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To all whom, if newly concern: 
Be it known that I, SIDNEY A. REEVE, a 

citizen of the United States, residing at 
Brooklyn, in the county of Kings and State 
of New York, have invented a new and use 
ful Method of and Apparatus for Facilitat 
ing the Propulsion and Navigation of Marine 
Wessels, of which the following is a specifica 
tion. 
My invention relates to that class of ves 

sels--such as steam-yachts, torpedo-boats, 
mail-steamers, &c.-which to-day constitute 
the speediest class of means for travel by wa 
ter and which are built with a view cliefly to 
speed, other considerations being held of sec 
ondary importance, also to those vessels pro 
pelled by mechanical power. I do not con 
fine my invention, however, to vessels of any 
prict, or for any particular purpose, 
u hold that it applies to any vessel to which 

it may prove to be 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 novel through the 
water, which is commonly called 'skin fric 
tion. It is also well know in 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, Aside from improve 
ment in the means of propulsior and in the 
form of the hull, in attempts to lighten, it 
proportion to its size and power, the vessel 
and its contents, it being always believ'd 
that the amount of water which must be 
passed from in front of to behind the ves 
in each period of time in which the latter 
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 cirvett, 
which are pivotally fastened to the vesse's 
hull and are immersed in the surronding wa 
ter in such a position that the general tiric 
tion of their surfaces is somewhat upwardly 
inclined to the line of the vessel's notion it, 
such an angle that the water coming in co 
tact with these plates, by reason of the ind 
vance through the water of the vessel and tie 
plates and the water adjacent, therett, is 
projected approximately verically down 
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ward and left with a certain yelocity in that 
direction. 
My invention therefore relates to the in 

crease or facilitation of high speed in naviga 
tion, not by attempting to lighten a given 
hull or its contents or by any attempt a re 
ducing the resistance of city's of the weight of water equal to that of the given 
:ull, but by lessening the amount of water 
so displaced with regard to a certain weight 
of hull by substituting in whole or part for 
the flotative force of displaced water (which 
force is independent of notion) the reaction 
ary force due to an alteration in velocity or 
direction of the motion of the water loving 
past, the vessel. 

In order to letter illustrate the device de 
scribed, append drawings in which - 

Figure 1 is a plan view; Fig. 2, a side eleva 
tion. Fig. 3 is a midship cross-section look 
ing toward the right from line II II of Fig. 1. 
Fig. 4 is a detail view of a modification here 
in after described. Fig. 5 illustrates in edge 
views different shapes of plates. Fig. 6 is a 
detail side elevation of the hydraulic cylinder 
and connections for operating the shafts car 
rying the plates, the connections for operat. 

i 

i 

ing the valve of the cylinder being indicated 
diagrammatically. 4. 
A is the hull, propelled by the twin screws 

I). D, which are driven by the engines C. C. 
To the hull A are fastened the plates B B'B' 
by nea is of the swinging arms or links i k. 

| The use if such arms or leans of attachment. 
is only a preferred method of attachment 
which may be replaced by another. The 
swit gig aris or links are actuated to raise 
or lower the plates into or out of the water or vary their langular position by a connec 
in with the hydraulic cylinders l, which are 
operated or locked under accumulated hy 
(frauli pressure by a yalve-totion under con 

| irol of the vessel's pilot. The valve-motion whereby the pistons of these cylinders, and 
therefore the arms anc plates also, are made 

follow the notion of and retain the posi 
ion of the pilot's hand-lever may be such as 
are ordinarily used in connection with hy 
thraulie operating and locking cylinders. A 
preferable way of arranging these connec 
it is is shown in Fig. 6, which illustrates an circlinitry hydraulie operating and licking 
nechanism and in which l is the hydraulic 
cylinder, the swinging link controlling the 
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late, and d a rank driving the shaft on IV, the usual positions of normal operation, which link it is fastened. The cylinder l is 
callected with a 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 h, which has no fixed fulcrum. An 
ear 1, rising from the crank d, 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 with the lever 1, and the intermediate por 
tion of said link h having a link connection 4 
with the artin 5 of the valve. Therefore the 
fulcrum 3 of the link b is a 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 lis 
evidently locked against any motion. Upon 
the movement of levera, however, to any po 
sition, such as that indicated by the dotted 
line, the link b oscillates on fulcrum 3, its 
lower end being temporarily held, and owing 
to its connection with the alve the latter 
will be opened and the piston of cylinder t 
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 . 
a corresponding position of linki, to which it 
must move and where it must remain until a 
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 
E; 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 cylinders at all. The arms 
unay be actuated by any. Other form of me chanical power or by hand-power through 
screws, racks, &c. 
The links i and k are so arranged as to po 

sition of centers, length, &c., that the plate 
upon being innersed 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 inore nearly horizontally without 
great variation in depth below the hull, but 
with norc marked change in angular position 
in relation to the longitudinal axis of the hull. 
This notion is shown in Fig.2 by the dotted 
lines I, II, III, IV, and VI, representing suc 
cessive positions of the plate in its movement 
by the links i and k. In this way during the 
earlier positions when in v vertical force act 
ing on the plate would have a great mechan 
ical advantage over the motive cylinderl 
such vertical forces are reduced to a mini 
inuin. It the middle positions, as III and 

e 

when the vertical forces acting on the plate would be very great, the motive cylinder l 
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 nechanical 
systeg or relation or in the depth of the 
late's depression 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 linki is very great, while 
the angularity of the crank d, Fig. 6, further 
serves to multiply its effect upon the piston 
of l. In position II the force is much greater, 
but its moment about the center of is less 
and dis in better position, so that the cylin 
der which was large enough to start the plate 
from position I would be large enough to han 
dle it in position II. Position III shows the 
increase of the force and the decrease of its 
moment carried still farther. By the timepo 
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 l or other controlling mechan 
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 WI. The further value of such an 
arrangement is shown in the extreme posi 
tion of the plate at VI. As the speed of nayi 
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 
and k 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 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 k 
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 fing attached to a forward plate or 
to each of the plates, which will coöperate 
with the rudderh to render the vessel able to 
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sfi'i', sail late or plates revi 
} + \ }}} it f the firward part if the hi. 

in Figs. 2 and 3 the orial water Fine when 
the vessel is at rest and supported solely iy the 

; if it is 5 i station of the water displaced 
siw i at E. E. The sit it in which he hui 
will tilti li assine under the lifting power of 
the plates is shown Ey the water-lilie F F. It 
is t iii's f ( ) that the it is E and F re 

o ferred t ( ) are it it it, d 1 indicate the at 
tial extreines of the water - line, but only 
those points toward which there is a tendency 
of the hull to love, according to the use or 
non-use of the plates. 

5 l inlay increase the reactionary forces by 
the attachient if two or more lates to the 
saille pair of slipporting-links. Fig. 4 shows 
tle way I inlay reinforce a plate by the st 
position foe or more secondary plates : 
nected with it by pivoted links, a being the 
main supporting-plate, and 2 the secondary 
plates. The connecting-links are attached 
sufficiently out of parallel, according to the 
form of the plate, to render the equilibriunn 
of the secondary plates stable, so that they 
shall need no constraining mechanisin, but 
may find and retain their own ratural posi 
tion. Thus any displacement of the plate 
from its normal position (as, say, to the left 
to the position represented by the dotted in 
would displace the reactionary force, as rep 
resented by the arrows, in such a way as to 
force the plate back again toward its original 
position. A good conception of this action 
is gained by turning R. drawing upside 
down ind imagining the plates controlled : 
gravity alone. 

Fig. 5 shows different forms of plates 
shown in vertical longitudinal section in the 
line of the vessel's motion which i may uti 
ize. to represents a plane flat piate 
thickness, but as in all cases with 
suitably sharpened for entrance into 
parture from the water. represents a E. Seu?s.' 
to a circle or a parabola or a conchoid. p, r, 
and s represent plates of varying thickness 
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-- s a. formed by the combination of portions of 
those curves with each other or with a straight 
line. . 

Fig. 3 also shows by the dotted lines in n. 
in in the position in which ny plates may be 
fixed as to transverse position to promote 
stability or lifting power, or both. In this 
aspect the contoli's of the plates are not nec. arily straight lines, is drawn, but inity be 
either of the curves mentioned in the recei 
ing paragraph. 

It will be observed that si loi 
plates that each one passes over wat: 
previously traversed by any other fate. 
The action of the arranger nent shown, :- 
though I may substitute some Ur any 11: 
would be such that the bow-plate B waii!! 

65 set up in the water beneath the vessel's hut, i. 

so 

; vertical downward 

irrit 

hut in this { 
in relation to the earth. 
wait 

plate cylindrically curved or bent either a 

8 

firret which would in 
in induce surface currents flowing in trfins 

versely to the vessel's Inition from both sides 
toward the keel-line. This primary vertical 

is rerestate y rrows in Fig. 2, 
wlere { i ri" resi?ts ti variation in the star 
face of this water due to the action of the 
piate B in its position IV. The arrows repre 
sent direction of lot in in relatiti to the 
vessel, not to the surro lifting still water to 
the earth. Fig. 3, (; also represents this 
depressin of Surface, although it occurs at a 
point farther forward along the vesse's kee 
than the line H. H. The secondary horizontal 
transverse irrents set up in the triart, t , fi 
this void are also shown arrows in Fig. 3; 

ise the arrows represent nution 
It is to take ad 

vantage if these transverse currents, or at 
east to nullify their otherwise depressing ef 
fect on the plates 3", that I may so con 

: In their connections 

a 

S 

that the front edges of said piates when in 
their west position is shown by the dot 
ic lities in n in a rather than the horizon 
tal full lines. 11 general, an aware that 
such plates or silii r It's have ileen at 

st it "its ty fore now, brit only for th: 
inaintaining the 'tri in of the 
vary its relative deiti in ti a 

tari sard 
ach as in lite Stitt's 'i it it, Nips. 

0,592 and 171,212. It is als. Fei'i ignized 
sinci plate sel, fir i 
tril 1 tie iss, wiis i 

aneus ieri'ssii if the 
S tally rais' 1. 

i 

plates have tier always teen used 
tile declared purpose of decreasing the 

sel night disila ('e 
i e i t raise the 

(peller, both of which pair 
the purpose if inly in 
ove in all previous 

with whiti, the ve 
it is flatitive 

librium atti insufficient to 
i. It is the purpose of 

ther his ti, to eley 
the vessel lic lily, and thus laterially 
crease this: iisiacetil'ilt resistant 
tilting there fir tile skit fricii in , 

: if the lates e 
initri is if the 

positi in of 
holily lift 

iiii tiri with a iiii; it ally 
* (ii iliates li?ter raci sid: 

at is a vig their frt it airi rear 'idges 
rendently cryin'"ti" til the vessel by 

is in is, Id fins f r swinging the 
heir upper piv its and it lit is 

it it's rosititt. i 
: it linati Ti wit it is a it'ay 

assanarm-arra"-" 
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propelled vessel it's located on each side 
this rei?, ; ; ; ; ; , ; ii' i' it, and rear edgi's 
utile slently in 'i it, the vessii by 
wiring links, ... it le extenting across aid 
liter the w ad having similar swinging 

lic leins for liks ('? nine 't' there with, 
swigii i? ti (; lituks ( t ) their per pivots and 
hitting then) in a listed (sition. 

3. The ci) binati with a lechanically 
ir ille '' essel, of the it? 13 at the low and 

ti plats i' ca?h sile if the fiti, each (? 
sail lates living their rit, and rear edges 
k'. It's tect t , i.e. vessel by the intet in cit 
swiring liks i, unt le: is for swiligits: 
i.e. links (in this i' tier liv () is laid Il riding ar 

it is utilisted josition. 
i}. a water-conveya ('', the crit 

tion with a body i vessel for receiving the 
passengers or load, of ill clined supporting 
lates connected the ret: ) and moving edge 

wise through the water at an inclination to 
tly. -- 

port to the lidly or vessel, said inclined sup 
oriting-piates extending below the lot to in of 

the body of the vessel, so that when the con 
veyance is in I} (stion the toody of the vessel 
in say he support 'i entirely a hove the surface 
if the water, substaitially as specified. 

... f. a wat:-ci i v i yance, the collina 
till with a body or vessel for receiving the 
its seigel's (r. It al., if it clined supporting 
it's 'crine ('til t incret aid moving edge 

wis' tir tigi, the water it. It i? iinatii) to 
the in git, dial triz, it a line t ) rive Sup 
it it to the body r vesse, aid a propeller for 
in arting forward notiot t) the 'inveyance, 
s: it in clied sliporting-lates extending he 
it w this isotton of the lody of the vessed, st 
it wher; the civy ante is in notion the 
i. ss of the vess) ray is: sip: ited entirely 
a rive the surface the water, sistantially 
is is tecifie? i. 

5. A skif-liro (let vessel having a lot.-- 

longitud in a horizontal line to give sul 
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| five (dy or hill, aid a reacticiary surface 
extended below the molded surface of said 45 
; ; ; at i? less immersed area thal) the ill 
leisted area of the hull, whereby said hull may 
be lifted above the surface of the water at 
high speeds by reaction. 

7. The combination with a self-prociled 
vesset of two or Inore supporting-plates ar 
ranged one above another and attached to 
the vessel by means of innovable staidaris. 

S. In a water-conveyance, the coiulti-i- 
tic with a body or vessel, of a front in lin's 
st crting or carrying plate B, and rest it:- 
clina'd carrying-plates B', the atter a j 
rage he at each side if the conveyance, 
and at posite angles to each ther in re 
sect to a transverse horizontai line. 

9. In a water-conveyance, the combina 
tin with a body or vessel, of a front inclined 
slipporting or carrying plate B, and rear in 

| clied carrying-plates F3 B, the latter ar 
ranged ine at each side of the conveyance, 
and at posite angles to each other in re 
spect to a transverse horizontal lie, and a propeller. 

(). The contination with 8, boat o' vessel, 
of supporting-plates on opposite sides of the 
vessel and adapted to be extended he low the 
lic, it is of the sane, in vable supports for 
said plates aid imanually - regulated means 
for idjusting said piates simultaleously as to: 
it is it ri' relative is tilt line (if instin. 

| }. The 'onlination with a boat or vessel, 
pl.); on opposite sides if tic 

vessel and adapted to be extended below the 
lotti) in of the same, movable supports for 
silisi plati's, and manually-regulated neas 

d sting said plates simultaneously as 
tii' (ieth of submergence. 

SI) NEY A. R. E. W. E. 
i esses: 
W. W. C. R. H. L., 
}:ANCIS BIOSSOM. 
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