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To all whom it ma; J CONCErn:

Be it known that I, SAMNUEL MARDEN, of
Newton, Middlesex county thsmchusetts,
have invented certain Implovemgnts in Pro-
pellers for Navigable Vessels, of which the fol-
lowing is a spemﬁcauon

This invention, which is designed to super-
sede paddle-wheels as a means of propelling
navigable vessels, consists, primarily, in a pair
of blades or vanes, pivoted to thelower end of
an upright shaft, which, in turn, is suspended
from a cross-head or carriage which travels
to and fro on suitable guides or ways affixed
to the guards of the vessel, the vanes being so
almnoed that, as they move in the direction
Whmh the vesselis taking, they close together,
and present little resistance, but, when driven
intheopposite direction, expand zmtomatlcally
and offer an extended surface to the water, and
impel the vessel forward, these strokes being
repeated, alternately, at arate of speed adapted

~to the required speed of the vessel.

The invention further consists in mechanism
for reversing the position and presentation of

the blacdes when it is desired to back the ves-

sel or to turn her about, such reversing mech-
anism being as hereinafter stated.

The drawings accompanying this specifica-
tion 1epresent in Figure 1, a cross-section,
in Tfig. 2 a plan and in Tig. 3 an under-side
view, of mechamsm embodying my invention.

In these drawings, A represents a rectangu-
lar horizontal ﬁame, which is to be prphed to
the guards of the vessel upon each side, in the
place occupied by the paddle-wheels of side-
wheel steamers ; or the side rails « « of the
frame A may represent rails applied to the
guards of the vessel, asin either event they con-
stitute ways or guides for the cross-head B, to
be explained. This cross-head is a substan-
tial metallic block, disposed between the ways
or slides a a, and adapted to slide to and fro
betiween them and be guided by them, after
the manner of piston cross-heads of steam-en-
gines.

‘Within the center of the head B, I swivel
the upper end of an upright bhatt C, which
thus becomes suspended from and below such
head ; and to the lower end of said shaft I
pivot, at their inner edges, two twin-shaped

paddles or vanes, D D, in such manner that,
when forced in one (hrectlon through the water
by the movement of the shaft at ﬂm hands of
the eross-head, they shall fold closely togetlier
and offer liftle resistance to the water, but,
when forced in the opposite direction, shall ex-
pand into an extended surface and offer great
resistance to such water, and by this resistance
serve to propel the vessel forward.

As it is essential to provide a propeller of
this character with means for changing the
position of its vanes, and reverse the direction
of their impact with the water—as, for in-
stance, in changing the direction of the vessel
in backing, in which the vanes of both pro-

-pellers are to be changed; or in the event of -

desiring to turn the course of the vessel to a
considerable extent, or put her about, when
one propelleris allowed to actwithout change
and the blades of the other reversed—I pro-
ceed as follows in carrying out one plan by
which the reversal of each or either propeller
may be accomplished.

The upper extremity of the propeller-shaft
is secured to one side of a circular head or
disk, I, which is disposed in a cavity created
in the top of the cross-head B; and to the top
of this head E, I secure a sectoral or circular
1)1ate, I, havmg a segmental (in this case a

half-cir cle) toothed 1&01; or pinion, &, cut upon
its periphery, while operating in conneetlon
with this rack is a straight- toothed rack, I,
cut upon the edge of a tlltmo bar, J, which i 1x '
hinged at its Outer edge to the upper surface
of one of the guides or ways a!, and so situ-
ated with respect to the sectoral rack or pin-
ion G that when lowered into the same plane
as the latter the teeth of -the two shall engage, -
the result of this engagement being that, as
the cross moves across the ways, the pinion,
and with it the disk I, shaft C, and propeller-
blades D D, are rotated to the extent of half a
circle, and the position of said vanes thereby
reversed.

To securely hold the propeller-blades in their
due position fore and aft the vessel, I dispose
upon the under side of the cross-head B, and
opposite the disk E, a second circular plate,
K, which is secured to the former, and turns
with it, and I eut in opposite sides of this stop-
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plate K a noteli; b o ¥/; while to operate with

. these motehes, and to:eiigage: one or the:ether:
of them; acecording: to the: direction in:which:

- the pr opellel blades are turned, I:pivot to.one
edge of the eross-head B; as shown abt a’ a
tilting lever or lateh, ¢, the inner and shorter

Carm-or 1ose: d of w}uch engages the noteh & or:

b’y while the: opposite arm e extends outward
below the way or: guide ak

By {leplesbmo Lhe arm ¢ of the lwtch ¢ thei :

nose :of such-lateh:is raised above the plate

and eut of the notelr 4, the: said: plate I, and |
with it the disk B and: propeller shaft and:f

blades, being: fiee ‘to: be: revolved by suitable |
means imtil a half-revolution is. effected, and.
- the-opposite noteh arrives at, orcoincides with, -
.the latel, when the latter is i released, and its | ¢

: NOSE entels the:last-named noteh.

- When: the rack:bar J ig lowered, in the actr:
:iof reversing the position of the propeller shaft .
cand Ufules, it:is: mecessary that the locking::|
- lateh: ¢ shrould ‘be released - from:its: iold: upoa:|

- the stop-plate K; -and in‘order to effect thisre-

“lease -automatically: and :synelwonously with:
the engagement of: the: rack-bar with: tlre gee-:
- toral: pinion G, I secure -to. the nnder side ot

- therack-bara: horizontal bar or red 5 Sy whieh

- extends downward througlt a:slot or ‘epening:
- dn: the ‘Ldj‘t(‘ellt omdo abyand: when in-:an: 111-:

- active po ds, when the: rack-bar:
-elevated: 'm(l (111* of engagement: with: the pm«
ion:

ot such guide.

MW hen the rack: bar Jis lowerul in the %cb’ g
of engaging the pinion; the:rod or ﬁfu’ fis also

:loweled in consonance with -it; below the un:

as the lateh ¢ in its appr oaclL wipes &gzunst
this bar f, the longer arm of such latelh is Iow-
ered and the stop plate K released, when the
rack and pinion engage, and the 1)051131011 of
the propeller -shaft and blades is reversed, as
before stated. It is observed that the length
of the rod or bar f is such that it acts upon the
lateh ¢ slightly in advance of the contact of
the rack and pinion, in order that the release
of the pinion may take place before its rota-
tion by the rack Degins.

The rack-bar J and rod f are to be situated
centrally of the path of movement of the
cross-head, in order that the reversal of the
propeller - bl‘LdeS may be effected at either
traverse of such cross-head, while to effect the
requisite raising and lowellno of the rack-bar
J, Lerect upon the grideway (01 apost, g, which
e\tends upward through an opening in such
bar, and to the top of the post I pivot an ec-
centric, , the longer arm of such eccentric
being provided with a handle, 4, by which it
may be depressed and held mth considerable
power.

‘When it is desired tolower the rack-bar into
engagement with the pinion G, the handle or
lever ¢ is depressed, and the eccentric L ac-
complishes the lowering of such rack-bar.

The lever 4, by suitable connections, is to

-loes; not protmde, ,below the: lower face:|

be under the:control of - the 'pilot ‘or:captain of

the vessel, and by means of it:the moveinents :::-

of ‘the Vessel whether backing and filling, or

- turning aboutin her course; are perfectlyunder -
the.control of suel pilat or: captain - from: the : -

deck or wheel-house. . Forthis reason the pres-

-ent-complicated system of signaling to'the en- --
gineer; and the delays and nus,mhes sometlmes ;

: ‘mften{lmo it, are done away with, and the only

duty of - %uch engineer:is fo atbend to his-en-:

: omes.

“:To: effect: the ‘vequisite: reciprocating move-:

ments: of the: eross-head and propeller: to and
fro of ‘the guides-a @, F-secure o one  end of

st cross-head a 10ﬂ k; thé:other end of sueh -+
- rod: being connected to the piston of :a steam-

yhncl(;r, for instance.

Iproposetoemployas cunotwe power where- -
by to drive the:eross-liead B a steam:eylinder :
with suitable valve and connections—such; for

instance, as are employed insteam-punps now
in general use, in which the valve is operated

: bV anarm: applied to the piston-rod, suel pis- -

ton:rod  being connected: to the cross-head B
of ‘my pr opeller ‘Liprefer a-power of ‘this ns

- ture: for tlie: reason that suelr a motor is vcw
simple and strong, and transmits its power di- -

rectly; and:is not lable t6 derangement, and

1s nmch less: expensive than a marine engine. :

T do not -restrict myseH to: the: use: of the
—tiltino rack:bar: and segmental pinion herein -
explfm red as ameans-of effecting the reversal -

of -the propeller-blades; as- it iz ‘evident that

various: equivalents ‘of sueh :devices may ‘be
employed, since they are but details of mecli-
- anisin to: eﬁect the:movements of an ]mpmtant
der sule of the guide @', the rcs'ﬂt being that, |

element in my-invention,

I claim—

1. The mechanism herein explained for ef-
fecting the reversal of the blades D D, the
same conslstmo of the segmental circular 1"101\
or pinion G ‘md tilting rack- bar J, the pinion
being affixed to, and opemtmg, the propeller

shaft and Dblades, and the rack-bar hinged to

the guideways, and engaging at proper tunes
the pinion, the whole being.substantially as
and for purposes stated.

2. The tilting latch or locking lever ¢; in
combination with the stop-plate K and rod f,
substantially as and for purposes stated.

3. The combination of the rack-bar J and
sectoral pinion G- with the propeller shaft and
blades and intermediate mechanism, substan-
tially as deseribed, whereby, upon descent of
the said bar to engage the pinion, the lock
which holds the ])101)eller in position is re-
leased automatically, the whole being essen-
tially as and for purposes stated.

4. The combination, with the rack-bar J, of
the eccentric & and lever ¢, substantially as and
for purposes stated.

SAML. MARDEN.

Witnesses :
F. CURrTIs,
L. A. CURTIS.
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