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- raised high out of the water, the motor in- °
_closed in the hull or body, and the head re-

-20
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30

- end of the hull so that the empennage may.f

85

" this respect.

NETED STATES PATENT OFFICE. -

GLENN H. CURTISS AND WILLIAM L. GILMORE OF GARDEN CITY, NEW YORK, ASSIGN-
© ORS TO. CURTISS AEROPLANE AND MOTOR CORPORATION, A CORPORATION OF NEW ..

TOREK.

FLYING-BOAT

1,204,415,

Apphcat‘ion ﬁled kfarch 13 1918,

To all whom it may concern:

Be it known that we, Gren~ H. Curriss
and Wittiam L. GIL\{ORE, citizens of the
United States, residing at Garden City, in
the county of Nassau and State of New
York, have invented certain new and useful
_mev ovements in Flying-Boats, of which
the following is a spe(nﬁcm‘len

Cur invention relates to hydro-aero-ma-
chines and more particularly to flying boats.

The characteristic of the invention is
the constructlon of the hull and the arrange-
ment of the aeroplane parts in a manner

such that the wings and tail structure may . .

be shed as a unit, the size and weight of
the hull lessened, the tail unit or empennage

sistance or “ drag” cut down in consequence
thereof. - Instead of continuing the hull
rearwardly throughout the full length of

the craft as heretofore, it is terminated
abruptly slightly aft of the trailing edge of

the rear-most supporting surface and may
be likened to a hydro-aeroplane pontoon in

intermediately across the hull nearer its

rear end than its forward end. ~The tail-

unit is supported high above the water by

spars extending rearwardly from- the aero- -
These spars should exceed -
_in length the distance between the trailing-

plane surfaces..
edge of the lowermost wind and the stern
be properly located.

‘The hull:or body 1s as stated relatlvelv
short and .of very: wide beam (after the

-~ fashion. of a hfe—boat), whereby when its
- wings 4nd- super—structure are shed it will

40

45

B a saddle.

650

1)

still " float’ upright in ‘the roughest seas:

'Moreover, the-hull is provided with appro--

priate bulk heads and Water tlght com-
partments. .

The sheddable ng structure ‘comprises
a unitary cell .of! trlplane wings which. are

- secured to the back of the boat by means of
This saddle is held in place by -

suitable locking devices, and upon release
of these locking devices the entire set of

wings, and the outrigged tail structure.
which is supported from the wing cell only, .-

f:1ls or slides backward from the stern of
the boat.

--The.operator’s seut.is carrled in the boat
bodv but the ‘cont: 3l 1s connected w1th the

‘\

Specification of Letters Patent

The aeroplane wings éxtend.

.proved shed(lisable wing ﬂymg-boat

Patemted ]Feb 18 1919
Serial Mo, 222,@12

wing structure so that when the wing struc- ~ -

ture goes backward the control mechanism

and the control wires go with it. The ar-

rangement of the operator’s seat is such that
it affords an auxiliary fastening means for
the sheddable wings. The only wite which
needs to be loosened  when the:wings are
shed is the wire from the center -panel to
the bow of the boat. This wire is equlpped
with special locking means, preferably at
its forward end, operated simultaneously

-with the locking devices of the saddle upon

which the wings are mounted.

The drive means consists of twin-tractor
propellers geared to the motor by means of
beveled gear transmission triangulated as
shown in front elevation by means of a stiff

60

85

cros$ brace between the upper gear boxes. - '

*~ These gear boxes are provided with rigidly

connected integrally formed extensions
center panel and fit freely in appropriate
sockets. This fixes the upper. transmission
and propeller drive|shaft against axial dis-
tortion or displacement, but at the same
time it does not bind the Wlngs to the boxes

in any way.

75

‘which reach back-to the leading edge of the

80

~ TInstead of having these extensmns of the _

gear boxes socketed in the leading edge of

the -wings, they are to be connected to a,

false ‘frame work' just-in advance of the
a section o

Cables extending downwardly and

88

leading ed%e of the wings (or constituting =
the leading edge itself) but not .
‘connected in any way with the wing cell

‘proper. '90.

rearwardly from the gear boxes to the boat

body absorb the traction effort or pull of

the propellers and brace the transmission -
without connection to the. cell
" more, a water propeller -and rudder are pro-

Further-

95

wded the water propeller preferably to be -

on-a universally connected shaft so.that
it may be liftéd up into a recess in the bot-
tom of the tail of the boat.

‘While the invention is descrlbed as belng
applied to flying-boats it is to be under-
stood - that its application is not se limited, .
Tt may be used in connection with: any and

all hydl'maelo-maehmes such as hydro aero- -
-planes, efc.”

Of the drawmgs, wherein hke numerals
of reference desngnate like or corr%pondmg

parts
a top plan view of our im-

."' .
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Fig. 2 is a side elevation,

Fig. 3 is a front end elevation.

" Fig. 4 is a side elevation (the wings and
_ out-rigged tail structure being shown de-
5 tached). , ’

Fig. 5 is a top plan view of the hull or
body of the craft showing the general ar-
rangement of the various hull parts.

Fig. 6 is a side elevation of the hull or

10 body as illustrated in Fig. 5.

Fig. 7 is a front end elevation of the hull.

Fig. 8 is a side elevation of one ofthe for-
_ward wing beam fastening devices, the wing
beam itself being shown in section.
15 Fig. 9 is an end elevation of the fastening
device above referred to.
Fig. 10 is a side elevation of one ofthe
rear. wing beam fastening devices.

Fig. 11 is an end view of this latter fas-

20 tening device. :
Fig. 12 is a front end elevation of a por-
tion of the center panel of the intermediate
wing showing the manner in which the gear
box extension.and wing posts are connected
'25 thereto. - , ~ -
Fig. 18 is a side elevation of that portion
of the craft illustrated in Fig. 12.
Fig. 14 is a view similar to Fig. 13 show-
ing the connections for the wing posts with
30 the forward wing beam of the center panel
of the lower wing.

. Fig. 15 is a side elevation of the control

_ mechanism showing its mounting and place-
ment with respect to the operator’s seat.
. 86 Fig. 16 is an end elevation (enlarged) of
a portion of the control mechanism illus-
- trated in Fig. 15. : B
- Fig. 17 is an end elevation of the control
*. mechanism illustrated in Fig: 15 looking aft.
40 Fig. 18 is an elevation of the fastening
device for the cables or wires which extend
from the wing structure to the bow end of
the hull. o
Fig. 19'is-a longitudinal vertical sectional
45 view of said fastening device.

Fig. 20 is a top plan view of the cowl for
the engine section of the hull showing lou-
vers formed thereon, '

Fig. 21 is a side elevation of that portion

50 -of the hull shown in Fig. 20, and (

Fig. 22 is a transverse sectional view
showing the location of the motor relatively
to the louvers of the cowl. .

The hull or body of the craft is desig-

55 nated as an entirety by the numeral 25.
Fins or excrescences extend out laterally
from its sides to amplify its beam and con-

~ sequently its hydro-plane surface. These
fins designated 26, emanate from the ex-
60_treme bow and ‘widen gradually to a point
substantially amidships. From the amid-
ships portion the fins decrease in width grad-

~ ually. They thus extend for the full length
of the hull and not only strengthen it but

66 materiaily ‘increase its displacement. Two

rearwardly facing steps are provided in the
hull bottom. One of these steps is located.
in the approximate vertical plan of a line
passing transversely through the center of
gravity and the other nearer the rear end 70
of the hull. T ‘ »
The interior construction of the hull is best
illustrated in Figs. 5 and 6. At its extreme
forward end a cockpit 27 is provided for an -
observer or gunner. This is desirableinthat 75
the machine is designed primarily for coast
defense purposes, scout and rescue work.
At the rear end of the hull a second cockpit .
98 is provided. This cockpit is intended to
accommodate the aviator or pilot and is 80
equipped with a movable seat 29, the back
30 of which is relatively fixed. In the inte-
rior of the hull are also inclosed the motor
29, fuel tanks 30 and bulk heads 81. The .
latter sub-divide the hull into a number of 85
non - communicating water - tight compart-
ments. The details of the hull however will
be described at length in-an application sub-
sequently to be filed. )
From a point substantially amidships a 90

track-way 82 is inclined rearwardly and

slightly downwardly for termination at the
extreme rear end of the hull. This track-
way serves as a guide for the wing struc-
ture when released. The rails of the track- 95
way constitute-an integral part of the hull
and are free from obstruction throughout

their length. -

The wing structure comprises superposed
supporting surfaces 33, 34 and 85. The up-
per surface 33 unlike the intermediate sur-
face 34 and lower surface 35, comprises but
a single panel of a length equal to the com-
bined length of the three panels which con-
stitute the intermediate surface 34. The
reason for this difference in construction is

100 .

105

- that a portion of both the intermediate and.

lower surfaces remain fixed to the hull at

21l times while the upper surface is shed .
clear of the hull in its entirety” when re- 110
leased. - The length of the lower surface 35

is preferably somewhat léss than that of the
two surfaces above it. All of the surfaces
except a portion of the center panels of the
lower and intermediate surfaces are shed 115
as a.unit and in a manner hereinafter more
fully explained. v -

An- outrigged tail structure is supported
out from and to the rear of the supporting
surfaces by spars 36 extending rearwardly 120
and in parallelism from the intermediate
surface 34. These.-spars carry at their rear-
ward extremities the empennage or tail unit
which comprises the usual stabilizing sur-
faces 87 and 88 and directional contro] sur- 125
faces 89 and 40. The tail structure is braced '
transversely by wires 41 and vertically by

wires 42. The transverse wiring is located

in the horizontal plane of the spars-34.
Each of-the supporting surfaces includes 130"



19

(=2
Gi

20

38

30

5

40

45

50

1,204,415 -

in its framework a forward wing beam and
a rear wing beam. The forward wing beam
of the center panel of the lower supporting
surface is designated as an entirety by the
numeral 43 and the rear wing beam as 44.
The former, beam 43, and the eorresponding
center panel beam of the intermediate sup-
porting surface (see Fig. 13) are made up
of separable beam sections 45 and 46. In

each instance the beam construction is identi-_

cal and in each instance the reason for con-
structing it in two part form is the same.
The engaging faces of the sections consti-
tuting the two beams is such that the sec-
tions in a sense interlock, that is, com-
plementally * engage to prevent relative
movement under conditions encountered in
flight. - This interlocked engagement of the
beam sections.is clearly portrayed in Figs.
8, 13 and 14 wherein the structure 47 con-
stituting the interlock will be seen. The sec-

tion 45 of the forward beam of the center

panel of the lower supporting surface ex-
“tends transversely through the hull or body
and is constructed as an integral part ofit.
It is connected with the corresponding sec-
tion of the forward beam of the center panel
of the intermediate surface by strut-sections
48 which form with engaging strut-sections
49 two-piece wing posts comprising parts
respectively fixed and detachable with re-
spect -to the hull or body. The beam sec-
tion 45 of the center panel of the interme-
diate wing and the strut-sections 48 to-
gether provide a fixed frame work to which
the detachable wing structure is releasably

fastened. By reason of the built-in form of .

the section 45 of the center panel of the

lower surface the false frame work is made

machine.” . - :

-a rigid or rather non-sheddable part of the

When released, .the wing structure, (ex-
cluding thie false frame work) and the out-
rigged tail structure are shed as a unit with
the track-way 82 acting ag a guide. The
control mechanism, "including the  control
leads ‘and surfaces are also shed as a unit
with the wings as is also a false deckipg 50
provided at the rear of the hull-to continue
the lines thereof rearwardly from the point
of intersection of the forward wing beam

_of the lower wing. The details of the con-

b6

60

13

trol release and the wing structure release

will be hereinafter more fully explained.
The motor 29, as stated, is inclosed within

the hull. TIts location is such that twin-

tractor propellers 51 may be driven by suit-

able beveled gear transmission appropriately

housed. The line of thrust of the propellers
51 is preferably in- direct continmation of

the tail spars 36 so that the inertia of the

.~ empennage in landing may be carried for-
" “wardly to suitable wu'm%lf? - The wires 52

not only take up the landing strains but by

reason of their placement and connection

the loiwer wing comprises a lateral

i

transmit the thrust eﬁ’ort of the tractor

screws into the hull. The propeller trans-
mission is preferably triangularly afranged
and ‘also triangularly braced (see Fig. 3).
The triangular arrangement of the trans-
mission comprises
shafts which extend from the forward end

70

upwardly diverging -

of the motor to the propeller shafts (not

shown). These shafts are inclosed in suit-

able gear boxes 53 mounted directly behind

the propellers. -

Conical compression tubes 54 reach back
‘from the gear boxes to the center panel of
the intermediate wing. A cross brace 53’
completes the triangular transmission ar-
rangement above mentioned. This brace di-
rectly interconnects the opposed gear bozes
and with the triangular brace 54 fizes the

75

80

upper transmission and propeller drive -

shafts against axzial distortion or displace-

ment and at the same time relieves vibration.

The rear exiremities of the conical compres-
sion tubes 54 fit freely in suitable sockets 55

86

integrally formed upon fittings 56 carried

" by the rigid beam section 45 of the forward
i beam of the intermediate surface |,

Wwin

pangl. Bolis 57 are used for fastening the
tubés 54 in their sockets. In Fig. 4 the
sheddable and non-sheddable parts of the
craft may be distinguisheq. It will be noted

propeller transmission remain: intact.

50 are shed as a unit, the direction of mo-

tion of the structure released causing the air

stream from the propeller and the air reac-
tion upon the wings to assist directly in the
shedding of the detachable parts. More-
over, the termination of the hull at a pomnt
but  slightly removed from the transverse
vertical plane of the center of gravity obvi-
ates all-danger of submerging the hull by its
after end through the rearward movement
of the wing structure when released. The

20

85

.in this connection that the propellers and
It
~will alse be noted that the wing structure in
its entirety, together with the outrigged tail
structure, wing pontoons and false decking

100

105

110

backward movement of the wing structure - -

and forward movement of the huil insure a

rest. The fastening means for the forward
wing beam section 46 of the center panel of
-shaped
fitting 58 fastening as at 59’. The construc-
tion of the fitting is such that it embraces
the beam sgction 45. ~ At its free end a -re-

taining lever 59 is pivoted asat 60. This-

lever is provided with an opening 61 through
which tﬁe free end of a locking: lever 62:is

extended. The locking lever is pivoted with
the fastening bolt 59" -affording its pivot

- quick and positive shedding even under the . .
‘most adverse conditions. - o
In Figs: 8 to 11 inclusive the wing fas--
tening devices are shown. These devices in.
each instance are fastened to the rails of
" the trackway 32 upon which the Winf beams-
0

115

i

125

[ —

ip
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axis. The construction of this levet is such
that it complementally engages the beam
section 46 and with the fitting 58 and lever
59 completely embraces the wing beam to se-
curely hold its sections locked together. A
locking pin 63’ passes transversely through
the outer end of the lever 62 to lock the le-
vers 59 and 62 together.

The fastening means for the rear wing

"beam of the center panel of the lower wing

is very much the same as the fastening
means just described. It comprises a fitting
63 which partly embraces the beam and a
locking lever 64 pivoted to it as at 65. This
locking lever is provided with an opening
66 through which a keeper 67 extends. Like
the lever 59, the lever 64 is held in place
or locked by means of a locking key 68 ex-
tending transversely through the keeper.
The keeper is rigidly fastened to the beam
44 jtself, Furthermore, springs 69 are pro-
vided to throw the different parts of the
fastening devices out of engagement with
the wing beams upon withdrawal of the pins
63" and 68 when 1t is desired that the wings
be shed. .

Brackets 70 are used in connection with
both types of fastening devices for holding
the outer ends of the bolts 59’ in place.
These bracketd 70 are fastened as at 71 to
the rails of the trackway. and form with
them appropriate anchorages for the mov-
able parts of the fastening devices. Both

_bolts 59’ and one of the bolts 71 (in each

35

40

instance) are in turn anchored or fastened

by wires 72 to the chine stringers (mot

shown) or other interior elements of the
hull or body.

The control mechanism release is illus-.
trated in Figs. 15, 16 and 17. TIts arrange-
ment is such that the pilot or operator, when
seated, tends to prevent and in fact actually
does prevent a release of the controls. The

" character of control used in connection with

48

58

80"

a craft of this type may of course be va-

_ried. It is essential however that the ele-

ments of the mechanism be. commenly.
mounted upon a structure capable of being
shed as a unit with the wings. This is ac-
complished in the embodiment disclosed by
means of a seat bracket 73 hingedly con-
nected as at 74 to the rear wing beam of the
center panel of the lower wing. From its
goint of conneétion the bracket 73 extends

ownwardly and rearwardly and thence.

substantially horizontally for termination in
the immediate vicinity of the seat back 30
referred tc ‘heretofore. The -horizontally
extended portion of the bracket carries the
operator’s seat 29. Forwardly of the seat 29

- and upon the bracket 73 the control column

“is mounted. This column; designated as an

entirety by the numeral T4 comprises up-

~ wardly converging column sections 15,and
86

a bearing 76. A shaft (not shown) is jour-

4,418

gl

naled in the bearing 76 and carries upon it
extremities a control wheel 77 and cable
drum. 78; the latter being located upon that
side of the column remote from the seat 29.
At the foot of the column a pair of pulleys
79 are provided over which the aileron leads
are trained. These leads extend upwardly

- and forwardly from the pulleys 79 to pul-

leys 81 mounted near the hinge point 74 and
thence upwardly and outwardly to the aile-
rons. Thereisalso mounted at the foot of
the column and upon the bracket 73 a walk-
ing beam 82 to the ends of which the ele-

70

7%

vator leads, 83 are fastened. These leads, -

like the aileron leads extend forwardly and
upwardly for engagement with pulleys 84
axially alined with the pulleys 81. _

The rudder control is also carried by the

80

bracket 73." It comprises a foot-bar 85 cen-

trally pivoted -as at 86 at the free end of a
leg 87 extending forwardly and down-
wardly from the bracket 73 to support the
foot bar in its customary position. The leg
87 also serves as a supporting means for the
bracket in that it is provided with a lug

88 -which is normally seated in a recess 89 .

formed in a block 90 rigidly fastened upon
the interior of the hull.” . ’ '
In shedding the control mechanism the
operator climbs out of the cockpit 28 to the
deck of the hull, pulling the control mech-
anism up after him. First, however, he re-
moves the rudder control leads 91 which
are fastened to the footbar from engage-
ment with the pulleys with which the said
leads mnormally = engage. After having
drawn the control mechanism out from
within the interior of the hull the passen-
ger or gunner in the forward cockpit simul-
taneously withdraws the locking pins 63 and
68 by exerting a pull upon the releasing
wires 92 which are connected -with the va-

85
80
957
100

106

rious locking pins and appropriately trained -

over pulleys 98 to permit such withdrawal.
The arrangement of the release wiring may
be noted upon reference to Fig. 5. '

In addition to the withdrawal of the lock-’

ing pins 63 and 68 it is necessary that the
drift wires 94 which brace the wing struec-
ture be released. . These wires extend up-

- wardly and rearwardly in diverging rela-

tion *from the bow end of the hull to the

upper supporting surface where they are
 fastened by any suitable means. The fasten-

ing means for these wires 94 is illustrated
in Figs. 18 and 19 and comprises a lockin%
lever 95 pivoted as at 96 between ears 9

integrally formed upon the body 98 of the
wire fastening device. One end of the lock-

“ing lever 95 is upturned as at 99 to over-lap

and retain the free end of 4 lever 100 in a
determined position. - The shape of this
lever 100 is such that it- forms an anchorage
for the wires 94. It is pivoted as at 101 to
the plate 98 and equipped with a lug 102

110

116

120

128

18¢
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‘which engages the wire so as to displace it
and accordingly release it the moment lever
100 is released. A release of the lever 100
is effectéd by means of a release wire 108
connected with it and with the release wir-
ing 92 mentioned above. Cables 104 extend
into the interior of the hull to anchor the
plate 98. The entire release may be effected
by pressure upon a foot lever 105 pivoted
as at 106. . ‘

The motor location within the hull‘neces-

' . sitates a special type of cowling; also a spe-

- 15

20

25

" hull fins.

B0

B8

5

cial type of exhaust. The cowling 107 which
covers the engine section of the hull is pro-
vided with louvers 108 through which air is
taken for effectually cooling the motor cylin-
ders and exhaust valve cages. Pipes 109 ex-.
tend inwardly from the cowling beneath the
louvers to discharge directly above the en-
gine cylinders that they may be adequately
cooled even during the most severe motor op-
eration. The exhaust from the motor is car-

ried out through conduits 110 which pene-

trate the hull sides and terminate short of
the fin edges to prevent flying spray from

coming in contact with them when hydro- -

planing. The radiator for the motor or pro-
pelling power plant comprises duplicate sec-
tions 111 placed at opposite sides of the
hull intermediate the forward wing beam
of the center panel of the lower wing and the
The rddiator sections thus come
in the direct line of air rush and at the same

.time effectually” brace the wings at points. ..
; where bracing is most needed. S
Additional features of the invention such

as the means for preventing lateral displace-
ment of the sheddable wing structure and
the -method of bracing the center panel of
the intermediate wing should be noted. The
construction of the false frame work is such
that the nose portion of both the lower ‘and
intermediate wings are extended:forwardly
beyond the forward wing beam in order that
the leading edge of the sheddable portion
of the lower and intermediate wings might
coincide or line up with the corresponding
edges of the false frame work wing parts.

This arrangement provides abutting, sur-

faces which take up the lateral strains. The

control leads (both aileron and elevator) ex-
tend from the hull to the forward wing beam
of the center panel of the intermediate wing
and thence outwardly and rearwardly re-
spectively to the control surfaces. This ar-

‘rangement puts a strain upon the wing beam

at a point'intermediate its ends dand necessi-
tates the tise of suitable brace wires for

* strengthening it.” For this reason wiring of

8o

" 88

an arrangenent calculated to best withstand

the mentioned strains with the least resist-
dnce is used. ‘Tt may be described s inter-
fupted biplane wiring across and: connected

strain “is imposed:

~with the wing beam at the point where the

The size of the wing pontoons is such that
the principal part of the total weight of the
wing structure is borne by them as the wings
are shed, thus lessening the enormous weight
which would be otherwiseimposed on the tail
end of the hull as the wings slide back. The
foot bar placement is such that the thrust ef-
fort occasioned through manipulation of the
rudder is borne almost entirely by the sup-
porting lug 88.and block 99 rather than by
the leg or extension 87 of the brackets 78.
The divided beam construction is such that
the lift strains of the wing structure are
borne by the abutting shoulders of the di-
vided beam sections In' a manner permit-
ting immediate separation of these sections
should the wing structure be released. The
weight of the beams and in fact the weight

of the entire wing structure rests directly

upon the rails of the trackway with the re-
sult that the weight is well distributed over
the entire hull. Such features as these while
more or less detail are of the utinost import-
ance in that they have been worked out with
the utmost care and are calculated to give
the best results and strongest possible con-
struction when it is considered that the exi-
gencies to be met are unusual. .

- It is not to be understood that the wings

-cannot be shed without aid of the aerial

propellers. for motor. trouble is likely to be
the cause of an enforced landing upon

heavy-seas more than anything else. Even -

if the motor be dead the wings can be

;. quickly shed by reason of the inclination

of the trackway and the propulsion effort
derived through water propeller112.. -

It may be-said in’ conclusion that the
general arrangement of the various aero-
plane parts is such that all equipment non-
essential to water travel may be shed in an
emergency ; propulsion being obtained from

B

70,

75

&0

85

90

95

100

106

the combined effort of the aerial propellers

51 and a water propeller 112 driven by
means of an auxiliary motor 113 located in
the hull or body. The - construction and

placement .of the: water propeller is prefer-.

ably such that it may be withdrawn from
operative position beneath the hull’ to a
position upon the interior thereof. This

110
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latter feature is desired because of the de- . -

creased resistance incident to flight.

trol ordinarily confined within the body of
a machine and directly under the control of
the pilot. : In construing the elaiins this in-
terpretation of “control mechanism” should
be given. .Obwiously the character of the
control mechianism used is iminaterial. The
control mechanism of the “bridge” or stick

“type might equally as well be used.

. “Control mechanism” as used herein Te-
lates specifically to that portion of the con-
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While the foregoing illustrates a combing- ./~

tion and arrangement of parts such as con-

stitate one preferred embodiment of the

;
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invention it is desired to emphasize the fact
that departures may be made in later
adaptations without departing from the
spirit of the invention as set forth in the
claims.

Toclaim:

1. In a flying boat, a hull, a multiplane
wing structure extending Intermediately

across the hull nearer its rear end than its

forward end, rearwardly extending spars
connected at their forward ends to one of

the intermediate wings of the multiplane .

wing structure and tied from above and be-
neath, an empennage mounted upon the
spars above and to the vear of the stern end
of the hull, propellers mounted forwardly
of the supporting surfaces with their azes
in alinemen$ with the spars, a motor in-
closed in the hull, and driving connections
between the motor and the propellers.

2. In a flying boat, a hull, supporting
surfaces extending intermediately across
the hull, tractor propellers mounted above
the hull, a frame-work mounted upon the
hull for the rigid support of the propellers,
a tail unit, and a driving means for the

‘ propellers, the relative arrangement of the
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driving means, tail unit, supporting sur-

faces and -propellers being such that the tail

unit and supporting surfaces may be shed
clear of the hull independently of the pro-
pellers and the driving means.

3. In a fiying boat, a hull, a motor unit,
an aerial propeller, a framework mounted
upon the hull for the rigid support of the
propeller, and aeroplane wings extending
ntermediately across the hull, the arrange-
ment of the airplane wings beings such that
they may be shed clear of the hull inde-
pendently of the motor unit and the pro-
peller.

4, In a flying beat, a rigid longitudinaily
continuous hull, supporting surfaces extend-
ing intermediately across the hull nearer
its rear end than its forward end, a tail unit,
an outrigged tail structure extending back
from the supporting surfaces for the sup-
port of the-empennage, a supporting frame-
work erected upon the hull’ forwardly of
the supporting surfaces, a motor unit, an
aerial propeller supported by said frame-
work, the relative arrangement of the sup-
porting surfaces, tail unit, motor unit and
propeller being such that the supporting
surfaces and tail unit may be shed clear of
the hull independently of the motor unit
and the:propeller. ' _ :

5. In 2 fiying boat, & hull, sheddable sup-

porting surfaces cxtending intermediately:

across the hull nearer its rear end than its
forward end; an aerial propeller, a non-shed-
dable support for the propeller erected upon
the hull forwardly of the supporting sur-
faces, and a combined guide sund support
for the supporting surfaces forming a com-

1,204,415

posite part of the hull, the arrangement of
the combined guide and support being such
that shedding of the supperting surfaces is
facilitated. ' ’

6. In a flying boat, & hull, sheddable sup-
porting surfaces extending intermediately
across the hull nearer its rear end than its
forward end, wing beams incorporated in
the framework of the lower supporting sur-
face, a combined guide and support for the
supporting surfaces built into the hull, the
top surface of the guide sloping down-
wardly and rearwardly for termination at
or near the rear end of the hull, and means
for releasably fastening the wing beamnis of
the lower supporting surface to the com-
bined guide and support. - .

7. In a flying boat, a hull, supporting
surfaces extending intermediately across the
hull, the supporting surfaces being shed-
dable as a unit, control surfaces, and con-
trol mechanism for the control surfaces
sheddable with the supporting surfaces.

-8. In a flying boat, a hull, supporting sur-
faces extending intermediately across the
hull, the supporting surfaces being shed-
dable as a unit, control surfaces, and control

mechanism for the control surfaces normally.

carried within the hull but movable to a posi-

ing surfaces as a unit.

tion without it to be shed with, the support-
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9. Ina flying boat, ahull, supporting sur-

faces extending intermediately across the
hull, control surfaces; control mechanism
for the control surfaces mounted within the
hull, said control mechanism being movable
from a position within to a position without

the hull, means for releasing the supporting-

surfaces and control mechanism that the two
may be shed clear of the hull as a unit, and
a seat carried by the control mechanism. -

10. In a fiying boat, 2 hull, sheddable sup-

porting -surfaces extending - intermediately

100
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across the hull, and eontrol mechanism car- .

ried by one of the structural elements of the
supporting surfaces to be shed with them as
a unit. S ' S
11. In an aircraft, sheddable supporting
surfaces, control surfaces sheddable with the
supporting surfaces, separate elements. of
_control for operating different control sur-
faces, and a support common to the separate
elements of control, sheddable with the sup-
porting surfaces and the control surfaces as
a unit. ' : e

12. In an aircraft, sheddable éupporting

110
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surfaces, control surfaces, control mecha-

rism for the control surfaces, a seat for an

operator sheddable with the supporting sur-
faces, and a common support for the control
~mechanism and the seat. : -
18. In an aireraft, sheddable supporting
surfaces, control surfaces, separate control
elements for different control surfaces, and
a support for the separate control elements

R
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carried by one of the structural elements of

‘the supporting surfaces and sheddable with
the su?port_ing surfaces as a unit.

14. In an aircraft, sheddable supporting

surfaces, a body, a‘frame-work erected upon .

+ the body in advance of the supporting sur-

10
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faces, a propeller rigidly supported by the
frame-work, driving means for the propel-
ler, and means to release the supporting sur-
faces that they may be sied clear of the body
independently of the frame-work and pro-

“peller. - -

15. In an aircraft, a bbdy, sheddable sup-
porting surfaces, each including a wing beam

as a structural element thereof, fastening

means for the supporting surfaces compris-
ing separate fastening devices mounted with-
in the body and connected with the wing
beams of one of the supporting surfaces,
and a single means ‘operable to simultane-

- ously release the separate fastening devices.

16. Inaflying boat, a hull, supporting sur-

- faces extending intermediately across the

26
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hull, an aerial propeller, a motor unit mount-
ed within the hull for driving the propeller,
a tail unit, a support for the tail unit car-
ried by the supporting surfaces, and a rigid
frame-work for supporting the aerial pro-
peller in advance of the supporting surfaces,
the relative arrangement of the frame-work
and supporting surfaces being such that the
latter may be shed clear of the hall inde-
pendently of the propeller. - :

17. In 2 flying boat, a hull, supporting sur-
faces extending intermediately across the
hull, propellers mounted in advance of the

supporting surfaces, a motor unit inclosed

within the hull, a tail unit, spars extending
rearwardly from the supporting surfaces to
the tail unit, each spar being in direct con-
tinuation of one of the propeller axes, drive
shafts extending outwardly and divergently
from the motor to the respective propellers,
and brace connections between the diverging
shafts.. : . ‘ :
i8. In an aircraft,.a body, a rigid frame-
work erected. upon the hody, and sheddable
supporting surfaces extending intermedi-
ately across the body, a portion of the sur-
face area of one of the supporting surfaces
being non:shéddable and so relatively ar-
ranged to-the rigid framework as to enter
into and form a structural element thereof.

+19. In an aircraft, a body, and supporting .

surfaces extending intermediately across the

- body including wing-beams divided longi-

66

tudinajly for separation as the supporting’

surfaces are shed. TR
- 20. Inan aircraft, a body, and a sheddable
supporting surface. including a longitudi-

nally divided wing-beam having one of its

sections rigid with and another of its sec-
tions releasably attached to the body.
- 2L.In an dircraft, a body, and a shed-

dable -wing -structure including wcomple-

“the said sections

4

mental beam-sections together with means

embracing them to releasably hold one of
in engagement with the

other.” - R : ,

22. In an aircraft, a body, a frame-work

erected on the body, a sheddable wing- -

structure, the relative arrangement of the
wing structure and the framework being
such that a portion of the framework enters
into and forms a composite part of the wing
structure,- and a connection between the
wing-structure and the frame-work, said
connection being releasable with the wing
structure, whereby the wing-structure may
be released and shed. o

23. In an aircraft, a body, a wing-struc-

“ture’ extending intermediately across the

body, and a rigid frame-work erected on

.the body and extend above il forwardly of

the wing structure to provide an interlock
therefor. ’ ’
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- 24. A sheddable W'ingistructure for aero- .

‘planes including a longitudinally divided

wing-beam having its sections respectively
rigid and sheddable with respect to the air-
plane body. ’ . .

25. A sheddable wing structure for aero-
planes including a longitudinally divided
wing-post having its sections respectively

rigid and sheddable with respect to the air--

plane body. , -

26. In a flying boat, a wing structure in-
cluding & built-in wing-beam, a power plant,
and a radiator therefor arranged beneath
said wing' beam. at one side of the hull to
brace the wing beam from beneath,

27. In a fiying boat, a hull, fin excrescences
formed from the hull, stub wings extending
out laterally from the sides of the hull above
the fins, a propelling power plant, and radi-
ators for the power plant located between
the stub wings and fins at opposite sides of
the hull, the arrangement of the radiators

_being such that they rest upon opposite fin

excrescences and brace the stud wings from
beneath. ' - | ,
28. In an aircraft, a body, a sheddable

supporting surface including a longitudi-

nally divided wing beam having one of its
sections rigid with and another of its sec-

‘tions releasably. attached to said body, and

means embracing the beam sections to nor-
mally hold them together. -

29, In.an aircraft; sheddable supporting
surfaces, and a seat. for an operator carried

by the supporting surfaces.to be shed with

them as a unit. _ .

30. In an aircraft, a body, sheddable sup-
porting surfaces extending intermediately
across the body, and a seat for an operator
carried by the supporting surfaces to be shed
with the wings as‘a unit, the seat being nor-
mally confined in the body.’ ' :

31. In an aircraft, a body, sheddable sup-
porting surfaces, control surfaces, a support

-l
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hinged to the supporting surfaces and mov-
able from ‘a position within te a position
without the body, and control mechanism
carried by the support:and movable with i,
said mechanism being sheddable with the
supporting surfaces as a unit. -

39, In an aircraft, a body, sheddable sup-
porting surfaces, control surfaces; a support
hinged to the supporting surfaces and mov-
able from a position within to a position
without the body, foot operated mechanism
carried by the support, and hand operated
mechanism carried by the support, the foot
operated mechanism and the hand operated
mechanism being movable with the support
and sheddable with the supporting surfaces
as 8 unit.

33. In an aircraft, a body, sheddable sup-
porting surfaces, & support connected with
the supporting surfaces and movable from a
position within to a position withoub the

1,894,215

body, control surfaces, control mechanism
carried by the support, and. a seat likewise
carried by the support, the control mecha-
nism and the seat being movable with the
support and sheddable with the supporting
surfaces as a unit. . ,

84. In an aircraft, a body, and a sheddable
wing structure including contiguous beam
sections, the adjacent faces of the respective

30

beam sections being shouldered and the .

beam sections themselves respectively fized
relatively to the body and sheddable with
the wing structure and so related to each
other that the shoulder formed on the shed-
dable beam section cngages beneath the
shoulder formed on the fized beam section.

In testimony whereof we hereunio affix
our gignatures. -

GLENN H. CURTISS,
WILLIAM L. GILMORE.
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