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The foloWing elementS, constitate the charac 
teristic features of the invention: - 

(d) A System of propellers, Wich, can be 
placed Or not, inside of compresSed air-chamberS. 

(b) A compreSSed-air chamber, not al Ways 
necessary, into which the propulsion devices are 
contained and wherein the water level equivalent 
to the Water column corresponding to the depth 
is constanti. 

(c) A device, Which, by means Of a, fioatting 
device, lets the compressed-air enter when, due 
to a cause Whatever, the Water level in the cham 
ber riSeS. 

Fig. I is a Side elevation, party in Section, of 
the invention. M 

Fig. 2 is a front Sectional elevation of the Struc 
ture shown in Fig. 1. 

Fig. 3 is a View of the invention as applied to 
a ship. 

Fig. 4: is a Sectional elevation of a device used. 
to maintain the Water level. 

Fig. 5is a sectional view of a detail of construc 
tion. 

Description of the CriOS OrganS 
(a) Propellers-The propeller I have invented 

essentially consists of a System of twin main 
Wheels Which bear fiVe Or nore rectangular 
shaped planes or paddles. 
The main feature of these paddles is the cir 

Cumstance that they remain in vertical position 
during their Whole turning. They are indicated 
in 4 On the Figs. 1 and 2 andare fiXed, in their 
vertical ends, on gear-Wheels 5 moved by the gear 
Wheels 8 Which Weshall call stabilizing Wheels and 
Which serve to maintain the Vertical position of 
the paddles. The Wheels 6 are fastened on the 
main-shaft , this being directly moved by the 
ships engine. 
Wheels 5 Which Wear the paddles, are mounted 

Qn main Wheels 8 by means of turning aXdes form 
ing a single body With the Wheels 5 and canfreely. 
rotate Within holes bored in the rings of the 
main-Wheels 8. 
Wheels 8 rotate On the Shaft Without adner 

ing to it andare joined, in the opposite side of 
Wheels 6, With the toothed-Wheels 4, constitut 
ing a single body with them. 
Wheels 4 rotate on shaft Without adhering 

to it andare moved by Wheels ll Whose diameter 
is the same, fastened on shaft 2 and forming a 
single body With the Wheels 3 fiXed on the Same 
Shaft. These Wheels A3 have their moVement 
from toothed-Wheels ) fastened On the main 
shaft, this being moVed by the Ship's engine. 
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directly to the stabilizing-Wheels 6 and to the 
gear-wheels 9 due that it forms a single body 
With them, and indirectly to the main-wheels 8 
by means of the gear-wheels i0, 3, li and 14. 
The diameter of Wheels 3 and Oare different 

and inVerSely proportional to the Speed of Wheels 
6 and 8. These speeds are determined asfollows: 

Let us call V the Speed of Wheel 6 
Let us call y the Speed of Wheel 8 
Let us call R the radius of Wheel 6 

i Let us call r the radius of Wheel 5 

The relation between both speeds is deduced 
from the folloWing formulas: 

In the case of the machine illustrated on the 
dra Wing, assuming that V is equivalent to tWo 
turns per second: 

Therefore, the speed of Wheel 8 in this case, if 
We assume that motor shaft and Wheel 6 ro 
tate at the rate of two turns per second, Will be 
equivalent to 154 turns per second. - 

Also, the diameter of Wheels 3 shall be 
of the diameter of Wheels O. 
In orderto avoid thatfloatingbodiesmay pene 

trate in the gearings, a protection 5 has been 
developed and Which covers all the gearing ex 
pGSed to the Water and Which is represented in 
FigS. 1 and 2. 
Circular plates 5a cover the arms of Wheels 

6 and 8 on their external face (Fig. 1). 
Ring-formed plates A 6 laterally protect the 

cogs of Wheels 5 and 6 (Figs. 1, 2 and 5). 
The teeth of the stabilizing Wheels 5 and 6 and 

their protection plates i6 Will be made of inoxi 
dable steel or any other similar material. 
The main-wheels will rotate on shaft 7 by 

means of appropriate rollers. 
The Spindles of the main-Wheels 8 Will cross 

the Walls 2 of chambers i through friction-boxes 
not shown in thedra Wing. 

It must be once more remarked that Wheels 
5 and 6 only play the part of stabilizing-Wheels, 
in order to maintain the paddles in vertical posi 
tion, and that Wheels 8, though rotating freely 
upon the main-shaft, are actually the propeller 
Wheels. 
This propeller-Workmayornot be placed inside 

of compressed air-chambers, considering Whether 
it Will be used in sea-ships or in river- or lake 

1.54 turns per second 
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Thus, the main-shaft transmits its movement 55 ships. In the first case, a propeller system Will 
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be placedon each side of theship, as indicated in 
Fig. 3, near and toward the main section. In the 
secondi case, a single system, situated in the back 
of theship, Will do. 

(b) The compressed-air chamber-This air 
chamber is formed by two vertical plates 2 joined 
by a superior and lateral cover 3. The chamber 
is open in its inferior part (Figs. 1 and 2). 
The chambers are placed in each side of the 

ship, the closest possible to the magistral Section, 
that is to say, near the propership's engine. 
The vertical placement Will be calculated so 
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that the loWest part of the paddles in their maX 
imum inferior passage remains at a convenient 
distance from the bottom of theship. 

Besides, it will be necessary to consider, for its 
vertical position, that the inferior portion of the 
chamber might be at a convenient distance from 
the Water surface to avoid that, because of rolling 
of theship, the air in the interior of the chamber 
may escape. It is understood that the chambers 
Will be impermeable to the air but also possible 
to be visible by means of hermetic doors com 
municating With visiting-chambers. 
The chamber is full of compresed-air, in order 

to maintain the interior level of the Water in it 
at the convenient height, So that the propelling 
elementS are in the Water Only during the prO 
pelling period of the rotation. 
The interior Water column, Whose objective is 

to maintain the water level in it, Will be sub 
ject to change folloWing the chamber's dimen 
sions and it is determined by the effects of the 
ship's pitching and rolling, which We have cal 
Culated to be from 10% and 30%, reSpectiVely. 

(c) Device for injecting the compresSed-air 
The Water level in the chamber, Which is main 
tained by the interior column may rise, due to 
losses of the compressed-air, caused by rolling 
and pitching, Whirl movements of the Water and 
the air-dragging due to the action of the pro 
pellerS. 
With the purpose of maintaining invariable 

the Said level, We have developed a little cham 
ber 17 Which communicates by its superior and 
its inferior portion With the principal chamber 
l (Fig. 4). 
This little chamber has a floating device 8 

Which actuates a rod l9. This rod, in itS turn, 
opens the cock 20 of a compressed-air tank 2 
which, by means of a pipe 22, communicates this 
tank with the propeller's chamber and lets the 
lost air be immediately replaced. Inversely, the 
cock Will be closed by the descent of the float 
ing device. 
In order to prevent that instantaneous OS 

cillation of the water level, caused by Sudden 
movements of the ship, without real escape of 
air, provoke an useless injection of air, between 
the rod 19 and the cock 20, an air-shock absorber 
will be placed as to compensate these oscillations. 
Having now described the nature of my inven 

tion and the means to realise the same, I declare 
that what I claim as my invention is: 

1. A ship propeller comprising, a driven Shaft, 
two similar axially aligned Wheels, a transmis 
sion connecting said shaft and said Wheels for 
driving the latter as a unit, paddles mounted for 
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pivotal movement between said wheels but bodily 
movable thereby, a gear Wheel attached at each 
end of each paddle for movement thereWith, and 
two gears keyed to said shaft for unitary moVe 
ment therewith, one of said gears engaging all 
of the gear Wheels on one end of the paddles 
and the other gear engaging all of the gear 
Wheels on the other end of the paddles, said gears 
serving to maintain each paddle in vertical posi 
tion With respect to the Surface of the Water in 
Which the propeller operates While the Wheels 
bodily move the Same for driving the Ship. 

2. A ship propeller comprising, a driven shaft, 
tWO similar aXially aligned Wheels, a transmis 
sion connecting said shaft and said Wheels for 
driving the latter as a unit, paddles mounted for 
pivotal movement between said Wheels but bodily 
movable thereby, a gear Wheel attached at each 
end of each paddle for movement therewith, two 
gears keyed to said shaft for unitary movement 
thereWith, One of Said gears engaging all of the 
gear Wheels on one end of the paddles and the 
other gear engaging all of the gear Wheels on the 
other end of the paddles, said gears Serving to 
maintain each paddle in vertical position With 
reSpect to the Surface of the Water in Which the 
propeller Operates While the Wheels bodily move 
the Same for driving the ship, and a housing for 
Said paddles open to Water, Said transmission be 
ing located exteriorly of the same in protected 
position. 

3. A ship propeller comprising, a driven shaft, 
tWO Similar aXially aligned Wheels, a transmission 
connecting Said Shaft and Said Wheels for driv 
ing the latter as a unit, siX paddles mounted for 
piVotal movement betWeen Said Wheels but bodily 
nnovable thereby, a gear Wheel attached at each 
end of each paddle for movement thereWith, the 
diameter of each gear Wheel being substantially 
equal to the Width of the paddle to Which it is 
attached, and tWo gears keyed to said shaft for 
unitary movement thereWith, One of Said gears 
engaging all of the gear Wheels on one end of the 
paddles and the other gear engaging all of the 
gear Wheels On the other end of the paddles, Said 
gears serving to maintain each paddle in vertical 
position With reSpect to the Surface of the Water 
in Which the propeller operates While the Wheels 
bodily move the same for driving the ship. 

4. A ship propeller comprising, a driven shaft, 
two similar aXially aligned Wheels, a transmission 
connecting Said shaft and Said Wheels for driv 
ing the latter as a unit, paddles mounted for piv 
otal movement betWeen said Wheels but bodily 

5 movable thereby, a gear Wheel attached at each 
end of each paddle for movement therewith, two 
gears keyed to Said shaft for unitary movement 
therewith, one of said gears engaging all of the 
gear Wheels On One end of the paddles and the 
other gear engaging all of the gear Wheels on 
the other end of the paddles, said gears Serving 
to maintain each paddle in Vertical position With 
reSpect to the Surface of the Water in Which the 
propeller operates while the wheels bodily move 
the Same for driving the ship, a housing for said 
paddles open to Water, and means for maintain 
ing a constant Water level within said housing. 

DOMINGO CALVO-MACKENNA, 


