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. Propulsion; and we do hereby declare the fol-
- lowingtobeafull, clear, and exact description

o ~ of the mventlon sueh aﬂ W111. enable others |

IO ¢

o tion; Fig. 3, a similar view showing the pro-
peller in 1ts Oppesﬂ:e or folded posmon “Hig,

s

improved features.

4. a detached elevation of a series of breces or

arms for br acing the propeller-blades; Fig. 5,

a transverse seomon on line 5, Fig. 6, lookmo'
in the direction indicated by the arrow FIU‘

6, a broken-away longitudinal section 011 lmej

_6 Fig. 2; Fig. 7, a SImllar view, the propel-

20

.lmﬂ'-blades being shown in theu closed posi-
tlon Hig. 8, a lonn'ltudmal section through

the sh1ft1nn' case; Fig. 9, a transverse section

- - online 9, Flﬁ‘ S; and Fln‘ 10, a seetlonel de-
tail on lme 10 Flﬂ‘ 6.

40

45

g0

A may represent the hull of a Veseel B B
the companion propeller-shafts, and CCa

pailr of steam -engine cylinders from. which
the motive power is derived.

In this improvement the propeller .- shafts

have a reciprocating endwise movement in-
- stead of a rotary one.

The propeller D consists of a number of
blades which are arranged radially surround-
ing the propeller-shaft and which are adapted
to hzwe an opening.and closing action simi-
lar to that of an umbrella and’ presenb a con-
tinuous unbroken surface in a circular plane.

The outside blades a lie in the Same plane
with and cover the inside blades o', , providing
a space «?® therebetween, as shown in Figs. 6
7,and 10, 'These companion or double bla,des

ThlS mventlen relates te 1mp1 ovemente 111' |
‘means for the propulsion of vessels, and has
for its object to provide an arrangement of -
‘this character that will- afford the best POS-
‘sible results as to efﬁelency a,nd eeenemy ef |
. power. |
. Figure 1is ableken ewey Ton mtudmal plen |
.seetlen of the hull e.f 8 vessel embedymﬂ* the |
-Kig. 2 18 a face view of |
- the propeller in 1te expanded 0T open posi-

‘braces 5% 1

‘fport” side in Kig. 1.

| arearrangedat mtel vals, leaving a gap which
is filled by the serles of smﬂ'le bla,des aﬁ"" the .

| :serted between the edﬂ"es of the compenlonzi

:-;bl&des and have a movemerit therein, so as
o tam new and useful Impl evements in Veseel :

‘to conform to the change of pOblthIl—-—th&t is, .

from an open to a closed one and the oppo-

| site thereof. The inner ends of the compan-
1on blades are hinged to the eha,ft as &t aty

-a,nd the blades a?, 'a,s at a,
| The eempamon bledes a.a’ a,re adJuetablya

| ing the usuel head and nut end 1nser ted there—-* |
throu gh. : The outside blades are:provided

blades and strennthen them in thelr workmﬂ'
position. The foldm gpositionisatan obhque

angle with reference to the sides of the shaft.

On the outward thrust or push of the shaft

the blades of the propeller are automatically
opened out and expanded to their full limit

by the pressure of the water, as shownon the
In this position the
whole surface of the propeller pushes directly
against the body of the water, and the vessel

118 forced ahead.  When the limit of the out-
‘ward thrust or push is reached and thereturn
movement begins, the pressure of the water.
on the back elde mstantly folds or closes the

rlenﬂ‘ltudmellywwh slots a”,through whichthe @
‘bolts a® pass, to allow for the slight changein
| the reletwe pesn;mn of the bla,des as they cloee '

30

blades up into the position shown on the

“*starboard ” side, presenting but a small sur-

- The companion or twin propelling-shafts

ge |
face to the action of the water and oifering :
| but little resistance on the return stroke. |

are arranged to work alternately; but they

may be ar ranﬂ'ed to have simultaneous move-
ment. The outboald end of the shafts ispro-
vided with bearings E, which are suitably
supported from the vessel At the.point
where the shafts pass throun‘h the hull the

stern-pipe or stuffing-box K'is. prmrlded which

‘also forms a beermﬂ' and excludes the water.
Companion propellers are shown; butitis

95

100

The propeller-eha,ft is eut eut es at-b- toz o y
. provlde theinclined shoulderd’, emmsb which

the blades stop as they close up The stop- .
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obvious that a single shaft may be used the

same as in rotary prOpellers and located in

- the center of the vessel.

10

20

25

- The inboard end of the pr opellel shafts is
shown as having a direct connection with the

motor- cylmdels butinpractical working any
form of motive power suitable for the purpose _

may be employed and the connection with
the shafts arranged accordingly.

The arrangements for stopping and back-
ing the boat will next be deseribed.

The propeller-shafts are made hollow for
the reception of a solid reversing-shaft G, in-
serted therein, as shown. On the inside of
the vessel, Figs. 1, 8, and 9, and inclosing the
shafts is looated a shlftlnn' case I, havmo' a
lateral movement in statlona,ry gmdes “d.
Considerable space is provided for between
the respective sides of the case and the shafts,
30 as to allow for the lateral movement in re-
versing the position of the propellers. That
part of the reversing-shaft passing through
the case H is pr 0V1ded with a double ra,tehet-
bar H', the toothed edges of which project
throuﬂ'h a 8lot d’ in the propoller—shaft from
opposite sides and which provides for a lim-
ited endwise movement of the reversing-shaft

- Independently of the propeller-shaft proper.

30
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- stop-braces b7,

45

ject through the slots db.

50

The propeller-sh&ft is provided on opposite
sides with companion lugs d* d?, to which are

pivoted companion pawls d® d?, ‘that are nor- !
We claim as new, and desire to secure by Let-
ters Patent, 18—
An operating-lever H? is connected with the } .

mally held in engagement with the respective
edges of the ratchet-bar by the springs d* d*.

case H by a rod d®. 'This leverand the other

reversing parts (shown in Figs. 8 and 9) are

in their normal position, both shafts being
locked together and moving in unison. The

_propeller -shaft is provlded longitudinally

with a number of slots d° through which the
_ Figs. 1 and 4, projeot. These
braces are rigidly secured to the reversing-
shaft G. A second series of braces g are lo-
cated back of the propellers and are also rig-
1dly secured to the reversing-shaft and pro-

lers are to be reversed, the lever H? is moved

in the direction of the shifting case from its
- normal position.

(Shown in Fig. 9.) This
movement brings the side wall g’ of the case
against the outer end of the pivoted pawl d?
on that side and disengages the same from
the ratchet-bar. This movement at the same

- time brings a stop ¢g® into position to engage

55

with the adjacent end of the ratchet-bar and
stops the endwise outer movement of the re-
versing-shaft, leaving the propeller-shaft free
to move on to the outer limit of its stroke.

- This stopping of the reversing - shaft holds

6o

the first series of braces 6° back out of. con-
tact with the propeller-blades, so that the

pressure ol the water will throw them over

into a reversed position from that shown in
Fig. 6. Now as the propeller-shaft nears the
end of its last outward ‘‘go-ahead” stroke
the open inside surface of the blades at the

When the propel- |

|

moment of reversing their position for back-
ing just come in oontaot with the second se-

ries of braces g, which in the meantime have

remained stationary with ther evorsmﬂ'-sh&ft
Throwing the lever over to its opp051te pOSsi-

tion brings the side wall
tact with and releases the pawl d® on that side

from engagement with the ratchet-bar at the

same time the companion pawl d? on the op-
posite side reéngages. The reversing-shaft
Now moves 1nward1y far enough to brmﬂ' the

second series of braces full against the pro-

pelling-blades in their reversed position, the
adjacent end of the ratehet bar coming in
contact with the stop g*at the same time and

retaining the reversing-shaft in its proper

relative pos1t1011 with reference to the move-
ment of the propeller-shatt. The propeller-

‘blades when in their reversed backing posi-
tion close against the inclined shoulders 7,
“which are the opposite of the inclined shoul—
“ders b’ on the go-ahead side.

The reversing mechanism as herem ar-

; ranfred may be d1spensed with and an inde-

pendent shaft placed in position fo be used
for stopping and backing purposes. A back-
ing-propeller and sha,ft may also be located

in the bow of the vessel and arranged in a

trapped passage and run out when 1t 18 nec-
essary to use the same.
Having thus described our invention, what

1. A plopollel, consisting of a number of

“double blades, having a space between and
~adjustably retained in proper relation by a
‘number of bolts inserted therethrough, said

double blades being arranged at intervals
with a gap between adjacent edges, a series

of single blades filling said gaps and forming
an unbroken surface and having their edges
‘inserted in the space between the double

blades so as to conform to the opening and

“closing action of the propeller, substantially

as described. | |

2. The combination with a propeller-shaft,
of a propeller, consisting of a number of
blades,
hinged to said shaft and adapted to have an
opening-out and closing-up action with refer-
ence to the reciprocating endwise movement
of the propeller-shaft, and the series of braces
limiting the opening movement of said blades,
substantmlly as described.

3. Thecombination with a hollow propeller—-f'
| shaft of a reversing-shaft, inserted therein,

of a shlftmn' case, molosmﬂ' said shafts a,n_d
adapted to ha,vo a lateral movemont, a double
ratchet-bar, secured to the reversing-shaft
and having 1its toothed edges projecting
through a slot in the propeller —shaft the com-
panion lugs d? d?, the companion pawloﬁ d®
pivoted thereto, the springs, d* d* the stops,
g%, and the oper&ting—lever, connected with
sald shifting case, substantially as described.

4. Thecombination with ahollow propeller-

g° of the case in con-
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adjustably secured together and
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‘shaft, provided with a number of slots, d°, of |

a reversing-shaft, inserted in the propeller-
shaft, the series of braces, b° and g, rigidly
-~ secured to the reversing-sha,ft and projecting
5 through said slots, and the propelling-blades,
hinged to the propeller-shaft, and means for
reversing the position of the same, substan-
tially as descmbed

In, testimony whereof we a

Ll

tures in presenee of two witnesses.

JOHN RITCHIE.
HARVEY W. RITCHIE.

Witnesses:
L. M. FREEMAN,
- L. B. COUPLAND.
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