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UNITED STATES
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SPECIFIOATION formmg part of Letters Patent No. 622,398,dated April 4, 1899
' Application filed Nwember 17, 1898. Semal No. 696,683, (No model)

“To ll whom it may concermn: |
Beitknownthat I, GASTON SAUTTER, acitis
zen of the Republm of France, remdmg at;
Paris, France, have invented eertain. new and
useful Improvementsin Klectric Steering Ap-
paratus for Vessels, of which the following 1s
a specification. |

My invention has relation to a steering ap-

paratus for vessels, and in such counectlon
it relatesto the ccmstl uction and arran ﬂ'ement

-~ of such an apparatus.

The principal object of my 1nventlon is to
provide a steering apparatus for vessels 1n

which the rudder is directly actuated by

means of an electromotor without the inter-
vention of a steam-engine and motor con-

- {rolled thereby.
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ing the rudder toward the left.

My invention, stated in gener&l_t-erms, con-

sists of an electric steering apparatus for ves-

sels constructed and arranged in substan-
tially the manner hereinafter described and
claimed. |

The nature d:l'ld scope of my invention Wlll |
be more fully understood from the following

description taken in connection with the ac-
companying drawings, fmmmg part ‘hereof,
and in which— |

Figure 1 is a diagrammatic view of an ap-

par Atus embodymﬂ‘ main features of my in-

vention, cer tain portions of S‘le apparatus be-
ing Shown in section.
tional view of the tr ansmitter for ming a part
of the apparatus, and Kig. 3 18 a cross-sec-
tional view of the eommutaﬁcm rheostat, also
forming part of said apparatus.

Refeumn to the drawings, A repr esents the
tmnamﬂater consisting essentlally of acon-
two branches, one
branch carrying a spnnﬂ'—-contact a*, bearing

upon the various contact-points @ a,g whereas

the other branchis also provided mth a simi-

lar spring-contact a°, bearing upon the seg-
mental contact- plate a. The contlolhnfr-level

A’, actuated by the operator, est&bhshes the

-peswwe pole of a source of energy with any

one of the said contacts. The contacts a4~ are
intended for turning the 1udder toward the

right side, while Lhe contacts a’ are for turn-
A senes of
e(}nneetmmstnps unite each contact o’ and
a? of the transmitter A to each of the contacts
b and U? of the receiver B, A metallic con-

'emtmﬂ‘ the rudders.

Fig. 2 1s a cross-sec-

 tact-rod C islocated and adapted to be moved

in front of the receiver I3. This rod Cis pro-
vided with an insulated surface ¢, adapted to
interrupt or allow the current to pass as it ar-
rives at one of the contacts b’ or b* of the re-
ceiver whenever the contact-rod C is orisnot
in connection with the contact &' or O The
diagram clearly showshow the current passes
by means of the spring-contacts carried by the
receiver B. The contact-rod C is mechan-
ically connected by means of a screw j and
gear-wheel H with the principal motor M op-
An auxiliary motor M/,

fed 1ntermedlately through a system of com-
mutators having electr omaﬂ‘nemc relavs R’
and R? gives power to the rheostat and com-
mutator E of the principal motor. The com-

| mutator-rheostat E consists of four parts e

et, 5, and &% each of which commumeates

w1th Q seetlon of a rheostat, as illustrated in-

Ifig. 1 of the drawings. The apparatusisalso
prowded W1th three circular plates or metal-
lic rings €', €?, and €’. The ring ¢’ communi-
cates by wire 20 20 with the poswwe pole of
the source of energy, and the ring ¢’ by con-
ductors 18 17 communicates Wlth one of the
brushes of the principal motor M. Thering
¢* communiecates by wire 21 21 with one of the
poles of a relay R .
is provided with two relays R°® and R* which

The principal motor M
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are intended to operate the commutatms |

which permit the current to traversethe mo-
tor M in one direction or the other, so as to
cause it to rotate correspondingly.

The construction and arrangement of the
electromagnetic relays R, R?, R3 and R* are
the same as described in Lettels Patent No.
553,819, granted to myself and J. M. L. Sa-
vatler and C. E. De Lagarbe under date of

January 28, 18%96,and they consist,essentially,

of an eleetmmawnet actuated by a current
taken in derivation from the source of energy
and in which the armatures by closing upon
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the electromagnet constitute commutators -

and either establish or cut off the communi-
cation between the circuit of the motor and
its source of energy. The shaftof the auxil-

iary motor M' imparts motion to the shatt IX
of the commutator E by means of an epicy-
i cloidal train of conical gear-wheels adapted
to receive 1ts movement through a pinion G,
actuated by the principal

motor M. This
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train of conical gears consists, essentially, of
a gear-wheel ¢', operated by a pinion G. This
wheel ¢ carries inits interior two axles, upon
which rotate two bevel-pinions ¢® These
two pinions gear with two bevel-gears ¢®and
¢*. The bevel-wheel ¢!is keyed to the shaft
IL of the commutator E. The main wheel ¢’
1s loose upon the axle of the system. From
the foregoing description it will be under-
stood that in this differential train if the
wheel ¢’ is stationary in space and the wheel
g° alone be rotated by the motor M’ the wheel
g* will rotate in a direction opposite to that
of the gear ¢° and with the same speed. If
the wheel ¢' is rotated Ly the pinion G in
either one direction or the other, it will accel-
erate ordiminish the rotation of the wheel ¢
relatively to that of the wheel ¢ It will
therefore be observed that the combination
of rotations produced by the wheels g’ and ¢
will cause a rotation of thewheel g*and axle
of the auxiliary motor M', or in an opposite
direction, or no rotation. The current trav-
ersing the transmitter A and receiver B is
only foroperating the relays R'and R>—that
13, to open or close the system of induetion
of the motor M'. The relay R’ isintended to
turn the rudder toward the left and the relay
R* to turn it toward the right. '
1The excitation of the motors M and M’ is
independent and is by preference controlled
trom the original electric source of energy.

In the operation of the apparatus when the

transmitter-lever A is displaced from its po-
sition of rest and is, as illustrated in the dia-
gram, upon one of the contacts ¢? the current
of the positive pole of the source of energy
will pass by the wires 1 and 2 to the plate «,
always in contact with the lever A’, and

through the said lever to one of the contacts
a*.  This contaet ¢” is connected, as are all

the other adjacent contacts, by means of
wires 1'and 2, with the corresponding contact
b7 of the receiver I3 in communication with
the positive pole of the source of energy.
From the contact 0* the current isadapted to
pass through intermediate contacts in the
diagram to the conductor-rod C, connected
by means of the wires 3 and 4 with the relay
R'. The magnetic relay becoming energized
closes its armature and establishes the corre-
sponding contacts indicated by the small
squares on the diagram. The current crosses
the relay and returns to the negative pole of
the source of energy by the conductors 5 and
6. The relay R'as soon as it is energized
permits the current from the source of en-
ergy to_cross the induector of the auxiliary
motor M'. In the diagram is indicated the
path of the current. From the positive pole

of the source of cnergy the current passes by
the conductors 7 and 8, the commutator, a
relay, and conductors 9, 10, and 11, entering
the motor M', from which it passes by the
wires 12, 13, and 14 to cross again the com-
mutator having relays and returning by the
wire 6 to the negative pole of the source of |

energy. The auxiliary motor M’, which is
then crossed by the current, begins to oper-
ate and throws into operation the principal
motor M, and consequently the rudder. It
will be understood, therefore, that the dis-
placement of the lever A’ starts in motion
the principal motor M of the rudder through
the intermediation of the motor M'. The
shaft of the motor M’ gives motion, as before
explained, through a train of differential
gears D to the commutator-rheostat E, which
18 traversed by the current of the principal
motor. Inasmuch as the pinion G is operated
directly by the motor M it results from the
arrangement of the differential gears that the
rotation of theaxle of the commutator I will
be the combination of rotations of the auxil-
lary motor M’ and principal motor M and de-
pending upon the two movements. When,
therefore, the motor M’ has been started by
the displacement of the lever A’ of the com-
mutator A, the principal motor M being im-
movable the motor M’ will rotate in the op-
posite direction the axle K of the commuta-
tor I by the motion of the differential train
of gears hereinbefore explained. Assoon as
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the handle of the commutator E has left its

position of rest and has been moved, for ex-
ample, to the right the current from the posi-
tive pole of the source of energy will pass by
wires 20 20 to the circular plate orring ¢’ and
through the handle of the commutator-rheo-
stat to the plate or ring e¢® It then passes
over wires 21 21 and actunates the relay R
and returns by wires 5 5 6 6 to the nega-
tive pole of the source. The excitation of
relay R* causes its armature to close and the
positive current from the source will pass
by wire 7 7 through the relay RR*' to wire
16, and thence to the armature of motor M,
which i1s thereby caused to rotate in a corre-
sponding direction. After issuing from tho
armature the current continues by the wire
17 15 to the circle ¢’ and thence it passes
through the handle of the commutator into
one of the contact-points ¢’. According to
the position of this contact-point the current
passes through the whole or through one part
of the rheostat and passes again by the wire
19 19 to the magnetic relay Rt and by 6 6 6 6
to the negative pole of the source. It ean
thus be seen that according to the action of
the rheostat-commutator E the current trav-
erses the armature of the motor M and causes
it to rotate and that the strength of this cur-
rent depends upon the portion of the rheostat
that 1s interposed, which depends in its turn
to the position of the contact-point ¢°, upon
which the lever of the commutator rests. The
motor M therefore begins to rotate at first
slowly, because the greater part of the rheo-
stat of the commutator E is in cireuit. In
1ts movement the motor M rotates the rudder
and 1t has a tendency to rotate it in the proper
directions, and at the same time it operates
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upon the pinion G and through it the wheel

!

g'. This wheel ¢’ is thus rotated in a direc-
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tion contrary to the direction imparted by
motor M’ to the differential train of gears.
From the foregoing it will be understood that
the motor M has therefore a tendency to neu-

tralize the rotation of the axle K of the com- |

mutator E given by motor M', and which-
ever motor rotates the faster its motion con-
trols the movement of said axle K. While
this takes place, the action of the motor M
causes the rod C of the receiver B, through
the intervention of the gear-wheel I1 and the
endless screw 7, to be displaced. This dis-
placement of the said rod occurs until the in-
sulated contact ¢ is brought opposite the con-
tact 0. At this moment the current cannot
further pass from the contact b* to the rod C
and relay R'. The relay R’ then releases its

armature and breaks the current from the
auxiliary motor M’, which then stops. The

principal motor,whichisalwaysfed,continues

its rotation and as it is then alone operating

upon the differential train of gears through
the wheel ¢’ it turns the commutator K in an
opposite direction to that which the motor M
had previously imparted thereto. The com-
mutator E while rotating brings its rheostat

oradually back into circuit, the rotation of

the motor M gradually diminishes,and it stops

entirely when the flexible contact of the com-

mutator E ceases to move. It wiil therefore

be seen that the movement of the prineipal

motor M depends, essentially, upon the move-
ment of the auxiliary motor M', which latter
has always a tendency to rotate the com-
mutator K to forece out the rheostat, and con-
sequently to accelerate the speed of the prin-
cipal motor M. In contradistinction to this
the principal motor M always has a tendency
to retard the commutator of the rheostat X,

and consequently to establish again the rheo-
statin ecireuit, which compels it to slow down,

and thus to arrest itself. There is therefore

a tendency for a constant equilibrium to be

established between the actionof theauxiliary
motor M’ and that of the principal motor M.

The speeds of these two motors have a tend-

ency to exactly counterbalance each other un-
til the principal motor interrupts the current
of the auxiliary motor, whenit brings back the
insulated contact copposite the active contact
0%  The movement of the rudder therefore
stops precisely when the position of the mo-
tor M—that is, the rudder itself—corresponds
to the contact b? which is the position of the
lever of contact of the transmitter A. There
is therefore potentially a mechanical connec-

{ion between each of the positions of the mo-

tor and rundder-——thatis, of the rudder itselt—
and each one of the positions of the contact-
rod C of the receiver—that is, of the trans-
mitter itself. This mechanical transmission

is ealenlated in sueh manner that the angle

of the rudder corresponds precisely to the
contacts a* and 0% _ |

A leading feature of my invention is that
the number of rotations which the motor M
of the rudder will make in one or other direc-
tion is foreibly or potentially limited, because
the motor is mechanically attached to the rud-
der, which can turn only to a given maximum
angle. Hence each one of the positions of
the rudder must correspond to each one of the
positions of the receiver B, and consequently
of the transmitter A. -

The rheostat-commutator E is divided into
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two series of contact-points et et € ¢® to start -

toward the left and toward the right. Kach
one of the series of contact-points actuates
one of the relays R?® R4 one for the right and
one for the left, and between each of the con-
tact-points is placed a section of the rheostat,
as indicated in Fig. 1 of the drawings. |

8o

Having thus described the nature and ob- l

ject of my invention, what I claim asnew, and
desire to secure by Letters Patent, is—
1. Inanelectricsteering apparatus,atrans-

mitting apparatus, a series of commutators

provided with electromagnetic relays or their
equivalents controlled by the transmitting
apparatus, an auxiliary motor, the circuit
whereof is adapted to be opened and closed
and its current reversed by said commutators
and relays, a differential train of gearing con-
trolled by said auxiliary motor, a rheostat
and commutator controlled by said train of
oearing, a principal motor controlled by said
rheostat and commutator and directly con-
trolling therudder,and mechanism controlled
by said principal motor and connecting the
same with the train of gearing and with said
transmitting apparatus, substantially as and
for the purposes described. |

-2, Inanelectricsteeringapparatus,a trans-
mitting apparatus, a series of commutators
provided with magneticrelaysor theirequiva-
lents controlled by the transmitting appara-
tus, an auxiliary motor, the circuit whereof
is adapted to be opened and closed and its
current reversed by said commutators and
relays, a differential train of gearing con-
trolled by said auxiliary motor, a rheostat and
commutator controlled by said ftrain of gear-

ing, and a principal motor controlled by said

rheostat and commutator and directly con-
trolling the rudder, substantially as and for
the purposes described. -

In testimony whereof I have hereunto set
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my signature in the presence of two subscrib-

ing witnesses. |
GASTON SAUTTHELR.
Witnesses:

PAUL DE MESTRAL,
J. ALLISON DOWEN.




	Drawings
	Front Page
	Specification
	Claims

