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To all whom It may conceri:

Be it known that I, JEAN JACQUES HEIL-
MANN, engineer, residing at 19 Rue Cambon,
Paris, in the Republic of IFrance, have in-
vented certain new and useful Improvements
in a System of Electrical Propulsion for Navi-
cable Vessels of all Kinds; and I do 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, ret-
erence being had to the accompanying draw-
ings, and to letters of reference marked
thereon, which form a part of this specifica-
tion.

This invention has been patented 1n the
following countries: Italy, No. 38,182, dated
January 28 18955 India, No. 111, dated April
6, 1895; Russm .No S, 818 dated April 29,
1895; Spa,in, No. 17,662, dated July 1, 1895;
Portugal, No. 2,039, dated July 19, 15895, and
Belginm, No. 115,016, dated October 22, 1899,

This invention relates to a system of elec-
trical propulsion for navigable vessels of all
kinds characterized by the use of one or more
propellers in each vessel rotated by means of
electric motors supplied with current from
an electrical generator, which is also carried
upon the same vessel. Kither paddle-wheels

or screws may be employed; but the latter

being more generally useful these improve-
ments will be described with reference to
them, and from this description the applica-
tion to paddle-wheels will be obvious.

The accompanying drawings and diagrams
illustrate my invention .f-md will be helem-

- after referred to.
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Figure 1 is a sectional plan of a vessel ar-
l‘ELDﬂed to be propelled according to my 8Y'S-
Lem KFig. 2 shows a modlﬁeatlon Fig. 5 18
a diagram showing the electric en*cmts of a
sin frle generator and motor. Fig. 4 shows the
cireuits of two generators and motors.

Kach screw- propellet' A is driven by a se-
ries of electric motors B, which are supplied
with current from the main dynamos C, op-
erated by steam-engine D. The boilers are
represented at D'.

The engines are by this system not com-

50 pelled to occupy a certain position in the ves-

 sel nor to have their crank-shafts at a certain

height, and they may be chosen of a perfectly-

-balanced type completely exempt from vibra-

tions. The propelling-screws A may be ar-
ranged in any suitable and effective manner.
Thus, as shown by Fig. 1, there may be a
single screw in line with the keel, or there

may be twin screws arranged with 1311@ motors
within the vessel, as In I‘ln 2. In any case
the ordinary precautions are taken to secure
the free action of the serews effectively.

My improvements particularly relate to de-
vices for permitting the vessel to be propelled
at different speeds with a sensibly congtant
efficiency, the clectrical apparatus being
orouped in such a manner as to permit the
steam-engine to rotate at a speed proportional
to the work to be done and, above all, with a
constant steam admission. Ifig. 3repr e%ents
diagrammatically, a grouping of the elecl,m(_,
devices which allows thisresult to be attained.
For the sake of greater simplicity only one
motor B and one generating-dynamo C are
shown, the m*matuw of the dynfmno being in
CLY eult with the motor without the intercala-
tion of a rheostat. The field-coils I of the
oenerator are in ecircuit with a separately-
drwen exciter-dynamo I, which furnishes a
currentof constant potentml Themagnetisin
of the generator-field therefore depends upon
the current of the exciter. By means of a
rheostat 7, in series with the field-coils I, the
strength of the exciter-current can be varied,
and henoe the strength of the generator-lield

can be varied.

" The steam-engine which drives the gener-
ator has a constant steam admission—that 1s,
at each stroke of the piston a predetermined
quantity of steam at a constant pressure 18
admitted to the eylinder.
torque of the engine-shaftis directly propor-
tional to the Stemn -pressure it will remain
constant. Thespeed of the engine will there-
fore depend upon the torsional resistance
which the constant torque meets with.  "T'he
work done by the engine is the product of the
speed and the steam -pressure. Hence if the
constant-admission engine is called upon to
do more work it must increase 1n speed.

The work done by the generator is the

Inasmuch as the
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5 , 602,325

product of the electromotive force and its cur-
rent. Now the electromotive forece is pro-
portional to the speed of the engine. Hence

the current is proportional to the torque of
the engine. The engine having a constant
torque, the ”8]161&1301" will deliver a constant

current so lonﬂ‘ as the magnetism of its field
remalns the same. In a system of this kind
the amperes of current supplied to the motor
will depend,therefore, upon theelectromotive
force of the current. At low speeds the re-
sistance of the motor-circuit is low, and hence
the electromotive force of the constant-cur-
rent generator can be reduced. When the
speed of the motor is to be increased, the
electromotive force of the generator must be
in¢reased in order to overcome the increased
resistance of the motor due to its counter
electromotive foree.

Now inasmuch as the electromotive force
of the generator varies with the speed of the
engine “and the speed of the engine depends
upon the steam-pressure and the torque of
the generator, if the steam-pressure is con-
Smnt 1t is 011]3? necessary to vary the torque
of the generator in orderto get either a greater
or a less electromotive forece. The torque of
the generator depending on the current and
the magnetism of its field and the current be-

ing constant, it follows that by simplyincreas-

ing or diminishing the magnetism of the gen-
erator-field its torque will increase or dimin-
ish. 1t 1s therefore possible to make the en-
ogine run slower or faster by increasing or
diminishing the magnetism of the generator-
field. It follows that this simple manipula-
tion of the rheostat » varies the electromotive
force of the generator-current, and conse-
quently the speed of the motors. Ience when
the vessel 1s to travel at a slow speed the
strength of the generator-field is inecreased
by means of the rheostat . If, on the other
hand,thespeed of the vessel is to be increased,
1t 18 0111V necessary to diminish the streng th
of the generator-field and the motors will Lhns
Vary “mtomatmally with the work to be done.
Iig. 4 shows, diagrammatically, in what way
two generating-dynamos and two motors may
be arranged.

If 1s a reversing-switch by means of which
the direction of rotation of the motors may
be changed by reversing the direction of the
current in the armatures of these motors.

When there are several propelling-serews,
each of them may be rotated separately and
there may be intercalated in each or any
motor-current variable resistances. There
may be employed all the ordinary rheostats,
switches, resistances, and similar appliances
commonly known and used for regulating the

action of the electric motors, and more par-
ticularly in the case of twin serews employed

| without a rudder, as indicated in Fig. 2, for

the purpose of controlling the speeds and the
state of rest or motion of the respective mo-
tors. If the engines employed for driving the
generating-dynamos have dead-centers, we
may utilize the exciter for the purpose of
starting the engines in the following manner:
The exciter being driven by a separate small
engine 1s easily moved, and the current from
the exciter is sent into the generating-dy-
namo, which is thereby momentarily convert-
ed Into an electric motor and by its rotation
will start the generator-engine.

In Kig. 4, G is the double-pole switeh, which
can be employed for this purpose.

The current from the generating-dynamo
may he used for energizing motors for driv-
Ing various machinery in different parts of
the ship-—such, for instance, as the steering-
gear.

Having now particularly described and as-
certained the nature of my said invention and
in what manner the same is performed, I de-
clare that what I claim is—

1. In a system of electrical propulsion for
navigable vessels, the combination with a pro-
peller-wheel, of a steam-engine having a con-
stant steam admission, two or more generat-
ing-dynamos having their armatures connect-
ed in multiple with the main conductors, and
driven by said steam-engine, a separately-
driven constant-potential exciting-dynamo
with which the ficld-coils of the main dynamos
are connected in multiple, a rheostat in se-
ries with the exciter-armature for varying
the field strength of said dynamos, two or
more electric motors connected to the propel-
ler-shatt, and having their field-coils in se-
ries multiple with their armatures, and a re-
versing-switich between the field-coils and the
armatures of said motors, substantially as de-
scribed.

2. In a system of electrical propulsion for
navigable vessels, the combination with a pro-
peller-wheel, of a steam-engine having a con-
stant steam admission, a main generating-dy-
namo driven by said steam-engine, a sepa-
rately-driven constant-potential exciting-dy-
namo in circuit with the field-coils of said
main generator, a rheostat in series with the
exciter-armature for varying the field-mag-
netism of the main generator, and an clectric
motor 1n series with the generator-armature
and arranged to drive the propeller-shaft,sub-
stantially as described.

In testimony whereof I affix my signature
1n presence of two witnesses.

JEAN JACQUES IHEILMANN.

Witnesses:
CLYDE SHROPSHIRE,
HENRY DANHERT.
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