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To all whom it may concern:

Be it known that.I, DANIEL W. LORD, re-
siding at Malden, in the county of Middlesex
and State of Massachusetts, have invented
certain new and useful Improvements in
Buoyant Propellers, of which the following
isa specification, reference being had therein
to the accompanying drawings.

This invention relates to buoyant propel-
lers. '

Figure 1 is a plan of a vessel, showing one
form of wheel or buoyant propeller, as here-
inafter described. Fig. 2 is a broken side
elevation of the propeller-wheel, Fig. 1. Figs.
3,4, and 5 are broken vertical sections of
modifications of the propeller-wheel. Fig. 6
isa diagram or partial plan of propeller-buck-
ets modified in construction, but involving
the same prineiple of operation; and Fig. 71is
a perspective of a wheel with such buckets.
Fig. 8 is a broken section of a wheel with
curved buckets.

The general principle of the construction
of my propeller-wheel is that it shall be
always buoyant. It has a number of open-
mouthed buckets, which buckets contain air.
The theory of operation of the propeller-wheel
is that it shall rest on the water with one or
more of the buckets at the bottom: of the
wheel, the open mouth of the bucket forming
temporary walls inclosing a certain body of
water with a considerable body of air im-
prisoned above the water. As the water en-
ters but a little way into the bucket, (being
excluded by theimprisoned air,) the water in
the bucket will be practically a stratum of
limited thickness acting as a base of more or
less solidity, on which the weight of the pro-
peller is supported for an instant. The rapid
advance of the buckets successively impris-
ons other bodies of water and air. The pro-
gression is on much the same principle as
1hat which enables the skater to pass rapidly
over thin ice or the runner to pass quickly
from block to block of ice which would be in-
sufficient to sustain the weight for a consid-
erable length of time. The wheel is suffi-

ciently buoyant to support itself even when
at rest. 'The same theory of operation is set
so out in my patent, No. 488,815, of October. 21,
1890. In the present invention I introduce a

somewhat different construction and mode of
operation.

In Fig. 1, A denotes the frame or guards of
the vessel or boat.

Bis a bow or front compartment at the
front of the wheel, which compartment pref-
erably is entirely above water and does not
extend down to the water-line.

C is the rear compartment or hull proper,
which trails slightly in the water at the stern,
but is mainly supported at its front by the
buoyant wheel W. The hull is steered by

any usual rudder.

The hull or frame may have side wings or
buoys D, which may be a little above water.
Should the boat tip or waves run high one or
both of these buoys D will rest on the water
and give stability. The form of the buoy
will be such as to give as little resistance as
may be to the progress of the boat. The
wheel W may have a shaft provided with
cranks E, said shaft having bearings in the
frame, or other connections may be made, so
that the buoyant wheel W will support the
boat, or at least the front part thereof, in-
stead of beingsupported by the frame or hull.
The wheel may be driven by power connected
to the shaft—say at cranks E—or in other
manner, as hereinafter stated. Such a craft
is designed especially to run for short dis-
tances at high speeds over the surface of the
water to carry light loads, as to carry a life-
line from shore to a wrecked vessel, or possi-
bly to carry a pilot. It may also beutilized to

"carry a torpedo, or for other purposes.

Themain feature of novelty of my propeller-
wheel lies in the means by which the wheel-
compartments arerelieved of water to prevent
dragging or lifting of the water by the wheel.
The wheel W is of light weight and has alarge
number of buckets with open mouths at its
periphery. As the wheel rotates, these buek-
ets are brought in rapid succession upon the
surface of the water, confining the air in the
buckets and largely excluding the water by
means of this body of confined air. As the

(which I call the “advanced side” of the
bucket) rises from the water the bucket opens
to the external air; but I provide an opening

to the air in advance of this, or atleastin ad-
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vance of the opening of any considerablearea
of the main bucket to the air, in any one of
several ways.

Referring to Figs. 1 and 2, it will be seen
that the cylindrical surface of the wheel is
divided into open-mouthed buckets in series,
12 3, &c., denoting the outer buckets and
a b ¢, &e., the central buckets, which buckets
are separated from each other by partitions
running in planes parallel to the shaft or axis,
and by the disks II H’ forming partitions par-
allel with the end walls I'T” of the wheel. - The
partitions M M between the buckets'1l 2 3 are
placed tangent to the hub O. Thus the buck-
ets 1 2, &e., are wedge-shaped, but do'not ex-
tend to the centerof the wheel. The buckets
o b careseparated by radial partitions @, arnd
these open-ended wedge-shaped buckets do
extend tothe center of the wheel, or nearlyso.
From-this arrangement,-asshown in Fig. 2, it
will-be seen that the bucket 3, for instance,
may have an opening through the partition
H into either one of the buckets a, b, orc of
the radial or middle series of buckets. (The

partition is shown broken,so that bucket 3

ecommunicates with buckets band ¢; but this:
is merely to illustrate. Openings may be’
madein the partitions, asatzoraa, aceording
to the connection desired.) Witha given area
‘ofthe bucket and velocity of wheel movement

-it is desirable to carry the opening a short dis-
‘tanee in the lead, while with otherproportions,
-a-greater lead :is desirable.

Therefore the:
bucket 3 in one'variety of wheels will have:

‘anopening near its narrow inner end:into the!

bucket b and all the other bucketsin series:

1 2.3,-&¢., with corresponding-openings. H

‘When the:wheel rotates on the water, the:
bucket b enters the water first and the water
enters its mouth for a little distance,.the air
being driven back into the bucket 3; but-as
thearea of bucketd is less than that of bucket
3 this movement of air-is relatively small.
As soonasthe mouth of thebucket 3 getsbelow
the -water-line both the buckets are-closed
‘by the water and the pressureof air in theup-

:perportion of the buckets is equalized and the:
‘airis‘somewhat compressed. The partitions

forming the buckets hold a stratum of -water
‘inclosed in the mouth-ef the buckets 3 and b.
As‘the ‘mouth of bucket b rises-above ‘the
water-line the-air in both buckets b-and 3 is

put-into communication with ‘the ounter air

through the mouth of bucket b. At thistime
both-buckets arerisingand usunally at aspeed
greater than. that-with which water which has
been depressed will rise to its normal level.
Counsequently there is a'‘tendency:to produce
a vacuum in the bucket 3; but as air is free
to enter this-bucket from the bucket b, which
communicates with ‘the outer air, this tend-
engy is-overcome and the water is prevented

‘from being lifted or dragged up at the réar

side of the wheel by suction.
‘The-relation of bucket 4 to-bucket c-is the
same as that just described of bucket 3 to
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bucket b, and it-must be borne in mind that
buckets 4 enter the water to sustain the wheel
by their buoyancy before buckets 3 and b be-
come non-buoyant, so that the wheel is not
permitted to sink into the water to any con-
siderable depth. - .

With the construction deseribed the two
cuter buckets 3 3 are connected in like man-
ner‘to the bucket, as b, of the central series,
8o that when all these buckets have their
mouths in the water the two buckets 3 3 act
as one bucket, and the series is made up of
the 'two buckets of the outer rows and the
one bucket of the inner row.

As has been- described, the proportions or
the speed may-be such that it is desirable to
have buckets 3 open into bucket a, buckets 4
into bucket b, and so on—that is, the large or
what.may be called “buoyant” buckets may
open into either the first or second small or
air-passage bucket in advance, but.the series
will be uniform by preference. .

Instead of having one series.of buckets ra-
dial and another tangential to the axlie, all
may be-tangential in opposite directions, or
some of the buckets may overlap others in
other ways. Preciselythesame result will be
effected byan arrangement of pipes.p ¢/, &e.,

which'lead from the buckets o’ 0* 0?, &e., to

the side of the bucket in advance, as shown
in ‘Fig. 8, the .pipes being open. throughout
their length—that is, pipe p,leading from the

‘interior of bucketo®to thefront part of bucket

o', is.an equivalent for-the bucket b, having
an air-passage leading from the buclket'3 and
opening in advance of said bucket.

In Fig. 4 the arrangement of buckets 1020,
&e., is shown, with pipes 17:2¢, &e., leading
to the-second bucket in front, the relation: of
the buckets and pipes being the same as the

:deseribed relation -of the . bucket 4 with the

bucket b,-Fig. 2. )

‘Fig. 5 shows an arrangement of pipes ab
bp, &c., with buckets 11 12, &c., having par-
titions tangent to.the hub instead of radial to
the hub. The operation will be apparent.
‘FThe-form of the outer ends of the pipes and

-the radial distance of the mouths 6f said pipes
‘from the center of the wheel may varyaccord-

ing to the cireumstances of the'case. If the
pipes are not carried out to the periphery of
the wheel, the air from said pipes will have
some effect on the air-pressure in theleading-
buckets, into which they open. Theintrusion
of water into the pipe.may beprevented by a
bend or eurve of the pipe near its outer end.

‘Figs.6 and 7 show the arrangement of buck-
ets'side by side in series, each bucket1® 2P,

-&¢., having a narrow leading-trough 1°¢ 2¢,

&c. Theleading-trough:has the same funec-

‘tion hereinbeforedescribed for the smalllead-

ing-buckets or:for the leading-tubes—that is,
the main bucket communicates with a 'smaller

ror-advance bucket:or passage which enters

and-leaves the water in advance of the main
bucket.
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Fig. 8 shows the principle applied to arched
or curved buckets. '

From the foregoing it will be understood
that numerous structures can be made on the
same general principle. No definite rule can
be laid down for construction which will ap-
ply under all circumstances.

The wheel may have a central chamber, in
which air or gases may be confined, or this
central chamber may contain the motor—such
asastorage-battery,a momentum or fly wheel,
a rocket composition, or other source of en-
ergy—or a coil of conducting-wire to propel
or steer the machine may be carried in the
wheel or on the hull and played out as the
boat progresses, as in some forms of torpedo-
boat.

The boat may be propelled by a screw at
the stern or by any other mechanism or mode
of propulsion, and the wheel, rolling over the
surface of the water, will tend to raise and
support the load. The buoyant wheel itself
when put in rapid rotation will act as a fly-

wheel and drive the boat until its momentum -

is exhausted.

The boat illustrated has only one wheel
shown; but of course any desirable arrange-
ment of wheels may be made to secure stabil—
ity. Boats with wheels arranged at the an-
gles of a triangle or a square are well known,
and I may arrange my wheels in some such
manner when des1rable

I do not herein claim the construction of
hull in connection with the wheel, the same
being held to be aseparate invention, There-

by reserve all rights which I may have as in-
ventor to said invention.

I claim—

1. The buoyant propeller having open-
mouthed buckets, substantially as described,
with air-passages from those buckets opening
a distance in advance of the main mouthsof
said buckets.

2. The buoyant propeller-wheel of gener-
ally-cylindrical form, having open-mouthed
buckets around its periphery, each bucket
having an air-duct opening in advance of the
main mouth.

3. Thebuoyant propeller-wheel having open-
mouthed buckets radial toitsshaft and other
buckets tangential to said shaft, the series of
buckets being side by side in the wheel and
overlapping and having openings connecting
certain of the buckets in series, substantially
as described.

4. The wheel having open-mouthed buckets
arranged side by side and air-passages lead-
ing from the inside of such buckets to points
in advanece of the leading edges of the buck-
ets proper, substantially as described.

5. The wheel having water-tight overlap-
ping buckets with their mouths outward and
having air-passages connecting certain of the
buckets in series, substantially as described.

In testimony whereof T affix my signaturein
presence of two witnesses.

DANIEL W. LORD.

‘Witnesses:

‘W. A. BARTLETT,
PHILIP F. LARNER.
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