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"UNITED STATES

PATENT OFFICE.

. LIDA WILSON, OF BROOKLYN, NEW YORK.

REVERSIBLE SCREW-PROPELLER.

' SPECIFICATION forming part of Le’qﬁeﬁs Patent No. 700,278, dated May 20,1902.
Application flled September 23, 1901, - Serial No. 76,271, (No model)

To all whom it may concern:

Be it known thatI, Lipa WILSON, a cm?eu
of the United States, residing at P1errepont'

House, Montague street, Brooklyn county of
Kings, State of New York have invented cer-
tainnew and useful Improvementsin Reversi-

ble ScreW-Propellers fully described and rep-
resented in the following specification and
the accompanying dmwmvs, forming a parbu

of the same.

The object of the present invention is to
provide an improved construction. in that

class of screw-propellers provided with shift-

ing blades by which the angles of the blades

relatlve to the shaft may be changed when

~the propeller-shaft is either at rest or in mo-’
tion, so as to alter, retard, reverse, or stop’
the motion of the vessel propelled, and the

invention includes means for shifting simul-
taneously the blades of several propellers
upon the same shaft. Such shifting blades
are especially useful where the propeller-
shaft is rotated by a turbine, rotary, or other
engine having considerable momentum or
otherwise so constructed that it cannot be
readily or quickly reversed, as the shifting
of the angle of the blades on their seats rela-
tively to the propeller-shaft permits the move-
ment of the propeller-shaft to be continu-
ously in the same direction, whether driving
the vessel at full speed ahead or astern, and
also operates to reduce the speed of bhe ves-
sel when the blades are placed in an inter-j
mediate position or to resistits movementin
either direction when the blades are so placed
as to revolve in a circular plane.

In this construetion the foot of each pro-

peller-blade is formed with a circular’flange.|

and held movably upon a flat seat formed-on

the hub of the propeller by a suitable collar,.

and the eonstruction of the parts which em-
body the present invention will be under-
stood by the following deseription.

The drawings 1llustrate a-propellerhaving:
four blades’ and a hub-having four sides to«
form the flat seats for'the elrcular flanges,.
and the collars are shown .divided .upon: the:

center of each seat, but all connected to-

gether, so as to form a continuous ring around
the hub. The center of the foot is provided
with a strong steady-pin fitted into a hole in
thie: hub to steady the foot in its turning

movement upon the seat.
‘the flanges is provided with teeth, and the
‘ring: whleh forms the collar is prov1ded with
;passa(reo ] throuvh which racks may be pro-
“jected parallel W1th the shaft to engage the

A part of eachof

said teeth, and the -racks-are all connected

’ w1th a sleeve fitted to the exterior or interior,

or both, of the propeller-shaft and which
serves to move all the racks and cause all

-the- propeller-blades to turn simultaneously

through the desired arc of movement. One
or.more projections are formed upon the foot
of the blade and the collar or hub to confine
the turning of the blade upon the hub within
the extreme desired limits and to ‘hold the
blade in position when at such extremes.
The sleeve attached to the racks is moved
fore and aft upon the propeller-shaft by a
shifting bar inside it (if the propeller-shaft
is hollow) or by any convenient system of
levers-and connections-attached to the hull

-of the vessel outside the propeller-shaft and

clear of the screw-propeller. Such system
of levers or the shifting ‘bar inside the hol-
low propeller-shaft may (aceording to their
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size) be worked by hand or by means of me- -

-chanical power, and if by power I prefer to
~employ a hydraulic ram having the proper

length of cylinder and piston travel neces-

- sary to move the racks the precise distance
. required to rotate the propeller-blades to the
.requiréd degree. The projections which limit
-the movement of the blade upon thecollaror

hub operate to firmly sustain the blades when
they are turned to their extreme positions,
and the hydraulic or other agency used to
rotate the blades serves to hold them securely
m any intermediate position.

In-case-the propeller -shaft be hollow and

‘the screw-propeller is fitted near the outer

end ‘of the shaft, the sleeve which carries

“the racks may be fitted - both within and
.| outside the shaft and extended beyond the

end of the same-into.an‘outer- bearing to as-
gist in supporting the shaft and from such

‘extension to receive:and support-the racks;
‘but in case the propeller:shaft.-has:one or

more seréw-propellers disposed at one or more
intermediate point or points of its length be-
tween the hull and outer end of the pro-
peller-shaft the sleeve is placed around the
outside of the shaft close to the first mbomd
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or nearest to the hull serew-propeller and
moved fore and aft on the propeller-shaft by
suitable means. Insuch lattercasethesleeve
is preferably formed with an annular groove
and provided with a yoke surrounding and
working in said groove, by which to move and
hold the sleeve in any desired position. In
such a case I prefer to actuate the yoke by
two shifting bars extended along and near to
the propeller-shaft, at opposite sides thereof,
and carried through the hull in stuffing-boxes
into the vessel, where the power may be ap-
plied to such shifting bars to move the sleeve
in the desired manner.

In cases where there are several interme-
diate screw-propellers the movement of the
racks on those astern of the first inboard pro-
peller may be communicated to them by ex-
tending the racks from said first inboard pro-
peller to engage with the teeth on the flanges
of the blades of the propellers farther astern.
This means of operating the sleeve is con-
venient for use with solid propeller-shafts
and with hollow shafts driven by reciprocat-
ing engines.

It is obvious that a variety of mechanism
may be used, as shafts provided with cams,
eccentries, levers, and gears, to move the
sleeve in the manner described and that
such mechanism may be arranged to operate
through and along the hull of the vessel or
from the rudder-post by levers or gearing
supported thereon; but I have shown in the
accompanying drawings only the means for
moving the sleeve by shifting rods parallel
with the interior and with the exterior of the
propeller - shaft, as these are the simplest
constructions and least exposed to derange-
ment; but my invention embraces any equiv-
alent mechanism.

The invention will be understood by refer-
ence to the annexed drawings, in whiech—

Figure 1 shows the stern of a vessel with
three propeller-shafts and propellers upon two
of the same, provided with means for turning
the propeller-blades upon their hubs. Tig. 2
is an end view of the propeller-hub collars,
showing the side next to the propeller-shaft.
Fig. 3'is a plan of the hub, the collars and a
part of the propeller-shaft, with the propeller-
blades entirely removed. Fig. 2°is an end
view of the ring forming the divided collars
a3 the same is represented in Fig. 11, and Fig.
3*isa plan of the same separated wholly from
the propeller shaft and hub. Fig. 4showsthe
inner-end of the rack-bars with the head of a
sleeve adapted to fit within a hollow propeller-
shaft. Fig.5isasideelevationof theendofa
propeller-shaft, with a sleeve fitted upon the
exterior of the same and provided with the
rack-bars. [Fig.6 is a front view of the yoke
forshifting such sleeve. Fig.7isanendview
of ‘the propeller hub and shaft with the col-
lars whieh hold the blades upon the hub, and
one of the propeller-blades secured thereby,
with the adjacent collarsin section upon the
center line. The sleeve is shown in section
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at the outer end of the hub and the head of
the sleeve removed. Tig. 8 isa longitudinal
section of the propeller shaft and hub with
the collars and two of the blades secured
thereby and one of the blades broken for
want of room upon the drawing. Fig. 9isa
plan of the propeller shaft and hub with the
collar and the shank of the blade in section
at the outer side of the rack-bars, and Fig.
10 shows one of the propeller-blades viewed
from the outer end. Tig. 11 is a diagram
showing three propellers with their blades
controlled by the same racks.

o designates the hull of the vessel, b a cen-
tral propeller-shaft, and &’ and 0® side pro-
peller-shafts.

The propeller C upon the shaft b in this fig-
ure is shown provided with a sleeve project-
ed from the end of the shatt to turn the pro-
peller-blades, and the propeller C' upon the
shaft b’ is shown provided with a sleeve 7/,
fitted to the exterior of the shaft behind the
propeller to turn the propeller-blades. A
shifting bar ¢ is'extended through the shaft
b to operate the head < of the sleeve &, which
carries the rack-bars for turning the blades
upon the propeller C. Two shifting bars ¢’
are shown adjacent to the shaft )’ and con-
nected with a yolke m forshifting the sleeve /v’
upon said shaft. No propeller is shown upon
the shaft b?, as it may be provided with the
same appliances as the shaft b or as shaft D',

Referring to Figs. 7, 8, and 9, the propeller-
blades are designated d, theirnecksor shanks
e, and their base or foot is shown provided
with annular flange . The shank e igflared
outwardly to the blade from the flange f, so
as to strengthen it and the hold of the collar
thereon. Thehub g of the propellerisshown
with four flat sides forming seats to receive
the bases of the propeller-blades, and the
center of each seat is formed with a hole to
receive a steady-pin f', projected from the
center of the base or foot of the-blade. A
collar % is fitted to each of the seats upon the
hub and recessed internally to embrace the
flange s and the flaring shank ¢ of the pro-
peller-blade and operates in conjunction
with the steady-pin f' to firmly secure the pro-
peller-blade upon the hub, while permitting
the blade to beturned thereon. A portion of
each of the flanges f is provided with teeth,
asshown in Fig. 9, and arack-bar jis extend-
ed along the side of the flange parallel with
the shaft b and fitted to said teeth to turn
the flange and its attached blade. The collars
are greatly strengthened in their connection
with the hub by their union to one another
over the corners of the hub, and the series of
collars constitute a ring with a eireular ex-
terior and square or other polygonal opening
in the center which fits upon the hub snugly.
Such ring will be termed the ‘‘collar-ring”
herein. Onerack-barjisrequired toturneach
propeller-blade,and four rack-bars are shown
in Fig. 7 movable upon the corners of the
hub ¢ and fitted through. slots [, which are

70

75

8o

85

~

9o

95

100

105

I10

115

120

125

130



700,278

forined in the collar-ring, to guide ahd hold
such bars. The propeller-shaft b is shown
hollow, and a sleeve % is shown fitted to the
bore of the shaft b near its end within the

hub ¢, and such sleeve is formed with a head.

. %, to which the rack-bars j are attached. The
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rack-bars j and the sleeve i may be formed
integral with the head in a single easting;
but I have shown the rack- bars J provided
with round shanks £° and bolted to the head
by nuts %%, as shown in Fig. 9. A stud s is
shown ﬁxed upon the shank of each of the
blades, and a segmental recess ¢ is provided
in each of the collars of sufficient léngth to
permit the turning of the shank through the
desired are, but to arrest and hold the pro-
peller-blades d at the two extremes of such
arc movement,which are indicated by dotted
lines d in Fw 9. The stud s and recess ¢
form contaotlnw surfaces, which- not only
limit thearc movement of the propeller-blade,
but serve to sustain it there when in opera-
tion, and thus relieve the rack-barfrom strain
at such times. The rack-bar j is shown of
angle shape in cross-section, (see Fig.7,) and
one wing of each angle is smooth as it passes
by one s1de of the ﬂanfre J, which is -unpro-
vided with teeth, whlle the other wing of the
rack-bar is made a little wider and is formed
with teeth to engage the toothed flange f,
Fig. 9.

In Fig. 8 the sleeve h is shown drawn for-
ward by its shifting bar ¢, so that the head ¢
touches the end of the hub and-turns the
blades into one of their extreme positions,
while the sleave is shown in Fig. 9 pushed
outwardly and the flange f turned so as to
shift the blade to its opposite extreme posi-
tion. It is obviousthat the movemenstof the
shifting bar ¢ may serve to move. and hold

the blade in any position intermediate to its.

two extremes, and it is also obvious that
when the blade is set in the central position
between the said extremes it would neither
propel the vessel forward nor backward, but
operate, even when revolving, as a brake to
the motion of the vessel.

The shifting bar may be aotuated and con-

- trolled by any suitable means, a hydraulic

50
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cylinder ¢ being indicated in dlavrammatlo
form in Fig. 1, Wwith 2 piston-rod ¢’ connected
and ooupled to the shifting bare.” The pro-
portions of the eylinder may be such that
the movement of the piston is restricted to

' the same distance that the bar ¢ is required

to travel, and the full actuation of the piston
thus tnrns the propeller-blade on the hub
from one extreme of angle relative]v to the
shaft to the other.

An index is indicated by an arrow p’, ad-

Jacent to the hydraulic cylinder, and malks,

upon the bar ¢, which coincidé with the ar-
row-head when the blades are in- their re-
spective extreme positions, and the angle or
position of the blades on the hub can thus be
ascertained by such index.

The actunation of the sleeve i and the eon-

‘the. propeller-blade.

nected rack-bars by a single shifting-bar ¢
can be effected where the propeller-shaft is
hollow; but where the shaft is solid the
sleeve may be fitted ‘to the exterior of the
shaft, as shown at 7’ in Figs. 1,.5, and 11,
where the sleeve is formed with an annular
groove o, adapted to receive a yoke p, which
can be moved by any suitable means, as by
the two shifting-bars ¢/, which are extended
parallel with the propeller-shaft-to the in-
side of the vessel, where they are shown con-
nected by an auxiliary yoke p'; butbothbars
may be extended to the source of power, and
thus actuated simultaneously. Such yoke or
bars are readily actuated by any suitable
means and serve to operate and control the
propeller-blades the Same as the single rod.c.
The yoke p and rods ¢’ do nof revolve with

8,
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the propeller-shaft;-but the sleeve ' revolves

with the propeller C’ and as the sleeve is
fitted to the exterior of the propeller-shaft it
may obviously be applied to the shaft at any
point in its length where the propeller-hub is
secured. The sleeve 7' forms what may be
termed an ‘‘inboard” connection to the bases
of the propeller-blades, while the sleeve 4 and
its head ¢ form what may be termed an *‘ out-
board” connection, as A" operates upon the
forward side of the propeller, and. the other,
h, upon the stern side.

Fig. 11 shows a means of actuating. the

90

95

blades upon several propellers by the same. .

set of rack-bars; the bars being extended
from .one propeller-hub to another through
the slots 7 of the collars &, and thus turning

I00. .~

all the blades upon the. Series of propellers ‘

simultaneously. In this figure three propel-

_lers are shown with the rack-bars connected

to an inboard sleeve i/, fitted to the exterior
of the propeller-shaft and actuated by rods

105

¢', as described above; but it is obvious that ‘

the racks can be extended in an opposite di-
rection from an outboard sleeve carrying the

10
.head ¢ and that the blades of all the propel- - :

lers would be actuated thereby in the desu'ed S

manner.
The right-hand end of the propeller-shaft
b in FIU‘ 11 is the end nearest:to.the hull of

the vessel which would be supported in the

sternebea.ring, and the oppositeend is shown

115

extended through the hub of the outboard -

propeller to be supported in ‘an outboard
bearing.

‘120

The construomon of the collar- rlno' is shown .
a little different in Figs. 7 to"9, 1nclus1ve, 3

(where the oonstruotion does not. require the -
rack-bars to pass entirely through the collar--

ring,) and in Figs. 22 and 3% and 11, in which

the collar-ring is constructed to permif the
movement of the rack-bars entirely through -

the slots or passages [. - The division of each

collar is shown longitudinal or pa,rallel' with .

the axis of the propeller-shaft; but it is-ob-

for application to the shank and flange -of
. With the constructlon
shown the -different sections are secured to-

‘130
‘viously immaterial how the oollar is divided .-
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gether by bolts %', inserted through lugs Ie?
upon the contiguous edges of the section.
To strengthen the construction; the sections
of the collars upon the adjacent sides or seats
of the hub may be formed in one piece with
one another, as shown in Figs. 2 and 2%, and
fitted each to one corner of the hub, or they
may be formed in halves extending across the
hub.

The collar-ring shown in Figs. 2, 3, §, and
9is provided at one end with a flange v, which
laps over one end of the hub and is secured
thereto by a countersunk bolt «’, and each of
such parts is formed with the longitudinal
slot or passage v to receive and guide the
rack-bar j.

In Figs. 2* and 3* the collar-ring is shown
provided at both ends with the flanges u,
adapted to lap over both ends of the hub,
which construction, in connection with the
fitting of the collars upon the seats, engages
the collar-ring with the hub upon every side
and forms an exceedingly strong and dura-
ble support for the propeller-blades.

In Figs. 2* and 3* a flange v is projected

_over the lugs %2, so as to produce a smoother

surface in contact with the water. 1 have
claimed this particular construction of the
divided collars; but any other suitable con-
struction may be employed which is suited
to hold the base of the propeller-blade se-
curely upon its seat on the hub, so that it is
capable of rotation on the said seat through
the desired are.

While I have made a special elaim to the
shifting-bars ¢ or ¢’ for moving the rack-bars,
it is obvious that the rack-bars may be moved
fore and aft by any convenient system of le-
vers or other connections, so as to turn the
propeller-blades through the desired are.
The reversal of the propelling force is thus
effected without material resistance from the
momentum of the revolving parts and with-
out stopping or changing the direction of mo-
tion of the engine (of whatsoever nature)
that may be employed to drive the propeller-
shaft. :

In Fig. 1 I bave diagrammatically indi-
cated by dotted lines the casing of a rotary
turbine to turn the propeller-shaft to drive
the vessel, and the reversal of the direction
of the motion of the vessel is effected while
the turbine continues revolving in the same
direction, and thus any interruption of its
movement or resistance from its momentumn
is wholly avoided. The same would be true
if the propeller-shaft were operated by a re-
ciprocating engine, an electric motor, or any
other agent. . ‘

It will be understood that the invention
may be embodied in various forms which are
not shown herein, and in particular it should
be understood that the shape given to the
base of the propeller and to the collar by
which it is secured movably upon the seat of
the hub can be made of any desired contour

700,278

which affords the requisite strength and sup-
ort.

Having thus set forth the nature of the in-

vention, what is c¢laimed herein is—
- 1. A screw -propeller having a hub with
seats thereon, the hub attached to the pro-
peller-shaft, propeller-blades having each a
base provided with a flange having teeth and
fitted. to its respective seat, a collar secured
upon the seat over each of such flanges, racks
extended through the collars parallel with the
shaft and engaged with the teeth on theirre-
spective several flanges, the propeller-shaft
being hollow, and a sleeve fitted within the
end of the shaft and having a head attached
to the racks, and a shifting-rod attached to
and extended from the sleeve through the in-
terior of the shaft to shift the sleeve as re-
quired. ‘

2. A secrew - propeller having a hub with
seats thereon, the hub attached to the pro-
peller-shaft, propeller-blades having each a
base provided with a flange having teeth and
fitted to its respective seat, a collar secured
upon the seat over each of such flanges, ap-
pliances to limit the are through which the
blades can turn on the seat, and racks ex-
tended through the collars parallel with the
shaft and engaged with the teeth upon their
respective several flanges,and meansfor mov-
ing the racks to turn the respective blades
upon their seats simultaneously. '

3. A screw - propeller having a hub with
seats thereon, the hub attached to the pro-
peller-shaft, propeller-blades having bases
with flanges provided with teeth and fitted to
their respective seats, and their shanks flared
from the flanges toward the blades, a collar
secured upon each seat and fitted to embrace
the flange and flaring portion of the shank,
and racks extended through the collars par-
allel with the shaft and engaged with the
teeth on their respective several flanges, with
means for moving the racks to turn the re-
spective blades on their seats simultane-
ously.

4.” A screw - propeller having a hub with
seats thereon, the hub attached to the pro-
peller-shaft, propeller-blades having each a
base provided with a flange having teeth and
fitted to its respective seat, a collar secured
upon the seat over each of such flanges and
slotted to admit a rack to engage with the
teeth upon its respective ‘flange, racks ex-
tended through the collars parallel with the
shaft and each rack engaged with the teeth
upon its respective flange, a sleeve attached
to the racks to shift them simultaneously par-
allel with the shaft, and stops applied respec-
tively to the blade and to the collar to con-
tact at the extremes of the desired arc turn-
ing movement to limit it and to support the
blade at such extreme positions independ-
ently of the rack.

5. A screw-propeller having a hub with
seats thereon, the hub attached to the propel-
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ler-shaft, propeller-blades having bases with
flanges provided with teeth and fitted tosuch
seats, and theirshanks flared from the flanges
toward the blades, a collar secured upon each
seat and fitted to embrace the flange and flar-
ing portion of the shank;and racks extended

through the collars parallel with the shaft’

and engaged with the teeth on their respective

several flanges, with means for moving the

racks to turn the respective blades on their
seats, a segmental recess in the collar adja-
cent to the shank and a stud upon the shank
to contact with the ends of such recess and

_-limit the arc turning movement of the blade,

I5
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35

substantially as herein set forth.

. 6. A serew-propeller having a hub with
seats thereon, the hub attached to the propel-
ler-shaft, propeller-blades having each a base
provided with a flange having teeth and fit-
ted to its respective seat, a collar secured
upon the seat over each of such flanges, ap-

pliances to limit the are through which the

blades can turn on their seat, and racks ex-
tended through the collars parallel with the
shaft and engaged with the teeth upon their
respective several flanges, and means for
moving the racks to turn the respective
blades upon their seats simultaneously, each
collar being divided and each segment there-

of fitted to the flange and shank of its respee-

tive blades, the contignous parts of the di-
vided eollar being provided with flanges and

bolts for clamping them together and to the-

hub.

7. A screw-propeller having a hub with
seats thereon, the hubattached to the propel-
ler-shaft, propeller-blades having bases with
Aanges provided with teeth and fitted to such
seats,and their shanksflared fromthe flanges

5

‘toward the blades, a collarsecured upon each

40

seat and fitted to einbrace the flange and flar- "
ing portion of the shank, and racks extended = -
through ‘the collars parallel with ‘the shaft .

and engaged with the teeth on their respec-
tive several flanges, and means for moving

‘the-racks to turn-the respective blades on

their seats simultaneously each collar being

45

divided and each segment thereof fitted to the .

flange and shank of its respective blades,
the parts of the tollars between and bearing
on adjacent blades being formed in one piece
and fitted to the hub, the respective. flanges

and shanks, and the contiguous. parts of the.
divided collars being provided with flanges

and bolts for clamping them together and. to

‘the hub; whereby all the segments are united

to one another and to the hub, substantially
as and forthe purposes set forth. ‘

8. The combination,with apropeller-shaft,

of a series of propeller-blades mounted on

hubs thereon, each blade having a base pro-
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vided with teeth, and adapted to be held but

capable of turning upon the hub, a collar for -

securing -each base upon the hub and slotted
to admit racks to engage the teeth upon the
bases of the blades, the racksbeing extended
from one screw-propeller to another parallel
with the shaft through the slots of the col-
lars, and means for moving the racks fore-and
aft to turn the blades upon all the propellers
simultaneously through the desired are.

In testimony whereof I have hereunto sef
my hand in the presence of two subseribing

wifnesses. .
. TIDA ‘'WILSON.
Witnesses: ‘
L. LEE, :
TaOMAS S. CRANE.
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