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| %0.930,859. Specification of Letters Patent.  Patented Aug. 10, 1900,

 Beit known that I, Lupwie Dignn, mana-
oer, a subject of the Emperor of Geimany,
and a vesident of Zweibriicken, Germany,

have invented certain new  and useful Im-|
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already been suggested . ent ‘No.

18253/94) in order to-obviate. this detect to-
~ provide a steering member in the form of a
~ centrifugal pump with a vertical axis rotat- |
ing in a special receptacle, an arrangement
which has never been adopted in practice. |
It has also been proposed in the American.
Patents Nos. 480,533 and 513,591 to pro-
vide one or more passages passing through

LK, ‘ L OFFICK. . ‘

. Apolication filed July 21, 1908. Serfal No. 244,686

To all whom it may concern:.

provements in Mechanism- for Propelling

Ships and other Water-Vehicles, of ‘which

the following is a full, clear, and exact speci-

fication. -

The present invention has for its object |
mechansim for propelling and steering ships
and other water vehicles and consisting of:
quickly-rotating mechanism arranged upon-
‘both sides of the ship in suitable turnable
casings; the ship being -driven forward or.
 astern, turned or steered or caused to be sub-
~merged or raised, according to the manner:

“in which these casings are set or adjusted. |

For steering ships hitherto only a rudder |
adapted to be set obliquely to the longitudi-
~ nal axis of the ship has alone been used prac--
tically speaking.  This method of steering
- presents the disadvantage, however, that the.

turning of the ship can only be produced by
® causing it to traverse an arc: ofiargeradius il
or under the most favorable conditions by
turning around the stern of the ship or its |
rudder. This renders the maneuvering of |
and troublesome. It has
(Rritish Patent No. |

r

ll
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the ship and centrifugal pumps drawing the
water through these passages-and forcing it
~ out again through appropriate nozzles ar-

 ranged upon either side of theship. = In view

. of the many defects.inherent in this construe-
tion, it likewise has never been adopted, or
at most it has heen utilized in a few special |

cases, so that the problem of a sim_iple steering .

: “producing
an intense or concentrated effect has not | ¢
vertical section through the driving appa-

gear for ships which is capable o

hitherto been solved.

~ The present invention has for 1ts object an.
extremely simple form of steering, consisting |

anal n the sides of ship,
h for-example as ro-
~tary pumps located in oppositely arranged
> casings for sucking the water and discharg-

broadly ‘in arranging or

driving mechanism such

"- "

; i the same direction toward the stern.

addition, by rotating the casings, containing

‘the driving méchanisms by different amounts

‘on the two sides of the ship, so that on one of -
| its sides the discharge apertures are difier-
“ently directed from those on the other side,

the ship can be turned in place about a ver-
| tical axis passing through its middle, in the
manner say of a magnet needle, while here-
| tofore by displacing the rudder the ship has

‘been turned in an are of a circle or around

‘hand of aclock.

in the manner of the

" The ship may be caused to back very
speedily by turning the discharge orifices for-
ward so that it is very readily maneuvered, a

point

war time or in case of accident.

“ized in submatine-boats, and by means of 1t
_the boat may be readily raised or submerged

by appropriately adjusting the casings.

- “While the 1nvention is a -1-a_ptéd for pro pél-é

tical and horizontal planes and also in any

~oblique planes, it is evident that with the

which is of the greatest advantage in-

- this mar propelling force is exerted
on the ship :and it is rendered steerable in

60
70

ling and steering vessels on the surface of
“the water, and is also-adapted for propelling -
‘and steering submarine vessels, both 1n ver-

85

proper adaptation of the buoyancy -of the
vessel to the medium in which 1t floats any -
character of vessel may be enabled to ‘be -
‘propelled -and maneuvered without the re-

‘quirements of a rudder or variable ballast.
~ An embodiment of the invention is illus-
trated in the accompanying drawing, in .

LR '

Flgurellsa’ tgp VleWOf the s]11p pmtl&lly

in section. -Fig. 2 represents a section

90

9_57_ |

‘through the driving mechanism with its
‘motors, Fig. 3 shows the steering wheel,

‘Fig. 4is a side view of the ship, showing the

‘driving mechanism arranged m horizontal

“adjustment, Fig. 51s a similar view but show- 100

ing the driving. mechanism -adjusted ob-

liquely, Fig. 6 is a sectional view similar to
Tig. 2 but showing a modification of the

~In the example illustrated, a is the hull of

drivin‘gapg &fﬂtﬁs; and Fig. 7 in its Li_pl)e}f'

e view and in its lower half is a

ratus of Fig. 6.

“the Shlp Thaving the . driving or propelling

mechanisms b, b arranged in pairs outside its:
walls, as shown in Fig. 1. These mechan-
1sms eonsist of & casmg ¢, having a sucking
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part and a discharging part. The mouth-
plece v of the sucking part may be furnished

‘preterably with a grating e, to prevent the

entrance of foreign bodies. The discharging
part x of the casing is arranged on hoth sides

~of the pump and having its flanges w forming

a tight joint with the side walls of the rotat-

10
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g pump, so that the whole of the entering
water 1s compelled, as the arrows indicate, to
go from the sucking part through the rotat-
Ing body of the pumps and be dischargec
from the discharging part. A casing ¢ of the
pump mechanism is integral with the hollow
shaft ¢, which enters through an opening in
the shell of the ship, the opening being made
tight by the stuffing box z and which shaft
terminates into the driving devices %, which

latter are either pulleys, driven by ropes ¢,

20

25

30

35

40

as shown m Ilgs. 1 and 2, or are sprocket
wheels adapted to be actuated by chains, as
Kig. 6 shows, or by any other suitable means.
Within the casing ¢ is airanged the rotor or
driving wheel of the propelling and steering
mechanisms, the shaft ¢ of said rotor having
on 1its inner end the coupling part ¢, which

‘may be fastened to the respective driving

motor 1. _

In the illustrated example, the driving
wheel 1tself is formed by two side walls & and
longer and shorter paddles ¢* and @, cast
alternating into the side walls and further by
central tongue d*, arranged circumferentially
in the plane of revolution through the middle
of the wheel and forming lateral annular
channels for the water on each side of the
hub. The longer paddles ¢ extend from the

outer end of the side walls in to the central

tongue, and the shorter paddles 3 extends
only over the outer ring part of the wheel, the

1nner ends of the paddle d° terminating at &

point of greater radius than the outer pe-

riphery of the central tongue. The cenfra
- tongue d* which, as above stated, is integral

45

with the inner ends of the longer paddles ¢,
transmits the rotating movement of the

~shaft ¢ to the whole rotor of the propelling

50
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65 7. % : - : : . :
~driving wheel d, is preferably enlarged spi- | operating wheel ¢ after it 1

| F&r plates, so that

118 center.

and steering mechanism, and further it is
formed in curved shaipe, annularly from the
sides to the middle plane to provide for the

iree admission of water without shocks and

Irictional loss. For this purpose the side

walls d" are formed as shown in the upper

arts of Iigs. 2 and 7, that is to say, as anhu-
they have an opening for
iree passage of the water, which after bemng
sucked by the mouthpiece of the passage, is
guided axially into the driving wheel from
In the direction of the movement
of the ship the driving wheels d are inclosed
by casings x secured to the casing ¢, whereas
on the side opposite to the divection of the
movement of the ship the shells of the casing
z terminate in the discharge orifices ;. The
hollow spacing between the casing 2 and the

030,359

rally, (Fig. 7); similarly to the practice in
rotating pumps.

Lhe preferred form of driving and steerimg
wheels comprise the two annular plates
joimed together by the longer and shorter
paddles ¢ and @* preferably formed mtegral
therewith and arranged alternatelv betwoen
the said plates " extending from {he periph-
ery of said plates in curved lines toward the
middale or hub portion of the wheel or axle .
The longer of these plates ¢* meet and are
tormed integral with a hulb portion which js
cirectly secured upon the axle or shaft q and
extended circumferentially in a middle or
central plane between the two annular side
plates d’ to form an annular tongue ¢* which
extends outward and blends with the inner
ends ol the curved paddles 2, as clearly
shown in Figs. 6 and 7. This construcion
provides curved water passages [aterally
from each side of the annular plates " and
through apertures adjacent to the huh por-
tton and which apertures curve mwardly and
then radially beiween the said curved pid-
dles d*, whereby the water may he sucked in
tront each side by centrifugal actlon, caused
to ttow radially outward under the action of
the paddles, the water entering froni each
sile of the cenfer of the wheel, uniting he-
yond the center toncue &' and then hemg
co-acted upon by the curved paddies ¢* and
¢’ which impart motion to it. Other forms
of propelling wiieels may he emploved in
place of the particuiar form shown so long as
they accomplish the same general results,
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without departing from the spirtt of the in-

vention.

the mechanism is driven by electrie
motors, steam or gas turbines f or any other
suttable means driving the shafis g ol the
propeihng wheels 4 either directly or through
suttable transmission members. By turning
the casing ¢ the admission aperture can ba
directed forward or rearward so that a force
propelling the ship forward or rearward can
neexerted. The casingis adjusted by nreans
of the operating gear arranged at the niddle
oi the ship, and provided with an operaling
wheel 7 acting upon two cable-pulleys £ and /.
+he cable-pulley  is connected by means of
a sleeve 7 with a pulley o and the cable pul-
ley 1 1s mounted on a shaft carrying at ifs
front portion a pulley ¢ concentric with o
By means of pins inserted in openings P, 7"
1n the pulleys o and ¢, the operating wheel 4
may be coupled with these pulleys. By
means of an endless cable m the cable pulley
ke 1s connected with the setting mechanism
of the casings on the left hand side of the
ship, while similarly the cable nulley [ acts
upon the casings on the right hand side of the
ship. By means of the cable e, bevel wheels
s and cables ¢, ¢ the pulleys % connected with
the casings ¢ are rotated. By rvotati nge the
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s been coupled 130



~ with. the pulley 0 the cdsmgs onr the left hand

10

side of:-the vessel are adjusted; and:when the:

~ operating: Wheel 7-has been coupled with the |

~ pulley ¢ thie casings on the right hand side can |
be adjusted, and-according to the adjustment:
or: setting of these casings the ship-can: be |
- driven: forward - or astem or’ be sneedll v
 turned.: EE . . '
Fig. 4 shows uhe p051t1011 of the propellmo-‘i-
mechamsm having its axis arranged parallel
to the length of the ship; which ar 1‘&11gersmntf-_-'
results inithe forward. propellmﬂ* of the ship. |
Fig. 5 shows an.arrangement of the driving.
or: pmpehmutJp mechanism, having its axis ar-
ranged obhqualy with: 1e[erence to the 1eno‘ths
- This latter pemtlon of Hig.. &
would cause this side of the ship to be lifted |
obliquely. upward, while in submarmes 1t |
- would. cause upward movement; bodily,. of
s ewdent that: |
by other: aa]usmlents of: the casmgs of the

of the ship:

the ship while advancing.

driving or propellmb Tmechanisms;

' .movemen’cs of the ship may be produced
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' this manner is character ized by the readiness |

Steam, electricity, compressed air, or the
| lme may be utilized for drivi
If electric motors are used ‘SeTies re-
sistance are preferably employed, so. that by
switching them in the speed of rotation of the "
motors may be varied; in the case of steam,"
compressed air or the lme the regulation m a,y_--
be produced by throttling or in any other
In phce of the operat--
Ing or steering gear ac tuated by hand which
18 here shown and which is only suitable for.
‘ships of small size, in the case of larger ships, |
mechanical aetua,tmn by means ol steam,
compressed air, liquids under pressure, or
electricity, may be resorted to and the ac--
tuation of the casings containing the driving

gear.

cmwement manner.

mechanism may if necessary be produced by

‘special auxiliary motors or relays and these |
“may be actuated by special gear of the most-_-_

recent and eJective construction..

Instead of the device for propellmg andi
steermﬂ‘ of ships as described hitherto in |
which the driving mechanisms are a,rranﬂ‘ed.
in turnable casings and the steering is done |
by adjusting these casings into.the one or

~ the other direction, there may be used varied
embodm ent Oi the mventmn Whlch consists
fixed at the wall of the
ship so as to be immovable and only the pro-
pellers or driving mechanism in the diferent
casings are driven with diferent velocity or |
eventually in opposite direction to each
Tt is evident that bv such means
may be al-
tered at liberty, if the diTerent driving-

in that the casings are 1

likewise the direction of the ship

mechanisms are combmed in a suitable way

for instance by driving those of the one side
with greater Velouty tha,n tnose of the Other]

ﬁ

ks ah‘eady sta,ted a Shlp constru(,ted in

Wlth Whmh 1t

0 uher;,'

ne. the drwmg

I

-

s - S -l

be drwen
'tumed submerﬂ‘ed lowered or ralsed

by 1ts qmet 1*u;1n1ng and the low: cost: of ‘driv-

ing it
for steermg the ship.
however beused in combination with existing

ships’ propellers so that by. arranging two or:
more mechanisms on a. ship its speed or
| ability for 11':,:meuvermg "rpay be 1&1”'0 ely n-

- | creased: - - -
Ttis emdent that the invention. may be ap-
| tphed likewise forthe propelling and steering:
“of airships, either in: the form illustrated and-
,fdescrlbed a,bove or_.in any modification:
{ adapted especmlly for this purpose. '
~ Having now particularly described. and
“ascertained the nature of my said-invention
‘and in what manner the same is to be per-
’_iormed T declare that what I claim is:
1. Appa,ratus for propelling and steering:
?shlps and other vehicles which consists of the
_ ._-_001111)1;:1‘;”131011 of & plurality of high speed pro-
| pelling mechanisms, casings:inclosing said
propelling: mechs anisms and havmg a front:
- | mouth-piece aJapted to. suek the water or
‘medium acted upon; and also provided with

‘a rear: discharge mouth—plece sald rear dis-
.charge mouth-piece guiding the ejected water
or other medium rearward: aiter
passed through the driving mechanisms,
~means for drwmﬂ the propelling meehan -
isms, and means. for ad]ustmﬂ the casings to
. change the direction of suction and discharge
‘whereby the ship may be driven forward or

backward, steered or turned submelged

_;flowered or raised.

2. Apparatus for propellmg and steermg

-shlps and other vehicles, which consists of .
‘the combination of a plurahty of high S£eed
‘propelling mechanisms each of said mec

‘1sms consisting of two annular side plates d’
| connected by fransverse long paddles d* and
}-Sh ort-paddles d?, and having a hub provided
dapted to
| direct the water or other medlum between
the inner ends of the paddles, means for driv-
ing the propelling. mechamsm casings inclos--
‘ing the propelling mechanisms provided with
‘suction and discharge orifices oppositely ar-
ranged for entrance and discharge of the
| water or other medium, and means for ad-
justing the casings to change the direction of
suction and discharge whereby the ship may
steered or

with a central &ﬂ]ﬁl‘ul&]ﬁ‘ tongue d* a

forward or astern,

it has:

all-.

Itisunnecessary to provide a rudder
~ That apparatus may
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3. App&rauus for propelling and steermﬂ"_'

-_;[Shlps and other vehicles, consisting of the_
‘combination of a plurahty of high speed pro-
‘pelling wheels arranged in pairs in appropri-
‘ate turnable casings on both sides of the ship
1 sawd casings having suction and discharge -
‘openings, means for driving said propelling
‘wheels, means for adjustment of the casings
of the propelhng wheels consisting of a steer-

ing wheel 2, concentric disks o, ¢, the one of
which is arranged to be coupled to the steer-

can be maneuver ed Ilkerse 1 mL.D Wheel ELIid 111termed1atmg means [01‘ 129
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transterring the movement of said disks to

the casings ol the different propelling' mech-

10

15

20

- anismes.

4. Apparatus for propelling and steering
vessels, which consists in rotating centrifugal
pumps upon each side of the vessel and pro-
vided with mclosing adjustable casings hav-
g oppositely directed suction and discharge
orifices; combined with means for simultane-
ously adjusting the casings of the pumps
upon each side of the vessel to change the po-
sition of the suction and discharge orifices to
the axial line of the vessel.

- 5. Apparatus for propelling and steering

vessels which consists in rotating centrifugal |

pumps upon each side of the vessel and pro-
vided with inclosing adjustable casings hiav-
1ng opposite directed suction and discharging
oriiices, commbined with means for independ-
ently adjusting the casings of the two
pumps, whereby said casings may be rotated
about the axis of the pumps in the same or
opposite directions as desired.

6. Apparatus for propelling and steering
vessels which consists in rotating centrifugal
pumps upon each side of the vessel and pro-
vided withinclosing adjustable casingshaving

930,359

opposite directed suction and discharge ori-
fices, combined with means for independ-
ently adjusting the casings of the two pumps
whereby said casings may be rotated about
the axis of the pumpsin the same or opposite
directions as desired, and a hand operated
means to simultaneously control the adjust-
ment of the casings upon hoth sides of the
vessel.

7. Apparatus for propelling and steering
vessels, which counsists of a centrifugal acting
device having suction and discharge ports

and arranged upon the outside of the vessel 4

and for creating a current of the medium in
whien the vessel fivats, combined with means
extending through tiie side of thie vessel {or
aqjusting  the centrifugal acting  device
whereby the discharge of the medium circu-
lated may be directed in different directions,
and hand controlled devices for regulating
the adjustment of the means lor direceting the
discharge of the imedium.

LUDWIG DIEHL.

Witnesses:
LurrroLp QUELL,
CARL WEINMANN.
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