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10 all whom it may concern: o

Be it known that I, NICHOLAS H. BORG-
FELDT, a citizen of the United States, resid-
ing in the city of New York, State of New
York, have invented certain new and useful
Impr ovements in Screw-Pr opellers, of WhlG]l
the following 1s a specification.

My 1nvent10n relates- to scerew-propellers,
and has for its object to produce a highly-effi-
clent; screw-propeller.

My invention will be understood by re-
ferring to the accompanying dmwmﬂ's in
Wthh-— | |

Figure 1 is a- side view of a plopellel em-
bodying my invention. FIig. 2isa detail face
view of a blade thereof, the hub of the pro-
peller being shown 1n section and the remain-

‘ing blades being broken away. Fig. 3 is a

detml perspeetwe view of the blade bhOWIl n
Fig. 2. Fig. 4is a section on line 4 4 of Fig.
2. Figs. 5, 6, and 7 are sections on lines 55
6 6, and 7 7, respectively, of Fig. 2 and show
the preferred shape of the concavity in the
blade, as will be fully set forth hereinafter.
Fig. 31saface view of a modified form of pro-
peller-blade embodying my invention. Fig.
9 18 a section on line 9 9 thereof. . -
Propeller-blades heretoforein use have usu-

“ally been provided with substantially straight

working faces on the go-ahead side and also
with substantla,lly strawht outeredges. These
propellers have a certain efﬁciency and, as is
well known, operate against the water which

‘comes within their sphere of action and pro-
pel the ship. By my invention, however, in-

stead of employing flat substantially straight
blades I employ blades ¢, which are provided

with concavities therem on their working’

faces deeper at the outer edge or extremity
of the blade in proportion to its width than at
points near the inner end of the blade or its
axis of rotation. Any desired efficient num-
ber of these propeller-blades may be mounted
uponahubb orother carrier,four being shown
in Fig. 1 for the purposes of convenience.

Byleferunn‘ to Figs. 1, 2, 3, and 4 it will be
observed that the propellel blade a instead
of presenting a substantially uniformly flat
surface to the water, as heretofore, has been
provided upon 1its go-ahead side’ or working
face with a concavity «'.

By referring to Fig

. 7 1t will be observed |

| that the concavity ' is of greater dépth in

proportion to the width of the blade along the

line 7 7 than it is along the line 6 6, a section:

of whichis represented in Fig. 6, and the hol-

55

low ceases before the line 5 5 is reached (see .

Fig. 5,) the terminus of the concavity oceur-
I‘ing pP&thCdlly along the line « 7/, where the
curvéd portion merges into the straight face
2 of the plopeller-bl&de (See Flb 5.)
| I prefer to make the backing side ¢ of the
propeller-blades slightly curved along their
radial lines, as shown in Kig. 9; but they may
be straight, if desired. The form, pitch, and

construction of the blades may be varied—as,

for instance, by being made curved as shown
at ¢’ in Flﬂs Sand 9.

" Thave found in practice that propellers con-
structed according to my invention are from
five to ten per cent more efficient than fat-

-bladed propellers of the same size, configura-

tion, and pitch, having determmed the same
to my satistaction by a long series of experi-
ments. I have not as yet evolved a theory
to account forthis increased efficiency which
is satisfactory to myself. At present I am of
the opinion, and the same 18 fortified by the
observation of many experiments, that the

hollowed character of the go-ahead or work-

ing face of the propeller-blades enables the
water to be thrown off from the said working
face or go-ahead side of the propeller-blade
with greater velocity and at a sharper angle
to the axis of rotation of the blades than here-
tofore, which produces a greater component
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of forward motion than throwing the water

off at less volocity and a wider angle to the
axis of rotation of the propeller-blades. I

will not, however, vouch for the correctness

Qo

of thistheory.. Another possible explanation

isthis: Anordinary propellerpassing through
the water has, it is said, the effect of spinning
the water which comes within its sphere of
action into a horizontal spiral vortex, the said
vortical current being projected aft in the
shape of a rope and the component currents
of the said ““rope” being made by individual

blades and follow the paths of the strands of .

the rope. Now it is quite possible that by
the operation of my new propeller each of
these strands of the current rope is given a
harder twist than heretofore, or some such
effectisproduced. Thege, however, are mere
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theoretical considerations and do not in the
least detract from the fact that I have taken
propellers and by hollowing their working or
go-ahead faces, as descrlbed have obtamed

1ncreased efficiencies varying ‘from five to ten

per cent. These increased efficiencies have
manifested themselves in an increase in en-
ergy; but it is quite possible to so arrange
and proportion the hollows and the blades as
to obtain an increase in speed.

I do not intend to be understood as claim-
ing herein, broadly, propellers having a re-
cessed working face.

‘What I claim, and desire to secure by Let-'

ters Patent, 1s—

1. A screw-propeller having one or more |

- blades concave at their outer ends on their

working faces, the said concavities extending
inward for a portion only of the length of the

blade and being deeper in proportion to the

width of the blade at or near the extremity

of the said blades than at points nearer the
axis of rotation of the blade.

2, A screw-propeller provided Wlth blades
having concave outer ends on their working
faces, the said concavities extending mwmd
for a p01t1011 only of the length of the blade
and being deeper in propomon to the width
of the blade at or near the extremity of said
blades than at points nearer the axis of rota-
tion of the blade, the said concavity broad-
ening and shallowing toward the axis of rota-
tion of the blade substantially as described.

NICHOLAS H. BORGFELDT.

W1tnesses
GEO. K. MORSE,
CHARLES K. SMITH.
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