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To all whom it may concern: T
Be:it known that I, ALBERT B. SHULTZ, a citizen of
the United States, residing at Buffalo, in the county of

useful Improvement in Reversible Propellers, of which
the following is a specification. -
This invention relates to reversible propellers such

as are commonly employed on motor boats to permit of

reversing the movement of the boat while the motor
continues to move in the same direction. |
'The object of this invention is to produce a simple,

compact and durable propeller of this character in

which the power is transmitted to the blades most ef-
fectively and the. blades can be adjusted easily, in
which the parts are secured together so that they are
held reliably in place but can be readily dismembered
when necessary, and in which the joints are packed so
as to effectually pr?vel}t water from 1'{!11.611i11g the boat.

In the accompanying drawings consisting of 2 sheets:
Figure 1 is a longitudinal section of my improved re-
versible propeller, the section being taken centrally
through the same. Figs. 2 and 3 arc longitudinal see-
tions taken in lines 2—2 and 3—3, Fig. 1, respeciively.
Figs. 4 and 5 are transverse sections taken in lines 4—4
and 5—5, Fig. 1, respectively. Fig. 6 is a section 1n

‘Similar letters of reference indicate corresponding

“parts throughout the several views.

A represents the driving shaft of the propeller, 13, I3
the screw blades, C, C! the front and rear sections of the
hub on which the blades are pivoted and D the shift-
ing or adjusting sleeve forming part of the mechanisin
whereby the blades are reversed. As shown 1n the
drawings, two blades are employed but this number
may be varied. The two hub sections are joined trans-
versely and are hollow so as to form a chamber between
them which receives the blade adjusting mechanism.

Each of the blades is provided at its inner end with
a wrist BB which is journaled in a divided bearing I
formed. partly: in each hub section at the joint between
The sections of the hub are connected by
screws f two of which ‘are preferably arranged on oppo-
site stdes of each wrist bearing, each screw being ar-

parillel to the driving shaft and engaging 1ts t_lgea,ded
front end with a threaded opening in the opposing front
hub séction while its head f! bears against the rear s&de
of the rear hub section, as shown in Fig. 3. -
Fach of the wrists is+held against endwise or axial
movement in 1ts bearing by inner and outer shoulders
e, ¢! formed on the wrist and engaging with the inner

- _.’and outer ends of its bearing. For the purpose of en-
-, abling a blade to be renewed when broken without re-

" quiring its wrist to be also replaced these parts are made
_separate and -detachably connected. The preferred |
~ means for this purpose shown in Figs. 1 and 4 of the |
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drawings consist in providing the inner end of the blade
with a screw threaded shank b which engages with a

correspondingly-threaded socket in the outer end of its
wrist. This means of connecting the blade with its

wrist permits of readily removing the blade when
broken and replacing the same by a new one without
requiring the entire propeller to be dismembered.

In order to prevent the blades from unscrewing irom
the wrists each blade 1s interlocked with its wrist by a
locking sérew b! having its inner end threaded and en-
gaged with a threaded opening in the wrist while 1ts
outer end or head is oblong and arranged in a curved or
segmental slot B! formed in the flange b° at the base Of
the blade and having enlargements b° at intervals.
After the blade has been screwed into the wrist the
Jocking screw is passed through one of the enlargements
of the slot B! and also screwed into the wrist. Upon

leaving the locking screw stand so that the major axis .

of its oblong head is arranged transversely relatively to

‘the slot B! the wide part of the head engages with the

respective enlargement of its slof, as shown in Fig. 6,
thereby preventing the blade from turning relatively

to the wrist. If any looseness develops between the
blade and wrist after the propeller has been in se,
this can e easily taken up without femoving the lock-
ing screw b! as it is only necessary to give this SCIew 2

‘quarter turn to disengage its wide part from the en-

larged part of the slot B!, then turning the blade for
taking up the slack between the same and 1ts wrist and

then turning the locking screw so that its wide part

engages with another enlargement of the slot BL.

The preferred means for connecting the driving shaft
with the hub consists in forming a conical extension or
boss G on the rear side of the rear hub section and en-
gagitng the same by the tapered rear part Al of the shaft,
and a key ¢ connecting the shank and boss, as shown in
Figs. 1, 2 and 5. This means of connecting the shaft
and hub of the propeller is very secure and also causes
the blades to be driven from the rear side which en-
ables the same to work more effectively and reliably
than when driven from the front side. . - |

" The shifting or adjusting tube surrounds the driving
shaft and extends through an opening in the front end
of the front hub section. At its front end the shifting
sleeve is connected with any suitable means for recip-
rocating the same longitudinally on the shait and itsrear
end is operatively connected within the hub sections
with the wrists of the blades for turning the same in one
direction or the other. The preferred means for this

purpose shown in Tigs. 1, 2 and 4 of the drawings, con-

sists essentially of a yoke connected at therear end with
the shifting tube and rocking adjusting arms I-project-
ing outwardly in opposite directions from the. inner
ends of the wrists and loosely ‘connected with said
yoke. The latter comprises a tubular body H which
surrounds the driving shaft and connects with the rear
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‘end of thie shlftmg tube and cars h pm]ectmg latera,lljr -

in opposite directions from the body and prowded
with transverse slots A! which receive pans 1 on the
outer ends of the rock-arms I. "Upon moving the shift-

ng sleeve lengthwise of the driving shaft in one direc-

tion or the other this movement is transmitted by the

" yoke and rock arms to the blades for turning them, so
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- move the hoat hackwardly. By adjusting these stop
| -Ecrevm and locking them by nuts &2 the blades can be set
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“real hub section and forms a chamber which incloses
the heads f! of the bolts f. This cap is fitted at its

that they work ell;her forward or backward. The con-
nection between the yoke and the shifting sleeve is ef-
feeted by forming an internal screw thread in the en-
larged front end of its bedy and engaging the same by

an external screw thread on the fear end of the shifting | |

sleeve, as.shown in Fig. 1. In order to permit of pro-

_ducmg a compact constructlon and bri inging the pivots

of the blades closc, to the axis of the deiving shaft the

rear end of the yoke body is reduced, and the rock arms
» of the blade wristsl are lnought close to this rcducad |

part of the yoke body, as shown. |

Ior the purpose of preventing any water thh may
ﬂret into the space within the hub from paﬂmng Iongth—
wise hetween the drwmg shaft land adjusting slecve

into the boat, a packmﬂ J 18 placed around the shaft

and between the rear end of the shift ing sleeve and an

Internal sholllder 7 in the bore of the Vok(, bﬂdy By.
this means tho yoke serves as part of a stuffing box'
" which prevent‘a leakage into the boat thrf)ugh the .
shifting sleeve.

k, k' represcnt adjustable stops whereby the llmlt-

of the rocking movement of the hlades may be varied.
These stops preferably consist of screws two of which
are arranged on the front and rear hib sections and on

rock arms and blades so that they engage the front
stop screws £ the blades operate to move the boat for-
wardly and by reversidg these ‘parts so that the arms
strike the rear stop screws the blades are in pnqum to

at zmy desired angle when working forward or backward
as may be most desirable orbe suit different conditions

under which the engine and propeller are working.,
~ Heretofore the screws f connecting the hub e ctions

ave usually been made of hronze in order to prevent
the same ffom belng rusted or otherwise affected injuri-

ously by the water in which the propeller runs.  Such
- screws however are comparatively weak and liable ta |

break when subj ected to extraordinary strain.  In order
to permit of makmg these screws f of steel which ‘will
stand any strain to which the same is likely to be sub-
Jected and at tle same time prevent corrosion thereof
by the water, a cap L is applied to the rear side of the

- fropt edge against the periphery of the rear hub-section
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face thm‘eof and is provided mtermllv at its rear end
with u “threaded socket { which receives g threaded

shank & 4t the rear end of the driving shaft, as shown in

Figs. 1 and 2. The space within the cap L is filled
with grease or with a packing M of cotton waste soaked
in oil thereby effectually protecting the screws f from
.the action of the water which is partlcula,rly des1rable
when the propeller is running in salt water , whereby

the screws are always maintained in a condition to per- |

mit of easily removing the same when desired. -

80 ag 1 Torm practlcally a, contmuatmn of the outer sur~”

packing therein these parts also serve to prevent these

screws from backing out or loosening and mterfermg -

‘with the working of the propeller. Furthermore, the
cap L covers the heads of the screws f and prevents the
same from catching in weeds or other obstructions in

the water, thereby enabling the propeller to run com-

paratively free under these conditions.

I claim as my invention:

R A'_levemilﬂe piopel]ei 'wmﬁnsing a hollow hub,
wrists pivoted on said hub and provided at their outer
ends with biades and at their inner ends with rock arms,

Aslde from protectmg the screws f by the cap and
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it driving shaft rigidly connected wit]3 the rear end of said -

-huly, a' longitudinally movable ad,]ustmg sleeve surround- |

-ing sald shaft and extending into said hub ‘through
an npenmw inf the front end thereof, a yoke mounted

on the™ shaft within the hub and operatively connected’

-with said-~arms and having an internally screw threaded

80

Socket on its front end which engages with an external

screw thread on the adjnsting sleeve " and fmmlng a
shoulder at the hottom of saild socket which faces the
rear end of said adjusting sleeve, and a ‘package sur-
rounding the shaft between the rear end of said adjusting
sleeve and the bottom of said  socket, substantially as
set forth. * . . - 5

2. A yeversible plopelle1 compusmg a hnb havmg bear-
ings, wrists journaled in said- bearings, Dbiades having
screw shanks at their inner ends which engage with screw
sockets in sald wrists, a flange arranged at the base of
eiich blade and having a curved slot whichL is provided

" at inter vals with enlargements, a. locking screw engaging

said wrist and having an oblong head ar ranged in said slot

and adapted to engage its wide part with any one of said
vnlmgemont%ra driving shaft connected with said hub, .

and means for adjusting said blades oper atwely connected

- with said wrists, substantially as set forth.
opposite sides of cach rock arm. Upon turning the. |

3. A reversibloe plope]ler' comprising a hollow hub a
driving shaft connected with said hub, wrists journaled
in said hub .and baving l:ulades at ‘their outer ends and
rock arms at their inner ends, Y shifting device operatively

connected with said alms, and adjustnble stops for said

ATrms. substantially as set f01 th - -
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4. A reversible. pmpellm compﬂsmg a hollow hub com- '1

posed of front and rear sections having . bearings formed

in the joint between them, wrists journaled in said. Dear--

ings and having blades at thelr outer ends and rock arms
at thelr inner ends, a dliving shaft passing thmugh said
front hub section ang connected with the rear hubd section,
an adjusting sleeve movable lengthiyvise on the shaft and
Mtenﬂmg into ﬂle interior of the hub through the front
seetion thelmf a yoke arranged on the rear end of the
ndjusting sleeve and 0pe1at1vely connected with sald rock
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arms, and adjustable stop screws arranged’ on said hub

sections in féont and in rear of sald rock arms, substan-
tinlly as set forth.

0. A reversible pmpeller camplising a hollow hub com-
t-posed_of front and rear sections, reversible blades jour-

nale\f between said hub sections, a shaft extending through
an opening in the front hub section and connected at. its
rear. end with the rear “hub . gection, an -adjusting sieeve
surounding the shaft connecting means whereby said
Dhlades are opemtivelv connected with the adjusting gleeve,
a hollow cap having an internal screw th1ead at its rear

end which engages with an e'i:temﬂl SCrew . tlnead on the -

rear end of the shaft. and bearing at its front end agaihst
the rear huh section, screws connecting the hul) sections

and having their heads arranged within said cap, and a

backing arranged in said hollow cap, said rear hul section
heing constructed to completely goeparate the space within
the hul) from the space 1v1th1n?aid cap, substantlally as

" set forth.

Witness my hand this 14th day of Apml 190a
ALBERT B. SHULTZ. .
W’ltnescses

THEO. L POPI‘
E. M. GRAI_—I.AM
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