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T el elvome TF Doy coneepiy:

Be it known that I, Winniay 1. DONNELLY,
a citizen of the United Statesof America, re-
siding at Brooklyn, in the county of Iings,
clt\: {)1 me hnl\..} {md Htatﬁ Of \eu \L()l]x,

(3&1..1(}11.

My invention relates to that class of pro-
pellers in which the blades or arms of the pro-
peller are made separate trom the hub, so
that the pitch of the propeller may be changed
to better adapt it tothe work to be done; and
ny invention specifically. relates to certain
new and useful improvements 1 the manner
of makine and securing the blades to the hub,
and of interlocking and protecting the vari-
oS pavts.

[ am aware that it is not new to provide

ropellers with adjustable blades, as most
prog J

are now so provided, but the
for

large vessels
methods of construction which answer

very large sizes of propellers are not suitable |
“the blade from revolvine and at the

or practicable for smaller ones; and 16 18 my
particular
method of adjustable-blade construction for
the propellers of small high-speed boats.
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object to provide a practicable
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pﬁllm ., but tllho to nmlu‘: 11; DOSS
tute lonver or wider blades quickly and readily
after o propeller
boat.

In the accompanying drawings, Figuare 1 18

a rear view of the propeller with the « Cap re-
moved and with two of the blades broken
away.  Fie. 2 1s a sectional view of the hub

and cap on the line 1 1, Kig. Fig. 3 1s a
view of the cap, showing the nside with the

tatl-nut indicated by dotted hines. Fig., 41s
a tace view of the star-washer. g, 51s a

side elevation of the same, partly 1 section.
Fios. 6 and T are detail views of one of the
pbins used to secure the arms or blades.

Similar letters of reforence designate corre-
sponding parts throughout the several views
of the drawings.

Referringe to Fie. 1, A represents the hub

has been attached to the |

h of the pro-
ble to substi-
- pins (1.

e 1 m, mp—— o el — —— — —— — T

of the propeller, B B B the blades, and C the
shaftt.

Referrineg to Fies. 1 and 2, the hub A 1s
mounted upon the shaft D in the usual way

and prevented from revolving by the key e

This shaft 1s made taper, as shown, or may

bhe provided with a shoulder against which
the hub 1s forced. The blades B are fur-
nished with a pin or round shank I, which
enters a corresponding hole in the hub. This
shank is provided with an annular noteh or
oroove I, adapted to be engaged by tlm DIN
(+. which enters the hub from the rear. This
pin s acted upon by the star-washer 1 [.., u-hmh
has as many arms as there are blades to the
propeller, (in this case three.}) The washer
is in turn acted upon by the taal-nut 1, which
is of the usual construction.  The result 1s
that the st
through the hub reacts through the washer
H to the pins (1, is transferred by them to
the pin I of the blade B, where, due to the
formation of the pointot the pim, which will be
more fully explained heremnafter, 1t prevents
SANC
time draws 1t down tirmly into 1ts soclket,
brineine the cap J firmly down against the
After these parts ave in place and
firmly secured by the nut I the cap I 1s put
on. This cap is secured by the screws o, .
2, which alternate around the hub with the
The bosses M, ie. 3, project 1n-
wardly between the arms of the Es[.dl'-w:lf-'-ill{}l'
H. These bosses are provided on the side
toward the center with the pm]ﬁctmn f, Fios.
9 and 3, which when the cap 1s secured 1n
place will loek the nut I and prevent it from
tl'u*nin,g;, as indicated by the dotted lines,
Fie. 3.

Fi 105, 4 and 5show detail viewsof the washer
H. On each arm of this washer, on the side
which comes in contact with the pins (x, there
is a depression ¢, which corresponds to the
rounded head of the pins (v and serves when
he washer 1s in place to provent its rotation.

Fies. 6 and 7 are enlarged views of the pin
(+. This pin has its entering end at /- where
it comes in contact with the pin I8 cut away
to form an acute or wedging angle with its
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line of advance, so that when it is forced into
place by the combined action of the parts it
acts powertully upon the part of the pin E
with which 1t comes in contact to draw the
blade down into its socket and to bring the
cap J firmly against the boss K. The part %
of the pin (z is'cut away, as indicated by the
dotted lines, so that it will not come in con-
tact with the pin E.

When it is necessary to change the pitch of
the propeller after it has been attached to a

boat, the cap L is removed and the tail-nut I

is loosened, when the blades may be revolved
In their sockets to increase or diminish the
piteh and then secured in their place by set-
ting up upon the tail-nut I and replacing the

- cap.

1 have shown my invention as applied to a
propeller of three blades; but it is of course
obvious that the principle and construction

applies equally to propellers of any number

~ of blades.
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What I claim as new is—

1. A propelling device for ships comprising
a rotatable shaft, a hub provided with sock-
ets for blades mounted thereon, detachable
blades mounted in said sockets, locking-pins

acdapted to secure said blades, and means for

forcing the propeller axially upon the shaft
that acts through pressure upon the locking-
pins.

2. Apropelling device for ships comprising

a rotatable shaft, a hub provided with sock-
ets for blades mounted thereon, detachable
blades mounted in said sockets, locking-pins

acdapted to secure said blades, a washer mount- -

ed upon the propeller-shaft, and 'means for
forcing the propeller axially upon the shaft,
which acts through pressure upon the washer.,
and locking-pins to secure the blades in their
sockets.

3. A propelling device for ships comprising
a rotatable shaft, a hub provided with sock-
ets for blades mounted thereon, detachable
blades mounted in said sockets, locking-pins
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adapted tosecuresaid blades, a washer mount-
ed upon the propeller-shaft, and a tail-nut
adapted to force the several parts axially along
the shaft and secure them in relative posi-
tion.

4. A propelling device for ships comprising

a rotatable shaft, a hub provided with sock-
ets for blades mounted thereon, detachable
blades mounted in said sockets, locking-pins
adapted to secure said blades, a washer mount-
ed upon the propeller-shaft, a tail-nut acting
to torce all parts axially along the propeller-
shaft, and a cap or shield covering the tail-
nut, secured to the hub and provided inter-
nally with projections which prevent the turn-
ing of -the tail-nut while the cap is in place.

5. In a propelling device for ships, a hub,
axially-adjustable blades mounted in said hub
and having notches, and locking-pins mount-
ed 1n sald hub their inner ends engaging the
notches in said blades, and adapted to force
the propeller axially upon the shaft.

6. In a propelling device for ships, a shaft,
a hub mounted onsaid shaft, a tail-nut on said
shaft and a cap for said hub provided with
projections for engaging and locking said tail-
nug.

7. A propelling device for shipscomprising

a rotatable shaft, a hub provided with sock-
ets for blades mounted thereon, detachable
axially-adjustable blades mounted in said sock-
ets, locking-pins, a tail-nut forcing the pro-
peller axially nupon the shaft, and means for
securing the blades in their sockets by the
axlal thrust of the tail-nut along the shaft
which presses the locking-pins inward.

In testimony whereof I havesigned my name
to this specification, in the presence of two
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subscribing witnesses, this 6th day of July,

1904
WILLIAM T. DONNELLY.

VVitnesses:
CHARLES W. THOMAS,
RarNs N. Yubpizky.
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