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8 Claims.

This invention relates to boats and particularly
to a driving means therefor, the principal objects
being the provision of & novel form of serew type
bropelling means for boats that is capable of

& operating at g maximum efficiency with g mini-
mum amount of immersion of the propelling
means in the water, at the same time being
ideally suitable for the bropulsion of boats re-
gardless of the draft of the boat.

10 Further objects of the invention include the
brovision of a boat having a screw type of sur-
face propelling means associated therewith so
constructed and arranged with respeet to the boat
that the resultant force of the propelling means

15 upon the water is in g direction substantially
parallel with the longitudinal axis of the boat;
the provision of a hoat and a surface type of
bropelling means therefor .in which the axis of
the propelling means is 50 skewed with respect

20 to the longitudinal axis of the boat that the im-
mersed portions of the propeller blade units are
disposed in a plane berpendicular to the longi-
tudinal axis of the boat; the provision of a boat
having g Propelling means as above described in

256 which the blade elements of the Propelling means
overlap in axial view so as to provide a continy-
ous water contact of the bropelling means with
the water; the provision of a construction as
above described which admirably lends itself to

80 utilizing a plurality of bropelling units for a sin-
gle boat; the provision of a boat and bropelling
means therefor in which the thrust of the pro-
belling means upon the water varies directly as
the draft of the boat; the

35 and a bropelling means therefor in which a
greater amount of thrust is automatically estab-
lished between the propelling means and the wa-
ter under starting conditions than under run-
ning conditions.

40  Further objects of the invention include the

provision of a planing type of boat in which the

undersurface of the boat is relieved intermediate
the side edges thereof at and adjacent the stern
of the boat so as to provide two laterally spaced
planing areas at the stern, and a surface type of
screw propeller mounted at the stern of the boat
for contact with the water intermediate said
planing areas; the provision of a construction as
above described including means on the boat
adapted to mask the central portion of the pro-
peller so as to limit the area of contact of the
bropeller with the water at low speeds; and the
provision of a boat and a surface type of screw
55 Propelling means therefor operable to act upon

45

provision of a boat

(CL 115—34)

the water over substantially the entire width of
the boat.

The above being among the objects of the pres-
ent invention the same consists in certain novel
features of construction and combinations of 6
parts to be hereinafter described with reference
to the accompanying drawings, and then claimed,
having the above and other objects in view.,

In the accompanying drawings which llustrate
suitable embodiments of the bresent invention 10
and in which like numerals refer to like parts
throughout the several different views:

Figure 1 is a more or less diagrammatic plan
view of a boat brovided with my improved pro-
pelling mechanism, a portion of the boat being |
broken away to better illustrate the Propelling
means;

Fig. 2 is a vertical sectional view taken longi-
tudinally and centrally through the boat shown
in Fig. 1, as on the line 2—32 thereof; 20

Fig. 3 is an enlarged vertical sectional view
taken on the line 3—3 of Fig. 2, it being a stern
view of the boat shown in the previous views and
of the propelling mechanism therefor;

Fig. 4 is a fragmentary, horizontal sectional :25
view taken on the line 4—4 of Fig, 3 Mustrating
the relation of the submerged portion of the pro-
Delling means with respect to the boat hull ;

Fig. 5 is an axial view of a propeller device
shown in the previous views and taken on - the 30
line 5—F5 of Fig. 1; :

Fig. 6 is a fragmentary, enlarged, horizontal
sectional view taken on the line 6—8§ of Fig. 2 and
illustrating the supporting means for the pro-
peller mounted on the stern or transom of the .35
boat;

Fig. 7 is an enlarged, fragmentary, horizontal
sectional view taken on the line T—7 of Fig. 2
and illustrating the construction of the outboard
bearing for the propeller; 40

Fig. 8 is a view similar to Fig. 1 but illustrating
the application of twin engines and twin propel-
lers for a boat ef the type shown in Fig, 1;

Fig. 9is g fragmentary plan view of the stern
bortion of a boat having a modified form of pro- 45
pelling means which acts substantially over the
entire width of the boat and shown as being driv-
en by a single engine:

Fig, 10 is a view similar to Pig. 9 but illustrat-
ing the propelling unit on each side of the hoat 50
as being driven by an independent power plant.

The present invention contemplates the pro-
vision of a screw type of surface propeller which
embodies all of the advantages of the conven-
tional type of surface SCrew propellers and of the g5
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conventional paddle wheel structures while elim-
inating the disadvantages of both thereof. In
the broader aspects of the present invention this
is accomplished by taking a conventional form of
surface propeller and so mounting it upon the
boat that its axis of rotation is skewed to such an
extent with -relation to the longitudinal axis of
the boat that the general plane of that portion
of any blade submerged in the water during nor-
mal operating conditions is perpendicular, when
submerged, to the longitudinal axis of the boat.
By reason of this arrangement it will be under-
stood that during operation the thrust of the
propeller upon the water will be in a direction
parallel to the longitudinal axis of the boat and
thereby eliminate the disadvantage of the lateral
thrust inherent in conventional surface SCrew
propeller constructions.

It will also be appreciated that because of this
skewed relation of the propeller axis with respect
to the longitudinal axis of the boat the path of
movement of the submergible tip portion of ‘each
propeller blade, as viewed in a direction parallel
with the longitudinal axis of the boat, will not he
in & true circle as in conventional surface screw
propeller constructions but where the propeller
is of sufficient length will be elliptical with the
major axis of the ellipse parallel to the surface
of ‘the water. For this reason the submergible
portions of the propeller blades in passing
through the water contact the water over a
greater width measured in a direction parallel to
the width of the boat than in the case of ‘a sur-
face screw propeller of conventional ‘construction
and of the same diameter. . Because of this rea-
son the surface poundary layer of the water
against which the propeller is effective to pro-
duce a propelling thrust on the boat is increased
in volume without an increase in wetted surface
area as compared to conventional types of sur-
face screw propellers of the same size. The TE-
sult is an increase in propeller efficiency due to
the fact that a greater thrust upon the water is

" obtained - without a corresponding increase in
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wetted surface of the propeller.:

In accordance with the present invention in
increasing the length of the propeller to obtain a
greater width of submersion of the tips of the
plades with the water the blade elements 6f my
improved surface type of screw propeller are
preferably extended circumferentially of the pro~
peller axis so that such blade ‘elements overiap
each other in axial view. As a further result of
this feature continuous contact between the pro-
peller and the water is provided which not only
provides .a constant and uniform thrust of the
propeller upon the water . but eliminates - the
shock, jars and vibrations common in conven-
tional surface SCTew propeller types of construc-
tions due to the intéermittent contact of the
plades with the water. .. Lo

The construction thus provides all of the ad-

" vantages of a paddle wheel type of propelling

65
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- vibration resulting therefrom,

75

mechanism in that it exerts its thrust in a direc-
tion- parallel to.the 1ongitudingl axis of the boat
being driven thereby but includes the advantage
over the paddle wheel type of construction in
that each of the plades acts at a constant depth
on the water during its passage,therethiough,
it eliminates the usual slapping action of paddle
wheel paddles or blades on the water and the
it is' relatively
more economical to build and. service than pad-
die wheels, and may be made of considerably
smaller -diameter and may be rotated at rela-

“passing through

‘it. This effect may

2,162,058

tively greater speeds than paddle wheel types
of construction, thereby lending itself for use in
connection with high speed boats where paddle
wheel types of construction are not practical un-
der present conditions. Additionally, as will
hereinafter be more fully explained, the present
invention may be S0 modified or expanded as to
permit it to operate upon the surface boundary
of the water over substantially the entire width
of the boat as is possible in paddle wheel con-
structions, but impossible in surface screw pro-
peller types of conventional constructions, there-
by admirably jending itself to any use to which
conventional paddle wheel constructions are par-
ticularly adapted under conditions existing here-
tofore.

1 have found that the use of submerged types
of screw propellers is particularly disadvanta-
geous when employed in connection with a type
of hydroplane provided with laterally separated
planing areas at the stern of the boat and which
stern is spaced from the surface of the water be-

tween such areas, such for instance as the boat

jllustrated in my United States Letters Patent
No. 1,880,371, issued October 4, 1932 for Boat.
This is due to the fact that where a submerged
type of screw propeller is used-in connection with
such - constructions it is necessary for the pro-
peller shaft, in extending from the engine to the
submerged propeller, to pass through that por-
tion of the bottom of. the boat which is spaced
from the surface of the water when the boat is
at speed. In such case the propeller shaft in
free air before entering - the
water tends to cause cavitation on the upper or
rear surface-of the propeller shaft and which in
turn permits
and permits cavitation. of the water surrounding
be eliminated by submerging
the propeller to a suitable depth and providing
an anti-cavitation plate above it, but the necessi-
ty of this added submersion of the propeller and

the use of the cavitation plate embodies “disad-.

vantages which are obvious. BY employing a
propeller of the surface type in connection with
such a boat hull the above described disadvan-

tages of the submerged type of screw propellers:

are entirely eliminated as may be readily appre-
ciated and this whether the propelier is of the
conventional surface type of screw propeller or
one constructed in accordance with that phase
of the present invention previously described;
and, accordingly, it is a further feature of the
present invention to provide such type of boat
ith a surface type of sCrew propeller.
“In accordance with the still further feature
of the present invention I have found, however,
that where a surface type of screw propelier is
employed with a hull of the general type above

‘described, because of the depth to which the stern

of the boat is submerged when at rest- and at
relatively low speed
materially active, unless otherwise
against the propeller may be submerged to
an extent
5 sufficient speed to
planing condition particularly
of engine power
tively low. In accordance with a further phase
of the present invention means are provided in
conjunction with the boat hull of the type de-
seribed employing a surface type of screw pro-
peller to free the propelier of contact with a ma-
terial amount of the water which it would other-

guarded

pring the boat to a proper
where the factor

“wise have contact with at low boat speeds, there-

such -
as to prevent the engine from gaining-.

to boat size and weight is rela-
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by permitting the engine to be speeded up to such
an extent as to realize the full or substantially
full power thereof in order to bring the boat up
to a proper planing speed, the construction per-
mitting a choice of design in the amount of water
which the propeller is bermitted to contact with
at low boat speed so that if desired a greater than
normal planing speed thrust may be obtained for
starting purposes.

Referring now to the accompanying drawings
and particularly to Figs. 1'to 7, inclusive, thereof
@ boat hull is indicated generally at 29. It will
be understood that in the broader aspects of the
present invention the particular -type, shape or
form of construction of the hull 20 is immaterial,
but inasmuch as in a harrower phase of the pres-
ent invention the same is particularly adapted to
a special form of boat hull, the hull 20 shown is
substantially identical to that covered by my
Unifed States Letters Patent No. 1,850,37 1, issued
October 4, 1932 for Boat and as shown in Figs. 1
to 6 thereof. Accordingly, the hull 20 is of the
vlaning type of boat commonly known as a hydro-
plane and the bottom surface thereof is pro-
vided with g rearwardly opening upwardly ex-
tending V-shaped recess 22 therein the margins
of which form ga step extending over the greater
length of the hull 20 and providing, when the
boat is at speed, a contact planing area, between
the hull and the water of V-shape formation of
a substantially constant length approximately
commensurate with the length of the hull ang
of approximately constant width commensurate
with the width of the hull The width of water
contact of the sides of this V-shaped planing area
varies inversely as the speed of the boat but re-
mains substantially constant in length and width
regardless of the speed under planing conditions.
It will be understood, of course, that when the
hull 20 is at speed the bottom of the boat within
the recess 22 is in spaced relation with respect
to the surface of the water and means are pref-
erably provided for aiding the entrance of air
to the recess 22 particularly under starting con-
ditions. Such means may, by way of {llustration,
comprise a duct 24 extending from the forward
end of the recess 22 preferably to a point above
the deck of the boat. Unlike the disclosure in my
prior. patent above referred to, the deck of the
hull 29 at the rear end thereof is breferably ex-
tended as at 26 beyond the transom 28 of the
hull to facilitate the brovision of an ouboard
bearing for the bropelling means, as well as a
spray shield as will hereinafter be more fully
described.

In the construction shown in Figs. 1 to 6, in-
clusive, the hull 26 is provided with a single sur-
face type of screw bropeller 30, it being noted
that the axis of the bropeller as best brought out
in Figs. 2 and 3 is Positioned above the normal
level of the water with respect to the hull 22 so
that the outer marginal portions only of the
blades of the propeller have contact with the
water. The axis of the propeller 30, as viewed
in side elevation, is preferably horizontal when
the boat is at speed but, as will be obvious, it may
be inclined to the horizontal in side elevation to
a greater or lesser extent particularly when de-
signed to meet such condition. ' It will be par-
ticularly noted that the propeller 30 is s0
mounted that its axis in blan view is skewed with
respect to the longitudinal axis of the hull 20.
In other words the axis of the propeller 39 in
blan view of the hull 20 is skewed with respect
to the longitudinal axis of the hull 20 equal to

3

an angle X. The angle X is preferably such or
approximately such that that portion of the mar-
gin of each blade of the bropeller 30 immersed
at any particular instance in the water when the
boat hull 20 is gt speed is included in gn ap-
Proximately verticgl blane arranged perpendicu-
larly with respect to the longitudinal axis of the

‘hull 208. This is barticularly brought out in Pigs.

2 and 4 and barticularly the latter figure which
is a horizontal section taken through the pro-
peller 39 when the boat is at speed at the surface
of the water within the recess 22. As will be
readily appreciated the result of this skewing of
the axis of the bropeller 36 and particularly where
the amount of skew is such that the plane of
the submerged portion of the blades of the pro-
peller 39 lie substantially entirely in a plane ex-
actly perpendicular to the longitudinal axis of
the hull 28, is that the thrust of the submerged
portions of the blades of the propeller 30 upecn
the water will be barallel to the longitudinal axis
of the hull 20 and consequently no lateral thrust
of the propeller 20 upon the water will result, In
this connection it wil be recognized, of course,
that where a single propeller is employed as illys-
trated in Figs. 1 to 6, inclusive, it will be neces-
sary to position the propeller as nearly central
of or in alignment with the longitudinal axis of
the hull 28 as possible in order that the thrust
of the propeller will be in line
tudinal axis of the hull so as to eliminate any
tendency of the thrust of the
water from urging the hull out of its true directed
course in a straight line.

As previously mentioned in accordance with g
further phase of the bresent invention the indi-
vidual blades of the bropeller 30 gre preferably
extended circumferential]y of the propeller to
such an extent that they overlap in axial view.
Where the propeller is provided with two blades
as shown in Figs. 1 to 6, inclusive, as g matter of
Mustration, it will thus be necessary, as indicated
in Fig. 5, for each of the individual blades to ex-
tend slightly in excess of 180° of rotation about
the axis of the bropeller in order to realize this
effect, the minimum circumferential extent of
each propeller blade in this respect being gov-
erned, of course, by the number of blades em-
bloyed on the bropeller. It may bhe noted, how-
ever, in this connection that ordinarily it will be
preferable to employ two or more blades, particu-
larly where the propeller is to be rotated at rela-~
tively high speed, in order that a desired dynamic
balancing effect of the propeller as a whole may
be obtained, o

It will be noted that where the blades of the
bropeller 28 gre circumnferentially extended into
overlapping relation as illustrated in Fig. 5 g
constant and uniform thrust will be exerted by
the propeller upon the water during each com-
blete rotation of the propeller and consequently
the intermittent action of conventional types of
surface screw bropellers upon the water is elim-
inated as well as the inevitable bounding and vi-
bration caused thereby. If will also be noted that
unlike the operation of the blades of a paddle
wheel each blade of the bropeller 28 almost im-
mediately upon contact with the water is sup-
merged therein to its full depth and maintains its
full and constant depth of contact with the water
until its trailing edge is removed therefrom. Fyr.
thermore, it will be appreciated that whereas in
the conventional type of surface screw propellers
the width of contact of the propeller with the
water can never be greater than the correspond-
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ing width of ¢ontact of the circle diameter of
the propeller with the - water, because: of the
skewed relation of the propeller. 36 with respect
to-the longitudinal axis of the hull 20 in plan view
and because of the length of the propeller the
widih of water contact between the blades of the
propeller 3¢ and the
cess of such width. This is brought out in Fig. 3
in which the dotted line 32 indicates the actual
path of the peripheral edge of the propeller
blades in their passage through the water and
from which it will be apparent that the width of
such contact with the water is actually greater
than the actual maximum width of the area of
contact of such blade with the water at any par-
ticular instant. ) .

The result is that a propeller constructed in ac-
cordance with the invention will actually set in
motion a greater width of the surface boundary
of the water than is possible with the conven-
tional surface screw type of propeller of the same
diameter- and consequently . & correspondingly
greater amount of thrust of the propeller upon
the water may be obtained. . In this connection
it should be kept in mind that in connection with
the surface type of propeller, whether it be a
serew type or paddle wheel type, as soon as the

contacted portion of the surface boundary of the .

~ water is once put in motion rearwardly with re-
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" vertically into the air.
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spect to the boat the effective thrust of the pro-
peller upon such portion of the water is materially
reduced and,. consequently, where 2 greater
amount of such surface boundary can be set into
motion without a cofresponding increase in the
wetted surface of the propeller the efficiency of
the propeller is pound tobe increased. This fea-
ture of a propeller constructed in accordance with
the present invention being - capable of acting
upon a greater width, with respect to the boat hull
of the surface boundary of the water than in con-
ventional constructions, while apparently not so
great in the construction illustrated in Figs. 1.to
6, inclusive, will be seen to be greatly extended
over the corresponding diametrical width of the
propeller where each blade of the propeller is ex-
tended circumferentially of the propeller in excess
of 860° as in the constructions shown in Figs. 9
and 10 and-to be hereinafter more fully - de-~
scribed. :

+ will be particularly noted from an inspection

of Figs. 1 and 2 that the propeller 30 is positioned

pelow- the rearward extension 26 of:the deck of
the hull 20 and this is for the reason that because
‘of their nature surface .screw propellers are par-
ticularly susceptible tc flinging a spray of water
By placing the propeller
extension 28 the spray is pre-

30 below the deck
o} thrown upwardly beyond. the

vented from being

extension-26 where otherwise it might on occa- -

sion wet the passengers of . the boat. Al-
though any suitable means mMay be provided for
mounting the propeiler 30 on the hull 20, the deck
extension- 28 provides a means whereby a strut

-49 carrying an outboard bearing 42 for the pro-

peller 30 may be fixed with respect to the hull
20. Tt also provides means whereby a bracket 44
and strut 48 carrying a bearing 48 may be pro-
vided for properly supporting the rudder -59.

As best illustrated in Figs. 6 and 7 the pro-
peller 39 is non-rotatably supported upon:2a pro-

- peller shaft 92 the rear end of which is rotatably

received within the bearing 42 carried by -the
strut 40 and forming an outboard bearing for the
propeller 30. ‘Means such as the grease cup 54
may be provided for Tubricating the bearing 42

water will actually be in ex-

_pass through the recess

_eliminated where a surface

2,162,058

and if desired a suitable packing 56 and coopera-
ting packing nut 98 may be provided in conjune-
tion therewith for preventing entrance of water
to the interior of the bearing 42 and for pre-
venting the ready escape of lubricant therefrom.

The forward end of the propeller shaft 52 is
shown as being rotatably supported in a bearing
pracket indicated generally at 60 fixed to the
transom 28 of the hull 20 by means of bolts 62
passing through & flange ©4 preferably formed
integrally with the bearing bracket §0. The for-

n

‘ward end of the bearing bracket 88 Is preferably

outwardly flanged as ab 86 and provided with a
hollow cap 68 secured thereto by means of screws
such as 76. The shaft 52 is shouldered as at 12
within the hollow cap 68 and received thereon
within the hollow cap 68 and against the shoulder
12 is one race T4 of a thrust bearing including a
second race 16 seated against the forward end
of the cap 68, and ball bearings 18. It will be
appreciated that this structure serves to transmit
the driving thrust of the propeller 30 to the
transom 28. Means such as the grease cup. 80
may be provided for lubricating the shaft 52
within the bearing pracket 60 and packing 82 and
packing nut 84 may be provided at the rear end
of the bhearing bracket 68 for preventing the
escape of lubricant therefrom as well as prevent-
ing the entrance of water thereto.

The boat 20 is, of course, provided with a suit-
able power plant iridicated generally at 88 for
driving the propeller 30 and although any suit-
able means may be provided for interconnecting
the power plant 88 with -the propeller shaft 52,
as a matter of illustration in Figs. 1°to 6, inclu~
sive, the power plant 88 is shown with'its axis
aligned with the axis of the boat 20 in plan view
and as being drivingly: connected with the pro-
peller shaft 52 by means of a shaft-section 90 and
& pair of universal joints 82. = o ’

As previously referred to, it will
that where a submerged type of screw
is employed with &
trated and the propeller is positioned centrally .of
the hull, the propeller’ shaft extending. between
the engine and the propeller must necessarily
22 "and consequently

be understood
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propeller
boat hull of the type illus- -

4D

when the boat is at speed the portion of the - -

propeller shaft between the bottom of the boat
within the recess 22 and the surface of the water

50

therebelow must necessarily be exposed to the

air. It will be appreciated that because the pro-
peller shaft in such case will be exposed-to the
air, when the boat is travelling at an appreciable
speed the water will tend to cavitate along the
rear upper surface of the propellér shaft and un-
less the propeller is submerged to an unusual ex-
tent will actually he carried-down to the propeller
and cause -cavitation of water at the propeller

with consequent loss of ‘thrust of the propeller ==

upon. the water. Experiments have shown that
such cavitations may cccur to- such an -extent as
to positively prevent the boat from maintaining
its top speed for 1ore then a moment.. It will alse
be appreciated that this phenomenon is effectively

employed with the type of boat shown and al-
though cavitation of the water with respect to
the forward face of the blades of a surface pro-
peller occurs, this is s natural result of using the

58

i

type of propeller is

surface type of propeller and not only is expected -

and considered as a factor in the. designing of
the propeller but is actually an advantage in sur-
face types of propellers because i:tj;vreducesfthe
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ared of wetted surface contact between the pro-
peller and the water.,

However, where a surface type of bropeller is
employed with a boat hull of the type shown and
described, it will be apparent that when the boat
is at rest it winl ordinarily. have an unusually
large amount of draft at the stern and this large
amount of draft will continue to a greater or
lesser extent until the boat reaches a speed at
which a material planing effect between it and
the water occurs with resulting raise of the
stern of the boat with respect to the water. In
those cases where the bower of the engine em-
ployed for driving such a boat is not greatly in
excess of that required to maintain the boat ai
a suitable planing condition, however, it may
oceur that the depth of the immersion of the
surface propeller in the water before the boat
attains a speed sufficient to materially raise the
stern portion thereof with respect to the surface
of the water is so great that it prevents the en-
gine from rotating at a sufficient speed to exert
the required amount of power to place the boat
in a planing condition. In accordance with g
Turther phase of the present invention in order
to permit a surface propeller to be employed in
this type of boat without requiring a power plant
of a size not greatly in excess of that required to
maintain the boat in planing relation with re-
spect to the water cnce such planing relation
has been established, I provide means for mask-
ing off a material portion of the propeller 39
{rom contact with the watber as soon as the boat
g&ins material headway with respect to the water.
In the case shown this masking means comprises
a protuberance indicated gencrally at {00 on the
bottom of the hull 2§ within the recess 22. This
protuberance 169 is preferably elongated in the
direction of length of the boat and is preferably
of wedge-like formation in side elevation as illus-
trated in Fig, 2, its thickness being a minimum
at its forward end and increasing gradually to or
adjacent the transom 28 Where it is preferably
of a depth equivalent to the depth of the recess
22 at that point. Ag illustrated in Fig. 1 the pro-
tuberance 100 may be of minimum width at the
forward end thereof and gradually increase in
width to its rear end, the width preferably being
such, as illustrated in Fig. 3, that its rear end
elevation will lie in substantial parallelism with
the path of movement of the periphery of the
blades of the propeller 35 as illustrated by the
dotted line 32, thus exposing a material hut
limited amount of ares of the blades of the pro-
peller 38 outwardly therefrom as viewed in Fig, 3.
With this construction it will be appreciated that
as soon as the boat gains material headway in
starting up, the protuberance (080 will create a
trough in the water rearwardly therefrom, the
axis of the propeller lying centrally of such
trough and the central portion of the propeller
thus being free of contact with the water. This
permits the area of contact of the propeller with
the water under starting conditions to be reduced
to such extent as to permit the power plant 88
to deliver sufficient power to quickly bring the
boat up to its proper planing speed at which the
effects of the mask (09 being unnecessary, such
effects disappearing entirely.

In Pig. 8 a modification of the construction
llustrated in the brevious views is shown. In
this case instead of using g single bropeller and
a single power plant, dual propellers are employed
each of which is driven by an independent power
plant. In this figure the bropellers are illustrated

5
at 30a and 30b respectively, and the power plant
for the propeller 30a is illustrated at 88¢ and
that for the propeller 30p at 88b. The hull 20a
is shown as of substantially the identical con-~
struction as the hull 28 and as being
with a recess 22a corresponding to the recess
22 previously described. It will be noted that
the propeliers 30a and 38b are positioned equi-
distant on each side of the longitudinal center
line of the hull 26a and are skewed in opposite
directions and such that the forward end of the
propeller shafts 52a and 520 extend toward the
corresponding side of the hull 28a. Because of
this arrangement it is Dossible to position the
bower plani 85a and 88b closely adjacent their
corresponding sides of the hull
angle with respect to the longitudinal axis of the
hull so that it is oniy necessary to employ one
universal joint 92q or 93b as the case may be in
the connection between the forward end of the
corresponding propeller shafts .52q or 52b and
the driving shaft 11§ for the corresponding power
plant 88a or 88b. 'The shafts 11§ in this case are
located in axial alignment with the crank shaft
of the corresponding power plant. This arrange-
ment not only reduces the angularity of the driy-
ing connection between the Jbropeller shafts and
the corresponding engine driven shaft {8 as
compared to the previously described construc-
tions, but it eliminates the necessity of an addi-
tional universal Jjoint in each driving connection
and makes the central portion of the boat more
readily available for bassenger carrying or other
uses. It will be understood, of course, that where
this modification of the present invention is ap-
blied to a boat hull of the type shown it ig pref-
erable in accordance with one phase of the pres-
ent invention as previously described, to provide
& mask 08¢, similar to the mask {80 previously
described, for each of the propellers 30a and 30b.

In Fig. 9 g construction is shown in which g
single engine #29 is employed to drive two pro-
pellers 122 each constructed and arranged in ac-
cordance with the pbresent inveation. In this
case each of the propellers {22 is of such length
as to act upon the water over substantially half
the width of the hull %3¢ and as a result of the
extended length of the bropellers 122 in this case
each blade of the propeller extends for more than
360° of the circumference thereof so that con-
tinuous contact of each blade of each propeller
is assured at all times. With this construction it
will be apparent that the two propellers 122 com-
bined to operate upon g length of water, meas~
ured in the direction of the width of the hull 20c,
Substantial-]y équal to the width of the hull, and
because of their skewed relation with respect to
the longitudinal axis of the hull their combined
actual length of water contact is in excess of the
width of the hull, Due to this arrangement the
propellers {22 are capable of obtaining the same
width of thrust upon the water as a paddle wheel
extending the full widih of the boat and are capa-

‘ble of engaging the same depth of water boundary

surface, but unlike g baddle wheel the blades of
the propellers 122 will be immersed at a constant
depth throughout their length from the time they
enter the water until the time they leave it and
thus are able to exert a greater thrust upon the
water than a paddle wheel for the same max-
imum depth of immersion, Furthermore, because
the propellers 122 are relatively small in diam-
eter as compared to conventional paddle wheel
structures and are of g considerably more sturdy
construction they are considerably more eco-
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nected by a line of shaftings

nomical to manufacture, may be turned at rela-
tively greater rotational speeds, and occupy a
considerably smaller amount of space than con-
ventional paddie wheel structures.

It may be noted at this point that a propeller
arrangement constructed in accordance with the
present invention has the same advantage as

paddle wheel structures when applied to towing

or freight carrying vessels in that when Joaded
5 greater thrustis obtained upon the water, when
such thrust is desirable, than when empty when

the lighter load requires less thrust and permits

greater rotational speeds of the engine in order

{0 obtain greater speeds of the hoat over the

water. -

Although any suitable means magy be employed
for driving the propellers 122 in Fig. 9 from the
engine 120, one more Or less diagrammatic show-
ing of a suitable means ig illustrated. This com-
prises a pair of bevelled gears 124 one mounted
upon the rear end of each of the propellers 122
and lying in meshing relationship with respect to
each other.. One of the propellers 122 is provided
with an additional bevel gear 126 which lies in
mesh with another bevel gear 128 suitably sup-
ported in the stern of the boat hull 20c and con-
130 with the engine
120 for receiving driving movement therefrom.
It will be understood, of course, that in actual
practice the gears 124, 126 and 128 will be suit-

ably housed in a water tight and grease tight

housing. - Although any suitable means may be
provided for mounting the propellers 122 upon the
nhuli 26¢ that shown by way of illustration com-
prises bracket members 32 secured to the stern
of the boat adjacent the outer edges thereof and
rotatably supporting .the outer forward ends of
the propellers 122, Bearing brackets 134 are

provided for the inner rearward ends of each of

the propeilers 122 and these may be supported
from the deck extension 26b and in a manner
similar to that illustrated in connection with
Figs. 1 to 6, inclusive.

In Fig. 9 the pitch of the propellers 122 is
shown such that the axes of the propellers 122
must be disposed at an angle of substantially 45°
with respect to the longitudinal axis of the hull
26¢c in order that the submergible portions.of the
blades of the propellers will lie in a vertical plane
substantially perpendicular to the longitudinal
axis of the boat in accordance with this feature
of the present invention heretofore more fully
described.” Where the propellers are arranged as
illustrated in Fig. 9 it may be desirable in some
cases ab least to arrange the transom 28¢ of the
boat hull 28¢ in a V-like formation parallel with
the axes of the propellers as shown, thereby fa-
cilitating the mounting and driving of the pro-
pellers.

In Fig. 10, an arrangement of the propellers
similar to that shown in Fig. 9 ig illustrated. In
other words two propellers 122d are arranged in
inwardly and rearwardly converging relation with

~ respect to each other on opposite sides of the hull
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90d. In this case, however, instead of employing
a single engine for both propellers 122d, one en-
gine 1204 is provided for each propeller, the en-
gines preferably rotating in opposite directions,
and the propellers are mounted for independent
rotation by means of a common bracket 140 at
their rearward inner ends and which brackets
may be supported by the deck extensions 26d
in a manner similar to that illustrated in Fig.
9. Tt will be noted that it is not essential that
the propellers rotate in opposite directions and

" is provided with a bevelied gear

2,162,058

this for the reason that the thrust of both pro-
pellers is always parallel to the longitudinal axis
of the boat regardless of direction of rotation.
The outer ends of each of the propellers {22 may
e suitably supported in bearing brackets 142 suit-
gbly secured to the transom 28d at the corre-
sponding sides of the hull. “In this case the for-
ward outer ends of each of the propellers 122d
i44 which lies
in mesh with a suitable bevelled gear {46 in turn
directly driven from the corresponding engine
1204 by means oi a jine of drive shafting 148.
This construction embodies all of the advantages
of the construction shown in Fig. 9 as far as re-
action between the propellers and .the water is
concerned but leaves the central portion of the
boat more available for passenger or cargo carry-
ing purposes than the construction shown. in Figl
9 and, additionally, by suitable control of the
speed of rotation-of the respective power plants
1204 may be of aid in the process of steering the
boat.

It will be understood from the above that the
design of a propeller constructed and arranged in
accordance with the present invention, in the
broader aspects of the invention, leaves a rela-
tively wide discretion in the designer as to the
particular relationship desired in any particular
case. It will also be recognized that the use of
the present invention provides a propelling means
for boats: embodying the advantages that both
submerged and surface types of screw propellers
and of so-called paddie wheel constructions with-
out the corresponding disadvantages of any of
them and at the same time provides additional
advantages not possible in any of them.

Tt will also be appreciated that the various
modifications of the present. invention herein
shown and described are but illustrative of a great
many different modifications to which the pres-
ent inventicn is subject and, accordingly, it will
be understood that formal changes may be made
in the specific embodiments of the invention de-
scribed without departing from the spirit or
substance of the broad inventiom, the Scope of
which is commensurate with the appended claiims.

What I claim is: :

1. In combination with a boat huil of the plan-
ing type having a v-shaped recess in the bottom
surface thereof opening on to the transom there-
of and with the point of the V disposed toward
the bow of the hull, the bottom of said hull over
the area of said recess being generally spaced with
respect to the surface of the water when said huli
is at speed, a surface type of serew propelier sup-
ported adjacent the transom of said hull to en-
gage the surface of said water between the lateral
limits of said recess at said transom, blades on
said propeller each circumferentially overlapping
its neighbor when viewed axially of said propel-
ler to provide continuous water contact, and
means for rotating said propeller.

2. In combination, a boat hull of the planing
type having a pair of planing surfaces diverging
from each other toward the stern of the hull and
said hull being upwardly relieved between said
planing surfaces, & surface type of screw propel-
ler mounted on said hull at the stern thereof for
driving said hull and being arranged in closely
adjacent relationship to said stern whereby said
planing surfaces predetermine the depth. of im-
mersion of said propeller in the water when said
hull is at speed regardless of load, the axis of said
propeller being skewed with respect to the longi-
tudinal centerline of said hull, and the angle of
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said skew being such in relation to the pitch of
said propeller that the immersed portions of said
bropeller when said hull is at speed lie approxi~
mately in a vertical plane lying berpendicular to
the longitudinal axis of said hull,

3. In combination, a boat hull of the planing
type having a pair of planing surfaces diverging
from each other toward the stern of the hull and
said hull being upwardly relieved between said
planing surfaces, a surface type of screw propel-
ler mounted on said hull at the stern thereof for
driving said hull and being arranged in closely
adjacent relationship to said stern whereby said
planing surfaces predetermine the depth of im-
mersion of said propeller in the water when said
hull is at speed regardless of load, the axis of said
propeller being skewed with, respect to the longi-
tudinal centerline of said hull, the angle of said
skew being such in relation to the pitch of said
propeller that the immersed bortions of said pro-
peller when said hull is at speed lie approximately
in a vertical plane lying perpendicular to the lon-
gitudinal axis of said hull, and the length of said
propeller being such in relation to the angle of
said skew that the length of water contact of said
bropeller ‘when viewed axially of said hull is
length of water contact of said
propeller when viewed axially of said propeller.

4, In combination, a boat hull of the planing
type having a pair of planing surfaces diverging
from each other toward the stern of the hull and
said hull being upwardly relieved between said
planing surfaces, a surface type of screw propeller
mounted on said hull at the stern thereof for
driving said hull and being arranged in closely
adjacent relationship to said stern whereby said
Pblaning surfaces predetermine the depth of im-
mersion of said propeller in the water when said
hull is at speed regardiess of load, the axis of said
bropeller being skewed with respect to the longi-
tudinal centerline of said hull, the angle of said
skew being such in relation to the pitch of said
bropeller that the immersed portions of said pro-
peller when said hull is at, speed lie approximately
in a vertical plane lying perpendicular to the
longitudinal axis of said hull, and means secured
to said hull within said recess cooperating with
said propeller to bredetermine the amount of im-
mersion of said hull when said hull is moving at
an appreciable speed less than normal running
speed.

5. In combination, a boat hull of the planing
type having a pair of DPlaning surfaces diverging
from each other toward the stern of the hul and
said hull being upwardly relieved between said
planing surfaces, a surface type of screw propel-
ler mounted on said hull at the stern thereof for
driving said hull and being arranged in closely
adjacent relationship to said stern whereby said
planing surfaces bredetermine the depth of im-
mersion of said propeller in the water when said
hull is at speed regardless of load, and means se-
cured to said hull within said Tecess cooperating

7

with said propeller tg bredetermine the amount
of immersion of said hull when said hull is movy-
ing at an appreciable speed less than normal run-
ning speed.

6. For use with 3 boat hull adapted to be pro-
pelled by a surface type of propelling element and
having a bottom surface adapted to predetermine
the depth of immersion of the blades of such ele-
ment; a propelling element carried by said hull in
back of said surface with its axis of rotation
skewed with respect to the longitudinal center
line of the hull, the running depth of immersion
of said element being substantially less than one-
half its diameter, a, plurality of blades on said ele~
ment so constructed and arranged that the im-
mersed portions thereof are arranged approxi-
mately in a plane berpendicular to the line of
travel of the hull, and the length of said element
being such in relation to the angle of said skew
that the length of contact of said blades with the
water when the hull is at speed, measured in a
direction perpendicular to the line of travel of
the hull, is greater than the diameter of the pro-
pelling element.

7. For use with a boat hull adapted to be pro-
pelled by a surface type of propelling element and
having a bottom surface adapted to predetermine
the depth of immersion of the blades of such ele-
ment; a propelling element carried by said hull
in back of said surface with its axis of rotation
skewed with respect to the longitudinal center
line of the hull, and substantially parallel to g
corresponding trailing edge portion of said bot-
tom surface, the running depth of immersion of
said element being substantially less than one-
half its diameter, plurality of blades on said
element so constructed and arranged that the im-
mersed portions thereof are arranged approxi-
mately in a plane berpendicular to the line of
travel of the hull, and the length of said element
bein such in relation to the angle of said skew that
the length of contact of said blades with the water
when the hull is at speed, measured in a direction
perpendicular to the line of travel of the hull, is
greater than the diameter of the propelling ele-
ment.

8. The combination of g boat hull, a helical
bladed surface type bropelling rotor located st
the stern of said hull, a bottom surface of said
hull determining the operating immersion of said
rotor blades, the axis of said rotor positioned at
an angle to the direction of travel of said hull,
said angle being such that the immersed portions
of said helical blades extend in a direction sub-
stantially at right angle to the direction of travel
of said hull, the axial length of said propelling
rotor being greater than its diameter, whereby,
continuous and substantially uniform propelling
reaction between the water and said helical rotor
blades is secured throughout a reactance span
longer than the diameter of said rotor.

ALANSON P. BRUSH.
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