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To all whom. it may concern:

Be it known that [, Stoney A. RErvE, a
citizen of the United States; residing at
Brooklyn, in the county of Kings and State
of New York, have invented o new and use-
ful Method of and Apparatus for Fucilitat-
ing the Propulsion and Nuavigation of Marine
Vessels, of which the following is a specifica-
tion. .

My invention relates to that class of ves-
sels—such as steam-yachts, torpedo-hoats,
mail-steamers, &e.—which to-day constitute
the speediest class of means for travel by wa-
ter and which are built with a Yiew chiefly to
speed, other considerations heing held of sec-
ondary importance, also to those vessels pro-
pelled by mechanical power. 1 do not con-
fine my 1nvention, however, to vessels of any
Earticular size or for any particular purpose,

L. hold that it applies to any vessel to which
it may prove to he adapted or adaptable.

It is well known that the limits in speed to
which vessels are confined are due to the re-
sistance to rapid movement of the water dis-
placed by the hull and to its friction on the
surface of that hull when moved througlh the
water, which is commonly called “skin {rie-
tion.”” Ttis also well known that the water
thus displaced must equal in weight that of
the vessel and its contents.  All attenpts at
the ‘tainment of higher speeds, therefore,
have hitherto consisted, asi(le from improve-
ment in the means of propulsion and in the
form of the hull, in attempts to lighten, in
proportion to its size and power, the vessel
and its contents, it being always helievid
that the amount of water which musi be

assed from in front of to behind the vessel
m each period of time in which the Litter
travels a distance equal to its own length
must be exactly equal in weight to the vessel
and its contents.

My method may be practiced by means of |

a plate or a set of plates, planc or curved,

ter in such a position that the general direc-
tion of their surfnces is somewhat, upwurdly

inclined to the line of the vessel’s motion a1 |

such an angle that the water coming in con-
tact with these plates, by reason of the ad-
vance through the water of the vessel and the
plates and the water adjucent thereto, i«
projected approximately vervically down-

ward and lelt with a certam veloeity in that
direction.

My invention therefore relates to the in-
crease or factlitation of high speed in naviga-
tion, not by attempting to lighten a given
hull or its contents or by any attempt at re-
ducing the resistance of displucement of the
weight of water equal to t{mt of the given
Lull, but by lessening the amount of water
su displaced with regard to a certain weight
of hull by substituting in whole or part for
the flotative foree of displaced water {(which
foree is independent of motion) the reaction-
ary force due to an alteration in velocity or
direction of the motion of the water moving
past the vessel.

In order to better illustrate the device de-
seribed, 1 append drawingg, in which—-

Figure 11s & plan view; Fig. 2, a side elova-
tion.  Fig. 3 is a midship cross-section look-
ing toward the right from line 1111 of Fig. 1.
Fig. 4 is a detail view of a modification liere-
inafter destribed.  Fig. 5illustrates in edge
views different shapes of plates. Fig. 6 is n
detail side elevation of the hydraulic eylinder
and connections for operating the shafts car-
rying the plates, the connections for operat-
ing the valve of the cylinder being indicated
diagrammatically. .

A is the hull, propelled by the twin serews
D. D, which are driven by the engines € (.
To the hull A are fastened the plates B B/ B/
by aneans of the swinging arms or links 1 Z.
The useof such arms or means of attaclhment
is only a preferred method of attachment
which miay he replaced by another.  The
swinging arms or links are aetuated to raise
ar fower the plates into or out of the water or
1o vary their angular position by a eonnec-
tione with the hydraulic eylinders [, which are
aperted or locked under accumulated hy-
dranlic pressure by a valve-motion under con-
irol of the vessels pilot. The valve-motion-

1 - -

) ; . whereby the pistons of these eylinders, and
which are pivotally fastened to the vessel’s |
hull and are immersed in the surrounding wa-

therefore the arms and plates also, are made
to follow the motion of wiid retain the posi-
tion of the pilot’s hand-lever may be such as
are ordinarily used in connection with hy-
draalic operating and logking eylinders. A
preferable way of arranging these connee-
tions s shown in Fig. 6, which iHustrates an
ardinary hydraulie operating and locking
mechanism and in which s the hydraulic
eylinder, 7 the swinging link controfling the
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plate, and d a crank driving the shaft on
which Tink 4 is fastened. The cylinder 1 is
connected with & water-supply under pres-
sure, which enters as indicated and leaves
through a usual exhaust-port.  The control-
ling-valve is a four-way cock controlled by
the link b, which has no fixed fulerum. An
ear 1, rising from the crank 4, has a link con-
nection 2 with the lower end 3 of the link b,
the upper end of which has a link connection
6 Wit]ll the lever ¢, and the interniediate por-
tion of said link b having a link connection 4
with the armn 5 of the valve. Therefore the
fulerum 3 of the link 6 is & movable one con-
trolled by the position of the crank d.

@ is the pilot’s hand-lever, which may ob-
viously be situated anywhere on the’ vessel
and control any number of cylinders. As
long as the four-way cock is in the position
shown in Fig. 6 the piston of the cylinder  is
evidently locked against any motion. Upon
the movement of lever @, however, to any po-
sition, such as that indicated by the dotted
line, the link & oscillates on fulerum 3, its
lower end being temporarily held, and owing
to its connection with the valve the latter
will be opened and the piston of eylinder ?

" will move to the right until its motion brings
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the center of the link b to its original position,
thus closing the valve by means of the con-
nection 4, when the motion of the piston is
arrested and locked once more. It is obvious

that for each position of lever a there will be -

& corresponding position of link 2, to which it
must move and where it must remain until ¢
be again disturbed. .

I do not confine myself to the position and
arrangement of cylinders as shown in the
drawings. The cylinders may preferably be
situatcﬁ outside of the hull and directly con-
nected with the arms or plates or in any
other way.  Nor do I confine myself to the
use of hydraulic eylinders at all.” The arms

may be actuated by any.other form of me-.

chanical power or by hand-power through
screws, racks, &e. ‘

The links 2 and & are so arranged as to po-
sition of centers, length, &¢., that the plate
upon being immersed thereby first passes al-
most vertically downward without great an-
gular variation from the horizontal and then
as the links approach a vertical position
moves more nearly horizontally without
great variation in depth below the hull, but
with more inarked change in angular position
in relation to the longitudinal axis of the hull.
This motion is shown in Fig. 2 by the dotted
Jines I, I, III, 1V, and VI, representing suc-
cessive positions of the plate in its movement
by the links 2 und k. In this way during the
enrlier positions when any vertical force act-
ing on the plate would have a great mechan-
ical advantage over the motive cylinder |/
such vertieal forces are reduced to a mini-
mw. To the middle positions, as IIT and

811,743

IV, the usual positions of normal operation,
when the vertical forces acting on the plate
would be very great, the motive cylinder {
possesses great mechanical advantage over
such forces, and, further, by & movement of
the whole system the angular adjustment of
the plate may be varied considerably with-
out any great variation in such mechanical
advantage or relation or in the depth of the
E‘late’s epression below the vessel’s hull.

his action is illustrated in Fig. 2, where the
reaction of the water upon the plates B’ B is
represented by arrows showing the direction
and comparative magnitude of the reaction-
ary forces. In position I the force is barely
perceptible; but its moment about the center
of which swings the link 1 is very great, while
the angularity of the crank d, Fig. 6, further
serves to multiply its effect upon the piston
of I In position IT the forceis much greater,
but its moment about the center of % is less
and d is in better position, so that the cylin-
der which was large enough to start the plate
from position I would be large enough tolilan—
dle it in position II. Position III shows the
increase of the force and the decrease ar its
moment carried still farther. By the time po-
sition IV is reached the moment of the force
has become negative, and it is evident that
between III and IV are a number of posi-
tions, each giving B’ a different angle with
the horizon, through which the plate could
be adjusted with very little effort on the part
of the cylinder  or other controlling mecllx)an—
ism and with very little variation in the
depth of depression below the hull. The ex-
treme position of the plate and the force act-
ing to check the vessel’s motion are shown at
position VI. The further value of such an
arrangement is shown in the extreme posi-
tion-of the plate at VI.  As the speed of navi-
ationincreases the danger of accident, chiefly
rom collision, becomes greater, and some
means of checking a vessel’s motion becomes
more important. In the case of a vessel
equipped with my invention should impend-
ence of collision or similar danger be ob-
served the vessel’s headway may be quickly
checked by the complete release of the links
t and k from all restraint in their circular mo-
tion, when the external forces will immedi-
ately carry the plate to position VI, where its
lifting power will be nearly gone, its immer-
sion become maximum by reason of the con-
sequent settling of the vessel in the water,
and its resistance to forward motion very
great. It will be seen that a further advan-

tage lies in the fact that any accident to the -

constraining mechanism of the links 1 &
would similarly result in prompt stoppage of
the vessel's headway, when the break could
be attended -to. Figs. 1 and 2 also show a
vertical fin ¢ attached to a forward plate or
to each of the plates, which will coéperate
with the rudder & to render the vessel able to
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‘1[ rest nm] sup;smtmis-m Ay 3;‘; the
tation ni the water displaced by the
showir af B E. The position which the hull
will tend 1o assume under the lifting power of
the p,;mm i# shown by the wq aterdine F P 1t
is to he understood th at the Hies E and Fre-
fmr(‘d to are not intended to indieate the s
wil extremes of the water-line, but enly
th{;w points toward which there is a tendency
of the hull to move, nceording to the use o
nom-use of the plates.
1 may incrense the reactionary forces by
the attachment of two or more idts to the
samme pair of suppnrnnmhnk\

hufl iz |

i the mrt h.

Fig. 4 shows |

the way I may reinforce a plate by the super- |
position of one or more see nmbn‘x plates von- .

nected with it by piveted links, z being the
main supporting-plate, and y z the svvnndarv
plates. The connecting-links are attached
sufficiently out of pdrallvi, according to the
form of the plate, to render the equxhiumm
of the secondary plates stable, so that they
shall need no constraining mechanisim, but
may find and retain their own natural posi-
tion. Thus any displacement of the phtf*
from its normal position (as, :.zw to the loft
to the prm 1 7e wesented hy i dotted lin 3
would displace the reactionary force, as rep-
resented by t}n, arrows, in such a way as to
force the plate back agam toward its original
pd‘sItIUli. A good conception of this action

is gained by turning iae drawing upmdf
down and imagining the plates controlled by
gravity alone.

Fig. 5 shows
shown in vertical longitudinal seetion m the
line of the vessel’s motion which 1 may uti
ize. orepresentsa plane flat plate s
thickness, but as in all cases with
suitably sharpened for entrance into s

arture from the water. ¢ represents a -
ly plate eylindrically curvee{ or bent either
to a cirele or a parabola or a conchoid. p, 1,
and 8 represent plates of varying thickness
formed by the combination of m;it-{)ns of
those curves with cach other orwith astraight
line. ‘

Fig. 3 also shows by the dotted lines
m % the position in which my plates may be
fixed as to transverse Df)~1t1011 to promote
stubility or lifting power, or both, In this
aspect the contours of the plates are noé nee-
arily straight lines, as drawn, butinny be
cither of the curves *nentmned in the prm ed-
ing paragraph.

Tt will be observed that T so loc
plates that each one passes over wate
previously traversed by any other plate.

i

L

‘different forms of plates

17 7o

!

The action of the arrangeinent shown, ai-

though I niy substitute some or any othe
would be such that the how-plate T
set up in the water beneath the vessel's huli «

TOTHI

¢ vertical downward

8

surrent which would In
wn induce surface currents Howing in trfns-
versely to the vessel's Im-tmn trum Both sides
toward the keei-line. This primary vertical
current is represeuted h\ arrows in Flg, 2,
Fwhoere G represents the variation in the =ar-
faece of the water due to the action of the
; plate Binits position IV, The arrows repre-
sent direction of motion in relation to the
vessel, not to the surronnding still water or to
] 3, G also represents this
depressio face, dlt}muwh it occurs at a
point farther forward along the vessel’s keel
than the line H H. The sec uﬂ(i.l“’ horizontal
transverse eurrents set up in the off :nt tes fiid
this void are also shown {)v arrows in Fig. 3;
but in this ease the arrows represent motion
in relation to the earth. It is to take ad-
vaniuge of these transverse currents; or at
st to nuilify their nthf'rwml depressing ef-
fect npon the plates that [ may so con-
tes ‘mci their connections
that the front edees of said plates when in
their fowest po‘,mun is <hown by the dot-
%L-i fistes e 2 e rather than the horizon-
tal full hnes. I general, T am aware that
such plates or similar ones have heen at-
tached to ves before now, but only for f}w
£ maintaining the “trim
vary its velative ¢ depthin tl

1‘_

ter as to i}sm and stern or port and starboard
sides, 1 as in United States Patent Nos,
4@@;59’3 and 471,212, [t is also recognized
tha neh plate nsed, Tor instan :‘st the
st trim the vossel, whi SR nﬂ' IR
i anecus depression of the bow, might

;paise ! 48 8 ‘v'hf)l{‘ vet

Hates have heretofore always been used
e declured purpose of deereasing the
i w;th w hich the vessel micht displace
iy rolime or to raise the
peller, both of which pur-

i purpose of my in-
ws lated above. In all previcus
tions of mch plat

the lifting power
= uly \“E.lil frac twh of

3

f

i uru‘m mui thlfxl( tent to

LIt s the purpose sf
» other hand, fo elevate
thc \um'l bhaodily, and thus tatecdis
s ddiaplacenment resisband i
th{'rai"}z thc skin friction of

|'§iliilla]i \\'f I i im'rimHit‘u;f‘\_*-
| of plates located on eacl side
atud having their front aod rear rdges
:‘l(nut'hii} H}lmuh'd tor the y('%%*; hV
tinks, and means for <wi 1;: the
their upper pivots s i
fiatenld position

anbiation with ¢ joechan
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propelled vessel of plutes loented on eneh side !
thereol, sod bavine thete front and rear oy
. ™ 1 \‘
mdependently connected 1 the vessel by

swinging Hnks, o plale extending weross and
inder the bow wnd having sinilar swinging
ks conneeted therewith, und means Tor
swinging the links on their npper pivots and
holdimg then in adjusted position,

4 The combination with s mechanically-
propelled vessel, of Lhe plate Bat the bowand
vl plates B each side of the hull, cach of
s phates baving their front and rear edges
connected to the vessel by the independent
swinging finks 7 A aod mieans for swingiog
the Links on their upper pivots and holding.
them in adjusted position,

4. In a water-convevance, the combinn-
ton with a body or vessel for receiving the
passengers ot load, of inclined supporting-
plutes connected thereto and moving edge-
wise through the water at an inclination to
the longitudinal horizontal line to give sup- |
port to the Lody or vessel, said inelined sup-
porting-plates extending below the hotton: of
Hhe body of the vessel, so that when the con-
veyanee I in mation the body of the vessel
may be supported entirely shove the surface
of the water, substantially as specified.

S0 a water-conveyancee, the combing-
tion with a hody or vessel for receiving the
passengers or load, of inelined supporting-
plates conneeted thereto and moving edre-
wise through the water ot an inelination to
the longitudinal horizontel line to give sup-
porh to the body or vessel, and a propeller for
1w parting forward motion to the conveyanee,
suichinelined supporting-plates extending be- |
fow thes hottom of the hody of the vessel, s
that when the convevancee is in motion the
Body of the vessel may be supported entirely
abrove the surface of the water, sthstantindly |
fs apegified, |

6. A self-propelled vessel having o Hoba-

)

811,748

tive bodyv or holl, and a reaciionary surface
extended below the molded surface of wid
Butland of less immersed ares thany the -
wersedarea of thehull, whereby said hullmay
be fifted ubove the surfuce of the water at
high speeds by reaction.

7. The combination with a self-propeiled
vessel of two or more supporting-plates ar-
ranged one above another und attached to
the vessel by means of movable standards

S In oo water-conveyance, the combina-
tion with a body or vessel, of & front inelined
supporting or carrying plate B, and rear in-
clined currving-plates I}i’ B, the Intler ur-
ranged one af each side of the conveyance,
and atb opposite angles to each other in re-
spoct Lo a transverse harizontal Hne,

8 In a water-conveyance, the combina-
tion with a body or vessel, of & front inclined
sipporting or carrying plate B, and Year in-
clined carrying-plates _[{3’ B, the latter ar-
ranged one at each side of the conveyance,
and at opposite angles to each other in re-
spect to a transverse horizontal line, and a
propeller.

10, The combination with a buat or vessel,

| of supporting-plates on opposite sides of the

vessel und wdapted to be extended helow the

'hitom of the same, movable supports for

said plotes and manually - regulated means
for sd justing said plates simultanecusly as to
their angle relative to the line of motion.

T The combination with a boat or vessel,
sf supporting-plates on opposite sides of the
vessel and adapted to be extended below the
bottom of the sume, movable supports for
seid plates, and maonuvally-regulated means
for adjusting said plates simultaneously as to
their depth of submergence,

SIDNEY A REEVE,

Witnesses:
W. W. Covreni,
Fravcis Brossowm.
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