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To all whom it may concern:
Be 1t known that I, Lasyarrize R, Fuwba,
a citizen of the Umited States, residing in

the city and county of San Ifrancisco and |

State of California, have invented new and

useful Improvements in Propéllers, of which

the following is a specification. |
My invention relates_to improvements in

propellers which are adapied for the trans-

mission of power by means of fluid in which

- the propellers arg revolved.

It comsists in a novel construction of the
propeliers, and means by which the propul-
sive action may be changed or reversed with-
out stopping the engine or motor.

It comprises the combination of parts,

- and” details of construction which will be
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more fully explained by reference to the uc-
companying drawings, 1 which—

Figure 1 is a front elevation of my pro-
peller. Tig. 2 is a section on the line a—a
Fig. 1. Tig. 3 is a side view showing the
propeller as applied to the stern of a vessel.
I1g. 4 1s an end view, partly in section, of
the propellers mounted in pairs. Tig. 5 is
a rear clevation of a disk. IFig. 6 is a view
of the propeller as applied to submarines.
If1g. 7 shows the successive positions of the
direetion controlling disks for driving in
different divections. Fig, 8 is a view of
the mvertion as applied to aiv-ships,  [Figs.
J and 10 shiow a modified form of the pro-
peller. ' | o

It 1s the object of my invention to pro-
vide a device for the propulsion of vessels
or structures through any fluid medium,

such as water or air.

The propeller as’constricted consists of

- blades A secured to a hub on'the revoluble
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shaft 2, through which power may be trans-
-mitted from any suitable or desired motor

to revolve the device. These blades are
arch-shaped to form a front edge of little

follows approximately the curvature of the

circle which bounds the outer periphery of

- the blades, and may be closed as ‘shown

o0

~cavities formed by the arching of the blades:

at A’. Disks 4 having substantially the
same diameter as the exterior periphery of
the blades, -are so mounted that the con-

are presented toward the disks, and the disks

~are so constructed that as the blades revolve,

1

Y]

or no resistance in the direction of revolu- |
tion. The outer edge poition of these Llades |

!
4

the open front edges of the blades will sweep
the finid-~through which they revolve in-
wardiv, and by the closure of the rear of the
propeller blades, this body of {luid is tempo-
rariy confined during a portion of the revo-
lution of the propeller blades. |
As shown m Iig. 2 where the inner face

of the propeller blades is practically in con-"
Lact with- threplane of the disk £, a portion

of the disk is provided with an aperture,

~and another portion of the disk is without

aperture, as plainly shown. 'The operation
of this will then be as follows: The unaper-
tured portion of the disk 1s set in such a

nanneyr as to control the direction of travel,

This 1s done by revolving the disk inde-
pendently of the revolution of the shaft, and
fixing 1t so that during the operation of the

propeller, the fluid which is swept inwardly

during that portion of the revolution, in
which the propeller blades ave passing over

the unapertured portion of the disk, will be

temporarily confined, and the action of the
blades will then be to propel the apparatus
in the direetion opposite to that in which
the blades are movine. The remainder of
the disk 1s open or provided with the aper-
ture, as shown at 4*, and allows for the
free escape of the (luid after passing the un-
apertured poriion of the disk. -

In Iig. | the curve of the blades of the
propeller is such that a substantially open
passage 1s left through blades, so that when
revolving  freely, the blades simply cut
through the fluid without any sensible ac-
tion. - When construected in this manner, the
isks are provided with rims 5 which pro-
ject from the face, ahd as the propeller
blades revolve, they enter the space within

this rim, and as the outer edge of the blades

has a curvature corTesponding with the cur-
i*utur&@ the rin, 1t will be seen that the
space 1 rear of the blade will be closed by
the rim while the blade is passing-thirough
this portion eof the disk. The effect then
will be to temporarily close the space in
rear of the blades, and to produce an action
hike that previously described where the

blades ave absolutely closed at the rear. As

soon as the blades have passed the rim, the
space 1n rear of the blades will again be
opened so-that the fluid can readily pass
without obstruction; the action in this case

being to propel the vessel in the opposite di-
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‘rection to that in which the propeller is re-
- volving, as described in.the previous in-

stance. I -
The disks may be made open at all points

except the portion through which. the rim
ei!:eéxds, and where ‘the power is to be ap-
plied. W POWeL ~ Al

a

 when driving the vessel ahead. Thisisread-

25

ily effected by connecting the disks in such a
manner that they may be turned in unison.
Such a connection may be in the form oJf
-~ - cranks with suitable connecting rods 6, so

~ that two or more pairs of the disks may be

30
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moved simultaneously with relation to their
propeller blades, and an indicator may be
' employed, as at 7, to show when they are in
roper position. -When thus turned, it

seen that the blades of the propellers

the
will be
co-act with the closed portions of the rims

of the disks at a point opposite to that in
which they acted to drive the vessel for-

- ward, and thus the vessel may be reversed.

40

If used upon a submarine, it will be seen
- that by turning the disks to another point, |

the propellers will act to sink the vessel di-

rectly, and when the disks are turned again
to the proper .position, the propellers will
- act to raise the vessel; either op
~ ing effected without stopping the motor or
45 changing its speed unless the latter be found

ration be-

%9 desirable.
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When appliéd to the propulsioh of ;vessels
1n the air, the propellers may be mounted on

vertical shafts, and the disks 4 arranged in
horizontal planes. In Fig. 8 I have shown
four of these propellers, which may be driven
by suitable gearing, as at 8, through a driv-

ing shait 9, power being applied from any

suttable motor. ‘These propellers will act
both to lift and to drive the apparatus in
either direction, as previously described. In

addition to this, a propeller as at 10, may be
mounted upon a horizontal drivi_ng- shaft

so as to add 1its power toward driving the

apparatus in a forward direction. The disks
pairs, and |

4 are here shown as connected in
the vertical lpropeller shafts are independ-
ently turnable

in- suitable sleeves 11.  The

" sleeves have pinions 13" fixed to them, and

- 69

rack bars 14 engage the pinions.

- If the device is to be used to propel ves-
~ sels through the water, the propellers may
be mounted in pairs upon the shaft 2, and.
facing each other, with the disks 4 located
between them so that the water which es-
capes from the inside of the propeller
blades'will be directed toward the center and
rear, and thus assist in the propulsion of the
vessel to which the propellers are applied.

. In order to reverse the direction of motion
- . without reversing the motor, it is only nec-
essary to turn the disks so as to bring that
portion which coacts with, the propellers to
a position opposite to that which if occupies

These-

rack bars are slidable in guides, and each |

direction.

1. A propeller consisting
shaft on which said blades ate mounted and 95
‘through which they aré revoluble, said blades -
.having-an arched outer riphery, disk fit-
‘ting against the concave({)?
blades, sa1d disk having an unaﬁertured por~ -

¥70,319

rack bar coiitrols.two of the disks, so that
-the disks may all be set to operate in unison
propeller blades;
or one set may be reversed or partially

and conjuhction with their

turned with relation to the other, thus pro-
ducing a lifting or turning movement of
the front pair of
and: the rear pair in the op
The propellers thus controlled will assist in

steering or turning the vessel in any desired

I have only shown in the
a suficient portion of the

be understeod that various arrangemeénts of
aeroplanes:15 and

planes or other aerial apparatus.

It will be understood ‘that the ri ; s 5 dr_

their equivalents may be mounted upon sup-
ports which are conti
the rim may be moved and adjusted inde-
pendently ‘of the disks. Their ac¢tion rela-

guous to the disks, and

70

propellers in one direction,
posite direction.

75
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ufficie rtio apparatus to ex-
plain the propelling mechanism, but it will

80

. steering rudders 16 may
‘be employed in the usual manner of aero- -

85

tive to the propeller will be similar in éither -

_ Having thus described my invention, what
L claim and- desire ‘to secure by: Letters
Patent 15— = .. = = D

1inner sides of the
tion so’that the fluid through which the
blades are-revolved will be confined while
the blades are passing said portion..

2. The . combination in a propeller, of
blades fixed to a shaft, said blades having
the outer portions arched, a disk lying con-
tiguous with the concavities formed by the

-blades, said disk having a portion forming

90

of *blades, a .
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a closure therefor whereby the fluid through |

which the blades are revolved will be .con-
fined "while passing said closures, and al-
lowed to escape after passing them, means
for turning. the disk so that the closure may
be so placed as to drive the vessel ahead, or

to reverse it without changing the direction

of rotation of the propellers.

8. The combination in a progelling appa-
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ratus, of blades mounted upon. a revoluble -

'shaft, said blades being disposed in OPPOs-
Ing pairs upon each shaft and having their

outer portions arched, a disk having its face

“eontiguous.to’ the concaved portions of the
_propeller’ blades, said disk having an un- "

upertured portion over which the blades pass
during their revolution, and by which the
fluid 1s temporarily ‘confined between the
blades and disk, and said¢disk having other
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apertured portions through which the fluid

may escape toward the center. o
4. The combination ‘in- a ‘propeller, of
blades, a shaft by which the blades are re-

139
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. Volved, said blades having the outer por- | connecting pairs of the disks vereby. said
~Lions archied, disks having their faces lying | pairs may be changed independent.y of each

-contiguous to-the concaved portions of the | other. o . S

- propeller blades, said disks having wnapet- In testimony whereof I have hereunto set
tured portions with which the blades coact | my hand in the presence of two subscribing 15
to propel the vessel, means by which the | witnesses.

disks may be turned to change the position '

=21

LAMARTINE R. FULDA.

of the unapertured portions, and to reverse  Witnesses: .
or change the direction of travel of the vessel | Rayaonp A. Leoxarp,
-10- without reference to the motor, and means | CHARLES EDELMAN,

2 '
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