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To all whom it may concern:

Be 1t known that [, Sibxey A. REEVE, a
citizen of the United States residing at
Brooklyn, in the county of Kings and State

ful Method of and Apparatus for Facilitat-
ing the Propulsion and Navigation of Marine
Vessels, of which the following is a specifica-
tion. |

My mvention relates to that eclass of ves-

sels—such as steam-yachts, torpedo-hoats,
mail-steamers, &c¢.—which to-day constitute
the speediest elass of means for travel by wa-
ter and which are huilt with a view chiefly to
speed, other considerations being held of sec-
ondary importance, also to those vessels pro-
pelled by mechanical power. 1 do not con-

fine my invention, however, to vessels of any |

E&rticular size or for any particular purpose,
L. hold that it applies to any vessel to which

1t may prove to be adapted or aduptable.
- Itis 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 throueh the
water, which is commonly called “skin fric-
tion.”” Itis also well known that the water
thus displaced must equal in weight that of
the vessel and its contents.  All atteipts at
the ‘“tainment of higher speeds, therefore,
have hitherto consisted, ﬂ,ﬁ:i{Ie from improve-
ment in the means of propulsion and in the
form of the hull, in attemipts to lighten, in

passed from in front of to behind the vessol
in each pertod of time in which the Lilter
travels a distance equal to its own leneth
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,
which are pivotally fastened to the vesse]’s
hull and are immersed in the surrounding wia-
ter in such a position that the general direc-
tion of their surfaces is somewhat upwardly
inclined to the line of the vessel’s motion ai
such an angle that the water COMING 1N ¢oh-
tact with these plates, by reason of the nd-
vance through the water of the vessel nnd the
plates and the water adjaeent thereto, i«

projected approximately vervieally down-
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ward and left with a certam velocity in that
direction, |
"My wvention therefore relates to the -

| | erease or factlitation of high speed in naviga-
of New York, have invented a new and use-

tion, nol by attempting to lichten a given
hull or 1ts contents or by any attempt at re-

| ducing the resistance of fliz-arlu{'mnmt} of the

weight of water equal to that of the given
:ally, but by lessening the amount of water
so chisplaced with regard to a certain weight
of hull by substituting in whole or part for
the flotative foree of displaced water (which
foree s iIndependent of motion) the reaction-
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ary force due to an alteration in velocity or

direction of the motion of the water moving
past the vessel. - |

In order to better tHlustrate the device de-
serihed, 1 append drawings, in which--

Frgure 1is a plan view; Fig. 2, a side eleva-
tion.  Fig. 3 1s a midship cross-section look-
e toward the right from line T of Fig. 1.
Fig, 4 15 a detail view of a modification here-
i 5 tllustrates in edge
views different shapes of plates. Fig. 6 is a
detail side elevation of the hydraulic eylinder
and connections for operating the shafts ear-
rying the plates, the connections for operat-
g the valve of the cylinder being indicated
diagrammatically. .
A 1s the hull, propelled by the twin serews
DD, which are driven by the engines ¢ C.
To the hull A are Tastened the plates B B B
by aneans of the swinging arms or links 1 k.

which may be replaced by another. The

1o vary their angular position by a connee-
fioneowith the hydrauhic eylinders £, which are
aperaled or locked under accumulated hy-
draulie pressure by a valve-motion under con-
Irol of the vessels pilot. The valve-motion
whereby the pistons of these eylinders, and
therefore the arms and plates also, are made
to follow the motion of and retain the posi-
Lion of the pilots hand-lever may be such as
are ordinarily used in connection with hy-
draulic operating and locking eylinders. A
prefernble way of arranging these connec-
fians s shown in Fiel 6, which iHustrates an
ordinary hydranlie operating and locking
mechanism and in which {13 the Hydraulic
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. i, 1 L The use of sueh arms or means of attachment
proportion to its size and power, the vessel s only preferred method of attachment

and its contents, it heing always believed |
that the amount of water which must he ! swinging arms or inks are actuated Lo raise

ar fower the plates into or out of the water or
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cyhinder, v the swinging link controlling the -
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plate, and d a crank driving the shaft on |
The c¢ylinder 1 is

which link @ 1s fastened.
connected with a water-supply under pres-
sure, whiely enters as indicated and leaves
through a usual exhaust-port.  The control-
hng-valve is a four-way cock controlled by
the link 4, which has no fixed fulerum. An
car 1, rising from the crank , has a link con-
nection 2 with the lower end 3 of the link b,
the upper end of which has a link connection
G Wit-‘l’t the lever ¢, and the interniediate por-
tion of said link b having a link connection 4
with the arm 5 of the valve. Therefore the
fulerum 3 of the link 4 is a movable one con-
trolled by the position of the crank d.

a 18 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 I 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 1ts connection with the —alve the latter
will be opened and the piston of cylinder !

- will move to the right until its motion brings
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the center of the link { 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 isobvious

that for each position of lever a there will be -

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

- I donot confine myself to the position and
arrangement of cylinders as shown in the
drawings. The cylinders may preferably be
.si'ttmtcﬁ 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
The arms

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

use of hydraulic cylinders at all.

chanteal power or by hand-power through
screws, racks, &c. . |
‘The hinks 2 and & are so arranged as to po-
sition of centers, length, &c¢., that the plate
upon being immersed thereby first passes al-
most vertieally downward without great an-

~ gular variation from the horizontal and then

as the links approach a vertical position

moves more nearly hornzopntally without

creat vartation in depth below the hull, but
with more marked change in angular position
in refation to the longitudinal axis of the hull.
‘This motion 1s shown in Fig. 2 by the dotted
Imes I, IL, 111, 1V, and VI, representing suc-

cessive positions of the plate in its movement

by the hinks 2 und k. In this way during the

~earlier_positions when any vertical force act-
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ing on the plate would have a great mechan-
ical advantage over the motive cylinder {
such vertiteal Torces are reduced to a mini-
o o the middle positions, as 1IT and

811,743

1V, 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 a 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

nlate’s

: epression below the vessel’s hull.
his action is illustrated in Fig. 2, where the
reaction ol the water upon the plates B’ B’ is

. represented by arrows showing the direction

and comparative magnitude of the reaction-
ary forces.
perceptible; butits moment about the center
of which swings the link 1 is very great, while

| the angularity ot the crank d, Fig. 6, further

' serves to multiply its effect upon the piston

of [. In position II the forceis much greater,
but its moment about the center of 4 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 lgarge enough'tolimn-
dle 1t in position II. Position III shows the
increase of the force and the decrease o1 its
moment carried stillfarther. By the timepo-
sition 1V 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 mechan-
1sm 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 1s 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
means of checking a vessel’s motion becomes
more 1mportant. 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
¢ and & from all restraint in their circular mo-
tion, when the external forces will immedi-
ately carry the plate to position VI, where it
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 1ts 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 2 %
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

In position I the force is barely

greater, and some
]
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1ze. orepresentsa plane flat plate of uniform
tiickness, but as in all cases with iis ;-‘_;s?m
suitably ﬂharpened for entrance into and de-
arture from the water. ¢ represents a si -
f&r plate eylindrically curwf or bent either
to a eirele or a parabola or a conchoid. p, 7,
~and 8 represent plates of varying thickness
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steer. saud plate or plates preventing latersl | vertical downward envrent which would in

movement of the forward nart of the hull.

in Fios 2 and 3 the normal water tnewhen
the vesselisat rest and supported solely by the
Hiotation of the water displaced by the hull is
show at K. The position » Tich the hull

will
| hf_ p;ﬂh*a mshown by the wate rdine B, It
is to be understood that the Hnes E and Fore-

wil extremes of the water-line, but only
thi‘ﬁf‘ points toward which there is a tendency
of the hull to move, according to the use or

1 mayv merease the reae tionury forces by
attachinent of two or more plates to the
i’r}ﬁ: 4 shows

“nem-use of the plates.

the

same pair of anp;‘mrtnwﬁmka

the wayv [ may reinforce u plate by e super-

E}Q‘HIEHLE of one or NMorg sae H[Hl*ﬂ ¥ ¥}?ﬁie~a £UE -
nected with 1t by pivoted links, & beingr the
matn supporting-plate, and y z thie Hi“*HIHLiI‘T
plates. The connecting-links are attached
sufficiently out of y{im]iﬂi aceording to the
form of the plate, to render the equzithimm
of the secondary plates stable, so that they

shall need no constraining mechanism, but
may find and retmn their own natural OS] -
tion. Thus a : displacement of the piii‘ﬁ
from its normal

4

would displace ¢
resented by the arrows,

position.

A good E‘i}h{"EFTH;H of this action
is gained by turning

the drawing upside

df}ﬁrﬂ and imagininy the plates contro }ffﬁ by |

CTAVILY %me
Fig. 5 shows "different forms of piaim
shown in vernﬁﬁi longitudinal sec tion i the

line of the vessel’s motion which 1 :m},_” ubth- |

formed by the combination of portions of
those curves with each other orwitha straight
hine. |

Fig. 3 also shows by the dotted lines m »
m n the position in which my plates may be
fixed as to transverse nmmnn to promote
stubtity or lifting power, or both, In this
aspeet the (fi}liil’iiirﬁ of the plates are not nec-
essarily straight lines, as drawn, but 1nay be
etther of the curves *Hentmzmﬂ in tic
ing paragraph.

lt ‘s‘eigi be Di’)":ﬂ ‘e{‘d t}}EiL I 8543 h}{'%:i‘%*f‘w
;ﬂ&i&b that E’*&.{'h 70 PDHESES OVel W ater niog
previously traversed by any other plite.
The action of the arrangement shown, ai-
though I mayv substitute some or any uthes
would be such that the bow-plate B wonl!!

.lf}i

|" i .-Ilh-llrl

fargygd ‘1{1 NS ilmh*l‘ the | iizzw power ol |
plate B inits position 1Y,

f{.-rz"-{?{i tor are not intended to mdieate the se-

preced- |

currents Howing in trfns-

Iotion H‘um h{}ﬂl siclos
toward the keei-line. This pr;marr vertical
current s represented by arrows in Fig, 2,
whore (; renresents e 1‘;11I;1‘[m1= i t%w <117
fnce of :t;L waler due to the action of the
The arrows repre-

turn mmduce surfaes
versely to the vessel's

sent direction of motion in relation to the

gmnmﬂ {as, say, to the left | our
ta the Fa_‘_miu_m- ropTesented h} i‘,}i{‘ d{}itf‘* EH“H‘L
e reactionary foree, as rep-
in such & way as to |
force the plate back &gmn toward its ﬁﬂﬂmai_
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set up in the water bmeat}; thf" vessel's hut: o

: i A }
" :—’;ﬂtﬁ{ Tiyei = {_.:HFHH'H lI’[li?H nn.ﬁ-ﬁ 1115{

vessel, not to the surrounding still water or to
the earth. Iu !*H 3, L al%0 represents this
ff‘*pi‘#w!ﬂﬁ of surface, dlt}mwrh 1t occurs at a
nomt farther forward along th{t vassel's kesd
'tzmn the hne H H. The sec rmiim‘“ horizontal
this void are also shown JY BRITOWS m i, n
but i this ease the arrows represent motion
iit pelntion to the earth.
vaniage of these transverse currends, or at
fonst ’m iy their otherwise depr&:ﬁmﬂ* ef-
fect npon the gsl_ﬂ{* 137, that | may so con-
siryet and  their connections
that the front miwm ol said plates when m
ther lowest ;miiml} s shown by the dot-
%uE xit:“ men we n Father than the horizon-
tal full Hnes. o ceneral, I am aware that
sueh ;}Lﬂfs or sintilar ones have “}{J{‘n
ﬁﬂf‘“iu ] fo viesaods hﬁ‘imv T1E3W }lh {mh HI f}w
of malntainng tiw “trim T of the
_ AT Lo vary its relutive de nth in the wa-
el as fu bow und stern or port and st i[‘g*ii AT
sicles, sueh as i Ui f"‘si*lh*a Patent ‘\:m
G2 an E'J i?i.jf >, HZ l"ﬂ ﬂlt"‘“? ;1’33&{*{}'Fiiﬁ£h(l
r anely p[ﬂr{h 1|--,[=s¥ LJE* f1i=t: i;u i, {i‘{ Hif"
i+ Erin the o {‘H—«!I w ik
E{ Neous ii‘[hi}"-ﬁh:ﬂ af the how, noeht
entally raise the hull as a whole, u‘f
ﬁﬁ{*h plates have horetofore alwavs been used
ﬁ'i_ﬁiﬁ fmiiﬁiid P puse Oof tit'w’t'a‘-«li’tﬂ’ the

: P W lth W hieh the *{u-.a{*l e ht {ila dnee
stalive volume or to raise the
petler, both of whieh pur-
3 the purpose of my in-
SSRIATL ;L H,&sﬁ"t £ fﬂ {111 ]hf”ﬁ l(*ﬂq
3 tious of mich ﬂmtnﬁ the [ifting power
Wi e qﬂm 'd tn Fres yery st DNrncetion of
the v wﬂi S wWels h_i” merely suflicient to vary
1is o sition of eonthbnium and msullicient to
ﬂmh v ittt the voesselb It is the purpoese of
iy Inventiosn, on the other hand, to eley zs.*ﬁf
the vessel huiiiin snd Lhus *tiztﬁ:m}w

transverse eyrrenfs set u{} in Hw Mifnt tes 1idl
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crease the eifaimwuwnt resistunces, substi-

ntinz therefor the skin ric mnfl of lhfl <117~
fuces of the plates only wud the horizontal
% :muuwm*nf*ﬁ “of the re j-z-;.z anary Hlting foree,

VWhat I elaimm as Ty i1:Y =*m"l i ﬂ.mi reairn
Top S tife };H Lt*‘ih : i s LT f -
' _Ef""féfi g wEh! iii*iilmi (%] Ifil N ET 1! Hilt 11”
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propedled vessel of

thiereol, snd bavinge Shew front and rear e
k X . s ) o N . oo b 1.., -
ncependently connected 1o the vessel by

~winging lnks, o plute ox tencding neross and
tivder the bow und having simitlar swinging
tnks conneeted therewith, and menns for
swingine the links on their upper pivots and
holdme them inadjusted position,

S The combination with a mechanically-
propelled vessel, of the plate Bat the bowand

tive phutes B ench sile of the holl each ol

s pltes baving theie front and rear edges
connected to the vessel by the independent
swinging Hinks 7 £, and means for SWINIt s
e ndjusted position,

1o In a water-conveyance, the combing-
Lion with a body or vessel for recerving the
pussengers ot load, of inclined supporting-
plates connected thereto and moving edgrd-
wise through the water at an inelination to
the longitudinal hortzontal line to give sup-
port to the bhody or vessel, said inelined sup-
porting-plates extending below the botton: of
the hody of the vessel, so that when the eon-
veyunce =i mobion the body of the vessel
nwy be supported entirely ubove the surface
ol the water; substantially as specifiod,

Y ST water-convevance, the combinsg-

the Lmks on their upper pivots and odding.

—_——,r———_— - . .=

tron with a hody or vessel Tor recelving the

passengers or doad, of inelined supporting-
phtes connected thereto and movinge ede-
wise throuph the water ot an ineclnation to
the longitudinal horizentel line to aive S -

port to the body or vessel, and a propeller for

i parting forward motion to the CONVEYHNee,
s melined supporting-plates extending he-

cow thes bottom of the body of the vessel, so

Fhat when the convevance 15 m motion the
body of the vessel may be supported entirely
abqove the surface of the witor, sivhstantindly
ws Eneeifiod.

A

selt-propelied vessel having o flota-

811,744

Aites foeated on eneli side ! Live nody or hull, and a reactionary surface

"+

cviended below the molded surface of asid
Budland of Tess immersed area than the -
wersedarea of the hull, whereby said hull may
be fted wbove the surface of the water st
nigh speeds by reaction.

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

. Ina water-conveyanee, the combina-
ton with a body or vessel, of & front inelined
supnorting or carrying plate B, and rear in-
clined careving-plates ]}}’ 57 the Intler ur-
ranged one at ench side of the conveyance,

Cand at opposite angles to cach other in re-

spoeel to g transverse horizontal Hne,

2 In a water-conveyance, the combina-
tion with & body or vessel, of a front inclined
sitpporting or carrying plate B, and Year in-
ciinted carrying-plates ,[g;” B, the latter ar-
ranged one at each side of the convevance,
and at opposite angles to each other in re-
spect 1o a transverse horizontal line, apd a
propetler.

0. hie combination with g hoat or vessel,
of supporting-plates on opposite sides of the
vesset and adapted to be extended below the

Lbottom of the samne, movahle supporis for

said plutes and mannally - regulated means
toradjusting said plates simultaneously as 1o
therr angle relative to the line of motion.

P T he comibination with a boat or vessel,
oF supporting-plates on opposite sides of the
vessel aid adapted to be extended below the
bottom of the same, movable supports for

seldd plates, and manvally-regulated means

or adjusting said plates simultaneously as to

thew depth of submergence.
SIDNEY A REREVE
YWitnesses:
W W, Cvreni,
Huancis Brossom.
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