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STEERING APPARATUS FOR M'ARINEVESSELS.
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~ Original applmatmn filed October 2 1894 Sarial No. 524,764, Dmded &nd this apphcatlon ﬁled I'ebrumfy 11 1895 Serml No,
- | 637,948, (No model ) o |

o Y

To all whom. it may concern:
Be it known that I, SEBASTIEN LACAVA-

LERIE, of Caricas, VeneZuela haveinvented a
new and Improved Steermﬂ' Apparatus for

Marine Vessels, of which the following is a
full, clear, and exact description.

My mVentlon relates to improvements in
steering apparatusfor marine vessels and par-

tlcularly to submarine vessels, being espe-

cially adapted for use in connection w1th a

- vessel of the kind shown in my application

for Letters Patent of the United States, Serial

No. 524,764, filed October 2, 1894, of which
this appheatmn is a division,

The object of my invention is to produce a
powerful and easily controlled steering appa-

‘ratus, which is adapted to steer a vessel either

~ up or down, to one side, or alternately to one
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side and then to the other so as to cause the.
| paratus.

vessel to progress in a sinuous line.

A further objectof my invention is to pro-
duce a steering apparatus of this kind, which
is ecompact and adapted to be secured in a:
- vessel in such a way that it will not be dis-.

25

placed by the various evolutions of the latter.
Tothese ends my invention consists of cer-

tain features of construction and combina-

tions of parts, which will be hereinafter de-
scribed and claimed.

Reference is to be had to the accom panying

drawings, forming a part of this specification,

in whwh sunﬂar ﬁﬂ‘ures of rexerenee mdlca,te_,

- corresponding parts in all the views.

5o

Figure 1 is a central vertical lonﬂ'ltudmal |

seotlon of thestern cone-section of the vessel,

showing in sectional elevation my Improved
‘Fig. 2 is a verti-
- cal cross-section on theline 22 of Fig. 1. Fig.,
3 18 a sectional plan on the line 3 3 of Fig. 1 -

steering apparatus therein.

and Fig. 4 is a broken vertical section of the

stern-section of the vessel and shows in ele-

vation a modlﬁed arranﬂ'ement of the steer-
ing apparatus.
The section 12 of the vessel is plefela,bly

of conical shape and it represents the stern
“end of a submarine vessel and is provided at

the top with a lookout 37 which has sight
holes 38 therein. The steering apparatus 18

designed to steer the vessel either vertically,
laterally or alternately from one side to the
‘other and to this end it is provided with a se-

| ries of ﬁn-sha,ped 1uddels 39 40 and 41, the
rudder 39 being placed centrally beneath the

stern cone 12,the rudders 40 on opposite sides
of the said cone, and the rudder 41 at the
stern of the said cone. Each rudder is held
substantially parallel with the vessel and is
capable of either a rotary or oscillatorv mo-
tion, as described below To
ruddels are mounted in a substantially simi-
lar way, and the rudder 39 is secured to a

this end the :
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shaft 42 which is journaled in a movable box

43 so as to turn with the box and also revolve

in it, and this box is formed on the end of a
'hollow shaft 45 which turnsin a suitable stuff-

ing box 44 on the under side of the cone 12,

as shown clearly in Fig. 1, and the shaft 45
also turnsina supportmﬂ* arm 46 of a bracket

47 which is erected in the cone 12 and sup-
ports various parts of the rudder-working ap-
The shaft45 is provided with a gear
wheel 48 which is turned by a gear wheel 49
on a vertical shaft 50 which 18 supported in
the arm 46 and also in the arms 51 and 52 of

‘the bracket 47, and the shaft is driven by

an electric motor 53 and when the shaft is
turned, it, by reason of the gear connection
just desCribed, turns the hollow shaft 45 and
box 43 so as to move the rudder 39 laterally

| and thus impart a lateral movemeut to the
vessel. |

To enable the rudder 39 to be oscillated or

revolved on its own axis, the shaft 42 is pro-,
vided with a pinion 54 meshing with a pinion
55 on the shaft 56 which extends upward

through the shaft 45 and is provided with a

gear wheel 57 meshing with a gear wheel 58

on the hollow shaft 59 which, t()frether with

e
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othershafts to be described below, is mounted -

on the shaft 50 and is turned by an electric

‘motor 60. If, therefore, in order to give a

sinuous movement 1o the vessel it is deswed
to oscillate or revolve the rudder 39, the motor
60 is set in motion and by reason of the gear
connection described, the shafts 56 and 42
are turned and the. rudder 39 revolved.

It is desirable, in order to get quick steer—

age, that the main rudder 41 be given a move-
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ment similarto and coincident with the move-

‘ment of the ruadder 39, afnd to this end it is

connected with the shafts 45 and 56 by the
lfollowmﬂ' meehamsm On the shaft 45 isa
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sprocket wheel 61 which connects by means
of a chain 62 with a sprocket wheel 63 on the
sleeve 64 which forms a part of the box 65
which is journaled on the vertical counter-
shaft 66 mounted in suitable bearings 67 on
the top and bottom walls of the cone 12, and
this box 65 is held in a suitable casing 68 and
carries the shaft 69 of the main rudder 41,
which shaft 69 is journaled in a stuffing box

70 forming a part of the box 65 and in a box

71 which slides laterally 1n a slideway 71* at
the rear of the stern cone section 12. If will
thus be seen that when the shaft45 is turned

so as to impart a lateral movement to the box

43 and rudder 39, it will also, by meansof the
sprocket wheels and chains, turn the box 65
and move the shaft 69 and rudder 41 so as to
oive the samemovement to the rudder 41 that
is imparted to the rudder 39. The slideway
71* is shown on the outside of the cone sec-
tion 12, but by making the said cone section
a little broader at the s-tern 1t will be unnec-
essary to run the slideway outside the stern,

To provide for revolving the rudder 41 in
unison with the rudder 89, its shaft 69 is con-
nected directly to the shaft 56, the shaft 69
being geared by the pinions 72 ‘and 73 to the
vertical shaft €6 and the latter is provided

with a sprocket wheel 74 which is driven by
a chain 75 connecting with a sprocket wheel
76 on the shaft 56, and when the shaft 65 1s

revolved to revolve the rudder 39 it will be
seen that it alsoimparts similar movement to
the rudder 41. |

The side rudders 40 are mounted in a gen-
eral way like the rudders 39 and 41, and their
function is chiefly to steer the vessel up and
down. These rudders are each secured to a
shaft 77 which is held in a box 78 carried by
a hollow shaft 79 which is journaled in a suit-
able bearing 80 in the side of the cone 12,
and the hollow shafts 79 are supported on a
transverse shaft 81 extending across the cone
12 and the shafts 79 are provided with gear
wheels 82 meshing with and driven by gear
wheelg 83 on a shaft 84 which furns in bear-
ings 85, see Fig. 2 and is held parallel with
the shaft 81. The shaft 84 is provided with
a worm wheel 86 which meshes with a worm
87 on the hollow shaft 88, see Ifigs. 1 and 4,
which turns on the shaft 50 and is driven by
an electrie motor 89 and thus, by setting the
motor in motion, the shaft S8 is turned and
by means of the gear Just described imparts
amovement to both hollow shafts 79and these
move the boxes 78 up and down, as the case
may be, while the boxes move the shafts 77
and the rudders 40, thus changing the angle
of the rudders to the vessel and causing the
latter to ascend or descend.

The rudders 40 are capableof rotary move-
ment, and to this end the shafts 77 and the
sald rudders are connected by pinions 90 and

01 with the shaft 81, and the latter connects !

by a worm wheel 92 and worm 93 with the
hollow shait 94 on the shaft 50, the said hol-
low shaft being driven by an electric motor

540,105

95 which, on being set in motion, tarns the
shaft 04 and the Tatter by ifs gearing turns
the shaft 81 which, by means of the pinions
91 and 90 imparts a rotary movement to the
shafts 77 and ruadders 40.

It will be seen from the above description
that any necessary movementcan be imparted
toeither rudder,and thusthe direction of the
vessel can be very easily regulated.

In Fig. 4 I have shown a slicrhtly modified
form of rudder-w orking apparatus, which has
the same means as above deseribed for mov-
ing the rudders 40 and 41, but two of the mo-
tors are taken from the shaft 50 and motors
96 and 97 used for working the rudder 39.
The motor 96 is connected by a worm 93
and worm wheel 99 with the shaft 45 of the
box 43, so as to move the box and its rudder
when necessary, and the motor 97 is connected
by a worm 100 and worm wheel 101 with the
shaft 56 so that when necessary the motor 97
may be started, the shaft 56 turned, and the
rudder 39 actuated in the manner already in-
dicated. |

I have notshown the electrical connections
for the motors, as these are of the ordinary
kind, as also are the motors, but it will be
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seen that the arrangement of the motorsand” gy

gearing brings the vessel under perfect con-
trol and enables it to be moved like a fish in

almost any direction.

Having thus described my invention, I
claim as new and desire to secure by Letters

Patent—

1. A steering apparatus for marine vessels,

comprising the combination of a box proj ected
beyond the vesseland communicating with the
interior thereof, said box being capable of re-
volvinginits seat,an exterior shaft revolubly
mounted in the box and capable of turning
therewith, a rudder fixed to the shaft, and
mechanism within the vessel for independ-
ently operating the box and shaft, substan-
tially as deseribed.
- 2, A marine vessel provided with rudders
located upon its sides and operatively con-
nected with each other, said rudders being
mounted on shafts extending longitudinally
of the vessel, and the shafts being mounted to
turn about an essentially horizontal axis ex-
tending transversely of the vessel, substan-
tially as desecribed.

3. A marine vessel provided with a hollow
transverse shaft carrying a box at its outer
end, a longitudinal shaft rotatably mounted
in the said box, a rudder on the said longi-
tudinal shaft, and a transverse operating
shaft extending through thesaid hollow shaft
and having a driving connection with the
rudder shaft, substantially as deseribed.

4. A marine vessel having a bottom rudder

and an end rudder mounted to rotate about

vertical axes, and an operative connection be-
tween the said rudders to cause them tomove

simultaneously and in the same direction,

substantially as described.
5. The combination, with the vessel, of the
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boxes j'lournaied at the Sférn and on the bot- | the stern and bottom rudders to turn them,a 13

tom of the vessel, the shafts carried by the
boxes and adapted also to turn therein, the
rudders on the shafts, and gear meohamsm for
either samultaneously moving the boxes orro-

tating the rudder shafis, substantially as de- |
-scmbed |

) The' combmatlon w1th the vessel the
radders on the sides, bottom and end thereof

of the boxes journaled on the vessel to earry

the rudders,the shafts secured to the rudders

“and J_ournaled in the said boxes, a motor
‘geared to the stern and bottom boxes to move
them, a second motor geared to the shafts of |

T—

third motor geared to the boxes of the S1de
rudders to move them, and a fourth motor

geared to the shafts of the side rudders to

turn them, substantlally as described. |
- 7. The combmatlon with the vessel and the

| box arranged to slide in its stern, of the rud-

der ha,vmfr a shaft carried in the smd sliding

| box, and means for moving the rudder bodlly |

and re?rolvmg it, substantlally as described.

bEBASTIEN LAOAVALERIE
Wltnesses

Fco. BENITES POLEO | |
J OHEN KERTH- FALOONER THOMSON,
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