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To all whom it may concern:

Beit known that we, ADOLPH A. WILLIAWIS
residing at Dualuth, county of St. Louis, aud
State of Minnesom, and GUSTAF W.JOHNSON,
residing at Superior, county of Douglas, and
State of Wisconsin, citizens of the United
States, have invented certain new and useful
Improvements in Reversible Propellers; and
we do herebydeclare the following to be a full,
clem dnd exaet descripbion of the invention
wh]eh it appertainsto mdke and use the same.

Our invention relates to improvements in
propellers; and theinvention consistsin jour-
naling the propeller-blades to a cross-head ar-

ranged on a longitudinally-fixed shaft, which
blades acquire the desired pitch from being
rolled forward or backward by a suitable
sleeve or camn mechanism, as will be hereinaf-
fer described and specifically claimed, where-
by a vessel can be driven forward or backward
and thedirection reversed through the propel-
ler without reversing the engine; and the in-
vention also consists in certain other novel
constructions and arrangements of parts, as
will be hereinafter described and claimed.

In the accompanying drawings, Figure 1 18
a sldeelevation of ourimproved propeller and
cam mechanism. FHig. 2isa longitudinal sec-
tion through the same. Fig. 31s a cross-sec-
tion on the line of the cross-head of the shaft;
and Fig. 4 1s a perspective view of the lower
portion of one of the blades, showing its man-
ner of connection with the eross-head.

In the acecompanying drawings, A is a hol-
low head or housing which is provided with
two or more curved slots ¢, having optional
rearward and horizontal econtinuations ¢’ and
provided with a cap or plug a? preferably
conical in shape, which cap is screwed onto
the head A and may be further secured there-
to, 1t desired, by lateral serews or bolts.

B B represent propeller-blades which are

made hollow at their inner ends, each blade

being provided with a transverse opening B’,
torming a shoulder or seat b for a wrist-pin
¢', said pin being designed to permit of the
blades assuming an inclined direction, said
blades being also formed with lugs or exten-
sions O' and 0%, which operate in the curved
slots ¢ in the housing A and codperate with
the wrist-pin ¢’ to hold the blades in connec-
tion with said cross-head and at the same time
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adinit of the blades being given a forward or
backward inclination for running the vessel
either backward or forward.

C represents the cross-head, which 1s keyed
or otherwise rigidly secured to the outboard

‘end of the shaft E, the projecting arms of

which head are reduced in size and extend
into the hollow ends of the blades B. These
ends are provided with apertures into which
the wrist-pins ¢’ are inserted through the
transverse openings B’ in the blades B, as
clearly shown in Fig. 4, said pins, as stated

above, having muvement o011 the seat or bhi}lﬂ-

der b of said transverse opening B’

D represents a sleeve which incloses the
shaft K and is longitudinally movable there-
on and is screwed into the outboard end of
the cam-head A and is provided at the in-
board end with a suitable lever mechanism,
(not shown,) by means of which said sleeve
and 1ts outboard attachment may be drawn
forward or backward. The lugs b’ b* of the
propeller - blade engage and travel in the
curved slots ¢ in the cam-head A. It will

thus be seen that by means of any suitable

mechanism within the vessel the sleeve D
and attached cam-head A may be drawn for-
ward or thrust back, by means of which the
propeller-blades attached to said cam-head
through the lugs 0’ 6° and journaled upon the
wrist-pin ¢’ receive a partial revolution or
rearward or forward inclination in the direc-
tion of the axis of the shaft K, resulting while
the twist of the shaft is always in one direc-
tion in the vessel being driven forward or
backward as desired. The twistof the shaft
and the sleeve D always in the same direc-
tion prevents the cam-head from being de-

tached in service, while the same may be.

readily detached for repairing or replace-
ment, as the cuarved slots ¢ through the con-
tinuations o' thereon extend to the remov-
able cap or plug a°. The cam - heads may,
however, be secured to the sleeve in any other
suitable or desirable manner than that shown
and described and still be within the spirit

of our invention.

It is obvious that the exact construction
and arrangement of the wrist-pins and the

lugs which operate in the curved slots may

be varied without departing from the spirit
of our invention.
Having now described our invention, what
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we claim as new, and desire to secure by Let-—
ters Patent, is—

1. Inareversible propeller,the combination

with a propeller-shaft, of a hollow head pro-

vided with cam-shaped slots, propeller-blades
pivoted to the shaft and having extensions
or heads, which engage said slots, _and asleeve
movable on the shaft, eonneeted with the

head, whereby upon movement of the sleeve,
the blades by reason of the coaction of the

extensions with the slots, can be given a for-
ward or rearward inclination in the direction

of the axis of the shaft, thus to drive a ves-

sel either forward or backward without re-
versingtheengine,substantially as described.

2. Inare versible propeller,the combination
of a rotating shaft, a sleeve slidable on said
shaft, a hollow head connected to said sleeve

~and provided with curved slots, a c¢ross-head

20

havingarmswhich project through the curved
slots, propeller-blades being pr 0v1ded with a
hollow inner end and a ‘rransverse passage
extending through and into said hollow end

which hollow ends receive the ends of the

cross-head, and wrist-pins passed through the

- transverse slots and extending into the cross-
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head, and projections or extensions on the
lower end of the propeller-blades which op-
erate in the curved slots in the hollow head of
the housing, substantially as deseribed.

3. Inareversible propeller,the combination
of a propeller-shaft, one or more cross-heads

fixed to the outboard end of the shaft, a plural

number of propeller-blades, provided with
Jateral lugs and revolubly attached to the
ends of the cross-head or cross-heads, a cam-
head provided with a plural number of curved
slots in the sides thereof and a sleeve inclos-
ing the propeller-shaft for a part of its length
and secured in any suitable manner at its
outboard end to the cam-head, substantially
as described.

4. Inareversible propeller,the combination
of a propeller-shaft, one or more c¢ross-heads
fixed to the outboard end of said shaft, a
plural number of propeller-blades, prowded
with lateral lugs, revolubly attached to the
ends of the cross-head or cross-heads, a cam-

" head provided with a rearwardly-extending
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conical-shaped caporplug, and provided inits
sides with a plural number of curved slots or
guideways and a sleeve inclosing the propel-
ler-shaft for a part of the length of said shaft
and secured in any sultable manner at its out-
board end to the cam-head, substantially as
described.

9. Inareversible propeller,the combination
of a propeller-shaft, one or more cross-heads
fixed to the outboard end of said shaft, a

plaral number of propeller-blades, provided |
with lateral lugs, revolubly attached to the-

ends, respectively, of said cross-head or cross-
heads,acam-head provided with arearwardly-

extendipgcaporplugand provided initssides .
with a plural number of curved slots or guide- | .

ways adapted to engage the lugs on the pro-

peller-blades, respectively, and having hori- |-

I zontal rearwardly-extending continuations,
| and a sleeve inclosing the propeller-shaft for

a part of the length of said shaft and attached
at 1ts outboard end to the cam-head, substan-
tially as described. |

6. Inareversible propeller,the combination
of a plural number of propeller-blades, revo-

Jubly attached to the end of a propeller-shaft

cross-head and provided with lateral lugs and
a cam-head provided in its sides with a plural
number of curved slots or gunideways adapted
respectively, to engage the lugs of the respec-
tive propeller-blades and control the pitch of
sald blades, substantially as described.

7. In a reversible propeller provided with
a shatft, a eross-head on the outboard end of
sald shaft and propeller-blades revolubly at-
tached to the respective ends of said cross-
head and provided with lateral lugs, the com-

bination of a cam-head provided in its sides

with curved slots or guideways, adapted to
engage the lugs on said blades, substantially
as deseribed.

8. In a reversible propeller, provided with
a propeller-shaft, a cross-head attached to the
outboard end of said shaft and propeller-
blades revolubly attached to the respective
ends of said cross-head and provided with
lateral lugs, the combination of a cam-head
providedinitssides with curved slots or guide-
waysadapted toengage the lugs on said blades
respectively, and provided with arearwardly-
projecting cap or plug, and a forwardly-pro-
jecting sleeve inclosing said shaft for a part
of the length thereof substantially as de-
scribed.

9. In a reversible propeller, the combina-
tion with a propeller-shaft, of a cross-head or
cross-heads, fixed to the outboard ends of said
shaft, and pmwded with terminal wrists or
apertures as. desired, propeller-blades revo-
lubly attached respectively to the respeciive
ends of said cross-heads and provided with

Jateral lugs extending on either side of each

of said blades respectively, substantially in
the direction of the axis of said shaft but
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curved to conform to curved slots, or guide-

ways in a cam-head adapted to engage them
respectively, a hollow cam-head provided in
its longitudinal walls with curved slots or

guideways where cords are parallel with the

axis of the propeller-shaft and adapted to
engage the lug on said legs and provided with
a rearwardly-extending cap or plug and with
a forwardly-extending sleeve, said cam-head
inclosing the end of said propeller-shaft and
part or all of said cross-head and said sleeve
inclosing said propeller-shaft for part of its
length, substa,ntlally as described.

In tesmmony whereof we hereunto affix our

gignatures in presence of two witnesses.

ADOLPH A. WILLIAMb
(. W JOHNBSON.

Witnesses:
JAMES T. W ATSON,
_D., D. MQINNIS. _
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