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To all whom ¢t may concern:

Be 1t known that we, JEREMY TAYLOR
MARSH, lieutenant- colonel royal engineers,
and THOMAS SEAVILLE TRUSS, professor of
natural philosophy, subjects of the Queen of

Great Britain and Ireland, and residing, re-

spectively, at No.1 Pembr oke Road, Kensmﬂ‘—
ton, in the county of Middlesex, Enﬂ*land and
at \To 10 Chestnut Villas, Forest Gate in the

county of HEssex, Eugland, have invented cer-
tain Improvements in Rotary Propellers for

the Propulsion of Vessels, also applicable for
producing currents of air for all purposes,
(for which we have applied for a patent in
dated Kebruary 13,
1890,) of which the following is a specifica-

These improvements consist in the con-
struction of “rotary propellers” to effect the
propulsion of ships and other vessels floating

on or immersed in water, the said pmpellers

being also applicable f01 ploducmn currents
of air for all purposes.

These propellers are preferably constructed
to have a length equal to about two-thirds of
the measur ement of their diameters,although

they may have any other suitable propor t1ons

One end thereof (which 1s in the ordinary po-

-sition of the propeller the front end) we name
the “penetrant end,” and the other end we
name the “run end. »

These propellers have two or more blades,
each arranged on a boss or driving-shaft and
attached thereto at a given part ot such blade.
The point where the penetrant end of the

‘blade joins the boss or driving-shaft we call

the “penetrant point of the blade,” and the
point of the run end of the blade most remote
from the shaft we call the “blade point of
delivery.” We take a point upon the axis of
the shaft distant from the penefrant end of

- the blade about one-ninth of the diameter of

45
position of the blade and the blade pcint of

-the propeller measured 1n a direction toward
‘the run end of the blade, and we term that

22

the “intersection center.” T'o determine the
delivery we draw a line through the intersec-
tion center, preferably at an angle of thirty
degrees to the axis; but this anﬂ'le may be

|

f10n1 twenty to seventy degrees, though it
will usnally be better to make it tlmty de-
grees, or thereabout. The blade point of de-
11V61y will be situated on this line, which we

term the “angle-line for position, » and this

line also dLvldes the part of the blade con-

tiguous to the penetrant end from the part

eontiﬂ-‘uous to the run end of the blade. There
is of course an angle-line for position for each
blade of a pr opellel, the angle which the line
makes with the axis being the same for each
blade, and the planes throuﬂh the axis and
the several angle-lines for pOSILIOIl being sit-
uated at equal angular distances mound the
axis. A dlbtance is set off along this line

from the intersection center to give the Posi-

tion of the blade point of dehvety which is
situated thereon, and the distance along that
line from the blade point of delivery £ the
point where the line cuts the penetrant end
of the propeller is called the “length for each
blade.” To obtain the form of the penetrant

may be a segment of a circle, or a curve in

| either dir ectlon whose cur Vatule increases as
1t proceeds in a direction away from the axis,

orthe contrary, or even a straight line,) which
starts fromthe axis and is in a plane perpen-

o
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| end of the blade we describe a curve, (which

75

dicular to the axis,passing through the pene- -

trant point of the blade. We prefer to curve
suchlinesothatthelinedrawn from the axisin
the plane aforesaid to the extremity of the
curve,makesan angleof about twenty degrees,

with the tangent at the other end—u. e., so that
the curve 1les between two planes thr 0110'h the
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axis inclined at an angle of aboutten deﬂ'l ees

to the plane bisecting the angle between them

but this angle may be Varled considerably, if
desired, from zero up to sixty degrees., If it
be zero, the penetrant end beeomes a straight
line. We have described the penetrant end
of the blade aslying in a plane perpendicular
to the axis; but in practice we round the edge
thereof somewhat (mainly at or near its ex-
tremities) toward the longer part of the angle
line of position—i. e., tOW&ld the run end
The extremity lies on or near a stra,wht line
parallel to the axis through the blade pomt of
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delivery, and the line joining it to the blade

50 vaned if desired, between wide 11m1ts—-—sa,y i point of delwm y forms the 10nn*1tud1nal edﬂ'e
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of the blade. Xach of the blades has a pecu-

liar curvilinear form, (except when the pene-

trant end is wholly in one plane through the
axis, when part of the blade is flat.) The

shape of the portion which depends on the

penetrant end is obtained as follows: The
form of line for this penetrant end of the
blade being selected, its entire length is di-
vided into short equal distances, and from
these dividing-points lines are drawn to the
blade point of delivery, and these lines give
the form of the part of the face of the blade,

which depends on the form of the penetrant

“end, which lines we name “the contiguous
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ous form lines.” 'Theform of the end of each
blade at the run end of the propeller may
be the segment of a circle, or a curve of de-
creasing or increasing curvature from the

blade point of delivery on such run end of

the blade to a point on a cirele within the dis-
tance from the axis of about one-third of the

diameter of the propeller, which we namethe |

7

“boundary-cirele.” It lies substantially in a
plane perpendicular to the axis; but both ex-
tremities at their edges may be rounded off &
little forward toward the penetrant end.
When the penetrant end isin front in line of
motion, the curvature of the face of the run
end of the blade has its concavity facing in
the direction of the rotation of the propeller,
and the penetrant end (if not flat) usually
has its convexity turned in the aforesaid di-
rection. It may however be made with 1ifs
concavity in the aforesaid direction, as above
explained; but in such case the concavity
should be slight, and this arrangement 18 ap-
plicable to high-speed engines. The form of
the line for the run end of the blade being
selected, its entire length is divided into short
equal distances, and from these points lines
are drawn converging to the intersection cen-
ter, or to a point thereabout,and these lines
give the form in such run end for this part
of the face of the blade.

When the propellers consist of two blades,

each of the blades, from their point of com-

mencement at the penetrant end to their
ends at the boundary-circle, are so arranged
that such points of each blade shall com-
mence and terminate within a semi-circum-
ference of the cylinder deseribed by the pro-
peller, or thereabout, and when such propel-
lers consist of three or more blades, each
of such blades commences and terminates in
a proportionate sector of such cylinder.
sides of the blades that press on the water
or air or other fluid when it 1s revolving
with the penetrant end entering we call

the “faces of theblades,” and the othersides
thereof we call the “back of the blades.”.
'1'he blades may have a uniform thickness, or

the blades may have a thickness increasing
from their outer edges to or toward the shaft

- or-boss, (foradditional strength.) The direc-
05

tions we have given are for the construction
of ihe forms of the faces of the blades.
We have deseribed the run ends of the

The

blades of the propellers as terminating on a
boundary-civcle; but they may be continued
toward the axis of the propellers until they
join each other, and we have described the
intersection center of the propellers as at a
distance from the penetrant end equal to
about one-ninth of the diameter of the pro-
peller; but such intersection center may be
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on the longitudinal center line in line with

the penetrant end thereof, or at other posi-
tions thereabout. “

When such propellers are to be rotated to
high velocity, then, in order to avoid vibra-

30

tion, that portion of the penetrant ends of -

the blades from their penetrant points on
the boss or driving-shaft to a point on the
edege of each blade equal to about one-sixth
of their length longitudinally, measured from
such penetrant ends may be cut off to the
line of a circle or increasing or decreasing
curve. | | |

By our invention rotary propellers can be
constructed for the propulsion of ships and
other vessels floating on or immersed in wa-
ter, which propellers give the greatest possi-
ble displacement of the water for their di-
ameter, and concentrate or direct such dis-
placed water passing through. or by them to-

-ward the axial line of the propellers.

When propellers constructed according to
our invention are applied for the propulsion
of ships and other vessels floating on or 1m-
mersed in water they may be situated and ro-
tated in the well-known manner adopted for
other rotary propellers. When such propel-
lers are applied for producing currents of
air, they may be used for the purpose of in-
jecting or ejecting air, and for this purpose
may be rotated in tubes or in any other con-
venient chamber for such purposes.

In order that the mnature of our said im-
provements and in what manner the same
are to be performed may be more fully un-

| derstood, we will proceed to describe the

| several figures on the sheet of drawings here-

unto annexed, in all of which figures like
letters of reference are used to denote simi-
lar parts.

Figure 1 is a longitudinal or side view of
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a propeller constructed with two blades A A,

attached toa boss,thesaid blades being formed
according to our invention. Iig. 2 1is the
penetrant end view, B, Fig. 1, the form of
line selected for this penetrant end being a
curve decreasing in curvature from the pene-

trant point of blade toward the diameter of

the propeller; and Fig. 3 is the run end

view, C, Fig. 1, the form of line selected for
this run end being a curve decreasing in

curvature from the blade point of deliv-
ery to the circle E. Figs. 4 and 5 are per-
spective views of a propeller with the pene-
trant ends of the blades curved, and Figs. 6
and 7 are perspective views of a propeller
with the penetrant ends of the blades flaft.

The dotted line a, Fig. 1, is the longitudi~

nal center line of the propeller, and b is the
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intersection center thereon, and the dotted | ourselves to the precise forms or proportions

lines ¢ ¢ are the “angle lines for 1)081‘[1011 7 of
the blades.

d c are the penetrant points of the blades
A Ajand e ¢ are the blade points of delivery.

D 1s the boss or driving-shaft, to which the
blades are attached.

The dotted cirele E is the boundary circle
at the run end of the propeller, the diameter
of which circle determines the breadth of the
blades at such ends.

The dotted circle T is the circumferential
line, indicating the diameter of the propeller.

The letters f J 1ndicate the dividing-points
on the lines & k& of the penetrant end of each
of the blades, and the lines g g are the con-
tiguous form lines for the face of the blades
drawn radially from the centersetothe points
on the lines k.

h N are the dividing points on the lines [
for the run ends of each of the blades, and
the lines ¢ ¢ are the contiguous form lines for
the face of the blades, drawn radially from
the intersection point b to the dl‘?’ldlnﬂ” points
k on the lines /.

The dotted line II is the d1ametr10a1 line,
on either side of which the propeller-blades
are situated, and the dotted line J is a line
showing the angle of degree from the dia-
metrical line H, at which the blades termi-
nate on the circle I at the penetrant end of
the propeller.

The propeller should be fitted to the shaft,
so that the end B is next the ship, and when
the propeller is rotated in the direction of the
arrows the ship moves ferward, while when it

18 rotated in the opposite direction the ship

moves astern. It therefore follows that, if
desired, the propeller may be mounted in the
reverse position.

YWe have illustrated what we consider the |

best form for a propeller constructed accord-
ing to our invention; but we do not restrict

T

illustrated.
the driving-shattorbossin anysuitable way—
such, for instance, as by making the blade

solid therewith, or by attaching them to the.
boss or driving-shaft on a

center pin at or
about a point coincident with the infersec-
tion center—so that the angle for position of

S

The blades may be attached to 45

blade may be adjusted as desired, and the .

blades be fixed in theiradjusted position.
Having now particularly desecribed and as-
certained the nature of our said invention
and in what manner the same is to be per-
formed, we declare that what we claim is—
A 10ta,1y propeller for propelling shlps and
other vessels fleating on or immersed in wa-
ter and for creating “air-currents for all pur-
poses, the said propeller beingformed wilh two

or more blades attached at an angle to a boss
or driving-shaft, the form for the faee of such

blades 00111:10*110115 to the penetrant end there-
of being produced by lines drawn from the
blade point of delivery to dividing-points

- on the line selected for the penetrant end

thereof, and the form for the face of the part
of such blades contiguous to the run end

thereot being produced by lines drawn from
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the intersection center to dividing-points on

the line selected for the run end of such
blades, substantially as herembefme de-

.8eribed.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

JEREMY TAYLOR MARSH,

L. Col., R. K.
TI-IOMAS SEAVILLE TRUSS.

Witnesses:
WiLLiAM F. UPTON,
47 Lincolws Inn Hhelds, W C.
-~ W. 1. WEEKS,
9 chhm Lanre, London k. C.
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