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To all whom &t may concern.
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Be it known that I, JAMES MILLEN ADAM, a
subject ofthe Queen of Great Britain, residing
at Glasgow, Scotland, have invented certain
new and useful Improvements in Propeller-
Blades, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawings.

This invention relates to vanes or blades
applicable to air-impellers and fans, wind-
mills,anemometers, ship-propellers, turbines,
current or speed indicators, and to similar ap-
paratus designed for transmitting motion to
or receiving rotary motion from fluids by re-
action.

In investigating the nature of revolving
vanes or blades transmitting motion to finids
by reaction perpendicular to the plane of gyra-
tion I discovered that segments of the cone
In certain positions seemed to offer theoretic-
ally perfect forms for such vanes or b ades,
owing to the cyclic character of the figure
ociving low tangential angles down to zero,
whereby a fluid at rest may be entered or a
current deflected without shock. If a hollow
cone be passed over an axis or shaft and fixed
by one of its sides longitudinally to the said
shaft or to a boss thereon and the shaft be
made torevolve, carrying the cone with it, one
side of the cone presents a surface upon which
may be plotted the outline of a vane or blade
constructed on the principle of this invention.
The axis of a cone so fixed is inclined to
the axis of gyration, hereinaiter called the
‘“‘shaft-axis.” This inclination of the cone
produces the reactive quality in the vane or
blade. Thegreatertheinclination asthe peri-
gee edge approaches the shafif-axis the more

pronounced will be the reactive surface, or,

in other words, the greater will be the poten-
tial piteh ratio. The required vane will be
contained in one side or half-cone as divided
by the plane of inclination. The pitch-lines
of a rotating half-cone correspond to the fig-
ure of cylinders concentric to its shaft-axis
intersecting the cone-surface and are found
to be symmetrical curves of increasing pitch
from zero at apogee toward a point near to
perigee, where the curve gradually reverses
toadecreasing pitch revertingtozero. Hvery

| fering only in scale of magnitude, and all

contiguous lines produced by the same move-
ment being identical in direction currents
similarly produced will be homogeneous. 1t
18 demonstrable that the theoretical pitch-
lines above described offer the path of least
resistance to a fluid acted upon by the half-
cone rotating with the apogee asleading edge,
the reaemon being rather centripetal end
counteractive of centrifugel motion in the
fluid. The generating-angle of the cone em-
ployed will modify the longitudinal inclina-

‘tion of the vanes or blades to the shaft.
In proceeding to construet vanes or blades

on the principle above indicated a cone of
the generating-angle and the inclination de-
termined upon is drawn down to scale.

In the accompanying drawings I have
shown how a vane or blade constructed ac-
cording to my invention may be produced,
and, by way of example, have illustrated
with a cone having a generating-angle of
seventy-five degrees, the apex of which is
upon the shaft-axis and the perigee edge in-
clined fifteen degrees therefrom.

In the drewu:we Figure 11is a side eleva-
tion of a cone. E ig. 2 is an end elevation of
the same. FKFig. 3 is a diagrammatic view.
Fig. 4 1s a view of a portion of the surface of
a cone. FKig.disadetaildiagrammatic view.
Fig. 6 1s a perspective view of a propeller,
showing the improved blades.

Referlmb to Fig. 1, which shows in side
elevation a cone A M P A O istheaxisof the
cone, and A N the shaft-axis. GGenerating-
lines are shown spaced fifteen degrees and
numbered from perigee to apogee 0° to 180°.
The cone 18 further divided by twelve circu-
lar planes from apex to base (marked1, 2, to
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12) and by twelve equidistant planes of gyre— |

tion cutting ellipsesthrough it.
in Fig.1.) Fig.2 shows the same in end ele-
vation, and on left-hand side the above-men-
tioned generators 0° to 180° and the ecircular
planes 1 to 12 are described. On the right-
hand side in reverse are shown certain of
the ellipses. Passing through these circular

(Not shown
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planes and ellipses are drawn eight circular

arcs concentric to the shaft-axis, represent-

ing pitch-lines or cylindrical intersection or

pitch-line is necessarily identical in form, dif- | stream-lines, all as before described. These
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circular arcs are lettered b to 7, and are plot-
ted with similar reference-letters across the
surface of Fig. 1.

Fig. 3 shows in diagram the curves repre-
senting the above-mentioned cylindrical in-
tersections unrolled or developed and show-
ing the true pitch-curves across the conie sur-
faceuponthelines b to 4, respectively. Upon
each of these curves two points are marked
off, L. representing the leading edge, and F
representing the following edge, of a blade
suitable for & ship-propeller. A mnominal

. mean pitch may be struck by a chord drawn
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from L to K, as is shown by the chord z wu,
drawn through the points L and F of the
curve .

It is obvious that the pitch of any point may
‘be easily found bya tangentialline produced,

as above 1llustrated, in conic form. With a
scale-piteh diagram, as shown in Fig. 5, any
desired piteh may be fixed with precision, and
any width of blade determined to suitthe pur-
pose required.

Reverting to Figs. 1 and 2, the side and
end elevations of a propeller-blade R ST, cor-
responding to the pitch-lines found on Fig. 3,
are superimposed upon the conic figures,
showing also a suitable boss Q.

Fig. 3 shows the development of the conic
surface and the vane or blade R 5 T plotted
thereon. Inproceedingtomanufacturevanes
so designed, constructed of sheet or roiled

plates, the metal must be cut to the required

form and may then be curved upon a rigid
cone in the true position determined.
Foundry-work need not differ much from
ordinary practice. Tomoldaship’s propeller
in loam, the mold may be swept up by a rod

' gunided over the corresponding surface of a

small cone fixed In position at the apex and
shifted round into position for each blade.

Y here patterns must be used, these may be
accurately formed by cutting a thin metal
plate or plates to the proper shape for oneor
bothfaces,curving the same upon arigid cone,
and using itor them for facing and filling up
thereupon the required thickness with any
suitable material.

I claim— |

1. Avaneorpropeller-bladehavingitsbody
curved to conform to the surface of a conic
figure attached to the hub about its perigee
edge, said blade extending outward from the
hub nearly parallel to the apogee edge of the
ficure according to pitch ratios detel mmed
811bstant1a11y as set forth.

2. In combination the hub and blades car-
ried thereby, said blades being each shaped
to conform laterally to a conie surfaee which
is inclined to the axis of its gyration and su-
perficially to the outlines defined by the re-
quired pitch ratios determined substantially
as described.

3. In combination the hub and the blade

carried thereby, said blade being shaped to

conform to the surface of a cone whose axis is
inclined to the axis of rotation, and whose
apex coincides with or touches the axis of
said hub, substantially as described.

In testimony whereof I affix my signature
In presence of two witnesses.

JAMES MILLEN ADAWI

Witnesses:
ALEX B. FERGUS,
DAVID BLACEKSTOCK.
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