracy to Pt U R el 2t 4 degrees.
Amoletofidihedral spameld fo S GaE L et Tt i 2 degrees.
Staggars . (Curri g L e L N e 0 degree.

Gap:

IR A SR S S N B R Mt 7 feet 7% inches.

L e e S e 7 feet 53§ inches.
(I Lt et s S WSS e s TR e S - 6 feet 3+ inches.
PRIBEGn Vet b Lo S el T R |2 O
Span of wings:

THGOIBEToE s i s ST S L S e A G 62 feet 33 inch.

IO a e Sren it S8 S i L i [s R B2 eetnbgk dniches:
i Ao e Ay b SRR R o I T A 38 feet 512 inches.
NIt O e a kLl O Coe et R e e A S 62 feet 45 inch.
Eieohtoveriallpos s ot s gl b s 14 feet 7} inches.
rentd hEo TGRSR At Tt e Jel 34 feet 3 inches.
Tailiplane; angle'of incidence. % o« . il 0 degree.

(B) MOTOR.
Type, 330 horsepower Liberty twelve-cylinder, 45° vee, four-stroke
cycle.
Ignition: Storage battery and induction coil.
cam shaft.

Distributor on each

GO L e e Water—centrifugal pump.
(bt SR R A R LR L e h e Forced feed to all bearings.
I OTERIRE o o e R S 5 inches.
Strulce B R T ct e Dete s T 7 inches.
Average gasoline consumption per horse-
(B el R R L B e S L e 0.55 pound.
Average oil consumption per horsepower
IR driieati b el L RO BERh e 0.03 pound.
N R e U S DR A AU L One intake, one exhaust
per ¢ylinder.
ORI eyt SR e S A S Two duplex Zeniths.
65022—18——2
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(c) PANELS AND AILERONS.

9 inches.
48 inches.
18 inches.

Leading edge to center line front beam...............-...-
(enter line front beam to center line rear beam............
Center line rear beam to trailingedge. - . . ......ccoononnnt
Upper plane in three sections.
Lower plane, four sections, two each side of hull.
Sidewalk section integral with hull.

Maximum \ 1

Ailerons. width. | sength.
Ft. in. Ft. in.
1
Upper (balanced). . ...« - cesscsansaanconnrasonaascozareseses % 1(2) 1 g 32

Lower (balanced) |

All fabric sewed to panels, seams laid diagonally, or normal to lead-
ing edge.

Doping: Two coats of cellulose acetate, two to four coats (.)f cellulose
nitrate on all fabric surfaces; two coats of anti-actinic gray wing enamel
on top fabric surfaces and vertical fabric surfaces; one coat of anti-
actinic gray wing enamel on bottom fabric surfaces. ;

Strut fittings. ... Steel stampings and forgings.

Wing spars Spruce.

Ribs:
Intermediate ...------------
Compression. . ........--.--- Solid pine, wing contour.

Steel tube, flattened to oval shape

Lightened pine, wing contour.

Trailing edge. . « ceccecevmaminne-

Ft. in,
r it e P I PO e S e e R e i 34 5
Widih ...................................................... 4 0
Width overdinsats . SPLlel S i st B s s et e 8 0
Material:
Planking—
Bottom (outer).......c.oocue-on- 5 inch pine or cedar.
Bottom (inner)...............---- % inch pine or cedar.
(Fabric between glued to planking.) :
Planking, top and sides. . ............ Single, pine or cedar (37

by 5 inches).
..... Fapric glued to planking

COVELING. « - svavsarsrssrseressns .
on top and sides,

HS—1L FLYING BOAT HANDBOOK. lig

Material-——Continued. -

[Eraanen s S SR s e Ash
G R R e B S e e Ash.
1R oy e e e S I S B Pine or cedar.
Ieck sttinpers-r i Gainn s g, Pine or cedar.
Chine SIrIngers: . oo - o i mon e e Pine or Port Orford cedar.
BYCTUPORT s - s e Ash.
Rl GaEREE e S e e Pine or cedar.
SeAMINIrIDIe e R et Spanish cedar.
Bitlkheadaep Poar s o d e Sanais b 3-ply waterproof veneer.
Bninohedst et el T Ash-spruce-ash.
Engine bracing system:
Compression members.............. Steel tubing stream-lined.
Tension members.................. Nonflexible cable.

(E) FINISH.

(a) Panels and tail units are finished with low visibility gray non-
actinic wing enamel.

(b) Hull is finished with low visibility gray wing enamel or naval
gray pontoon enamel.

(¢) All metal parts are enameled:

(1) Wing-post fittings (over copper-plating)............. Gray.
(2R it an e e e e S Gray.

(F) CONTROLS.

(a) Double wheel control, located in operator’s cockpit. Control
bridge is of the inverted “U” type, ash frame, equipped with
two 4-spoke, bronze spider, black walnut rim, 16-inch hand control
wheels. Bronze sheaves for guiding control cables. Elevator control
lines attached to bridge by steel fittings. Bridge ends reinforced by
lightened steel fittings.

(b) Foot-bar controls for operating rudder.

(¢) Throttle and spark advance control levers mounted in operator’s
cockpit located between the two seats on diagonal brace. Cut-out
switch to be located within reach of pilot.



INTERPLANE CABLES.

Location. Type. Engine section. Intermediate. Outer. | Overhang
Front [Flving- . coersasiemss Double #-inch.......... Double #-inch.......... | Double #%-inch.......... Double #-inch.
""""" [Lumling,,....._.... Double &-inch..........| Single &-inch...........| Single &-inch...........| None.
R (Flyings . .o-vcacoacaz Double #-inch.......... Double J-inch.......... | Double ¢4-inch.......... Double +-inch.
T R S . ] : - Fis :
{onding. - ..-o--o: Double #-inch.......... Single fg-inch........... | Single #-inch........... None.
|

" (Upper front to lower rear, single -inch.
Stagger g 2
|Lower front to upper rear, single 3-inch.
Engine bed to top of inner post, front to rear, rear to front, single y5-inch.
Engine bed to hull sidewalk section, front to rear, rear to front, single %-inch.
King post brace wires, front and rear, single {-inch.
NoteE.—All wires to be galvanized nonflexible cables.
A change has been made in the sizes of some of the above cables which will be incorporated in all but a few boats which had been
shipped before the change was deemed advisable.
In the front, the engine section and intermediate cables will be increased to § inch, the outer to % inch, and the overhang decreased
to #&-inch. In the rear the engine section cables will be increased to y3-inch and the overhang decreased to -inch.

Fig. 2.—Hull box, looking aft.

8T
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Fig. 3.—Hull box, looking forward.

INSTRUCTIONS FOR ASSEMBLING.

METHOD OF SHIPMENT.

A complete boat, including the engine and propeller, is packed in
four (4) separate boxes. The large box should contain the hull,
ailerons, wing floats, interplane bracing, engine parts, radiator, out-
rigger, two oil tanks (small), gravity gas tank, and two bomb-dropping
devices. The medium sized box contains tail units and wing panels.
The engine is contained in one of the small hoxes and the propeller
in the other. The contents of these boxes are noted on the packing
sheets (figs. 28 to 35, inclusive) accompanying each shipment.

HANDLING BOXES.

The sling for handling or hoisting the hull hox should consist of four
cables of equal length with hooks on the lower extremities. Two diag-
onal steel straps are bolted to each side of the box: the hooks on the
hoisting cables should be passed through the holes in the upper ends
of these straps (see fig. 4).

The hull is kept in a fixed position in the box by a system of bracing,
with large cushioned humpers on each side over the fins and under the
tail. The nose and tail are firmly blocked and cushioned to prevent
lateral or transverse movement. The hull is thus completely braced
to the case. The top should be kept uppermost, however, as in this
position the hull rests on a special cradle fastened to the bottom of the
shipping box. The top of the box is easily recognizable due to the
fact that the two diagonal hoisting straps on the side converge toward
the top and also the top ends of these straps have the holes for the
hoisting hooks. Figures 2 and 3 show the disposition of the hull in
the box,

The other boxes may be handled by a sling passing under each end
of the box, keeping the center of lift near the middle of the box.
Weights.—The average weights of the boxes as shipped are as follows:

Pounds.
iz, 18hALioTsh e S R R e« BT T e 7,900
(OIEEane] Doy o To s MR Ae e e iy e SR 2, 850
GBI OLOThox . 8 G R e alg B paralie S0 00 1,375

——

B —

¥

S

| S, S

oy

==

iﬁ
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Cross section.

b 1ot ——

Longitudinal section.

Fi1G. 5.—Hull box on cradle.

HS—1L FLYING BOAT HANDBOOK. 21

UNPACKING LARGE BOX.

It will be of advantage to place the case containing the hull on
firm blocking, high enough so that with the height of the cradle in
the box, the elevation of the hull above the ground will be somewhat é
more than the height of the assembling cradle to be used. The lowest
point of the hull is 10§ inches above the bottom of the Box. This box
is as shown in figures 9, 10, and 11.

Since the weight of the hull is carried on the cradle, the flooring
of the case under the cradle should be properly supported if box is
raised. Cribbing 4 feet longitudinally each side of the step is recom-
mended. (See fig. 5.)

1. Top should be carefully removed. (See figs. 2 and 3).

2. Saw across beams and braces, so same may be removed without
damage to the hull, this including the bracing on nose and tail,

3. Remove ailerons.

4. If crane or chain falls are available, the hull should be lifted
vertically out of the box, using a cross beam fitting into the wing
hinges. (See fig. 6).

~3-% BoLTS
_—&'x1" STEEL

F16. 6.—Hoisting tackle for hull.

5. If hoisting device is not available remove outrigger and hoxes
containing interplane bracing and engine parts, then remove side
of box opposite the ailerons. Lift the boat carefully out of its bed

in the box and set on cradle. About 24 men are required to properly
handle the boat.
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UNPACKING THE MEDIUM SIZED BOX.

Carefully remove top and such bracing as to allow the removal of

panels.
UNPACKING ENGINE BOX.

Follow instructions printed on the side of box.

When hull and parts are first removed from boxes they should be
carefully inspected to see that no damage has occurred during
shipment.

ASSEMBLY OF CENTER SECTION.
vel spot for the cradle and level up boat
fore and aft and athwartships. This can be done by using a jig fitting ‘

into the hinges (see fig. 7) and allowing for an angle of attack of four
degrees (4°). chord of the wing
: :

and the horizontal, when the boat is level.

1. Find a comparatively le
This angle is measured between the

Jig for HINGES i.'ﬂ»_.z.‘
- i

Jic for WING. SURFACE * Y
W

LAMINATED WOOD, ol LAMINATED WOOD
N

INSERT SPIRIT LEVEL” &1

"y
KN 1l
T 1™ : !
E‘z’x}, STEEL PLATE ; %1 [‘ 2
T PiN 'a 5 PIN :

P )
e Lo MRS 50 ————— el I IS i

JIGS FOR ANGLE OF ATTACK

Fia. 7.—Assembly jigs.

Ii a jig is not available set up two blocks of wood on a straightedge,
with a block under each hinge-point on sidewalk beams, with the
front block three and one-half inches (3} inches) longer than the rear
block. Level up boat by making top of straightedge level. This
should be done on both sides of the boat.

As an alternate method for leveling up the hull longitudinally a jig
shown in figure 8 may be used. The points at each end of the jig
should be placed on the center line of each beam on the bottom of the
sidewalk sections. Since the vertical distance (3¢ inches) between the
jig points is fixed, a spirit level resting on the straightedge will indicate

the horizontal lines.
9. Level boat across mic
two blocks of equal height, first on line with front hinge

with rear hinges.

1 section by straightedge and level. Set on
»s then on line

Fig. 4.—Hoisting box,

S e -

gy




Front of engine section.

Fig. 12.
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If boat is moved in order to make it level in any one direction, it
should be checked to see that it is still level in the other directions.
Boat can be leveled by jacking up the cradle at the corners.

3. Set engine bed in place, connecting to landing strut or bow post,
and check up level fore and aft and athwartships on top of engine bed.
The engine bed itself should be exactly level when the boat is level.
The wire stays should be fairly taut, and can be used to make slight
adjustments in the level.

4. Placeenginein position by using crane or chain falls. (Seefig. 12.)
Engine can be skidded into position on long beams although this is
difficult and should not be attempted unless necessary.

5. Connect up piping and wiring to engine.

R

o o

48

l

Hp————g _j”
. I
[

Fic. 8.—Jig for leveling up hull

6. Place gravity tank on top of upper control panel, or engine panel,
while on ground.

7. Lift upper engine panel into place and fasten on struts and
wires. (See fig. 13.)

8. Attach lower intermediate panels on hinges and connect to lower
end of struts and wires. Level up engine section panels and lower
intermediates by using straightedge and level, along beams of lower
intermediate wing sections. Lower intermediate panels should be
level laterally. (See fig. 14.)

9. To check for zero stagger, drop plumb bob from leading edge of
upper wing. By adjusting stagger wires the leading edge of the lower
wing can be brought directly under that of the top wing.

10. All landing wires should be slightly more taut than flying wires.

11. If desired, the five and one-half degrees angle of attack of the
upper wing can be checked by seeing that gap between the leading
edges of upper and lower wings is seven feet seven and ome-eighth
inches (7 feet 74 inches) and gap between trailing edges is seven feet

i
’




five and twenty-nine thirty-seconds inches (7 feet 53% inches). When
struts are in place and stagger is zero the angle of attack of upper wing
should be correct.

12. Radiator can be attached at any convenient time after this.

24 HS—11, FLYING BOAT HANDBOOK. &

ASSEMBLY OF TAIL SURFACES.

13. Tail surfaces can be assembled at any time while wings are being
assembled. (See fig. 24.)

(a) Put fin and outrigger into place and check up vertically. Fin
should be exactly vertical when boat is level.

(b) Set stabilizer in place and bolt to top of fin and end of out-
rigger.

(¢) Attach atoel stabilizer braces from hull and set stay wires s0 that
stabilizer is level laterally. As this stabilizer has zero angle of attack,
a center line through the leading and trailing edges should be exactly
parallel to the engine bed.

(d) Attach vertical rudder and elevators at hinge points. (ontrol
wires on elevator should be s0 adjusted that the elevators are a con-
tinuation of a straight line with the stabilizer when the control is
in neutral position. The control wires should be slightly slack when
in neutral in order not to bind when in extreme positions. (lontrol
wires on rudder should be fairly taut, but must not cause binding on
rudder pins.

ASSEMBLY OF OUTER WING PANELS.

14. Stand wings on edge parallel to each other with the leading
edges on the ground. Connect wings with struts and stay wires.
(Struts are numbered from 1 to 12, reading from port to starboard on
front beams 1 to 6, then from port to starboard on rear beams 7 to
12.) Tighten wires to approximately flying conditions.

Attach ailerons and aileron control wires.

Attach king-posts and supporting wires and see that top beam is in
line and fin perpendicular to it. Too much tension on supporting ‘
wires may pull beam out of alignment.

Care should be taken that flying wires from outer panel overhang \ Fig. 13.—Front of engine section with
are not too taut, as this will cause too much tension in small king-post ol

brace wires.
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15. (a) Lift outer wing panels, completely assembled, int

0 position .
and support them by horses (fig. 17)

- The blocking on the horses
should be arranged so that the weight of the pane

Is comes on the spars
and not on leading or trailing edges.

|

, This is shown in flgure 18, which
' gives two methods of carrying the panels. The upper dotted portion ‘
} is for the crane system and the lower for transporting by hand, At. [

tach hinge fittings and connect up landing wires, i
Connect all wing control wires, ‘
(b) Adjust interplane wires. [n making this adjustment landing I

wires should be used to get proper alignment before adjusting flying

wires. Then bring flying wires to proper tension (not as taut as landing
wires). Tightening flying wires may throw wings out of alignment, so
landing wires should be again checked and correc

Checking should be made both for tension and

to see that flying wires are not as tat

much tension is not put in landing wi
struts.

ted if necessary.
alignment, being careful
1t as landing wires and that too
res, which may cause buckling of

/ LEVEL ATTACHED Op SEPARATE 4
¥ }‘ 2 LAMINATED WOOD - SPRUCE OR MAHOGANY I— MAPLE OR ASH —é

F1G. 15.—Beve] board for dihedral angle,

Flying wires from lower inside panel to hull should not be given as b
much tension as flying wires on outer panels. I
Make adjustment, of stagger wires last, having both at same tension !
(¢) Make preliminary checking of alignment, by eye to see if upper .

leading edge is parallel to lower leading edge. Sight along wings |
‘ from center section to see that edges are st raight. 4
(d) Check for zero stagger by dropping plumb bob from upper lead-
ing edge, or by using eye if plumb bob is not available, ‘
(¢) Check for dihedral by using a long straightedge laid parallel \
| to wing beams with level tube set at two degrees (2°) or by making J
i’ a bevel board with the required angle, using g spirit level on the top
edge. This bevel board should be made in laminated sections of
‘ three pieces, spruce center, ash or maple on outside, Dimensions
‘ should be 12 feet long, about 1 inch thick, 4 inches wide on outside
end, and 9.03 inches wide on inside end. This givesan upward slope
| of the wings laterally of two degrees when the top edge of the board is
level. (See fig. 15.)
65022—18—3

Fig. 14.—Front of engine section with upper and lower panels.

T

el
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As an alternate method, the adjustable level shown in figure 16 may

be used.
(/) See that all aileron control wires leading to the three horns ‘
are given the same tension, also that all aileron brace wires are adjusted
to keep ailerons from warping. ‘
16. Attach wing tip pontoons and set wires taut with nose of pontoon
154 inches ahead of forward strut socket. ‘

I'’X7% X12-0" LEVEL BOARD CENTER OF LAMINATED SPRUCE OP MAHOGANY
OUTSIDE LAMINATIONS OF MAPLE OR ASH

ADJUSTABLE LEVEL

SPIRIT LEVEL |
|

E—— =T _SSSTR
ADIUSTING NUT O l
Section AT AA

Fig. 19.—Fuel tanks.

DETAILS OF ADJUSTABLE LEVEL

F1G. 16.—Adjustable level for dihedral angie.

17. Attach bomb-dropping devices, being careful not to set U-
bolts up harder than necessary to secure them. ‘

18. Check length of nose wires from each side of nose to upper and !
lower wing panels to see that corresponding wires on each side are i
equal in length and of the same tension. This squares the wings ‘
with the axis of the hull. (See fig. 27.)

Do same with outrigger wires from vertical stabilizer post to outer
These can be used to take slight twists out of tail if

wing panels.

necessary.

19. Make a general inspection of all wires, clevises, cotter pins,
turnbuckles, tie-rods, etc., and all connections of any kind to see that
they are taut and in proper place.




Fig. 20.—Main cockpit.
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Put safety wires on all turnbuckles after final adjustment of wires.
Turnbuckles after final adjustment should show not more than three
threads outside of barrel and not less than { inch shank outside of

1
barrel.

20. Attach propeller, guns, and any accessories.

—_—

F1G. 18, —Method of carrying panels,
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TasLe I.—Specific gravity equivalents for degrees Baumé for liquids

lighter than water.

140
60°

50
Sp. gr. 50°

=130
F.

Formula: Degrees Baumé=
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TaBLE 11.— Metric conversion table.
[English to metric.]

Hundredths

Baumé.

[Sp. gr. taken at 60° F. and referred to distilled water at 60° I".]

Specific
gravity.

1. 0000
. 9929
. 9859

|

| Pounds

| per
gallon.

NN NN NN NN NN NN NN NN NN NN X000
8

Specific
gravity.

0. 8383
. 8333
. 8285
. 8235
. 8187
. 8139
. 8092
. 8046
. 8000
. 7955
. 7909
. 7865
. 7821
Rt
. 1735
. 7692
. 7650
. 7609
. 76568

. 7627 |

7487
. 7447
. 7407
. 7368
. 7329
. 7292
L7254

1 !
|
Pounds :
per Baumé E,Sl%e‘?i‘tﬁc
gallon. || g y.
\
6.98 i 64 0. 7217
6.94 | 65 L7179
.90 | 66 . 7143
5.86 || 67 L7107
s2( e8| 7071
78 || 69 . 7035
74 | 0. -
70 | 71 . 6965
. 66 72 . 6931
.63 73 . 6897
.59 74 . 6863
3. 55 75 . 6829
. 52 76 . 6796
.48 ‘ i .6763
5. 44 | 78 L6730
6.41 | 79 . 6698
3. 37 80 | . 6666
34 81 . 6635
5. 30 82 . 6604
5. 27 83 L6573
5. 24 84 . 6542
5. 20 85 L6511
150 ) 86 . 6481
5,14 | 87 L6451
11 88 . 6422
5. 07 89 . 6392
5. 04 ‘ . 6363

Pounds
per
gallon.

01

[=3=3

o
S
&

crgngreieen G
~1~100 0
AR =EAR=>

o
27

O O DO O B G

o

5.
5.33
5.

Aroli o : Feet to Miles to Gallons to | Pounds to
English units.| ;’r’iﬁ::ﬁgf‘n:” | meters. kilometers. liters. ‘ kilograms.
QR o R 5 ‘ A N ST

i 0.254 | 0. 30480 1. 6093
2 . 508 . 60960 3.2187
3. . 762 . 91440 4. 8280
4. 1.016 5 6.4373
5. 1.270 | 8. 0467
6. 105 9. 6561
74 1l 11. 2654
8. 2. 12. 8748
2. 14. 4841
2.8 16. 0935
2,

12, 49682
12. 80163

13.10643 |

13.41123
13. 71603
14. 02083

6

24003
30. 48006

ES K

69.2019
70,8113

3 1
160. 9347

5. 89670
6.35029
6. 80389
7.25748
7.71107
8.16466
S 61826
9.07185

¢ 44
9.97903
. 43263

)

2. 2040 .
. 9893 12.
7746 13. 15418
3. 5600 13. 60777

53 14, 06137

70059

. 1306
4. 9160

. 057:
3. 8426
7. 6280

. 4133
)5. 1986

18
378.5330
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i}
i
Tasre II1.— Metric conversion table. TavLe IV.—Variation of wind velocity with altitude during the day. i
[Metric to English.] T e ,
e 0 - gyl T Elevation. Velocities in miles per hour. |
‘ | — = v & s
afr o | Millimeters Ll ot | Kilometers Liters to Kilograms \ o - & D |
Metric units. | "y %y ches, | Meters to foet.| ST | gallons. to pounds. b Surface........ 5 ‘ 10 15 ‘ 20 25 4
N | | 500 feet. . 7 15 21 28 35 i
THrL Ty 1,000 feet 8 18 26 34 43
0. 03937 0.62137 0.26418 2.2046 2,000 feet, 8 | 18 28 ‘ 37 47 ‘
07874 1.24274 . 52836 4.4092 3,000 feet .. 8 | 18 29 40 49 i
L 11811 1.86411 g 6.6139 4,000 feet...... 10 ‘ 19 29 | 40 50 |
. 15748 2.48548 1.0: 8. 8185 5,000 feet ... ... 13 20 29 40 50 |
o 3.10685 1.3 11.0231 | T A4 ‘ | I
3.72822 1.5 13. 2277 b iy 7 SR = ;
4.34959 1. 15.4324 E ), el 3 i
7096 é }(7) 2358 ‘ TasLe V.—Variation of direction of wind and altitude. [
5- jj %ﬁﬁ [Upper region winds vary in giirgction from those near the earth’s surface. The amount f
31 26, 4555 | of deviation is given approximately in the tabulation.] i
3. 4¢ 28. 6601 | - — T e cagah TR TN S IS S E |
3. 6¢ 30. 8647 ! ‘
50057 3. 33.0033 e, ggl‘llgo i
. 6299 1 35.27 Lleva- | A entlon
G602 440103 57 4780 tion. | rightin | Litsations. |
-70866 4.75520 39. 6832 ! degrees. | i
. 74803 5.01937 41. 8878 - i
. 78740 5 | L |
. 82677 Surface.... {
. 86614 5. 500 feet. . . . b
. 90551 6. 1,000 feet .. |
. 94488 6.3 2,000 feet .. 3N L
.98425 6.6 3,000 feet .| iN !
1. 02362 6.8 ! 4,000 feet .. e
1. 06299 7. 18 5,000 feet . .|
1. 10236 7 e O J
1.14173 7.6611 g
1. 18110 7.92533 J
1.22047 8. 18951 1
1. 25984 . 88 8. 45368
1.29921 20. 50521 8. 71786
il 21. 12658 8. 98204
5 21. 74795 9.24622
1.41732 22. 36932 9. 51039
1. 45669 22. 99069 9. 77457
i 23, 61206 10. 03875 |
15 24, 23343 10. 30293
1 4. 85480 . 56710 4
b 25. 47617 . 83128 3
il 187, 26. 09754 09546
L. 141. 26. 71891 594
¥ 144. 3566 27, 34028 . 62381 ¢
1 147, 6375 27. 96165 . 88799 99. 2080 ;
1. 81102 150. 91833 28, 58302 12.15217 101. 4126 | 3
1. 85039 154. 19917 29. 20439 12, 41635 103. 6173
1 157. 48000 29, 82576 12. 68052 105, 8219 b
i 160. 76083 30. 44713 12. 94470 108. 0265
7, 164.04167 | . 31.06850 13. 20888 110. 2311
3 | 26

. 93700 328. 08334 62. 13700

|
|
|
l
|
2
!
|
|
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TasLe VI.—Compass points and their equivalents.

Feidl R S e

Fad Points. i Points. Points. | _ Points.

0 00|N | 90 00 E 0|S 270 ()(.{ W S

2 9N 1 E 9S 1 W 49|W £ N

533N LB SIW SIW £ N

8 26/N§ B Siw 26|W 3 N

‘ “ y 5 15|W by N

11 15N by E (101 15 E by 8 191 158 by W 5\Why N

14 n:f N by E 1E ||104 04ESE 1 E 194 04/S by W1 W t 04| WNW § W

16 53Nby E4E |106 53 ESE § E 1196 53(S by W 5 W 1286 53 WNW 4 W

1941Nby B E ‘109 41ESEL E 199 41/S by W3 W 289 4llWNW } W

| g e

112 30/ ESE 202 30|SSW 30| WNW A
115 19SE by E2 E 205 19]SSW 1 W 19(NW by W4 W
118 03 SE by E 1 E ‘21»4 08[SSW 1 W (1208 03NW by W & W
(120 56/SE by E 1 E 210 56|SSW § W /300 56 NW by W i W
I By (R ket i

33 45|NE by N 123 45/SE by E 5SW by S 3)3 45 NW by W

if, ?;i‘.m«: ")}N‘ [126 34/SE ﬁc SWi's 1306 34/ NW 3 W

39 23(NE § N 129 23|SE 1 E 23[SW 4 S qug BINW &+ W

42 1IINELI N 132 11|SEL E SWis 1312 1|NW 1 W

45 on‘ NE ‘1:;.-', 00[SE |l225 00/SW 11315 00|N'W

47 499NE 1 E 137 49(SE 1 8 (1227 49|8W 1+ W

50 33|NE } E 140 38/SE £ S 230 3x{sw 3 W

53 26)NE i E 143 26/SE § S | ZG‘SW iw
i i

56 1."\11«:1 y B 146 15/SE by 8 [[236 15SW by W | 5 NW by N

59 04 NE .It E1E [[149 04]SSE } E 239 04 SW by W1 W NNW3 W

61 53NE by E4 E ‘ 151 53|SSE { E (241 53l8W by Wi W 3NNW & W

64 4|NE by E § E ||154 41/SSE | E ‘ 11SW by Wi W NNW I W

3 (

67 30|ENE

70 19 ENE 1 E
73 0S|ENE i E
75 56|ENE  E

E by N
E4 N
EiN
EiN

78 45
81 34
84 23
87 11

TasLE VII.

1 point equals
1 point equals
2 point equals
point equals
point equals
point equals
. point equals

1 e ooor ko

8

157 30|SSE 30 WSW {337 30|NNW
1160 19]S by E & E
163 08/S by E }
165 56/S by E 1

3 08
5 Hb!

WSW i W

Bquivalent value in degrees of each fractional division of

the compass Lo the mearest minule of arc.

68 45/S by B S 1348 45|N by W
}7'1 318 =;»"\‘: ¢ 351 34N §°'W
174 23S+ E 354 23|N 3 W
177 11|S I E 357 11‘N W

19[WSW1W |30 19N by Wi W
WSW4iW  [343 3N by Wi W
\:us :'m‘N by Wi W

#

24
49
13
38
02
26
51

DATE SHIPPED

rouw po avTh tow winie
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PACKING SHEET
CURTISS AEROPLANE AND MOTOR CORPORATION

SALES ORDER NO.
CONTRACT NO..

33

o = Canwo ane WAL 0% WO
Hull BOX'T" i | “téve. $E. I
DIMENSIONS OF BOX: WEIGHTS SHIP TO SPECIAL MARKS
VOLUME
70055#
Gross
T e Comeirs oF e o
V::I '::"' NAME OF PART
HS-1L | 1 | Boat Hull complete equipped with dual dep. eside by side
1 | Towing cable
3 | Right, and
3 | Left drift wires complete with turnbuokles, shackles & pins
with cotters
1 | Gunner's coockpit equipped ‘with hatch cover and
8 bolts with nuts and lock washers
1 | Scarf gun mount with single gun flexible gun mount
1 | Aneroid
1 | Right, and | g
1| Left aileron control cables
1| Pilot's cockpit hatch door for gas tanks
3 | Seats with back & bottom oushions in pilot's cockpit
2 | Safety belts
3 | Rudder foot bars ocomplete with:
1l right and 1 left control
3 | Upper left, and
3 » righ{ elevator control wires with turnbuckles &
shackles with bolt, nut and cotter
3 | Lower right, and
3 ul left elevator ocontrol wires with turnbuckles &
ehaokles with bolt, nut and cotter
1| Wind shield
Instruments in pilot's cockpit:
1| Taohometer
1| Interior communication set between cookpits
1| Liberty switch
1| 0i1 gau
1| Air epecd meter
1| Aneroid
1| Compass, with:
3 Electric bulbse
4 Compase magnetio sticks
mirror
1| Clock
1| Inclianoreter, transverse and longitudinal
1| Storage battery
1| Water thermometer
1| Light with bracket and switch
1| Dry Cell Battery
1| Hand pump
1| Pyrene
1| Spark control lever with control wires.
8 N

FacwED wY

Chmowen wy ThereCTRD By

Cumomn s ieresrey

Fra. 28.—Boat hull box packing sheet (1).
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DATE SHIPPED
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SHEET NO.
PACKING SHEET
CURTISS AEROPLANE AND MOTOR CORPORATION

SALES ORDER NO— s
CONTRACT NO.—

WITH

Boat Jul

BOX|

Can o, .-.’_——I_'zg.m.n wox ma.

SovteBT

NAME OF PART

P00 B bt e b s

oo

NE e

PE He

>

Gas control lever with control wires

Sight feed oil gauge

Gus tanks and gauges

Windmill pump including fan & driving mechanism
Tilge pump

Lengths of copper tubing for gas line

Hand hole covers in place

Bolts with nuts & lack washers for "V" brace below
deck cover ;
Gasoline shut off lever

Right upper, and

Left 4 ailerons, each complete with:

6 Sets of brace wires, each complete with 3 turne
buckles, 1 shackle with pins & cotters

Hinges complete with hinge pins & cotters

Aileron connecting rod sockets with bolts, nuts &

lock washers

Right lower, and

Left 2 ailerons, each complete with:

? Aileron connecting rod sockets

Hinges complete with hinge pins & cotters

Brace sockets on sides aft, each camplete with:

1 Bolt, nut & lock washer

1 Cable with turnbuckle & shackle

2 Pins & cotters

1 Cable with turnbuckle, pin, cotter, eyebvolt, nut
& lock washer

Bolts, nuts & lock washers for attaching verti cal

stabilizer on top of hull

Tail skid cleat on bottom of hull

Ogtrisger brace wires with turnbuckle complete with

pins & cotters

Hinges

Brace sockets, each with:

1 Bolt, nut & lock washer

3 Pins & cotters

4 Bolts, nuts & cotters

1 Plate

Terminals, each with:

2 Bolts, nuts & cotters

Assembly parts: $
Outrigger with:

2 Cables & turnbuckles complete with pins & cotters
6 Bolts, nuts & lock washers

Torn

DATE SHIPPED

HS—1L FLYING BOAT HANDBOOK. 3

SHEET NO.- 33—
PACKING SHEET

CURTISS AEROPLANE AND MOTOR CORPORATION

SALES ORDER NO.
CONTRACT NO..

T WITH

BOX

WACHINE NOMEAR ] 7 o 8 Em Tauno .‘,...v."J wor w0

Suns L,

el AR

Boat Hull

ar
wo.

ouaw
e

NAME OF PART

CHRcRRD WY THaricTEG By

Fia. 29.—Boat hull box packing sheet (2).

1y 2

AW b

3

"V" engine bed dbraces, each complete withi
Brace wires complete with turrbuckles on one end
& shackle on the other with pins & cotters

3 Section gas line tubings

Vertical engine bed braces

Metal engine section struts

Engine beds, each witht

14 Boltas, nuts & lock washers

1 Plate

5 Washers

2 Terminals

2 Brass wood screws on left bed

Right, and

Left oil tanks complete with brackets, &

4 Bolts, nuts & cotters

Cravity gas tank with:

3 Straps

Rddiator complete with connections

Wing pontoons, with:

‘4 Braces

4 Brace wires on each

Aileron connecting wods

Pairs of aileron operating braces withji

24 Bolts & lock washers & nuts

Pair of rudder operating braces, with!

4 Bolts, nuts & lock washers

Pairs of ¢levator operating braces, with:

4 Bolts, nuts & cotters in each

Pront, and

Rear horizontal stabilizer braces

Wing struts

Intermediate wing struts

i L " #3 with venturie nozzle &

tubing

Tail sk

Engine nose plate

Bow post with tachometer shaft & distributing wires &
Bolts, nuts & lock washers

Length of 4" copper tuting

Set of general arrangement plans

Bomb dropping device complete with:

2 Cradles

2 Wires

2 Control eye

Coil of copper. safety wire

PACKED By

CHEcKED WY =y

custousss nesacron

FiG. 3).—Boat hull box packing sheet (3).
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|
{
|
|
4 DATE SHIPPED PACKING SHEET by SALES ORDER 0 |
SHRERY, FI0 CURTISS AEROPLANE AND MOTOR CORPORATION coNTRACT NO— ‘
DATE SHIPPED PACKING SHEET SALES ORDER NO———e e S T W e M
rcrans RURstn ] 7o s Vix 1
L CURTISS AEROPLANE AND MOTOR CORPORATION CONTRACT NO.— Panel  BOX ovte B.L{ [ |
e e o Foaes P00 BoLnvn T wa ~-°'~"m1 R | DIMENBIONS OF BOX: WEIGHTS SHIP TO SPECIAL MARKS i
WITH BOX [ e r gy f
! i g e auane NAME OF PART e 2850F ;
. {
16 Ga. 3/8"“x 19" tube with bell crank 23 AV AMa OF ALY i
wow Aoy g o it " " bt . sy f
3 . |
Lever for distributing |
Yoke with pin & cotter pin HS5-1L (1 |[Right upper, and \;
1 Rod distributing control with yoke & pin key 1 | Left L panels including insignia on upper side l
3 #0 split taper pins of each
3 Wood priming block, with: [ % 20 Cables & turnbuckles complcte with pins & cotters 0
4 Brass screws 4 Post sockets with bolts, nuts & cotters il
B T I 3. NN bolts i
Gascline system assembly containing the following: ‘ 3 Pulleys on upper side of each pancl ‘
| Carburetor bushings 4 Aileron cables with 3 turhbuckles with pins & h
4 3/8" gas lines camplete cotters complete on upper side i
1 Carburetor coupling 2 Aileron guides i
bl Filter complete with: 1 Nose wire terminal on lower side jf
]
1 Nipple 4 Pulleys on lower side gl
1 Tee ’ 4 Aileron cables with 3 turnbugkles with ping & W‘
1 Stop cock cotters complete on lower side i
1 Brass bushing ' ‘ 2 DNon-skid sockets with bolts % lock washers |
1 Hose connection 2 Hinges with split pins & cotters i
i /g" elbows bt 2 Noge wire teminals on upper side a‘!
40 wire gauge straiper = " - |
1 Liberty adapter St sl rak i o eab e derie, te it ismion el e ke 2 ‘q'
p! 1/8" primer tube and 2 brackets | 1 | Right lower, and : f
1 pipe bracket ‘ 1 | Left v panels, including insignia on lower sida !
1° AT AT T ot P i e of each: |
] Uppe'l" 1 _3"“‘" E% water pipe | 4 Post sockets with bolts, nuts & cotters ]l
4 2" x 33" hose connections | J 1
16 Wire clamps 1 Eyebolt on lower side 0
o I A =i e S S e 4 Pontoon wires with turnbuckleg complete £
I 0il system gontaining the following: 2 Hinges with split pins & cotters §
6 8 " x 63" bolts with 2 washers, nuts & lock washer |
3 0il pipes S s S e et e B R R e B e e s M
" pump elbows | 1 Right intemmediate, and |
2 " nuts 1 | Left o panels, each with.
7 3/4" x 34" hose connections 2 Post sockets camplete with bolta, nuts & cotters |
i& Wire hose clamps 2 Wing hinge pins with taper split pins & cotters |
Right overflow pipe in hinges )
1 Left i L 4 Cables & turnbuckles complete with pins & cotters |
4 0il overflow pipe bushings |
Y 0il preessure gauge line T e . e o S R - - - o
o 1T i g B T Lo s e (s i AT = 2 | Non-skids, each with: |
| 1 Gasoline shut off asseably with: 4 Brace wires with turnbuckles, ping, cotters |
| 1 Bronze pulley cables |
1 Rod & bracket |
1 Universal coupling & split pin 1 o s AR TR I e R 2 i
% Double pulley . : 5
Bowden wire pguides 1 Engine saction panel with:
. é/BSoE;rol ca‘blelvtdth 2 turnbuckles 25 Cables & turnbuckles complete with pins & cotters
diator bolts, with: 7 Post sockets
washers, lock washers & felt:pads ¢ s
1 Starting crank bracket = 6 Clamp fittings
o T T o Tacke wy =y e o
susroures wasecran cusronen s erecron
Sty 90 e S
Fia, 31.—Boat hull box packing sheet (4). Fi16. 32.—Panel box packing sheet (1),
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DATE SHIPPED

| |
{ |
SHEET NO._G_ l‘ DATE SHIPPED PACKING SHEET SALES ORDER NO.—o !
PACKING SHEET SALES ORDER NO ! T R T

. CURTISS AEROPLANE AND MOTOR CORPORATION CONTRACT NO. i
b e  CURTISS AEROPLANE AND MOTOR CORPORATION CONTRACT NO—— v 1
prevmy LI S - Cr oy ! i
BOX r:—l"’—l-m Eoo 1 l | DIMENSIONS OF BOX: WEIGHTS SHIP TO 33 PEICIAL MARKS ;s
e
v o Govte Beln wamg oF PART } voLuME oo I;.
| e |
| TS SWTRET ConeTe o7 rees e il
H 18
HS-1L 1 Aileron connecting wires with 4 guides a gai L [ NAME OF PART 1
1 Tank streamline < #5] Hs-1L t
1 Felt pad TIDETTYy MOTOT NO. SLELNUT |
| Primer with tubing i
=P s - - aa= L T I S | Hand starter with handle |
1

Horizontal stabilizer complete with: |
4 Brace sockets

3 Bolts, nuts & lock washers

2 Lugs for rudder brace catles

1 Brace lug

Spark plug wrench

Test sheet

Exhaust pipe manifold gasketa
Hub No.

N
N

1
1 Rudder complete with number & insignia, and ‘!
2 Sets of brace wires complete with 2 turnbuckles 'f
& 1 shackle with pins and cotters :k
4 Hinges camplete with hinge pins [ )
2 Guy wires for. rudder with turnbuckles, shackles i
& pins with cotters 4 b]
ST P | |
N e N & s {
1 Pair of elevators each complete with: i
2 Sets of brace wires with turnbuckles, pins & il
cotters complete i
3 Strap hinges on each with "U" bolts, nute & cotters )

1 Vertical stabilizer complete withi

2 Plates l
17 Bolts, nuts & lock washers |
Stern post plates

Post socket

Forward clip, bolt, nut & lock washer

Hinges, bolts & lock washers s

W

241 Strips of streemline
Roll of tape

-

TAGKED Br =y

' CwacKs oy

v THRCKRS Y TRRRECTED Y

customEn s insrecTon

F1G. 33.—Panel box packing sheet (2), | Fia. 3¢.—Motor box packing sheet.
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40 HS—1L FLYING BOAT HANDBOOK. HS—1L FLYING BOAT HANDBOOK
MEMORANDA.
RATE SHEEED PACKING SHEET SALES ORDIR NO.
s CURTISS AEROPLANE AND MOTOR CORPORATION CONTRACT NO.
~Fropeller BOX u;£-=::-- ’Z:=.“.2i2., Boe, B'ALTH CAR NO. an5 INITIAL | BOK WO,
k DIMENSIONS OF BOX: WEIGHTS SHIP TO SPECIAL MARKS "
YOLUME ::'_*7 s |
—
b s NAME OF PART
N §-1L ropeller No. complete, drilled, ready for *
ub,
|
1
y
Fi1G. 35.—Propeller box packing sheet.
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HS—1L

FLYING BOAT HANDBOOK.

MEMORANDA.,

HS—1L FLYING BOAT HANDBOOK.

MEMORANDA.

—
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42 44 HS—1L FLYING BOAT HANDBOOK. Fig.9.—HULL BOX: PLAN AND LONGITUDINAL

SECTION.
MEMORANDA. L
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N

o, <3
2/¥4 BRACES

R o

WiNG FLOAT

—
—-
___"g,_ L e

|
|
a

I

T
i

!

:

i

i —

) v

- o s

11 |4eacoma- Etﬁt‘—
|

i

i

1

:

SRAVITY (GASOLENE) YANI
SEE NOTE Ne 4 0/ 34

BOX FOR _3SMALL PARTS

s o e

2 28 et

0
srr - %
____________ e — a1 R
| PLAN \
35 T (oursioe o» BOx) —
i ?‘ 5 i R P i x5 _MOSTMG AR StE noTe? 2
o+ Y sen E

et | (Mvean wan

=,

[P

It T
T

Fuar_oavome —— ) 4
28 N A
i
i
| :" ke OlL_TANKS
2-2xe
e i e —Y
i v R
= = = =Rt
2 = S rema 2 el | Sl 7. L. U i 1
2-2x¢ j =y \_z:2«¢ avemig L or mox
FUSLIN COVER EXCELJOR. FiLL F . @ A, 1
—— 1
R P Nove Nes LONGITUDINAL __ SECTION _ THRU

TWO BEACES MARKED 2XEX 7P
FINS AT WULL SIOES _TO BE PADDED
A3 PEQ DETAIL - COVER WITHS
MUSLIN-weLL TACKED 70 SIDES-AND
THEN SOLIDLY PACWED WITH EXCE
SioR - CLOSE END3 AFTER FiuNG.

TPACEO ABOUT 3 APART INDICATED FOUR. WROUGHT-IRON BARS-3x -TwQ ON EACH JIDE.,
BOX AND OVER TOP AS SHOWN — 3ECURE ON SIDES NEAR TOP AND

WS _AND IN BE \T_BAT ROINTS _WITH 3 x 45 BOLTS.
C- B DEALS %X CO MAKE ARE TO BE BOLTED TO BARS AND
3_WIRE CABLES wWITH ENDS LOOPED -WIRED D SOLDERED.
M FEY 9 LONG-FOR USE WHEN ' HANDLING WITH HOISTING TACKLE..

3 SCALE SECT THAU E-E il

j F1G. 9.—Hull box: Plan and longitudinal section.
65022—18
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Fig. 10.—HULL BOX: TRANSVERSE SECTIONS.




===
=3

v e

AILERONS SECURED
AT STERN, JECTH-A%B [

PACOING' |

Sgy (@l || o

CovEr. uaneo! arres

—~—t

D
9

v 2. | LS A
1 1l sk 1
= = = L = = =
i
§ > SECTION A-A SECTION B-B
B - e _—
- |
B IX3 BATTENS 5 ZTRUIGHT BOMSDING
§ DiAcomar & —_— - o
= —rares -
(RERARRN
E I T nmt
s H 2-2xEx24 BRY J rop commeas H
| H excx2e Hl
¥ E CUT UT 238 = %a
f - FOR STERN END
i THIS POST AT EACH END OF m =l 0
(] SIDES - ALSO POSTS AT ¢ e R 'H'
i EACH SIDE TO BE EXTENDED Rt J |
THRU TO FLOOR i T
! txe I
i L) i
3INCH SCALE "DETAIL— JECITION 3INCH SCALE DETAIL — PLAN 3-3 2XG
THRU TOP_AND END — AT ALL BOTTOM CORNERS
2Xex24 =
B T CovER WALED AFTER Box 13 backdp s —
1 NOTE:~ 14 x RANDOM WIDTH BOARDS — LAID VERTICAL ON SIDES & ENDS - 2xexze
| AND AT RIGHT ANGLES TO SIDES ON TOP & BOTTOM- sect Tumy' craTe Amouns -
g SAME FOR INNER LINING ON TOP-3IDES & ENDS,LAID H k \ © ﬁ BOX winc_rioats | g .
1 DIAGONAL TO THE ABOVE . BETWEEN THIS DOUBLE 5 }\\ N fOR 2nALL PARTS i ii
‘[ TOP - SIDE & END BOXING A LAYER OF DAMP — - ] e L
‘F PROOF PAPER ISTO BE LAID - AN ADDITIONAL COVER— TTITITI 2 Y=l
| ING _OF THE SAME KIND OF PAPER 15TO LAID OVER ITTTIWIT o g
= = =
i‘l ALL INTERIOR LINING SURFACES INCLUDING BOTTOM, |
I SECURELY TACKED.
'\E =
h . INTERIOR ELEVATION AT STERN END
i xG
raver

3 INCH SCALE DETAIL — SECTION
THRU _BOTTOM AND END

o Fia, 10.—Hull box: Transversésections.




Fig.11.—-HULL BOX: TRANSVERSE SECTIONS.
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P————

It
¥
3
4
¥
B OF MATERIAL i BlLL OF MATERIAL (CONTINUED)
LUNBER - 2me
w2 cr‘fmg Be::‘cﬁ BOX, O N eaPs o i T A AR PACKING MATERIAL HOISTING _ MATERIAL
s T o i | o N oY T N TS
e 1R 3x8 14 Ji7ooum- BT | 1x3 BATTENS 4 35 WiouGNT IR0 BARS - B F1- LONG
& 6 - 2x8 18 75 3Q FT B3 SHELVING a2 350 =3 4] GALY. IRON SNACKLES P€846-E BLALD AL
B0 0 Pl 0 | ok A0 | see wores NS 3me S |5 [RGN ke CABLEST13TTE LONG
23 - x6 18 | 1ooes, SavPey, vaat Suan ELSIOR. | FILUNG- STE NoTE N° 3 8 x5 LAc screws
5 x6 4 - i ot e o - B JUTE| = % - N°5 12 $x 4} B> -MUTS X WASHERS
34-| 2xe 12 [Quan mea NAME v o fRED webwd__rom Sitiprwc_pARYs [Soumrxlue 24 GA GALV. SOFY BMONG WIRE
' - X6 ) SATE-PACK DANPFROOF PAPLR 120 vos | W30 WITS 9% SO PACE-PARY LURSO S 4 PNE 19 98 C i a "
120 twyes] =~ 36 - wioE aies | SooEm
52| 254 [ 8 |75« |- -|aem - il b B A

. — e ——

{ i

¢ arnox

e e ey

8FF- 9 (ouTsioE of eox)

PADOING

L 2x8 cur o Fit /
\ 248 cuv vo vir 4 rooes i

WivH FELT

= = = =
SECTION SECTION D-D
NOTE dim
AViTy A OIL TANKS TO BE
T 35T on 2va wWow STRWGERS —
- 1 STRINGERS TO BE PADDED FULL
S LT I - TITTLIILT ENTH — AND TANKD HELD DOWN
| ., E Wit (Wepbime STEAPS SECURED
3 e x BY NAILING TO WOOD STRINGERS—
2= r
* = H
: e T
ﬁ saDDING s
18 5 q|p »
FlET . -

err.s (o e ner)
| §
l
L
Ik

e,

] VIEW OF PACKING PADS

I e O

o |
% | 158800
INTERIOR ELEVATION AT BOW END IN PLACE OF

F1a. 11,—Hull box: Transverse Sections.

I
1
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Fig.17.—CHART OF PANEL ERECTION.
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Nofe: For Dimensions of Gap. Sh:qqer, etc see C.A.Co DwoNo. 60900

@ Fastening of wires To Engine Section fittings-upper and lower.

® Assembly of entire umit Yo Enqine Section

2° Dihedral.

17

Stroight Edge
Edqge

Leadir

®

\ B

[

V&

Fia. 17—Chart of panel érection.
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Fig. 21.—CONTROLS.
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Fic. 21.—Controls.
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Fig. 22—MOTOR CONTROL.
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Fig. 23.—FITTINGS DIAGRAM.
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23 CASTELLATED NUTS 132 406

Fia. 23.—Fittings diagram.
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Fig. 24.—TAIL UNIT.
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Fic. 24.—Tail unit.
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Fig. 25.—SIDE ELEVATION.
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Fic. 25.—Side elevation.
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Fig. 26 —FRONT ELEVATION.
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42 1 Fig. 27.—PLAN.
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