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IMPROVEMENT IN SCREW-PROPELLERS.

Specification forming part of Letters Patent No. 216,982, dated December 17, 1878; application filed
June 4, 1878; patented in England, September 15, 1876.

To all whom it mey concern:

Be it known that I, ROBERT HENRY ARMIT,
of London, England, have invented new and
useful Improvements in the Construction of
Ships’ Propellers and other like articles with
helical surfaces, of which the following is a
specification, reference being had to the ac-
companying drawings.

My invention relates to an improvement in
the form of the blades of screw-propellers, its
objeet being to increase the speed and steadi-
ness of vessels using screws, and decrease the
liability of the screw to break in racing.

In constructing a propeller-serew according
to my invention the lines of the blades are

traced on cycloidal curves, the leading edge of-

each blade being preferably concave or curved
laterally with respect to its Dboss in the direc-
tion of the serew’s rotation, while the trailing
edge curves in the opposite direction, so that
both leading and trailing edges terminate in
points at the periphery, where the surface
area is greatest, contrary to the ordinary style
of constructing screws.

Thesurfaces between the leadingand trailing
edges are carved longitudinally or from front
to vear, on lines determined by the curve of
sines, as shown in Figure 9, and by this means
I give the leading driving quadrant of the
blade a surface eurving rearwardly from the
leading edge toward the middle radius of the
blade, which is a straight line from the cen-
ter of the boss, and the following quadrant a
surface curving in the opposite direction from
the radius to the trailing edge.

The blade thus formed acts upon the water
by means of a hollow surface, which gripes

- the water and throws it aft upon the convex

surface of the following quadrant, off of which |

it glides with the least possible resistance.

In addition to the powerful manner in which
a screw of this character takes the water and
the facility with which itleaves it, there is an-
other advantage in the blade eurved from front
to rear on the line of sines—viz., its non-lia-
bility to break in racing. :

When the ordinary flat blade, in racing,
© strikes the water with a heavy blow, it is very
liable to be broken; but my cyc¢loidal blade
strikes the water with a curved surface and a

cutting-edge, which enter with a minimum re-
sistance and create no perceptible vibration or
jar in the vessel to which attached.

In backing, the screw takes and leaves the
water in precisely the same mauner as when
going ahead.

In the drawings, Figs. 1 to 5 illustrate the
formation of screw-propellers with cycloidal
blades. Tigs. 6 and 7 are diagrams, illustrat-
ing the mode of tracing the lines of the blades.
Tig. 8 is a face, aud Fig. 9 a side, view of &
three-Dblade propeller-screw constructed ac-
cording to my invention. Tig. 10 is a section
through one of the blades on a line extending
from the boss to the periphery of said blade.

The several blades should, of course, be of
the same shape and stand in similar positions
equidistant apart upon the boss.

Tn the several figures, the letter A indicates
the boss, and B the blades, of a screw-propel-
ler. The letters « b indicate the leading edge
of the blade, and ¢ d the trailing edge. These
two edges spring from. opposite ends of the
boss, and are curved laterally with respect to
the boss in opposite directions, each being
traced on a c¢ycloidal curve from the root to
the periphery of the blade.

The dotted line ¢ f indicates the middle ra-
dius of the blade, and g h ¢ indicate the re-
versed curve on which the surface of the blade
is formed, as before explained. .

On the screw being made to revelve in the
direetion of the arrow, the point @ cleaves the
water, which is then thrown by the surface o

“e f b back onto the surface ¢ f ¢ d, the letter f

indicating the foot of the radius or straight
line whieh divides the leading from its follow-
ing quadrant. ‘

In some cases I flange or partly flange the
leading driving periphery or outer edge of the
blades. : '

Fig. 2is a side view of a eyeloidal screw-
propeller with two blades constructed accord-
ing to my said invention, whose length of boss
should equal, but not exceed, the diameter of
the screvw.

Fig. 3 is a side view of the eycloidal screw-
propeller construeted according to my said in-
vention, whose length of boss is shown to be
equal to one-half part of the diameter of the
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scerew-propeller, but may be more or less, ac-
cording ‘to the requirements of the vessel to
which it is attached. '

Fig. 4 is an end view of a three-bladed cy-
cloidal propeller constructed according to my
said invention, whose length of boss is shown
to be equal to one-third part of the diame-
ter thereof, but may be more or less, as re-
quired.

Fig. 5 is an end view of a four-bladed cy-
cloidal serew-propeller constructed according
to my said invention, whose length of boss is
equal to one-fourth part of the diameter there-
of, but may be more or less, as required.

The blades may have their leading driving
quadrants convex and their following quad-
rants concave.

Fig. 1 is a diagram given to illustrate a
" method of setting out my screw-propeller.
this figure, 2 is the center of the shaftor boss,
from the.face of which spring the cycloidal

arcs ¢ b and ¢ d on the one side, and ¢ ¢/ and.:
a ¢ and d e join at:

b d' on the other -side.
the point e to form the eycloidal arcaed. In
like manner I construet the other blade, and

I thussetouta two-bladed screw-propeller hav-:
ing water-way w ' to allow free discharge of
the water through which the propeller is made !

to pass.

The manufacture. of serew-propellers with
the blades shaped as above described is at-
tended with certain difficulties, which I obvi-
ate as follows: :

It is well known to all familiar with the mak-
ing of screw-propellers that the ordinary and
most convenient manner of forming the molds
of the propeller-blades previous to casting
them is by a process termed ¢sweeping;”
but the shape of the blades of the cycloidal
screw, as above described, can only be pro-
duced in this manner with difficulty, such
blades requiring the use of special patterns.
. Therefore Lhave designed the following method
of forming my improved cycloidal propellers,
~ whereby I obviate these difficulties without
sacrificing any of the advantages of thecy-
cloidal form of the blades, and which 1 will
_now proceed. to explain.

In the construction of the propellers above
described I use only a “right cycloid,” which
is developed in the following manner:

Referring to the diagram, Fig. 6 shows
the face of one of my improved propellers.
If the circumference of a circle (hereinafter
termed the ¢generating - cirele”) be rolled
npon a right line until the point A in that
- circumference in contact with the said line

passes entirely around the circle and comes
again in contact with it, that point will de-
seribe a curve, A G Al C A? termed a “cy-
cloid”  The line A B A% on which the gener-
ating -circle rolls, and which may equal in
length the diameter of the screw, is the base
of the cyeloid, which starts from the axis or
center of the screw, and the diameter B Alof
the said eircle, drawn perpendicularly to this
base at the center or middle point of the lat-

In.

"the shape I desire my blades to assume.

ter, is the axis of the cyecloid. Taking the
said axis A of the serew as a center, a circle,
B 2, is drawn around the same, whose radius
equals the distance from the said center A of
the screw to the middle point of the base of
the eycloid, and this circle will represent the
diameter of the propeller. The width of the
blade is the chord of an are, w 2 d, or part of
the said circle representing the diameter of
the screw, and this width being determined
the shape of the edges w A and d A of the-
blade are delineated by the cycloid in the
plane of the face of the propeller-boss, or ex-
tending beyond this plane, as may berequired,
The external points or corners of the said
blades may be curved or rounded, as shown at
2. and d.

“In the operation of “sweeping” my improved
cycloidal propeller it will be understood that
I commence, in the usual manner, by using
jron or other suitable plates, and complete the
formation of the propeller by means of tem-
plets. One templet is placed on a right or
straight line in the center of the blade extend-
ing from the boss to the periphery of the pro-
peller, and vertical to the axis of its rotation.

The templets for the remaining portions of
the blades will be developed by or form from
the matural curves assumed by the blade in
consequence of its having been delineated by
a cyeloid in the plane of the faces of the boss
or outside of this plane.

The position of the straight line on the
blade above mentioned may vary, according
to circumstances and the form of blade re-
quired.

One very important feature of this inven-
tion is that I now make use of both the ¢ pro-
late” and “curtate” cycloids, as also of the
« gpicycloid ? and “ hypocyeloid,” according to
Tam
therefore able to impart cycloidal curves to
any shaped blade, and to gain from ten to fif-
teen per cent. on screws formed on the princi-
ple of the Archimedean curve or screw-thread.
Thus the spiral of Archimedes may be regarded
as an epitrochoid.

The curve traced out by a point retaining a
fixed position with respect to a straight line
which rolls without sliding on a circle in the
same plane as line and point may beregarded
as an epitroechoid, whose generating-circle has
an infinite radius. Archimedes defines thig
curve, as ¢ the curve traversed by a point mov-
ing uniformly along a straight line which re-
volves uniformly around a center,” and the
difference between these spirals, when applied
to mechanical purposes, is that the cycloidal
serew-thread, as hereinbefore -deseribed and
illustrated, reverses the curves of the Archi-
medean thread or spiral—that is to say, that

‘where the Archimedean thread is coneave the

cycloidal thread is convex, and vice -versa,
forming a true ¢line of sines” or ¢ companion
to the eycloid.” .

Fig. 8 is a face view, and Fig. 9 is a side
view, illustrating the form of a propeller con-
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structed in the manner seb forth in the dia-

gram, Fig. 7. Fig. 10 is a section through

one of the blades on aline extending from the
- boss to the periphery of the said propeller.

I wish it understood that I may use any de-
sired number of blades of any form or shape
governed by the eycloidal principle on my
improved propellers, and these blades may be
cast or otherwise formed separately from the
boss, and attached thereto by screws or other
suitable means, so that in case of fracture or
injury of a blade the same may be readily re-
moved and replaced by a new blade, if neces-
sary; or the blades may be cast solidly with
the shaff without any boss whatever. The
blades may also be made to incline aft or for-
ward.

‘The boss may be of any shape or form; but
the smaller the boss, consistent with strength
and safety, the more efficient will be the pro-
peller. :

The pitch of cyecloidal blades may vary.
The diameter, length, and pitch of cycloidal
serew-propellers must depend on the weight
of the vessel and the available horse-power of
the engines. :

Moreover, I wish it understood that I do
not bind myself to any particular orthographic
projection of theblades, as my cycloidal screw-
thread enables me to take such portion there-
of as 1 may deem necessary and to shape it
or cub it down until I have left such area of
blade as I may require in each individual in-
stance.

The eompanion to the cycloid or curve of
sines, whose hollow surface, as a rale, forms
the leading driving-surface of the leading
quadrant of my blades, is obtained as follows:

Referring to Fig. 7, which is a diagram il-
lustrating this method ef forming the blades,

let A’ B/ be a fixed diameter of a circle, A’

Q' B, and through any point, @/, on A/ Q' B’
draw M’/ @ p/, perpendicular to A/ ¢/ B, and
equal to the arc A’ Q/. The locus of this point
p' is the companion to the eycloid A’ I/ D/,
having A’ B as axis, If C/ O/ ¢ (the line of

centers of semi-cycloid A/ P/ D') be bisected
in O/, the curve passes through 0, because
¢’ O'=quadrant A’ Q' C”, . Drawing p’ m/ Q'

»' perpendicular to €/ O/ ¢, I have m/ O'=C"
O'—C" ! =A’ O — A’ Q' =are Q' C”; then

P m O mr Qo are Q OYiisin, Q€

¢ + — circumferential measurement of Q' C/
C”. Hence the part A/ p' O/ of the com-
panion to the cyeloid is a curve of sines, and
when produced to- O’ '/ D’ this latter will be
found to bear precisely the same relation to
the line O/ ¢/ which the part A’ p’ O/ bears to
O’ (/. Thus the entire curve is a curve of
sines, of which the central point, 0’, is to be
found in the center of my blades, at which
point a straight-edge will lie flat along the
blade, but not at any other point. A straight-
edge, when applied toa cycloidal blade at the
point O/, will lie flat along the surface of the
said blade, either from boss to periphery or
from edge to edge, according to the construe-
tion and form of the said eycloidal blade. The
curve of sines or companion to the cycloid
may be used to delineate both the leading and
the trailing edges of the blades of a screw-
propeller. .Any portion of the cycloid may
also be used. In each case the horizontal sec-
tion of the blade parallel to the axis of rota-
tion will form a curve of sines or companion
to the cycloid.

What I claim is—

1. A propeller-screw or similar article hav-
ing longitudinal curved blades, the leading or
trailing edges, or both, of which are formed
on eycloidal curves, substantially as deseribed.

2. A propeller-screw or similar article hav-
ing blades which are curved longitudinally on
reverse curves, determined by the line of sines,
and the leading or trailing edges, or both, of
which are formed on cycloidal curves, sub-
stantially as described. )

3. A screw-propeller blade curved longi-
tudinally on a line of sines, substantially as
set forth.

ROBERT HENRY ARMIT.

Witnesses:
ALBERT H. ROLLIT,
Solicitor, 18 Trinity House Lane, Hull.
WrinLiam H. COOPER,
Clerk to Messrs. Rollit & Sons, Solicitors, 18
Trinity. House Lane, Hull.




