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To all whom it Tnay concern:
Be it known that I, RoBERT A. WORKMAN,
a citizen of the United States, residing in
Philadelphia, Pennsylvania, have invented
5 certain Improvementsin Propellers, of which
the following is a specification. - |

The main object of mi invention is to pro-

vide & propeller which shall be more efiicient
in operation than has hitherto been the case

1o with the propellers in common use—that 1s,

by my invention I desire to provide a pro-
peller which in a given time and with a given

consumption of fuel shall be capable ot driv-

ing the vessel on which 1t is used through a

15 greater distance than has previously been |

possible or,; from another standpoint, shall be
capable of driving a vessel through & given
distance in a given time with the consump-
tion of less fuel, and consequently at a less

20 cost, than is at present possible with propel-
lers of the ordinary type. ' |

- It 1s further the object of my invention to
provide a propeller capable of securing the
above-named object, with codperating struc-

25 tures particularly designed to aet with 1t, to

secure such a flow of water toward and from

it as-will retard the motion of the wvessel
through the water to & minimum extent.
These objects 1 attain as hereinafter set
3o forth, reference being had to the accompa-
nying drawings, in which—
Figure 1 is a side elevation of a part of a

vessel equipped with propellers constructed.

according to my invention and showing one
35 of said propellers with its cooperating parts.
Fig. 2 1s a rear end elevation of the vessel

shown 1n Fig. 1, showing one of the propel- |

lers 1n position and illustrating the end con-
struction of the shaft-tube for the second
4o propeller, which for the sake of clearness 1s
not shown. HNig. 3 is an enlarged sectional

elevation of the shaft-tube and stationary |

dome used in connection with my improved
propeller and illustrating the detail.construc-
45 tion of said parts. Fig. 4 is an elevation of
my improved propeller looking forward.
Fig. 5 is a side elevation of the propeller
shown in Fig. 4. Figs. 6, 7, and 8 are sec-
tional elevations illustrating various forms

so of the disk on which are carried the blades |

of the ipr.olpeller. Fig. 9 is a transverse
sectional elevation illustrating a method

properly

.place

which may be employed for propellers of
large sizes for securing the blades to their
supporting-disk; and Fig. 10 is & side eleva-
tion showing a modification of my invention
in which the disk and shell to the rear of the
same are made Integral, said shell being un-
der these conditions free to revolve instead

of being rigidly supported from the frame-

55

6o

work of the ship, as in the other form of the

invention. | S .

It has long been a well-known fact that
half of an ordinary propeller-blade nearest
the hub is relatively ineflicient undér operat-
ing conditions, since the elements ¢f 1ts sur-

face lie at such an angle to the plane of revo-

lution of the propeller that said portion acts
to a great extent upon the water so as to
merely churn the same without doing useful
work in driving the vessel ahead. In other
words, these iInmer portions of propeller-
blades of the ordinary construction are nec-

essarily so-placed as to require work to be

done in turning the propelier, of which work

but a relatively small part is effective to pro-

pel the ship. -
Tn order to provide a propeller which shall
have the same effective surface without re-
quiring an increased diameter for a given
power, 1 increase the number of blades em-
ployed, securing a construction such ‘as 1s
shown in the drawings herewith. . |
In the drawings, A represents the body of
a vessel having a: pair of propellers, one of
which is shown at B, while their detail con-
struction is illustrated in Figs. 4 and 5. Each
propeller includes g supporting-disk, which
preferably consists of & cylindrical shell hav-
ing strengthening-ribs b and a central hub &/,
%ored to receive the propeller-shaft
(. upon which the disk is keyed and held in
by means of a nut ¢ in the usual man-
ner. Integral with the disk B or bolted
thereto, as illustrated in Fig. 9, are any re-
quired number of propeller-blades b>—in the

“presentinstance six—and it willbenoted that

the length of said blades is:in the case illus-
trated slightly less than the radius of the

disk in which they are carried. The active
portions of these blades are helical surfaces

70
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and, as above noted, may be best described

as each consisting of the outer half of a pro-
peller-blade of the ordinary type. The hol-
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low disk is made of such a lén th between its | of the dome-shell also consists of a casting d?,

opposite faces as is required by the pitch of

- the blades and when said blades are made

5

io

independently to it is provided with recesses,
as shown 1 Fig. 9, into which fit flanges
formed as part of the blades, said flanges en-
tering the recesses, 8o as to be flush with the
surface of the disk, and being held therein by
bolts, as indicated. - -

In order that the disk B may not retard
the motion of the ship in the water, I provide

& construction supported from the side of

15

sald vessel, as illustrated in Fig, 3. 'This will
be seen to consist substantially of & cylin-
drical shell A’, having its outer end closed by
a casting @, provided with a stem-bearing for
the after end of the propeller-shaft. This

- casting is supported from the meain frame of

20

| 20

the vessel in any desired manner and has its

outer face dished, as shown, in order to mipi-
mige the braking effect oceurring by reason
- of the water filling the

S
the adjacent face of the Eisk of the

¢essed portion of the castiiig @, 8o as to be
fiush with the periphery of the same, and sup-
orted at .i'nterva,ﬁ. by means of a series of
ulkheads formed by concentrically-curved
angles ¢* and ¢®, braced and connected to-
gether by plates . Certain of these outer an-

gles are preferably merely extensions of the |

¥ibs or side members of the vessel's frame-

work and

35

- the said shaft-tube.

4O

45

Emject from the body of said vessel
through that portion which is intersected by
angles @® is o second tube @, directly sur-
rounding shaft C, and, as shown in Figs. 1 and
2, the shaft-tube A’ is continued forwardly
until its plates interseet the plating of the

- In order that the water to the rear of ths.

vessel shall not exert a suction upon the rear |
face of the disk of credte undue disturbance |
~of the water, I provide & dome-shaped shell
D of circular section and made with its sides
~of parabolic curvature. This curvature is
~determined by a consideration of the normal
velocity of the vessel and the time taken fora -
~pafticle of water to fall under the'action of

. gravity from the citcumference to the center

55

- a brace d, 80 that its circular base is adjacent

of the propeller-disk. As shown in Figs. 1

and 3, this dome is supported from the side.
of the vessel by means of the ship-frames and

to the rear face of the disk of the fpropelle'r. |
Seid baséin the present instance is formed by
the casting d’, which, like the casting d of the

ace between it and
f _ ropelier.
-As shown in Fig, 3, the body of the shaft-tube
consists of plates ¢’ entering a suitable re-

Within the inner sot of -

- vessel of which they atre merely an exten- |
sien, a8 Indicated by dotted lines. -

and both of said castings are slightly re-
cessed, so as to permit the plates d°, forming
the body of the dome, to fit flush with their
surfaces., These plates are carried by the
outwardly-curved angles d* of the ship’s
framework, which angles extend from the
vessel’s body into the shell D through the
space or opening . ¢ _

1g. 2 and by dotted lines in Fig. 1.) It will
be noted that the disk upon which the pro-

‘peller-blades are carried is not necessarily of

the construction shown in Figs. 5 and 7,

since, it desired, its two faces may be dished,

as shown at B’ in Fig. 8, orit inay be made as

iliustrated at B* in Fig. 6. ,_
Under operating conditions it will be seen
that water is free to flow to the propeller-
blades over the shaft-tube A’ and after it has
left said blades is permitted to flow to the
rear of the vessel over the double curved or

70

(Shown in full lines in

75

80

& pulley or fly-wheel having a single web, as

parabolic surface of the dome D il a manner - -

which is both theoretically and practically
the one causing the least disturbance. More-
over, since the propeller-blades are of such
construction that only those portions are
used which are practically effective in caus-
ing forward motion of the vessel there is no
unnecessary churning of the water, with the
result that much more effective action of the

00

95

propeller is secured. Such action also re-
sults in increased economy of fuel and per-

mits the attainment of higher speeds than
would otherwise be possible. o
if desired, I may, as shown in F

.10,
make the disk as part of the shell

, the

whole resulting structure B’ being free to re- -

volve and having the blades in the same rela-
tive positions as before. S
1 claim as my invention— - . . .
1. The combination with the hull of a ves-

sel of a substantially cylindrical extension
therefrom, a shaft in said extension, and a-
propeller on said shaft, the end of the exten-

| sion adjacent to said propeller being pro-
~vided with a concave head, substantially as
| deseribed. - o o

- 2. The combination with the hull of a ves-

sel of a substantially cylindrical shaft-tube, a

stationary shell to the rear of the propeller,

- 100

ITO

115

“shaft therein, a propeller on said shaft and a

the shell and the tube being provided with -

concave heads adjacent to said propeHer,
| 120

substantially as described. -

3. The combination with the hull of & ves- - -

sel of & wsubstantially cylindrical extemsion

from the same, a casting in the end of seid .

| extension, a shaft in the extension having &

6o shaft-tube,is made dished, so as to reduce the

- water-friction between it and the propeller~
disk to & minimum, there being a manhole in
the ¢asting closed by ®& sover g, through

- “which access may be had to the nuts, &c.,
65 at the end of the propeller-shaft. The point |

bearing in said casting and a disk on'the shaft 125

having blades, said casting being of substan-
"tia,ll_gr the same diameter as said disks and be-.
‘ing formed concave. thereto, substantially as -
‘deseribed. - - . 0T
4. The combination with the hull of & ves- 130"




end, a stationary and substantially conical |

10

I5
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sel of a substantially cylindrical extension | opening mnto the int'érior. of the vessel’s hull,

from the same having a casting In its rear

shell to the rear of said extension also having

a casting in one end, a disk on said shaft ot

substantially the same diameter as the two
castings and blades projecting from said disk,

said two castings being concave relatively to |

said disk, substantially as described.

5. The combination with the hull of a ves-

sel, of an extension to the same, a substan-
tially conical shell supported from the vessel
and forming a continuation of said extension,
a shaft, a disk supported thereon between
the shell and the extension from the hull, and

conical shell adjacent to the disk, and said
shell having one opening in said head adja-

cent to the end of the shaft and a second |

substantially as described. S

6. The combination with the hull of a ves-
sel of a tubular extension from the same, a
substantially conical shell having 1its base
adjacent to the rear of said extension a pro-
peller and a shaft in the extension support-
ing said propeller between the end of said ex-

tension and the shell, there being a normally-

closed opening through the base of the shell

adjacent to the shaft, substantially as de-
scribed.

In testimony whereof I have signed my

name to this specification in the presence ot
two subseribing witnesses. o
blades on said disk, there being a head for the |

_ ROBERT A. WORKMAN.
Witnesses: |
: ‘WirLiam E. BRADLEY,
- Jos. H. KrEIN.
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