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INITED STATES PATENT OFFICE.

SCREW-PROPELLER.

-Sﬁeeiﬁeatien of Letters Patent No. 8,529, deted'Nevemher 1_8; 1851. .

_T o all whom it mafz/ concern:
Be 1t Imown that I, (GasParD Maro, of
'_;Dunklrk in the Repubhc of France, ship-
owner, have invented certain Improvements

o Bn Prepellmg Vessels, and that the following
. isa full, clear, and exact description of the
PR prmelple or character which distinguishes

 them from all other things before Lnewn_
- andof the usual manner of making, modi-
. -10: fying, and using the same.
. for propelling vessels of a screw composed
- of two or more series of movable vanes or

My invention consists 1n the employment

. wings, each series attached to a separate

15

-Sh‘lft and the shafts placed one within the

.~ other and provided w1th keys or other
.. equivalent means of connecting and discon-
- neeting so that the shafts can be turned on

| each other for the purpose of placing the
. 20

‘two. or more series of vanes behind each
other for sailing purposes, or at different
parts of the circle to increase the puddle
‘surface when used for propelling.

I will now proceed to describe the details
: of my invention.

My invention has for its object to remedy

the defects hitherto experienced 1n employ-

. ing a screw with movable vanes.
- struction of this screw 1s represented in de-

301:‘1,11 in the annexed drawings (Figs. 1 and 2).

The COn-

. It is composed of two or three pairs of inde-

pendent vanes or wings. One of these pairs

1s fixed on the extreme end of a shatt in the

o ordmar wa
. 3b o 0 bak

o be fixed in the same manner on the end of a

- second tube encircling the first tube.
. “two or three concentrie shafts thus arranged
- 40:5ne within the other are passed after: the
- " manner of simple shafts into a tubular stuff-

7 ing-box.

Beyond this stuffing-box and the

: bearmﬂ' connected therewﬁh these shafts are
SN umformly increased in diameter and have

then holes cut in them through which (the
"} holes of each shaft being brought exactly in-

a Jine with those of the other or others of

them) a strong key is passed so as to fix the-
5 0 two or three shafts tooether and unite them

0 as. one shaft, either in the position which

they respectwely occupy when the screw 1s

~ in' movement, or in that which they occupy

55

when 1t 1s at rest and folded back. In order
.. topass from one of these positionsto the other,

1t 1s requlslte to turn one of the shafts w1th-

A second pair 1s keyed on
.85 the end of a tube which encircles the shaft of
. - the first pair. A third pair, if necessary, can-

The

play.
vessel having a large draught of water, have
For an apparatus of mod- -

in the other, about one fourth or one sixth
of a revolutlon according as there may be

two or three pairs of vanes. This adjust-
ment is effected when required by hand

(that 1s to say) by turning an endless screw

which works into a pinion “fixed in the inner
shaft. Any

Between the eencentrle shafts a small an-

nular space is left of about one fourth or one
fitfth of an inch which extends throughout

their whole length except at the bearings

‘and at the hmder end Where the 1Innermost
shaft is slightly increased in:diameter for
about a length of th1ee and a half to four

inches and comes in contact for that space
with the other shaft. The increased portion

60

other suitable mechanical ar-
rangement may be employed for the same
purpose.

70

of the shaft near the bearings allows the

shafts to rest on one another, the increased

part at the outer end prevents ‘besides the

shafts from becoming loose one in the other
at that end which projects from the bearing.
Moreover the inner shaft is thus strencrth :
ened at the very part on which the vane or
wing 1s to be keyed. Should the water enter

the vessel threugh this small annular space

that end of the innermost shaft which enters
the hold ‘should be well packed with hemp
or any other suitable material.
diminish or prevent the possibility of the
shafts sticking together, some concrete fatty
matter 1s poured into the annular space, 1n
order to prevent the entry of water at that
place.
wings are so placed and curved as to project
one over the other, and 1n the least possible

space.

In order to

The two or three pairs of vanes or

There remains thus between the
superposed vanes only about two inches of
The screws thus composed may in a

a large diameter.
erate power the screw should have a suffi-

ciently large surface with a width of vane

Or WIng not exceeding the thickness of the
stern post Should the engine be very pow-

erful the same result 'could be obtained

especially 1f the stern post were to be

widened by an inch or two and the rapidity

of the revolutions of the driving shaft in-

creaeed FFour vanes or wings would suffice,

but six may be used 1f preferred each of the

wingg,should be in the shape of a large oar

and made pretty much in the same manner.
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 dead-wood to receive such a screw need 0111y
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~are liable to the same accidents.

be about from'eighteen inches to two feet

from the front to the back. Thus in ships

~of a great draught a sufficient portion of

dead wood will be left intact above and be-
low to render the poop solid, and this open-
ing will allow of a sufficient width behind it
to permit the stern-post to be strengthened.

‘These arrangements may be made in a 1
ship already built without any damage being

done to it and without any l’l’lOdlﬁC.«lthIl n
the shape of the bottom or submex gecd part
of the hull.

The drawing Figure 1 represents the

i

X -

ings of a screw fOI an anxiliary apparatus

The

of 150 horse power 1n a man of war.
screw 1s there represented with four vanes

or wings but it is easy to conceive the same

with six or any 1111n1b(,r of vanes instead of
four.

The end bearing fm'* the propeller shaft.—
Hitherto an end bearing for the shaft has
been very generally dlcspenqed with, the stuf-
ing box being made to answer the purpose of
a bearing, by'inserting a small collar at the
stern end; the result of this objectionable
armnnement 1s that when this part of the
stufﬁncr box becomes worn away by friction
the shaft shakes about loosely in this bearing.
Consequently when it is too much worn
away, 1t becomes requisite, in order to
remedy the mischief, to unship the screw,
the shqft and the whole of the stufling box
which 1s a long difficult and very e\penswe
operation, and not practicable with the
means ordinarily at disposal on board ship.
Some times bearings have been placed on
the frame of the screw in ships in which the
screw (when not required) is hoisted up into
a sort of well, these bearings, which wear
out quickly oW ing to their shortness can be
easily got at and 1epmred but still they
not do away with the necessfcy of another
bearing at the end of the stuffing box. In
both cases the stern-post, which qlone carries
the rudder has to bear the strain of the
screw, so that both the rudder and the screw
To remedy

- this evil I propose to leave the screw at its

50
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- age.
1f the screw be as usual loose on its shaft,

6o

outer end without any bearing, and to sup-
port its inner end. by a strong bearing suffi-
ciently hard not to be worn, out b the lonoest
voyage, and which may be asﬂv examined
or chanoed This bearing must be very long

not to be worn out I"LPIC].IV By the arrange-
ment - hereafter described, it may be made
25, 30 or even 40 inches 10110* It will be easy
to conceive that such a bemmO’ being 1n use
only when the engine is Workmﬂ, will last
longer than the provision of fuel should even
thls be renewed several times during the voy-
The same results cannot be obtained

the wear of which is to be calculated accord
Ing to the length of the navigation, and not

_mthout chmqﬂmo the hull.

 to be put in 1ts place.
one piece and nailled firmly

do -

8,520

| according to the provision of fuel, which
point 01101113 to be taken into consideration
with 1e:fel ence to the shaft and the bearings
as the beamnﬂs generally used are much_

70

shorter than mine.
Lhe frame.—The 1mproved screw with
movable vanes requires to have in a large ship

‘already built an opening of which the lencfth

from front to back may not be so e\tenswe

as to require any important alteration in the

construction of the vessel. So to speak the
opening might be made by just
through: the dead wood and planks, and this
The metallic
fmme prewouq] “filled with wood such as
1s represented under the letters d d d is then
This frame 1s made in
to the dead

wood. It 1s curved into a lmee form and

forms a rabbet joint with the ribs ‘of the

planking. Its angular section gives 1t con-
siderable rigidity without requiring it to be
of great thickness, at the same time this form
of section facilitates the motion of the water.
In a ship while building the frame should

be put in place either before the ribs or at

the same time with them and then filled in
with wood, the joints of which must be so
disposed as not to fall in with the rabbet.
This frame incloses also the recess made for
the end beaunn' In its cross section this

frame is very massive throughout and of
Substance sufﬁmently strong to Thold the bear- -
“ing and stuffing box. |

Descmptwn of the drawings—A is the
deadwood; B, the wing transom; C, stern
post and inner post; D, Teels on which is cut
away to allow the stufling box to pass
through. Two ties should be added here
to strengthen this weak part of the ship;
aaaa, outline of the opening to be made 1n
the dead wood of a ship already built. On
the
this outline, a small angular piece of wood
1s placed in order to facilitate clearance of
the water expelled by the screw.

d d d d is.the metal frame made in one
piece. This frame is to be filled in as be-
tore stated with wood before being put in
1ts place in the case of ships alre%dy built;
but 1n ships to be built, the frame havmo'
been first set in its phce should be filled up
with wood 1n proportion as the pieces com-
posing the dead wood are put in their place.
This frame is made angular in its cross
section, in order to ffwilitate the movement

of the water and to obtain the greatest pos-

sible strength from the quwhty of madterial
employed. This frame is of solid metal
thI'OLwhout the parts surrounding the re-
cess. It forms a rabbet joint thlouo'h—
out its circumference. This frame which
1s - nalled to the dead wood may " be
strengthened by two or four straps, does
away “with all necessﬂ:y for any other iron
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ond
-fshflft is increased in diameter on the front
.~ of the bearing I in order to compensate for
v the stuff cut away

“work to compensate for the portion of the
‘dead wood cut a,wa,y for the passage of the

SCrew.
E 1s the inner shaft which carries the sec-
alr of the vanes of the screw. This

N ‘Teceive the wedge whereby the shaft 1s en-

10 abled to resist the

power of torsion of the

“entire screw. This metal shaft is united at
- 1its front end by a coupling to the iron shaft
~ which continues it on to the encrme

. The reaction of the screw in backmcr the
vessel 1s thrown on the bearing I by means.

of an increase 1n diameter of the shaft E.

. The more important reaction required for

the forward course 1s supposed to be ex-
erted on a point at the end of the front
shaft of the engines.

F' 1s a hollow shait which carries the first

. S palr of vanes or wings and 1s also increased
-~ -1n diameter in front of the bearing I. This
- shaft is thus solid enough to llow of the

. 25 “holes being cut to insert the key or keys with

all desu'able strength.

- H 1s a common stufﬁno box. It begins at
" the back of the recess in the qperture made

' | : ~ for the screw where 1t 1s fitted with a washer

L To
.. toward the back there is a projector which

% bedded 1n the thickness of the frame d d,
- and secured by screws 1if 1t is feared that

the stuffing-box may yield toward the front.
prevent the stuffing box from receding

presses against the front face of the frame.
Between the tubular stuffing box and the

SR Shaft F, there is an annular space of about
. half an inch into which the water enters
. Treely.
40
~ part behind the stuffing-box, that is to say,
. at that

‘This extra space allows me to in-

crease the thickness of the shaft I, at the

part which rests on and turns in con-
tact with the bearing P Q R S, and at that

~part to which the screw 1s keyed.
45
i strongly secured to the keelson.
. bearing takes place the reaction of the screw

I 1s a bearing for the shaft of the screw,
On this

- when the engine 1s backed.

50
- F and secured by keys or by bolts; M, the
- second pair of vanes or wings fixed on the
~ - shaft E with keys, and also further secured
" by a pin passed through the shaft I‘

.. B

- L 1s the ﬁrst pair of wings or vanes at-
tached to the strengthened end of the shaft

P Q R S 1s the end be%rmcr

o P s the sliding support made in one plece
. of gun metal, fixed by

a dove-tail groove
on the lower 81de of the frame of the recess.

.. This piece which cannot wear out is sup-

60
SO _Eanes of the screw have been fixed in.

~ Q is the cap of the bearing which is se-
~ cured to the support by bolts as usual; this
~cap can be unfixed when the wedge T 1S
: removed and 1t may be either in one piece

osed to be placed before the wings or

8,529

-packlnﬁ of the bearing.
to form the mortise to

‘recess on the pieces which are below.

8

| or composed of two or three parts combined
lengthwise, and 1n either case the portion
| of the dead wood above the recess 1s con-

nected by means of iron plates to the portion
below 1t. This cap ends 1n a large flat part
arranged to receive the wedge T'; R a lower
Tt is divided nto
pleces Sufﬁmenﬂy small to allow of their
being passed between the back of the bear-
Ing and the first pair of vanes or wings L
SO th‘lt this bearing may be changed Wlth-
out unfixing any t-hing'; S, upper packing
of the bearing. It is divided into several
pieces in order that 1t may be unfixed with-
out meeting any impediment in the fixing
of the iron phtee; hereinbefore retferred to,
but which are not shown in the dmwing;
T, wedge which .1s forcibly driven in, in
order to bear the weight which is above the
The
action of this wedge combined with that of

the iron plates before referred to, restores

to the whole dead wood as much solidity as

1f there had been no aperture made for the

placmo of the bearing; V, iron wedge which

‘fixes the shaft F on the shaft I, so “that the

palr of vanes L, project over the pair M, and

on the stern-post so that these two branches
Y,

may make between them a right angle;
pinion fixed on the shaft I by means of
which a movement of rotation round the

‘shaft K 1s given by the crank and endless-

screw, so as to place the vane in a position
of rest or in a position ot action; Z, coupling
1n wrought or cast 1iron, and in one or more
pieces, which connects the shaft B with the
iron shaft m which prolongs it on to the
engines. The shaft K& and the shaft m.
should be adjusted with respect to one an-
other or to the coupling in such a manner
that 1n the forward course the reaction of
the screw may be exerted on the end of the
shaft in front of the engines,

Fig. 1 on the laroe scale of the plan

repr esents a section threuo}l a transverse
plan of the aperture of the screw; the vanes

| have the degree of thickness 1nd1(:ated at (),

by the cross sections o, the wings or vanes
of the screws are here shown in their un-
folded state. Iig. 2 on the same scale is a
longitudinal section through a plan of the
stern of a boat, showing all its details; the
vanes or wings are represented as project-
ing one over the other. Ifig. 3 on the same
scale represents a section through a hori-
zontal plan. The wings or vanes are here
shown projected one over the other. Kig.
4 1s a section of the end bearing showing
the wedge which completes the filling in
of the recess. Fig. 5 1s a plan representmﬂ*
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several of the details especially those of the

stuffing box. Fig. 7 represents the details
of the machinely for turning by hand one
pair of wings or vanes; any “other arrange-
ment might “be used. Fig. 8 and 8%¢ are a
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repetition of Fig. 4 on a scale four times
larger. HKigs. 9, 10 and 11 on the small scale
are dlaﬂ'mms of the Iines of a ship’s timbers.
The three last figures refer to a ship of the
line. The full lines indicate the actual shape
of a vessel supposed to be built, the dotted

lines indicate the shape as modified by the

introduction of a. screw with movable vanes
or wings. It 1s easy to see that this modifi-
cation is very neéarly insignificant.

And having now descrlbed the nature of
my said 1nvent10n and in what manner the
same 1s to be per formed T declare that what
[ claim as my invention and desire to secure
by Letters Patent 1s—

Arranging two or more series of narrow
blades, such as above described, each series

on a sepqrate shaft and the shafts one with-

8,629

' 1n the other and provided with kej?s or other

equivalent means of securing them to each
other, substantially as specified, so that the
two or more shafts may be turned on each
other and be re-secured to place the series
of vanes directly behind each other for sail-
ing purposes and at dif erent parts of the
circle for propelling. -

In testimony that the above 1s a true de-
scription of my said invention and improve-
ment I have hereto set my hand this six-
teenth day of May in the year elo*hteen
111111(11‘6(1 and fitty one.

G. MALO.

Witnesses .
- Ask DAVNBERGII
1. Forcapr.
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