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To all whom it-may concern:

Be it known that I, WATTER MaARSH JACK-
sow, of New York, in the county of New York
and State of New York, have inveated certain
new and useful Improvements in Marine Pro-
pulsion; and Ido hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

My invention relates to a method of marine
propulsion, the object being to provide a novel
method for propelling marine vessels, and one
which will insure greater speed and economy
than can be attained byany heretofore known.

As is well known, when marine vessels are
propelied by an artificially-produced force act-
ing on the water of flotation as a fulerum, a
certain quantity of water is driven backward
while the vessel is driven forward. - The dis-
tance this certain quantity of water is driven
backward in a unit of time,compared with the
distance the vessel is driven forward in the
same length of time, is called the ‘“‘slip.”” The
amountof slip, in methods heretofore applied,
depends upon the shape of the propelling
agent; on the area of the cross-section of op-
posing water which is to serve as a fulerum;
upon the rigid natureof the propelling device;
upon the velocity of impact with which said
propelling agent acts upon said water-fal-
crum; upon theloss of primary energy by frie-
tion of articulating parts; upon waste work
expended in churning the water and causing
peripheral carrents, and in overcoming the
inertia of the machinery. The propelling
agent may be an oar, the bucket of a paddle-
wheel, the Dblade of a screw-propeller, the
pressure of a discharged jet of gas, air, steam,
or the cross section of a column of water issu-
ing in a jet from an orifice in or connected
with the vessel. It is only necessary that the
propelling agent shall have sufficient rigidity,
as in the oar, wheel-bucket, or propeller-
blade, or inertia, combined with sufficiently
extensive cross-sectional area, as is the case
with the water-jet, to transmit reflexly the
propelling force back along the line of action.

Herctofore innumerable attempts havebeen
made to revolutionize the accustomed mode
of propulsion known as ““screw’’ and *‘pad-
dle-wheel’’ propulsion. Such attempts have

resulted in the use of air, gas, steam, steam
and water mixed, air and water mixed, gasor
the products of combustion and water mixed,
¢jected from the vessel above or below the
water-line into the water or into the air, the
motion of the vessel in each case proceeding
from the inertia of the discharge on the one
hand and the inertia of the resistance on the

cific gravity of the material discharged and
that discharged against in estimating the dif-
ference between the outward throst and reage-
tion. Power cannot be transmitted effectively
.through a shaft which has torsional, lateral,
and direet flexibility, and as such a shaft isan
indifferent transmitter, so, toon, must it be
equally inefficient as a conductor of reaction.
It can only be rendered semi efficient or ap-
proximately effective when it is made so large
that its component particles stiffen it by their
collective inertia. Therefore the theory of ac-
tion heretofore has been with all jets tosecure
great cross-sectional areas to press against
and coversuch areasby equally extensive cross-
sectional areas of discharge. Thus the sole
cause of action and reaction applied by anindif-
ferentconductor ofboth wasinertia. Itrequires
the application of a highly-concentrated power
to start a heavy body from astate of restinto
rapid motion; hience the heavy body makesan
exceedingly good fulernm. Now, if the body
be solid, likeiron, steel, or stone, the fulerum
is much increased. If it be softand yielding,
like the atmosphere or water, its bulk must be
proportionately increased to offer similar re-
sistance, specific gravity governing the size of
fulecrum relative to value forreflexaction. If
*we push from a vessel with a column of air
the cross sectional area of which is equivalent
to one square foot against the atmosphere, we
shall press against a eross-sectional area of
fulerum exactly onesquare foot, and asa cubie
foot of air weighs only five hundred and thirty-
five grains, we should have a resisting-fulerum
80 ethereal that the reactionagainst the vessel
would do nothing toward overcoming the re-
sistance of the water of flotation to her pro-
gress. If we pushed against the air with a
column of water our fulerum would be the
same, therefore our reaction the same. The
same would be true of steam thrown against

the air,or anything elseemployed as the active
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agent against such a fulerum. Therefore it
will be seen that to secure a fulerum for reac-
tion and a shaft for conducting both action
and reaction in air we would require enormous
cross-sectional areas, for thus ounly could we
provide the necessary inertia to secure that
rigidity which is necessary to gain a fair pro-
portion of our power for actual duty. Since
air weighs five hundred and thirty grains to
thecubic foot,and salt-watersixty-four pounds,
therefore an air-fulerum and a water thrast or
shaft would require cross sectional areasequiv-
alent to the difference in weight. In other
words, the cross-sectional areasof water,shafts,
orthrustsneed bebutaboutonenine hundredth
part of that required for air to produce the
same inertia and consequent action and reac-
tion. Eatertaining this view, I abandon any
attempt ab an air-fulerum. Now, permit me to
reverse the order of attack and supply an air
shaflt or thrust acting againsta water-fulerum—
in other words,operating an air-jet submerged.
As air is.about nine hundred times lighter
than the water, the shaft or medium through
which we conduct the energy to the fulerum,
and from the fulerum reflexly to drive the ves-
sel, has an inertia represented by 1, while the
Therefore, to
render the shaft as rigid by inertia as the ful-
crum, its cross-sectional area should be nine
hundred times greater. Such avast cross-see-

 tional area of the air-shaft would involve the
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_egress of an enormous quanstity of air to press

against a water-fulerum of sufficient size to
insure inertia in the fulerum, and the engines
for supplying such air would be many times
larger than the vessel herself. The same
philosophy will apply to shafts or thrusts of
gas or steam, or any mixturc of such, the
difference being determined by relative specific

- gravity. .
This brings ustoananalysis of water against

water. It has been laid down as a fixed fact,
andso stated by many expert marineengineers,
that the greater the area of the discharge-noz-
zle and consequent quantity and weight orin-
ertia of the discharged water the better the
result. . . 'Why? Because a vast volume of wa-
ter has more inertia than a small volume and
necessarily creates a fulerum in the water of
flotation. equivalent to the outward-thrust
area. Thus the fulerum and shaft are both
stiffened by a vast grouping of particles and
rendered more efficient as transmitters of ae-
tion and reaction. In pursuing this theory,
which is undoubtediy correct, we reach for
the greatest percentage of reflex thrust or
available propulsive power, and as we go on
enlarging the cross-sectional area of our jet
it dawns upon us that in order to reach the
efficiency of the screw and paddle we must
construet our outlets so large and handle such
immense volumes and. weights of water that
our vessel isnotlargeenough toafford to carry
the water passing through and at the same
time give space for such hnge mechanism as
would be required. If we enlarge the vessel
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we have so much more to drive, and so the two
are relative with the power, and its adjunets
always behind.

To understand my invention, the first thing
in preparation isto discard the eross sectional
theory entirely and proceed to a contempla-
tion of the true generieal reason why the
thrust is reflected upon the vessel at all. TLet
us see if we ean transmit propulsive energy
to a vessel by two different devices. *‘Reflex
thrust or reaction’” and “thrust and action?”
are synonymous or convertible terms. It is
a well-accepted fact that action and reac-
tion are equal; but the terms of statement
should be qualified, otherwise they are mis-
leading. . Action and reaction are equal—
that is, the sum of the reaction is equal
to the sum of the action—but while the ac-
tion may be transmitted in a straight line
the reactionsmay be so deflected that almost

its entire energy may fail to return over the

line of action. Still the collective value of
the reaction, taken in allits directions, wounld
be equal to the action. Tor the purpose of
propelling a vessel cconomieally and effect-
ively the reaction must be returned over the
line of action. There are but two conditions
of perfeet action and reaction: first, a rigid
conductor; second, a rigid point of contact or
falerum, which the action cannot passthrough
or around. I canconceive of but two waysto
secure this condition—one by stiffening the
conductor and fulerum by a great mass of
material, thus securing the result by inertia;
the other by stiffening the same by great con-
cenfration of energy, and thus getting the
value of inertia by impact, or the suddenness
of the blow. In the first case we deal with
great spaces and volumes, and consequently
great friction; in the second contracted and
easily-encompassed dimensions with less frie-
tion and giving promise of a much better pro-
portion of the primary power expended being
returned for work. To illustrate the two
methods I will give the following examples:
‘We provide the stern-post of our vessel with
a metallic thrust-block, and against this block
we place a bar of steel having a diameter of
one inch. Thereforeits contact-surfaceis but
one inch. Wenow apply in adirectline with
the bar thousands of pounds static pressure,
and the vessel readily moves, and following
her up with the bar and pressure she goes on
increasing Jher speed until the resistance of
the displaced water and the atmospliere equals
the thrust, and this establishes her maximum
velocity for the power applied. The action
and reaction are complete, through an abso-
lutely-rigid shaft and fulerum, and the area of
concenftrated thrust is but one square inch.
We might make the area an eighth or a six-
teenth of an inch and still apply the action
and reaction as well. Therefore the fact is
plain that cross-sectional areas of great dimen-
sions-are unnecessary if we apply the power
properly.. The illustration is one extreme of
the problem. Now the other extreme consists
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in building the vessel’s stern of immense
cross-sectional area and covering the entire
stern—say fifty feet in diameter—with a col-
umn of :putty, and by now distributing the
same power over the immense area of putty
the column becomes stiff and rigid as the lit-
tle steel bar, and the power is applied to the
propulsion of the vessel in the same ratio as
before with the bar. The first is an example
of concentrated energy acting within a small
space; the other diffused energy scattered
over a proportionate space, both containing
the necessary elements for the sucecessful con-
duet of action and reaction, but reached by
very different methods.

So thoroughly have the philosophers in
marine propulsion digested matters that they
have pronounced the fact that there is noth-
ing to be gained by discharging the water
at.any greater speed than attained by the
vessel. Thus it is proved that the putty col-
umn cannot be construeted any wider than the
vessel’s stern.  Practically I admit this to be
true, upon the theory of great nozzles and
vast quantities of water. A rigid aection ex-
erted against a mobile fulerum mnust exert its
force upon an area in proportion to its rigid-
ity; therefore, if the propelling agent be stiff
and unyielding, it must cover.a surface the
inertia of which is equal in rigidity to the
propelling agent, otherwise the reaction to
propel the vessel will always be less than the
action. It is not necessary that the reaction-
ary surface or fulerum be parallel with the
area of the thrust. We have been in a habit
of associating an ideal fulernm, its area stand-
ing at a. right angle to the direction of the
outward thrust; and it is by establishing an
area parailel as well as at right angles to the
thrust that I seeure that rigidity which is
necessary to an effective fulerum.

The line of my discovery is precisely op-
posed to what has previously been known in
the art. I have found certain propelling
agents—such asa jet of water-—preferably wa-
ter or of any liquid of about the same specific
gravity as the water of flotation, to lend ilself
most advantageously to my method, and the
use of such I shall specifically claim, but.it is
in no wise necessary to the application of the
discovery itself, which consists, broadly, in
the ‘method of cansing the propelling agent,
of whatsoever nature, within the above Iimi-
tations as to weight and rigidity, to act npon
the fulerum furnished by the water of flota-
tion at a high velocity—a velocity many times
that represented by the full speed attained by
the vessel in the opposite direction.

The object of this wethod of acting upon
the water of flotation with such high velocity
is to create an elongated faleram, closed at its
extreme limit, like a cul de sac, the fuolerum be-
ing filled by the.ejected water running at:such
high speed that the surface of the stream pro-
duces violent frictional contact with the sur-
rounding water, thus establishing a rigid hori-
zontal elongated resistance,thelengthofthe ful-

crum so established increasing or diminishing
asthespeed of the waterisgreaterorless. Thus,
if I thrust with five hundred pounds pressure
to the square inch and secure a stream speed of
five hundred feet per second, my fulerum will
be of stabed length, and if T increase the speed
to one thousand feet a second by doubling my
pressure my fulerum will be half as long again
and proportionately morerigid. IfIcommence
an experiment upon a pressure of twenty
poundsto the square inch and testthe reaction-
ary power of the jet, ['will find it capable of sus-
taining a given dead-weight one inch high. If
I double the pressure to forty poundsit is cap-
able of sustaining the same weight six inches
high. Now,toprovethatthe clongated fulerum
is fully equal to a solid cross-sectional fulerum,
1 place a board or block of wood direetly in
the path of the stream an eighth of an inch, or
any distance from the nozzle, and tlie reaction
is not increased one atom. Therefore a per-
fectly rigid fulerum opposed to astream which
is not as rigid returns the same reaction for
propelling purposes that the water-fulerum
does. - Now as weinerease the speed and press-
ure of the discharged water we increase the
rigidity and transmitting power of the stream
or water-shaft; so, too, we render the fulerum
proportionately more resisting by its elonga-
tion and frictional activity. Thus we may in-
crease the hydraulic pressure and consequent
speed of the discharged current to almost the
full returnin reaction of the primary power ex-
pended. The morerigid we make the stream
the faster it goes, the harder it pushes, the
more rigid and long it makes the fulerum, and
the better does it transmit the thrast outward
to the fulerum, and the better it conducts the
reflexthrustorreaction or propelling purposes.

I have found the above to be true by abso-
lute tests, and I have propelled a vessel fifty
feet long by my method faster than she counld
have been driven by the screw with same
power, her hydraulic pressure being twelve
hundred pounds to the square inch and her
discharge-outlet being one quarter of anineh
in diameter. .

T'am the first, so far as I know, to reach to-
ward the extreme of small cross-sectional areas
of discharge and exceedingly high velocities.
There is nothing in the books orin the records
of marine societies recording or advising the
application of such a method., No vessel now
afloat other than mine is propelled by such
method. That the foregoing explanation of
my method is true I have proved by many and
careful experiences; that it is novel in‘concep-
tion and practice is proven by the entire ab-
sence of any mention of it in the whole litera-
ture of marine propulsion and the patent rec-
ords of all countries. I find certain agents

and apparatus to work advantageously, one of
which I will deseribe as follows:
Theaccompanying drawing represents a ves-
sel in longitudinal section showing one form
of apparatus for carrying out my method.
A representsa steam-puwp of any approved
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form, which in the present instavce is con-

-neocted directly to suction-pipes ¢ ¢, leading
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through the bottom of the vessel and opening
iuto the water on one or both sides of the ves-
sel’s keel, the said suction-pipes being pro-
vided with check-valves.

D is the pump-ountlet communicating with

a high-service receiver, E, a stop-cock, f, be-’

ing placed between the receiver and pump for
the purpose of shutting off communication to
the former. This stop-cock is not necessary,
butmightprove convenient. Thehigh-service
receiver 18 is of any suitable material and of
great strength, and has an outlet, S, leading to
thestern, and anotherone, 8, if desired, leading
to the bow, both outlet-pipes being provided
withsuitablevalves,st,whichlatterareadapted
to be operated from the.pilot-house or other
convenient place for the purpose of stopping,
starting, or maneuvering the vessel or increas-
ing or diminishing her specd. '
Communicating with the interior of the re-
ceiver, or at other convenient point, is a press-
ure-indicator, e, for indicating the hydraulic
pressure. The pipes K having the discharge-
outlets are connected in a water-tight manner
to the pipes S, and are provided with levers O,
to which chains, rods, or ropesleading fromthe
pilot-house or other parts of the vessel, for the
purpose of rotating or changing the direction

of the opening in the outlet-pipes, are con--

nected. .

The operation is as follows: After having
raised steam toa pressure of, say, twohundred
pounds to the square inch, the pump is started,
the water taken into the pump is forced into
the receiver, and as the propulsion-outlet is of
smaller capacity than the inlet the water be-
comesaccumulative. Nowif the steam-piston
has an area five times greater than the pump-
piston, then two hundred pounds of steam are
capable of ptimping against a reflex pressure
of one thousand pounds hydraulic. As water
is not compressible there is no elasticity, and
to store the waterin the receiver insuch man-
ner that dynamic value will result we must
put the water in a dynamie condition of com-
pression, and thisis accomplished by provid-
ing a receiver closed at the top to prevent the
escape of any air, and as the water is packed
in under the column of air the air is more
and more compressed, reflecting its own elas-
ticity upon the water and thus bringing the
water into a dynamic state of compression.

My object in providing this dynamic compres- |

sion of water is, first, to soften the movements
of the machinery; second, to store power;
third, to even the pulsations of the steam and
pump pistons; fourth, to secure a steady uni-
form flow of water through the outlet-pipes;
fifth, to make the receiver its own governor of
the pump and steam pistons without danger of
sudden stoppage of-said pistons, and, sixth, to
provide a high steady pressure.

While I prefer to employ the receiver for
storing the water under pressure, yet the in-
creased pressure greatly in exeessof the steam-

pressure in the boiler can be secured with-
out the use of a receiver. TI'or instance, I can
employ a pump having o compound dounble
steam - piston of, say, six inches diameter,
while the pump pistons —two in number—
are two inches in diameter, thus giving them
together an area of 6.2832 square inches,
while the steam-pistons would together have
an area of 56.548 square inches, or about nine
times the area of the pump-pistons.
supposing a pressure of -eighty pounds per
square inch be exerted from the boiler upon
these steam - pistons alternately, to even the
flow of pumped water, then the entire press-
ure on the steam - pistons (56.548 square
inches) would be 4,523.84 pounds, while the
pump pistons,.having an area of but 6.2832
square inches, would receive the entire press-
ure, amounting to (719.98) necarly seven hun-
dred and twenty pounds to the square inch, so
that if the submerged outlets were closed the
water would be under this pressure, and when
open, the orifice being so exceedingly small,
the water-pressure upon them would be nearly
the whole seven hundred and twenty pounds
to the square inch; or, in other words, the dif-
ference between seven hundred and twenty
pounds and the loss of pressure from friction
and depth of submersion by theescapethrough
the submerged orifice or orifices, according to
size and  number. .

If desired, a pump such as described can be
used alone or in connection with a receiver, or
water-foreing devices may be driven by other
powers than those furnished by steam.

Heretofore the pressure of the ejected water,
as it appears from an exhaustive search of the
records of experiments in this line, has never

exceeded a boiler-pressure of forty pounds to.

the squareinch, while by my own experiments
I find the value of impact barely to commence
ab three hundred pounds to thesquare inchand
it rapidly increases from that point up. With
an increased pressure of from five hundred to
one thousand pounds my vessel nearly doubled
her speed, and with an increase of pressure up
to two thousand or more pounds surprising re-
sults will be attained.

The seeret of propelling vessels effectively
and economically by throwing a jet of water
against the water consists in the intensity of
contact, the impact or suddenness of the blow,
and if the blow be continuous and the water-
shaft or putward thrust rigid the reflex thrust
is nearly the full power of the primary ex-
penditureof force. Wateraloneispractically
and chemically non-interstitial in composition,
its very slight compressibility being duae to the
mechanical admixture of air; therefore if we
experiment with a wooden plank upon itssur-
face by striking violently the suddenness of
the impact causes a simultaneous concentra-
tion of energy at the point of contaet, and,
the water being non-compressible, the plank

does not penetrate, but is broken by the reac- -

tion, while if a soft and gracdunated blow be
given the water will calmly recede under its
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law of mobility and the sum of the energy dis-
played will be radiated in all directions, the
power being consumed by the time and ease
of the resistance. ‘

A stream of water discharged through a
nozzle five-eighths of an inch in diameter
under two thousand pounds pressure to the
square inch would involve a required quan-
tity of one thousand gallons per minute, and
the muzzle speed of the water would be one
thousand and forty feet per second, equal to
the initial velocity of a rifle-ball. It would
hardly be possible to revolve a screw or pad-
dle fast enough to reach even an extreme pe-
ripheral speed like this. It would be shat-
tered to pieces long before the speed was
reached, and, again, no engine counld stand or
give the required piston-speed.

A stream of water cannot be broken or dam-
aged, no matter what its speed may be, and the
water-foreing device may have as slow a pis-
ton-speed as you please.
ter, at the frightful velocity of over one thou-
sand feet a second, becomes practically a con-
tinuous gun, and the impact created against
the water of flotation asa fulerum is instanta-
neous and constant, following: the vessel, no
matter how fast she may go. If she ran forty

miles an hour, her-speed would be only sixty
feet a second against the discharged one thou-
sand and forty, thus reducing the primary
valueof impact only sixtyin one thousand and
forty. The nozzle or aperture of discharge

The discharged wa-

should be of the least area of any portion of
the hydraulic conduit.

Such apparatus, or equivalent thereof, has
8o far proved most available; but I do not in
this application claim such apparatus, nordo
I claim any method or means for the genera-
tion of power or of transmitting power to the
propelling agent.

I make no claim in this application to the
apparatus herein shown and described for car-
rying my improved method of marine propul-
sion into effect, as suech subject- matter is
claimed in pending application, No. 258,015,
filed by me December 15, 1887.

Having fully described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

The herein-deseribed method of marine pro-
pulsion, which consists in developing a press-
ure exceeding the boiler-pressure by means
located between the boiler and water-exit, sub-
jeeting water received into the vessel to such
increased pressure, and then discharging said

water in the form of one or more snbmerged-

Jjets against the water of fotation.

In testimony whereof I have signed . this
specification in the presence of two sabserib-
ing witnesses.

WALTER MARSH JACKSON,

Witnesses:
EDWARD B. JACKsON,
GE0. T. GADEN.
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