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To all, whon, it naty concern 
Be it known that I, ISADOR LEHMAN, a resi 

dent of Cleveland, in the county of Cuya 
hoga and State of Ohio, have invented certain 
new and useful Improvements in Propellers; 
and I do hereby declare the following to be a 
full, clear, and exact description of the inven 
tion, such as will enable others skilled in the 
art to which it pertains to make and use the 
Sane, 

My invention relates to improvements in 
propellers. 
The object of this invention is to construct 

a propeller that has greater efficiency than 
the propellers heretofore devised; and with 
this object in view and to attain certain other 
advantages hereinafter appearing the inven 
tion consists in certain features of construc 
tion and combinations of parts hereinafter 
described, and pointed out in the claims. 

In the accompanying drawings, Figure I is 
a side elevation of a propeller embodying my 
invention. Fig. II is a top plan relative to 
Fig. I. Figs. III and IV are opposite end 
elevations, respectively, of the propeller. 
Fig. W is a plan of the propeller looking 
down Wardly upon the outer end of one of the 
Small blades e of the propeller and is approxi 
mately a left-hand side elevation relative to 
Fig. III. 

Referring to the drawings, a designates the 
propeller-shaft. 
My improved propeller comprises a set of 

propelling-blades b, preferably three in num 
ber. The three blades b are arranged, pref 
erably, at equal intervals circumferentially 
of the shaft a. Each bladeb projects later 
ally of the shaft and extends longitudinally 
of the shaft a suitable distance. Each blade 
b is arranged at an angle to the shaft. The 
blades b correspond, preferably, in their ar 
rangement relative to the shaft and are con 
structed and applied, preferably, as follows: 
Two spiders c and d are mounted upon the 
shaft a, and operatively connected with the 
shaft, preferably by the well-known means of 
groove and feather, as at f, and are prefer 
ably rigidly secured to the shaft by means of 
set-screws g. Each of the said spiders has a 
central hub 7, embracing the shaft a and pro 
vided with as many radially or approximately 
radially arranged arms as there are blades b, 

and 8 and 9 designate the arms of the spiders 
c and d, respectively. The two spiders c and 
dare set in such different positions circum- 55 
ferentially of the shaft a that the arms 8 of 
the spider c and the arms 9 of the spider d 
shall alternate in end elevation of the pro 
peller, and the arms of the two spiders of the 
propeller illustrated form three pairs of arms, 
with each arm of each spider forming one of 
the arms of a pair of arms. The arms of 
each pair of arms belong, therefore, to the 
different spiders c and d, respectively, and 
diverge in end elevation of the propeller and 
participate in the formation of a blade b, as 
will hereinafter more fully appear. Each 
arm of each spider is arranged at an angle in 
end elevation of the said arm to the hub of 
the said spider, and consequently at a corre 
sponding angle to the shaft Ct. The spider 
arms preferably correspond in their angular 
arrangement, relative to the shaft. The arms 
of each of the aforesaid pairs of spider-arms 
are enlarged in width toward each other, as 
at 10, between their outer extremities and a 
point about midway between their opposite 
ends, and a suitably-curved plate h of pref 
erably uniform or approximately uniform 
thickness throughout is secured to the outer 
and wider portions of the said arms, prefer 
ably removably, by means of screws lic, which 
plate h extends, preferably, from end to end 
of the said wider and outer portions of the 
said arms, but does not extend inwardly be 
yond the said wider portions of the said arms, 
so as to form a water-passage-way-forming 
opening 12, extending laterally through and 
centrally of the inner portion of the blade b, 
which is formed by the said plate. h. and the 
spider-arms supporting or carrying the said 
plate h. The opening 12 in the inner por 
tion of each bladeb not only materially light 
ens the blade, but facilitates the operation of 
the blade. 
The old construction of propeller-blade in 

volving a solid blade required additional 
thickness in the blade next to the hub of the 
propeller-wheel to render the blade strong 
enough, and the work of propelling was done 
by the outer and wider portion of the blade, 
and the inner and thicker and solid por 
tion of the blade impeded the operation of 
the blade. These objectionable features are 
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avoided in my improved construction, which 
not only forms a blade which is exceedingly 
strong and durable and comparatively cheap, 
but which renders practical the use, in form 
ing the outer portion of the blade, of a plate 
h of uniform thickness and comparatively 
light. 
The spider-arms have their outer and wider 

portions gradually reduced in thickness to 
Ward their inner side edges, so as to avoid 
square or abrupt shoulders at the said edges, 
and I would here remark that the plate h of 
each blade b preferably overlaps the pair of 
spider-arms participating in the formation of 
the said blade at one and the same side of the 
said pair of arms. 

I would remark that my improved con 
struction, hereinbefore described, without 
any additional features constitutes a supe 
rior and advantageous and efficient form of 
propeller; but to still further enhance the 
efficiency of the propeller another set of pro 
pelling-blades e, alternating with the blades 
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b, is preferably provided. The set of blades 
e comprises, therefore, three blades, arranged 
each preferably centrally between two ad 
jacent blades b. The blades e are formed 
upon a hub 14, which embraces the shaft a, 
and is operatively connected with the said 
shaft C. by the groove and feather f, and rig. 
idly secured to the shaft to prevent endwise 
displacement thereof by suitably - applied 
set-screw's l. Each bladee projects laterally 
of the shaft between the two adjacent blades 
b and is arranged at an angle to the hub 14 
and extends from the inner end of the arm 8 
of one of the said blades b to the inner end of 
the arm 9 of the other of the said blades b, and 
the said blade e is arranged, therefore, as re 
quired to operate upon the water passing 
through the opening 12 of the one or the other 
of the two adjacent blades b, according as the 
propeller rotated in the one or the other di 
rection. The blades e project, preferably, 
about one-half as far from the shaft as the 
blades b and are preferably just large enough 
to effectually operate upon the waterpassing 
through and between the inner portions of 
the blades b. 
Of no inconsiderable importance is the par 

ticipation of the arms of the spiders c and d 
in the formation of the blades b. As already 
indicated, the two spider-arms 8 and 9, par 
ticipating in the formation of each blade b, 
are correspondingly arranged at an angle to 
Or diagonally Of the propeller-shaft and are 
flat in end elevation, so that the sides of the 
said arms at each side of the opening 12 in 
the said blade form Working surfaces. In 
other Words, each blade b has not only an 
opening 12 extending laterally through and 
centrally of the inner portion of the blade, 
but has the outer and imperforate portion 
thereof extended in Wardly at each side of the 
said opening, so as to provide working sur 
faces at the sides of the said opening. Also, 
the enlargement in width of the outer por 
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tions of the arms or members 8 and 9 of each 
bladeb, and especially the widthwise enlarge 
ment of the said arms toward each other, is 
important, in that the said enlargement rein 
forces the plate h of the said blade. 
What I claim is 
1. A propeller comprising a shaft, a set of 

propelling-blades arranged at suitable inter 75 
vals circumferentially of the shaft and formed . 
by the following: two spiders operatively 
mounted upon and a suitable distance apart 
longitudinally of the shaft and having pairs 
of radially or approximately radially arranged 
flat arms arranged at an angle in end eleva 
tion, to the shaft, with the two arms of each 
pair of arms being members of the different 
spiders, respectively, and diverging toward 
their outer ends in end elevation of the pro 
peller, and a plate rigid with the outer por 
tions of and extending between the arms of 
each pair of arms and arranged at an angle 
to or diagonally of the axial line of the pro 
peller, and the aforesaid arms having flat sides 
correspondingly angularly arranged to the 
said axial line and forming efficient Working 
Surfaces. 

2. A propeller comprising a shaft, a set of 
propelling-blades arranged at suitable inter 
vals circumferentially of the shaft and formed 
by the following: two spiders operatively 
mounted upon and a suitable distance apart 
longitudinally of the shaft and having pairs 
of radially or approximately radially arranged 
flat arms arranged at an angle, in end eleva 
tion to the shaft, with the two arms of each 
pair of arms being members of the different 
Spiders, respectively, and diverging toward 
their outer ends in end elevation of the pro 
peller, and with one of the said arms having 
its outer portion enlarged in width, and a 
plate secured to the Outer portion of the arms 
of each pair of arms and extending in Wardly 
from the outer ends of the said pair of arms 
a suitable distance. 

3. A propeller comprising a shaft, a set of 
propelling-blades arranged at suitable inter 
vals circumferentially of the shaft and formed 
of the following: two spiders operatively 
mounted upon and longitudinally of the shaft 
and having pairs of radial or approximately 
radial arms arranged, in end elevation, at an 
angle to or diagonally of the shaft, with the 
tWO arms of each pair of arms being members 
of the different spiders, respectively, and di 
Verging to Ward their outer ends in end eleva 
tion of the propeller, and having their outer 
portions enlarged in width toward each other, 
and a plate secured to the outer and wider 
portion of the arms of each pair of arms and 
extending inwardly from the outer ends of 
the Said arms a suitable distance. 

4. A propeller comprising a shaft, a set of 
propelling-blades arranged at suitable inter 
vals circumferentially of the shaft and formed 
by the following: two spiders operatively 
mounted upon and a suitable distance apart 
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longitudinally of the shaft and having pairs - 
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of radially or approximately radially ar 
ranged arms arranged at an angle in end ele 
vation to the shaft with the two arms of each 
pair of arms being members of the different 
spiders, respectively, and diverging toward 
their outer ends in end elevation of the pro 
peller and having their outer portions en 
larged in width and gradually reduced in 
thickness toward their inner side edges, and 
a plate secured to the outer and wider por 
tions of the arms of each pair of arms and ex 
tending inwardly from the outer ends of the 
said arms a suitable distance, substantially 
as and for the purpose set forth. 

5. A propeller comprising a set of suitably 
arranged propelling-blades having water-pas 
sage-Way-forming openings extending later 
ally through the inner portions of the blades, 
and another set of propelling-blades alternat 
ing with the first-mentioned blades and ar 
ranged to operate upon the water passing 
through the openings of and between the first 
mentioned blades, substantially as and for the 
purpose set forth. 

6. A propeller comprising a set of suitably 
arranged propelling-blades provided with 

S. 

openings extending laterally through the in 
ner portions of the blades, and another set of 
smaller propelling-blades alternating With the 
first-mentioned blades and arranged centrally 
between the inner and open portions of the 
said first-mentioned blades, substantially as 
and for the purpose set forth. 

7. A propeller comprising a shaft, two hubs 
7 and 7 operatively mounted upon the shaft 
a suitable distance apartlongitudinally of the 
shaft and provided with suitably-arranged 
propelling-blades provided with openings ex 
tending laterally through the inner portions 
of the blades between the aforesaid hubs, and 
another hub operatively mounted upon the 
shaft between the two first-mentioned hubs 
and having propelling-blades alternating with 
the first-mentioned blades and arranged to 
operate upon the water passing through the 
openings of the said first-mentioned blades. 
Signed by me at Cleveland, Ohio, this 14th 

day of February, 1901. 
ISADOR, ILEHMAN, 

Witnesses: 
C. H. DORER, 
A. H. PARRATT. 
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