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To all, whom it half concern: 
Be it known that I, WILLIAM L. Bov YER, 

a citizen of the United States, residing in the 
city and county of San Francisco, in the State 
of California, have invented certain new and 
useful Improvements in Propellers for Wes 
Sels; and I do hereby declare that the follow 
ing is a full, clear, and exact description of 
my invention, reference being had to the ac 
companying drawings. 
My invention relates to improvements in 

Screw-propellers for vessels; and it consists in 
the production of a propelling device of the 
form and upon the principle of construction 
hereinafter explained, and also in an improved 
form of blade for propellers, as set forth. Referring to the accompanying drawings 
by figures and letters, Figures 1 and 2 are 
perspective views of a propeller with a single 
continuous spiral blade and an open center 
constructed according to my said invention. 
In Fig. 2 the shaft is turned one-half a revo 
lution and the blade is brought into a posi 
tion diametrically opposite to that shown in 
Fig. 1. Fig. 3 is a side elevation of the form 
of propeller shown in Figs. 1 and 2, and Fig. 
4 is an end view taken from the left-hand side 
of Fig. 3. Figs. 5 and 6 are cross-sections of 
two forms of blade, one presenting a plane 
and the other a curved face and both having 
a pitch or inclination backward of the acting 
surface with respect to the line of the shaft. 
Fig. 7, Sheet 2, illustrates a form of the pro 
peller in which the face of the blade is set per 
pendicular to the line of the shaft. 
A represents the outer end portion of a pro 

peller-shaft. Its bearings and supports and 
the connection with an engine or motive power 
are not shown, as they have no particular re 
lation to the invention and are not necessary 
either in the drawings or the description to a 
clear understanding of the nature of my in 
vention or the mode of applying and carry. 
ing it out. 
B is the propeller blade or surface acting 

against the body of water. It is formed of a 
continuous spiral blade of uniform pitch held 
by radial arms C in position around and 
equally distant from the shaft in such manner 
that the center is open all round the shaft and 
for the full length of the spiral. It is con 
sidered sufficient for all practical purposes to 

(No model.) 

make but one revolution of the spiral around 
the shaft and to have the fore and aft ends 
pass or meet on the same longitudinal line. 
The supporting-arms C may be flat or of 

any suitable form and character of construc 
tion adapted to hold the blade firmly in posi 
tion clear of the shaft. The arms Will be Se 
cured to the shaft also in a suitable manner. 6o 
Along the inner edge of the blade or that 

edge which is next to the shaft when the blade 
is set I form aflange or projecting surface, B*, 
either by turning up the edge portion of the 
blade and fixing it in such position that it 65 
extends from the face of the blade backward 
at an angle, or by securing along the edge of 
the blade an angle-plate, B*, Figs. I and 2. 
This projecting surface stands parallel with 
the line of the shaft and either at a right an- 70 
gle or an acute angle to the face B, according 
as this face of the blade is set perpendicular 
to or is fixed at an inclination with respect to 
the line of the shaft. In either case the lower 
or inner edge of the spiral blade is turned 75 
backward at an angle with the face B of the 
blade and parallel with the axis of the imag 
inary cylinder around which the blade is 
wound. 
In that form of the propeller-blades com- 8o 

posed of these two angular faces which is 
shown in Fig. 7 of Sheet 2 the principal face 
B is set perpendicular to the axis; but in the 
other views the construction represented has 
the outer edge of the blades pitched rearward, 85 
and the principal surface is therefore inclined 
toward the axis. The result of this mode of 
setting the blade is to produce a continuous 
plane surface without the warp or twist that 
is found in the form where the blade is Set go . 
perpendicular to the axis. The same result 
will be obtained by making the blade B of a 
curved or concave plate, as illustrated in Fig. 
6. All these forms are designed to secure ef. 
fective hold upon the body of water and pre 
vent dispersion, the turned or rearwardly-pro 
jecting inner edge acting to hold the Water 
against lateral displacement under the press 
ure exerted by the principal face, and the in 
clination of this face tending to confine the 
water along the outer edge and cause it to be 
driven directly aft, thereby obtaining the 
greatest possible exertion of the spiral surface 
against the body of water around it, 
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It should be observed that the particular 
angle for the blade employed in this propeller 
shown in the several views of Sheet 1 may be 
varied without departing from the essential 

5 features of my invention, as I do not limit my 
self to such degree of inclination from the per 
pendicular, although I consider it to be the 
best for general purposes; neither do I limit 
myself to the particular width of angular face 
or projection B* on the edge of the blade. I 
have made this surface, however, about equal 
to the distance between the inner and outer 
edge of the blade B, projected upon the axis. 
Such projection is the distance from a toy on 

5 the line acac, Figs. 5 and 6. 
The blade B should be of the character of 

construction best adapted to give lightness 
and stiffness with requisite strength. It may 
be built up of layers or segments or sections 
formed and bent to the required curve, or it 
can be made of a continuous plate. 
The size of the propeller, as well as other 

conditions under which it is required to work, 
will determine the best mode of forming the 

25 blade. 
Having thus fully described my invention, 

IO 

what I claim, and desire to secure by Letters 
Patent, is 

1. A propeller for vessels, consisting of a 
spiral blade fixed around a shaft, as A, by 
supports that leave the center open, and hav. 
ing the inner edge next the shaft turned back 
ward to stand at angle with the acting surface 
of the blade, substantially as herein described. 

2. In a propeller for vessels, a blade having 35 
its acting face formed of two surfaces standing 
at a right angle or less than a right angle to 
each other, and having one surface substan 
tially parallel with the line of the propeller 
shaft and the other surface extending outward 4o 
perpendicular to or at an angle with such par 
allel surface, substantially as described. 

3. A propeller for vessels, having a spiral 
blade, as B, with a projecting flange or surface, 
as B*, on the inner edge and fixed to the pro- 45 
peller-shaft by arms, as C, the principal face 
of the blade being inclined to the axis and the 
face B* standing substantially parallel with it. 
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