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1o all whom it may concern.:
Be it known that I, Guexy H. Currrss, a
citizen of the United States, residing at

- Buffalo, in the county of Erie and State of
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New York, have invented certain new and
useful Improvements in Cruising Hydro-
aeroplanes, of which the following is a speci-
fication.

My present invention relates to flying
boats and is particularly concerned in the
provision of means enabling the craft to pro-
ceed as a motor boat when stripped of its
flying equipment after the manner disclosed
in the pending application of J. P. Tarbox,
filed Deec. 15th, 1915, Serial No. 66,913.

As a principal object I contemplate the
provision of a flying boat with a motor lo-
cated within the hull and coupled to a water
propeller projecting from the hull immedi-
ately behind the hydroplaning step with

which aerial craft of this type are custom- -

avily equipped.

An object of equal importance with the
foregoing is to provide a driving shaft for
the water propeller previously mentioned,
which shall.be jointed and moufted in such
manner as to permit the propeller to be
hidden away within an appropriate recess
or pocket provided in the hull for its ac-
commodation when not in use. Minor ob-
jects in this connection are to provide suit-
able means for readily handling the propel-
ler when being shifted into either its opera-
tive or inoperative positions, while at the
same time to furnish locking means of a
suitable nature adapted to maintain the pro-
peller in the position to which it has been
shifted. '

.~ Another object of prime importance is to

connect the hull motor with the aerial en-
gines, which in flying boats heretofore de-
veloped are arranged between the wings, ex-
teriorly of the hull proper, in order that the
hull motor may serve as an engine starter
for such aerial power plants.

An object dependent upon the one preced-
ing is to provide the driving connections be-
tween the hull motor and the aerial engines
with means permitting a ready disengage-
ment of the connections in case it should be
found necessary to shed the wings of the
craft together with the engines supported
thereby, in the manner clearly set forth in
the pending application above mentioned.

The above and additional objects, to be

hereinafter more specifically treated, are ac-
complished by such means as are illustrated
in the drawings, described in the following
specification and then more clearly pointed
out in the claims, which are appended here-
to and form a part of this application. ™ -
With reference to the drawings, in which
there is illustrated one embodiment of the
invention, and throughout the several views
of which like characters of reference desig-
nate similar parts, - : c
Figure 1 is a front elevation of a flying
boat equipped with the present invention;
b Fig. 2 is a side elevational view of the .
oat; : :
Fig. 8 is a detail of one of the locks em-
ployed to support the shiftable water pro-

_peller, and

‘Fig. 4 is a detail in longitudinal section
of the clutch mechanism and its connections,
as interposed between the hull motor and
the areial engines to be started thereby.

The hull of the boat may be designated in
its entirety by the numeral 10, and is pro-
vided with the usual hydroplaning bottom
11 which slopes "downwardly and rear-

“wardly on an easy curve to a step 12 which

terminates at the bottom in substantially the
transverse vertical plane of the center of
gravity of the craft. Laterally the bottom
11 is extended by means of integral fin sur-
faces 13, while the hull as a whole tapers
rearwardly from the step to the.usual tail,
which it has not been thought necessary to
illustrate. The bottom, aft of the step is in-
clined upwardly and rearwardly, thus mak-
ing a salient angle with that portion of the
bottom forwardly of the step. The step
may therefore be said to indicate the point
of maximum convexity in the hull bottom
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since the bottom longitudinally of the hull ’

is characterized by downward convexity.

This particular type of flying boat is con-.
structed with the view of permitting the
wings to be shed instantly at the desire of
the aviator, in order that the craft may be
stripped to its motor boat essentials, as
might be ‘necessary in storms, in attempting .
to reach an anchorage having a restricted '
approach, or for purposes of concealment.
For this reason, the biplane cell comprising

“the aerial supporting surfaces of the craft

is supported upon a wing panel designated
14 and built into intimate relation with the
hull 10, extending transversely therefrom to
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. overlie the fins. 13 at their greatest width.
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Erected upon this wing panel are A-braces
15 which are supported in footing sockets
16 by the panel and which carry at their
apexes the inverted Y sockets 17 to which
the upper wing panels 18 are directly hinged
in a manner providing for an immediate
disruption of the connection. Lower wing
surfaces 19 .re similarly mounted directly
to the wing panel 14 of which they form
lateral prolongations. The means whereby
these connections may be given an immedi-
ate release in order to shed the wings from
the hull need not be entered into in detail
at the present time.

Power plants designated as a whole by nu-
merals 20 are mounted between the upper
and lower surfaces 18 and 19 upon supports
21 placed in juxtaposition to the hull panel
14. These engines are provided with the
usual propellers which serve to drive the
craft normally both through the water and

air. As arranged, however, they will be dis-

pensed with at the time that the wings are
shed, which will deprive the boat of its
means of propulsion, unless some auxiliary
power plant is to be furnished.

The present invention has solved this
problem by mounting an auxiliary motor 22
within the hull 10 and providing means for
operatively connecting this motor to a water
propeller and to the aerial engines 20 for
the double purpose of propelling the craft as
a motor boat, when the wings have been
shed, and to otherwise act as an engine
starter for the power plants 20, since it is
frequently inconvenient to attend to the
power plants, owing to their remote position
with respect to the pilots’ seats.

The crank shaft 28 (Fig. 4) of the motor
22 is equipped with a driving gear 24 and
has a universal joint connection 25 with a
shaft 26 which is journaled within bearings
27 to protrude from the hull 10 immediately
behind the hydroplaning step 12 thereof, and
at an angle to the crank shaft 23. At the
protruding extremity of the shaft 26 a sec-

- ond universal joint connection 28 couples the
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~ water propeller 30.
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propeller shaft 29 thereto, upon the outer
terminal of which shaft is mounted the

It is desired, of course, that the external
propelling mechanism shall not protrude be-
yond the hull limits in such manner as to
interfere, by the resistance offered thereby,
to the normal movement of the boat under
the propulsion of the aerial engines 20. To
attain this end a pocket is formed within the
tail of the hull 10 immediately abaft the hy-
droplaning step 12 and hence abaft the
transverse vertical plane of the center of
gravity and is radially arranged with re-
spect to the universal joint 28 and is of such
dimensions as will accommodate the propel-
ler 30 and the major portion of the shaft 29

1,316,277

entirely within lines of the hull bottom.
Communicating with this pocket by means
of a stufling box 31 is an arcuate bracket
arm 32, the curve of which is described from
the joint 28 as a center. Upon that extrem-
ity of the arm 32 protruding into the pro-
peller pocket 33 is carried a bearing 34 for
the support of the outer extremity of the
crank shaft 29. At the other end of the arm
32 1s arranged a handle 35 whereby the pro-

‘peller may be readily shifted into or out of

its pocket 383.

A lock substantially automatic in its na-
ture is illustrated in Fig. 3 and serves to
support the arm 32 in any position. This
lock consists of a sleeve 36 which is piv-

‘otally mounted by an ear 37 upon the stuff-

ing gland 31, or at some other suitable point
along the course of the arcuate arm 32 which
this sleeve embraces. It will be obvious that
an upward pull upon the handle 85 will be
permitted by this catch unless some means
are provided to hold it down, but that all
downward movement of the arm will be ef-
fectually prevented by the automatic bind-
ing action thereon of the sleeve 36.

Since, however, action of the propeller 30
upon the water when driven by its motor 22
would exert a lifting effect upon the outer
extremity of the shaft 29, it will be apparent
that some such means as the removable
loop or bail 38 must necessarily be provided
to engage the handle 89 with which the
sleeve 36 is preferably equipped. If desired,
locking means of any suitable nature may be
associated with the arm handle 85.

It now remains to describe the driving
connections which are interposed between
the hull motor and the aerial motors in or-
der that the former may be employed to
start the latter. Reference will now be had
to Fig. 4 in particular, in which is shown a
shaft 10 journaled between a pair of sup-
porting brackets 41 and carrying a gear 42
for engagement with the erank shaft gear
24 previously described. TLoosely mounted
upon the shaft 40 is the female clutch mem-
ber 43 which is exteriorly formed with bev-
eled gear teeth 44 adapted to engage gears
45 carried by the drive shafts 46. Splined
upon the shaft 40 by means of the key or
feather 47 is the male clutch member 48. A
lever 49 is associated with the clutch mem-
ber 48 in such manner that it may be op-
erated to drive the member into engagement
with the mating member 43, so that drive of
the shaft 40 which is initiated by the gear
42 may be transferred to the shafts 46.

The shafts 46 extend from the hull 10 at
the proper angle to engage with gears 50
arranged upon the respective crank shafts
of the aerial engines 20. Each shaft 46 is
provided with an intermediate universal
joint connection 51, together with slip joint
connections 52. These latter are squared in
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order to transfer the driving power impart-
ed to each shaft from the common clutch
43—48, ’

When the wings of the aircraft are re-
leased and shed, the universal joint 51 of
each of the shafts 46 will first be put into
play, then as all connections between the
wings and the hull 10 are severed, and the
latter forges ahead as a motor boat, the slip
joints 52 will permit of an immediate dis-
engagement between the aerial engines 20
and the hull motor.

From the foregoing it should be clear
that the improvements contemplated by this
invention may be readily applied to any
type of flying boat having exteriorly mount-
ed engines, as regards the driving connec-
tions between a hull motor serving as a
starter for such external engines, whether
the water propeller is also employed or not.
It is a corollary, therefore, that the water
propeller may be provided for any hydro-
aircraft in which 1t is advantageous to un-
ship the propeller as regards its action
within the water, without actually discon-
necting it from an operative position.

While in the foregoing, however, there
has thus been illustrated in the drawings
and described in the specification such com-
bination and arrangement of elements as
constitute one preferred embodiment of this
invention, it is desired to emphasize the
fact that such departures from the particu-
lar embodiment disclosed may be made in
later adaptions of this invention as shall
be recognized as within the scope of the

. appended claims.

What is claimed is:

1. In a hydroaircraft, the combination
with aerial supporting surfaces, of a flota-
tion body having its bottom surface longi-
tudinally downwardly convexed, the point
of maximum convexity lying substantially
beneath the center of gravity, that portion
of the bottom surface in advance of its point
of maximum convexity constituting the
principal hydroplaning surface, a . rear-
wardly facing step formed in the bottom
at or near said point of maximum convexity,
said bottom at a point aft of the step and
likewise aft of the transverse vertical plane
of the center of gravity being recessed, the
recess being closed upon all sides excepting
the bottom, a power plant, a water propel-

5 ler, a driving connection between the power

plant and the propeller, the connection be-

ing extended through the bottom of the .
body in the vicinity of the step, a joint

formed in the driving connection admitting
of the movement of the propeller from an
operative position beneath the bottom to

~an _inoperative position inclosed for the

major part within the confines of the recess,
said propeller when inclosed in the Tecess
being effectually removed from the line of

air rush incident to flight, means extending
through the bottom of the body for moving
the propeller from one to the other of the
positions indicated, and means inside the

body for locking the propeller in either of

said positions. .

2. In a hydroaircraft, the combination
with aerial supporting. surfaces, an aerial
propeller and a power plant connecting
with the aerial propeller for driving it, of
a flotation body having its bottom surface
longitudinally -downwardly convexed, the
point of maximum convexity lying substan-
tially beneath the center of gravity, that
portion of the bottom surface in advance
of its point of maximum convexity consti-
tuting the principal hydroplaning surface,
a rearwardly facing step formed in the bot-
tom at or near said point of maximum con-
vexity, said bottom at a point aft of the
step and likewise aft of the transverse verti-
cal plane of the center of gravity being re-
cessed, the recess being closed upon all sides
excepting the bottom and forwardly re-
moved from the tail end of the float, a
power plant inclosed within the body and
seated directly above its principal hydro-
Flaning surface, a water propeller, a driv-

ing connection between the last mentioned

power plant and the water propeller, the
cohnection being extended through the bot-

tom of the body at a point in the vicinity of
the step, a joint formed in the driving con-
nection admitting of the movement of the
water propeller from an operative position
beneath the body to an inoperative position
inclosed for the major part within the con-
fines of the recess where it is removed from
the line of air rush incident to flight,
means extended through the bottom of the
body for moving the water propeller from
one to the other of the positions indicated,
means inside the body for locking the water
propeller in either of its adjusted positions,
a_connection between the power plant .in-
closed within the body and the power plant
first: mentioned, the character of connection

-being such that the operation of one will

operate the other, and means forming a
part of said connection to render it effectual
or ineffectual, said last mentioned means
being confined to the interior of the body.

8. In a flying boat, the combination with

aeria] supporting surfaces, of a hull having
its bottom surface longitudinally down-
wardly - convexed, the point of maximum
convexity lying substantially beneath the
center of gravity, that portion of the bot-
tom surface in advance of its point of maxi-
mum convexity -constituting the principal
hydroplaning surface of the craft, a rear-
wardly facing step formed in the bottom at

or near said point of maximum convexity,"

said bottom at a point aft of the step and
likewise aft of the transverse vertical plane
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of the center of gravity being upwardly and
rearwardly inclined, that portion of the hull
having the upwardly and rearwardly in-
clined bottom being decidedly lighter per
unit of area than that portion of the hull
forwardly thereof, a pocket formed in the
upwardly and rearwardly inclined bottom
portion intermediately of 1ts ends but nearer
the step than the stern end of the hull, said
pocket being closed upon all sides excepting

the bottom, a power plant, a water propeller, -

a driving connection between the power
plant and the propeller, the connection be-
ing extended through the bottom of the
body at a point forwardly of the pocket and
in the vicinity of the step, a joint formed in
the driving connection admitting of the
movement of the propeller from an opera-
tive position beneath the bottom to an inop-
erative position inclosed for the major part
within the confines of the pocket where 1t is
effectually removed from the line of air
rush incident to flight, means extending
through the bottom of the body for moving
the propeller from one to the other of the
positions indicated, means inside the body
for locking the propeller in either of its ad-
justed positions, and clutch mechanism em-
bodied in the driving connection between
the power plant and the propeller to render
it effectual or irteffectual as desired.

4. In a hydroaircraft, the combination
with sheddable aerial supporting surfaces, a
power plant sheddable with the supporting
surfaces, an aerial propeller, and a driving

connection between the power plant and the

propeller, of a flotation body, the support-
ing surfaces being connected thereto, said

. Hotation body having its bottom surface lon-

40

gitudinally downwardly convexed, the point
of maximum convexity lying substantially
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beneath the center of gravity, that portion
of the bottom surface in advance of ifs point
of maximum convexity constituting the prin-
cipal hydroplaning surface, a rearwardly

facing step formed in the bottom at or near .

its point of maximum convexity, said bot-
tom at a point aft of the step and likewise
aft of the transverse vertical plane of the
center of gravity being recessed, the recess
being closed upon all sides excepting the bot-
tom, a power plant inclosed in the hull di-
rectly above said principal hydroplaning
surface, a water propeller, a driving connec-
tion between the power plant and water
propeller, the connection being extended
through the bottom of the body at a point
in the vicinity of the step, a joint formed in
said driving connection admitting of the
movement of the water propeller from an
operative position beneath the bottom to an
Inoperative position inclosed for the major
part within the confines of the pocket where
1t is removed from the line of air rush inci-
dent to flight, a driving connection between
the power plant inclosed in the body and the
power plant driving the aerial propeller,
the character of connection being such that
the operation of one power plant serves as a
starter for the other, a breakable joint in
said connection admitting of the shedding
of the first mentioned power plant with the
aerial supporting surfaces, clutch mecha-
nism embodied in said driving connection to
render it effectual or ineffectual as desired,
means extending through the bottom of the
body for moving the water propeller from a
position without to a position within the re-
cess and means inside the body for locking
the propeller in either of said positions.

In testimony whereof I affix my signature.

GLENN H. CURTISS.
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