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UNITED STATES

PAaTENT OFFICE.

SOLOMON 8. WHIPPS, OF LE SUEUR CENTRE, MINNESOTA.

PROPELLER FOR VESSELS.

SPECIFICATION fdrmiz;.g part of Letters Patent No. 528,265, dated October 30,1894,
) Application flled September 6, 1890, Serial No, 364,207, (Nomodel.)

To all whom it may concern: -

Be it known that I, SoLomMoN S. WHIPPS, of
Le Sueur Centre, Le Sueur county, and State
of Minnesota, have invented certain new and
useful Improvements in Propellers for Ves-
sels, of which the following is a specification.

My invention relates to that class of pro-
pellers which operate in a longitudinal direc-
tion with respect to the vesselin the manner
of side wheels, and which preferably are con-
tained in housingsor wheel-houses at the sides
of the vessel, though they may be arranged
in other portions of the same.

The object of my invention is to obviate
all lost motion occurring for example in the
side or stern wheels, usually employed, and
it is moreover my object to eliminate the re-
sistance offered to the motion of the propeller
and hence to the progress of the vessel by the
back-water and water ordinarily caught in
the wheel-houses of the side wheels, of the
ordinary type of vessels. ~ This resistance re-

sults in a great loss of power and a consequent -

enhanced cost of propulsion and moreover
seriously interferes with the steady advance
of the vessel and invariably subjects the same
to shocks and jars of greater or less extent.

For the purpose thus set forth, my inven-
tion consists essentially in a longitudinally
movable band or a series of cables having a
series of paddles attached thereto, adapted to
move longitudinally of the vessel. Prefer-
ably two series of such paddles are arranged
one at each side of the vessel, though only
one such series may be employed and located
al a central or other suitable portion of the
said vessel.

My invention also consists in arranging

these paddles so that they will begin to act’

upon the water only at their lowermost posi-
tion, and moreover in arranging them so that
they will act upon the water in a rectilinear
horizontal stroke, a number of paddles being
in action at the same time,sothat the action
upon the water will be a continuous unbroken
one unattended by the usual shocks or jars
and one in which the full power of the engine
will be utilized.

My invention further consists in the ar-
rangement of an air-chamber, in the wheel-
house or houses, surrounding the upper parts
of the propeller, provided with means for fore-

‘] ing air into the same so as to prevent the con-

tact of the water with the paddles which are

not acting to propel the vessel, which tend- -

ency is further assisted by ports, deflectors
and valves allowing the escape of back-water
and eliminating its retarding action; and
my invention finally consists in such further

features, details and combination of partsas

will be hereinafter described and covered in
the claims. .
In the drawings accompanying this speeci-
fication, Figure 1 represents a diagrammatic
plan view of a vessel illustrating a preferred
embodiment of my invention; Fig. 2, a verti-
cal longitudinal section on line 2—2, Fig. 1;
Figs. 2%, 2° and 2°a plan,a transverse section
on line 3—3, Fig. 2% and a sectional perspec-
tive, respectively of the valve controlling
gate, employed in connection with my pro-
peller; Fig.3, a detail perspective view of one
of the paddles; Fig. 4, a detail view showing
a blank of sheet metal from which a paddle
may be formed; Fig. 5, a side elevation of a
paddle and adjacent parts. Fig. 6 is an end
elevation of one of the drums. Fig. 7 isa
longitudinal central section of the same;
Fig. 7%, a detail view of the propeller, show-
ing the mode of joining the parts: forming

the drums; IMig. 8,alongitudinal central sec-,

tion of a modified form of drum; Figs. 9to 15
detail views; Fig. 16, a side elevation of a
modified form of propeller, to be used for
steamboats; Figs. 17 to 23, detail views.

A represents the hull of the vessel,and A’,
A’, the wheel-houses, or propeller cases, in
which in the present instance, I locate my
propelling mechanism. It will be noted that
the end walls, a, of these wheel-houses are
beveled or inclined so as to reduce the resist-
ance of the water to the progress of the ves-
sel to a minimum. These wheel-houses or
propeller-cases are provided with air-tight
compartments, A% open at the bottom for the
protrusion of the propeller and furnished
with a conduit, A% connected with an air-
forcing pump, or other means to force the air
into the compartments and maintain the
water therein at a proper level to avoid in-
terference with the action. of the. propeller
and eliminate all resistance to the advance
of the vessel. Fach compartment moreover,
is provided with a manhole, A% to permit ac-
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cess thereto, and a water-glass, A% extending
out to some convenient point to enable the
engineer to ascertain the level of the water
in the compartment and to enable him to
judge whether more air should be forced into
ihe same. Within each compartment is:lo-
cated the propeller proper, consisting of a
series of paddles, B, attached to belts or pref-
erably endless cables, C, as shown, which
cables pass around the revolving drum, D,
mounted near the ends of the compartment
on transverse shafts, d. In order to add to
the buoyaney of the vessel, these drums, D,
consist of hollow water-tight compartments
constructed in the manner hereinafter de-
seribed and further buoyancy may be added
by the arrangement of another water-tight
compartment or bulk-head, E, arranged Dbe-
tween the drums, D, as shown, which bulk-
head may be provided with a man-hole; eand
with ends, curved and in close proximity: to
the drums without interfering with their rev-
olution and the passage of the paddles.

The bulkhead, E, it will be noted is prefer-
ably, wedge-shaped, its inclined top descend-
ing toward the rear drum so that any water
which may be-carried up into the casing will
flow toward the rear of the vessel to be car-
ried-out by the gains or driving-bar grooves,
d®, in such a manner as not to impede, but
rather to promote the progress of the paddles
and vessel.

The- side-walls: of the bulkhead, E, are
formed by theside walls of the compartment,
A2 These side-walls, as well as the walls of
the compartment, drums, bulkheads, &e., are
formed of stout boileriron or similar material,
capable of resisting the destructive action of
the high seas, and to make the parts. com-
pletely seaworthy. By this arrangement of
the paddles and adjacent parts, so that only
the lowermost paddles will act upon the wa-
ter in a straight line longitudinally of the
vessel, I am enabled to utilize in the most ef-
fective manner the power of the engine and
a minimum loss of power will result.

In order to eliminate to the greatest possi-
ble extent all interference of the back-water
with the stroke of the paddles, I arrange the
propeller-compartments, A% asfollows:—The
forward end of the compartment is provided
with an escape passage, a*, preferably formed
by first forming a recess, a’, in the outer
wall of the compartment, extending closely
to the path of the paddles, and then extend-
ing the outer wall in a forward incline, o?
so asto form a beak,and moreover arranging
the small bulkhead, a? at the bottom of the
compartment. A space is thus provided
between the bulkhead, a?, and the recess,
o, sufficient to just permit the passage of
the paddles and also an escape passage ad,
between the inclined wall, ¢? and the bulk-
head, u?, sufficient to permit the escape of any
back water caused by the advance of the pad-
dles as they pass the recess, a’, which back
water would otherwise interfere with the pro-

gress of the said paddle and consequently of
the entire propeller. This passage ad, also
gerves the purpose of letting the water in
behind the paddles and prevents the stroke
against the water which they would otherwise
make and also prevents the air-exhausting ac-
tion of the paddles which would drive the air
from the air-compartment without the ar-
rangement of the water-seal thus afforded.

As shown in Figs. 2, 2%, 2°, 2°, the passage
a®, may be provided with an adjustable gate,
H, adapted to close thethroat of the passage
more or less toincrease or diminish the sup-
ply of waterfrom the stem of the vessel. This
gate, H, is hinged to the inclined wall, a® and
may be controlled by the following means:
The gate is fastened by pius, h, or otherwise
to the pivot, }’, of the hinge, the pivot being
journaled in the bearings, h?, of a plate, A%,
riveted to the wall, a? as-shown. The pivot
extends inward through the side wall of the
compartment, A% as indicated in Fig. 2¢ and
has a worm wheel, %%, attached to its end,
which worm-wheel engages with-a worm, RS,
secured to the gate-controlling-shaft, H’,
which is provided with a hand-wheel or other
suitable handle, extending to a suitable point
in the vessel where it. may be grasped and
operated by the engineer.

To prevent the retarding action of the back-
water on the paddles as they pass around the
rear drum, D, I provide a rear extension, b,
in the compartment, A% preferably in com-
bination with a number of deflectors or cut-
offs, ’, b’, (two in the present instance;) the
lower one of which is preferably arranged at
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the bottom of the compartment and tangen-

tially to the rear drum. A space sufficient
to permit the passage of the paddles is. left
between these deflectors and the rear drum,
D, and also a space between them and the
walls of the extension, b, to allow the back-
water to run out after having expended its
forece against the walls.of the extension and
the deflectors. All retarding action from
andertow is thus avoided. I have found that
these deflectors are best arranged in a hori-
zontal position as shown.

To keep the air pressure and current re-
sulting from the motion of the propellers
equalized and prevent the water which may
be thrown into the upper portions of the com-
partment from dropping upon theupper pad-
dles on the return stroke, and impeding their
action, I provide a partition, fender or cur-
rent-divider, ¢, therein extending the greater
portion of the length of the com partment and

leaving a space between it and the propeller

cables somewhat more than sufficient to per-
mit the passage of the paddles.

The spaces, a’, a*, between the air and
water-tight compartments, A% and the bev-
eled or inclined sides, a, of the wheel-houses,
A’, are waste spaces, which may be also ren-
dered air-tight to add to the buoyancy of the
vessel. ‘

As above stated, I preferably construct the
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drums, D, in the shape of hollow water-tight
compartments, each provided with a manhole,
d’, to permit access to its interior. In the
present instance, these drums are constructed
as follows, special reference being had to
Figs. 6 to 8. Upon the shaft, d, are mounted
two wheels, D% D? comprising the hubs, d?
spokes, d° and rims, d*. The side plates, D3,
of the drums, snugly fit the shaft, d, and
are secured to the wheels, D? in any conven-
ient and effective way, and two backings or
enlargements, d° mounted inside the drum
and having rivets or bolts, df, passing there-
through, are secured to the end plates, D3
The plates or disks, D3, are preferably made
of boiler iron or armor plate material. The

cylindrical periphery of the drums, also made’

of boiler iron or similar material, is also se-
cured to the wheels, D? preferably together
with the sides or disks, D% in the following
manner: The disks, D% and the periphery,
D4, of the drums are of a greater radius than
the rim of the wheels, D2 thus forming an
annular space at each end of the drums.
These annular spaces are filled with wood-
filling preferably consisting of wooden seg-
ments df, asshown, which are preferably con-
cave at their periphery-=so as to accommodate
the cables of the propeller, The disks, D,
wheels, D? peripheries, D% and wooden fill-
ing blocks, are preferably secured together
by rivets, d’, passing through the flanges, ds,
on the peripheries, D% the flanges, d° on the
rims, d*, of the wheels, D? the blocks or seg-
ments, d® and the disks, D3 as shown. The
peripheries, D% the wooden blocks, df, and
the disks, D3 are provided with gains, d', at
suitable intervals to accommodate the cross-

bars connecting the propeller-cables, to be’

referred to below, and prevent any slip in
the propeller-motion.

In Fig. 8, I have shown a somewhat modi-
fied form of drum, which differs from the fore-
going in having three annular cable-grooves,
whose constraction differs merely from the
above in a maultiplication of the parts de-
seribed.

Turning now to Figs. 3, 4, 5,9,and 13 to 15,
it will be seen that in my preferred con-
struction the paddles, B, are formed from a

blank in the form shown in Fig. 3 and

stamped or cut from suitable material such
as stout sheet metal. The paddles are formed
frown theseblanks by bending the flap, b/, to
form the ceylindrical sleeve, Fig. 8,and rivet-
ing the edge, b along the upper line, b3, of
the flap, b”’, as indicated by the row of rivet
holes on these lines. The lateral flaps, b,
are then bent inward at right-angles along
the lines indicated and the upper flap, b5, is
bent down and secured by riveting or other-
wise to thelateral flaps, at the corner flaps,
0% In this way the paddle, shown in Fig. 3
is formed which may be further strengthened
by securing thereto the central web or rib,
b’. This paddle may be secured to the par-
allel cables, C, in any, but preferably the fol-

lowing manner: The paddle is mounted be-
tween the cables so as to stand at right an-
gles thereto while the sleeve projects some-
what below the cables. A rod, f, forms part
of and connects two clutches or clamp-boxes,
F, one of which grasps a cable on each side
of the paddle and passes through the sleeve,

.and thus forms a support for the paddles

and a transverse connecting rod for the ca-
bles. The clutches, I, preferably consist of
the sectoral shaped blocks, f’, whose inner
cheeks, f? are adapted to grasp the cable
when the clutches are clamped. The lower-
most bloek rests upon the rod, f, and the up-
permost block is provided with a metallic
plate, /. Staples, % on each side of the
cable support the rod, f and embrace the
blocks, f*. Their screw threaded ends pro-
ject upward and passing through the plates,
J% are secured by the nuts, /% The rods, or
driving bars, f, are preferably provided with
gains, 7%, as shown in Fig. 23,into which the
staples, f, fit and which prevent their slip-
ping on the rods, f.

The paddles are preferably braced by the
diagonal braces f7, shown detached in Fig.
15, which are bolted or riveted to the pad-
dles at their upper ends and to longitudinal
braces, f%, of the form shown in Fig.13, 4. e.,
having an L-shaped cross-section and forked
and bent over at their one end to be attached
or riveted to the paddle. These braces are
attached tothe paddles in the mannershown
in Fig.5 and arefurthersustained in position
by the stay-rod, f% (see Fig.14) extending
horizontally across between two cables and
connecting the two braces, /%, being secured
thereto by the rivet, which passes through
the ends of braces, 7 and f¢, as shown.

The sides of the air-chambers or compart-
ments, A? and bulkheads are preferably
braced and strengthened by the transverse
stay-rods, whose preferable positions are in-,
dicated at G, Fig. 2, and whose .parts are
shownin Figs. 10,11 and 12. In thesefigures,
g designates a hollow stay-rod orsleeve, whose
length isequal to the space between thesides
of the compartments and ¢’ a bolt or rod
which passes through the rivet holes in the
sides of the compartment and through the
sleeve, ¢, which is secured at its ends on.the
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outside of the compartment by heads and -

nuts as shown, or by any other suitable
means, ‘

Of course, all openingsand bearings for the
passage of shafts, stay-rods, &e., and all joints
aresuitably packedorsealed so as to form pref-
erably air-tight joints. The shafts, d,are pro-
vided at their journal-portions with grooves,
d"’, for the reception of preferably lead-pack-
ings,arranged into the grooves so as to form
an effectual water-tight joint between the
bearings in the side of the wheel-house and
the shafts, d. o

The cables are preferably made of copper
wire fo resist the corroding action of the
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are made of metals best adapted to resist the
strains and the destructive action of the
water. ‘

Instead of being located at the sides of the
vessel, as shown, the wheel-house or propeller
case may be built in at the center of the
stern, or in any suitable and convenient por-
tion of the vessel.

The drums are adapted to be taken out of
the propeller-casing and for this purpose the
keyslots are cut the entire length of the shaft,
so that the druims may bekeyed on from their
inside for which purpose I have provided
the manholes, A% and d’, in the compart-
ments, A% and the drums. To facilitate the
removal of the drums, the front bulkhead, o®
and the deflectors, b, b’,as well as a small
section of the main bulkhead, E, are madere-
movable.

My propeller is adapted to run under the

water, as well as partly under water.

The construetion thus far described is in-
tended for steamship-propellers.

For steam-boat propellers, I modify the con-
struction somewhatas shown in Figs 16 to 23.
By referring to those figures it will be noted
that the drums, D, in this case are open at
the sides while the faces of the drums are
only partly closed, the driving bars, f, hav-
ing their bearings only in the end-disks, or
side plates, D? while in the ship-propeller
they have their bearings across the entire
face of the drums. The paddles, B, it will
be noted are here provided with downwardly
projecting tongues, b, which enter the open-
ings d in the drums. These paddles are,
moreover, braced from Doth sides, so as to
permit the propeller to work backward as
well as forward. When three or more cables
are used the drums are furnished with as
many grooves for wood-fllling, ds, for the ca-
bles to run on. The paddles are in this case
also furnished with braces, arms and cross
ties and are connected to the cables by clamp-
boxes, F, and drive rods, f in the same way
as in the case of the ship-propeller.

1t is obvious that my construction may be
modified very widely and in many particu-
lars, without departing from my invention,
and the propeller shown and described herein
is to be considered merely as the best form
in which I at present conceive this, my said
invention may be carried out. ITdo not there-
fore desire to be confined to the exact details
set forth, but

What I claim, and desire to secure by Let-
ters Patent, is—

1. The combination, with an open-bot-
tomed air-tight casing, and a propeller located
therein, of a current divider within the cas-
ing, and a conduit arranged to conduct com-

528,265

pressed air to the interior of the casing, sub- -

stantially as set forth.

2. The combination, with a propeller com-
partment having a rear extension, of a num-
ber of deflectors, b/, arranged in advance of
the said extension, substantially as set forth,

~ 3. The combination, with a propeller com-
partment having a rear extension, and a pro-
peller located in the compartment, of aseries
of horizontal deflectors between the propeller
?ndhthe said extension, substantially as set
orth. ‘

4. In a drum for propellers, the combina-
tion with the drum shaft, of Supporting
wheels mounted thereon, outer disks secured
to the supporting wheels,
and annular fillings interposed between the
disks and the cylindrical walls of the drums,
substantially as set forth.

5. In a drum for propeliers, the combina-
tion with the drum shaftand the supporting
wheels mounted on the shaft, of outer disks,
cylindrical walls,and annular wooden fillings
between the disks and the eylindrical walls,
all riveted to the rim of the supporting wheels,
substantially as set forth.

6. A propeller paddleconsisting of asingle
piece of sheet metal flanged, and provided
with a looporsleeve, substantially as set forth.

7. In a propeller, the combination, with a
plurality of cables, and a series of paddles
arranged at right angles to the cables and
provided with sleeves, of a geries of driving
rods passing through thesleeves, and a series
of clamping boxes for securing the ends of
the driving rods to the cables, substantially
as set forth,

8. In a propeller, the
plurality
arranged at right angles to the cables and
provided with sleeves, of a series of driving
bars passing through the sleeves in the pad-
dles and connected to the eables, a series of
longitudinal braces extending along the
cables from the paddles, and a series of trans-
verse braces and diagonal braces connecting
the longitudinal braces with the paddles, sub-
stantially as set forth. )

9. In'a propeller, the combination, with a
plurality of drums having annular and trans-
verse grooves or gains, of a plurality of cables
runnping in the annular grooves, and a series
of paddles connected to the cables and pro-
vided with sleeves arranged to enter the
transverse gains in the drams, substantially
as set forth.

combination, with a

SOLOMON 8. WHIPPS.

In presence of—
F. F. CLIFFORD,
FRED PEPPER.

of cables, and a series of paddles’
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