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UNITED STATES PATENT OFFICE. 
EDWARD A. RICHTER, OF PITTSBURG, PENINSYLVANIA. 

PROPELLER, 

960,403. Specification of Letters Patent, Patented June 7, 1910. 
Application filed August 21, 1909. Serial No. 513,926. 

To all whom it may concern: 
Beit known that I, EDWARD A. RICHTER, 

residing at Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, a citizen 
of the United States, have invented or dis 
covered certain new and useful improve 
ments in Propellers, of which improvement 
the following is a specification. 
The invention described herein relates to 

certain improvements in propellers especially 
of that class or kind which When in opera 
tion are entirely submerged in or surrounded 
by the element through which the vessel is 
to be driven, and the blade or blades at the 
time of maximum efficiency move in a direc 
tion opposite that of the vessel, and the ex 
posed area of the blade has an efficiency di 
rectly proportional to the rate of movement. 
The invention is hereinafter more fully 

described and claimed. 
In the accompanying drawings forming a 

part of this specification Figure 1 is a per 
spective view of the driving member and a 
blade movably mounted therein; Fig. 2 is 
a top plan view of the driving member hav 
ing a blade mounted therein and showing the 
track or guide for shifting the blade: Fig. 
3 is a sectional elevation in a plane indicated 
by the line II-III Fig. 3; Figs. 4 and 5 
are side and plan views respectively of a 
blade, Fig. 6 is a side elevation of the modi 
fication of the blade when two or more are 
employed. Fig. 7 is a top plan view illus 
trating a modification of the driving mem 
ber and blade: Fig. 8 is a sectional elevation 
in the plane of the blade in Fig. 7: Fig. 9 
is a sectional plan of the driving member 
shown in Figs. 7 and S, Fig. 10 is a plan 
view of the further modification of my im 
provement, and Fig. 11 is a sectional eleva 
tion on a plane indicated by the line X 
XI Fig. 10. 

In the practice of my invention the driven 
member 1 is preferably made in the form 
of a drum provided with trunnions 2, and 
driven by any suitable means, applied to one 
of the trunnions. One, two or more blades 
3 are mounted in suitable guides in the 
drum, which has diametrically arranged 
slots to permit of the alternate projection 
of the ends of the blade beyond the drum. 

the driving member. 

As it is one of the objects of the inven 
tion to utilize the end portions of the blade 
or blades alternately as propelling members, 
provision is made for imparting a recipro 
cating movement thereto. A convenient 
construction for that purpose consists of one 
or more tracks or curved guides adapted to 
engage the blades or projections therefrom, 
so that as the driving member and blade are 
rotated, the latter will be caused to move 
longitudinally one end moving out of the 
drum while the other end Will move into the 
drum. Assuming that the driving member 
or drum and the blade are moving in the 
direction of the arrows in Fig. 2, the pro 
jecting end a of the blade will remain pro 
jecting its greatest limit, until it reaches the 
entrance end of the portion 4 of the tracks. 
As the end a of the blade moves along this 
portion of the track the blade Will be moved 
longitudinally the portion a moving into 
the driving member or drum, and the op 
posite portion moving out of the drum. The 
portion 4 of the track gradually merges into 
the portion 5, which is concentric with the 
drum and so arranged that when one end of 
the blade moves along this portion of the 
track, it will be within the drum or prac 
tically so, while the opposite end of the 
blade projects the maximum distance from 

it will be observed 
that the rear end b of the concentric por 
tion 5 of the track is diametrically opposite 
the entrance end of the portion 4. The por 
tion 6 of the track is employed for shifting 
the blade when the direction of rotation is 
reversed. 

It is characteristic of my improvement, 
that the blade attains its greatest extension 
as it approaches that portion of the arc of 
its movement nearly parallel with the direc 
tion of movement of the vessel, and when 
the projecting portion will operate most effi 
ciently. When such portion of the blade at 
tains a position at right angles to the direc 
tion of movement of the vessel, where its effi 
ciency rapidly diminishes, the blade is moved 
inwardly, and at about the time a portion of 
the blade begins to move in a direction op 
posite to the direction of movement of the 
vessel, such portion is inclosed in the drum 
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and will not have any retarding action on when fully shifted in one direction, project 65 
the drum or on the vessel and practically the 
entire power applied to the drum and blade 
is utilized in moving the efficient portion of 
the blade. 
When used for air ships or flying ma 

chines, the drum could be formed by a light 
skeleton frame, preferably aluminum and 
sheets of the same metal riveted to the frame 
and forming the outer wall. As shown in 
Fig. 9, partitions 7 may be arranged in the 
drum on opposite sides of the path of move 
ment of the blades, thereby forming cells for the reception of gas or gas containing bags. 
The blades can be made in the form of rec 
tangular frames to which cloth or other suit 
able material can be attached. In order to 
render the blades transversely rigid, truss 
rods S are attached to the ends of the frame 
and are passed over struts 9 braced against 
the transverse bar or member of the frame 
of the blade. 
For an efficient application of driving 

power to the blade, the drum should have 
a bearing on the blade for a distance not less 
than two thirds of the length of the blade, 
as shown in Figs. 1, 2 and 3. Hence in 
large propellers a large drum would be nec 
essary. 
In Figs. 7, 8 and 9 is shown a construction 

avoiding the use of large drums and at the 
same time insuring a longer bearing of the 
drum or driving member on the exposed por 
tions of the blade. The drum is provided 
with bracing arms 10 extending from the 
periphery of the drum parallel with the line 
of movement of the blades. As will be seen 
in Fig. 7 these arms are made so as to have 
a broad bearing on the drum, but are quite 
narrow in a direction transverse of the 
blades so that they will present practically 
no resistance to the rotation of the drum. In 
such a construction the drum or driving 
member can be made of a diameter or length 
equal to or less than half the length of the 
blade and the arms can be made of a length 

50 

55 

60 

equal to or greater than half the length of 
the exposed portion of the blade. The pro 
portions herein stated may be varied widely 
without departing from the spirit of the 
invention. 
In Figs. 10 and 11 is shown a construc 

tion in which a relatively small driving 
member is employed and the brace for the 
extended portion of the blade is made mov 
able. The blade 3 is movably mounted in 
a casing or frame 11 which in turn is mov 
ably mounted in the driving member or 
drum. In this construction the casing or 
frame 11 is preferably made of a length 
about equal to three times the radius of the 
drum and the blade of a length about equal 
to twice the diameter of the drum. When 
so proportioned the casing or frame will 

about one third of its length beyond the 
periphery of the drum and the blade when 
fully shifted in the same direction will pro 
ject about one fourth of its length beyond 
the casing or frame. While the shifting of 
the casing or frame may be effected by the 
blade, the latter being forced inwardly until 
its end is flush with the end of the casing 
or frame, which will thereafter move in with 
the blade, it is preferred to employ inde 
pendent tracks 4 and 6 for the frame or 
casing. These tracks are preferably so con 
structed to engage the frame at Or about the 
same time that the blade engages its track. 
In this construction there will not be any 
projection of the blade or the bracing cas 
ing or frame beyond that portion of the pe 
riphery of the drum moving in the same di 
rection as the vessel. 
In Fig.6 is shown a construction of blade 

adapted for use where two or more blades 
are mounted in the driving member or drum. 
The blades are recessed on one edge and 
reversed in position, so that the narrow por 
tion of one blade will extend into the recess 
of the other blade. When three blades are 
used, one of them will be recessed on both edges. 
I claim herein as my invention: 
1. A propeller having in combination a 

rotating driving member, a blade movably 
mounted in the driving member, and of a 
length such that when one end of the blade 
is in or nearly in the driving member the 
opposite end will project a substantial dis 
tance outside of the driving member, braces 
on the driving member adapted to form 
lateral supports for the projecting portion 
of the blade, and means for reciprocating 
the blade. 

2. A propeller having in combination a 
rotating driving member, a blade normally 
mounted in the driving member and of a 
length such that when one end of the blade 
is in or nearly in the driving member the 
opposite end will project a substantial dis 
tance outside of the driving member, braces 
movably mounted on the driving member 
adapted to form lateral supports for the 
projecting portion of the blade, and means 
for reciprocating the blade. 

3. A propeller having in combination a 
diametrically slotted drum, a blade having 
a length greater than the diameter of the 
drum, and a curved track for shifting the 
blade having a portion beginning with a 
curvature corresponding to the arc described 
by the outer end of the projecting portion 
of the blade and continuing with gradually 
decreasing radius, and a portion formed in 
a radius slightly greater than the radius of 
the drum extending from or approximately 
from the point where the exposed portion 

70 

75 

80 

85 

90 

95 

100 

105 

O 

1.15 

20 

25 



960,403 8 

of the blade begins to move in a direction with buoyancy chambers on opposite sides 
Opposite to the direction of movement of the of the path of movement of the blade. O 
vessel. In testimony whereof, I have hereunto set 

4. A propeller having in combination a my hand. 
5 rotating drum, having a diametrically slotted EDWARD A. RICHTER. 

periphery, a blade of a length greater than Witnesses: 
the diameter of the drum, and means for SUE B. FRITZ, 
shifting the blade, the drum being provided FRANCIS J. ToMASSON. 


