No. 776,687  PATENTED DEC. 6, 1904.
- - D. W. RANTINE, |
PROPELLING AND STEERING MECHANISM,.

APPLICATION FILED FEB, 28, 1902, RENEWED MAY 26, 1904.

N0 MODEL. 4 SHEETS--SHEET 1.
_ A
O
~ i
- JI ] |
i - d |+
| ’
. e
AN P < _
b N =] o
. @ N
NS N
y y ‘\
';Q’ | r\
\Q\“a‘ N
NI ek N
¢ | = R
A NQ
\ 3
\ [ Y Y A
%, 7,
. \;,.
T N
'y
o
2\ | /%
N /
\
N |
Q)
™
(VNS \
%
N
R
~ INVENTOR
L7228l P AL E
BY Y _ s
'/ 0 - %

A"( ATTORNEYS




PATENTED DEC. 6, 1004,

_ D, W. RANTINE.
- PROPELLING AND STEERING MECEANISM.

- APPLICATION FILED PEB. 28, 1902, BENEWED MAY 26, 1004,

No. 776,687.

™
INVENTOR

Derniel 28 2 ar: #2726

+ @WM%%

ATTORNEYS

_ N\Q‘ W. N\ mhm M&N NW« i
NG T\ % @ i

verreth FOALS LAY ._..._r._.r._ri#r

u i § \_1 \H\.__.....H\\H\H TR T TSI TT YT s, .1\\\._... i.___..h.._.. 1.__..,-4.&.1.&1 AT T ETT L iR A LLE A
.m - A wm m e e — - NPT Y R

4 SHEETS—SHEET 2,

= \Nkﬂ,

.,u.,ﬂ._\\&a&\ s T _~
%xﬁﬁ%\\h\ﬁh\\“\\ﬁs\%& —

"n@

I-..!— llllllll

I..I_.._I. ‘.l:‘.l.\\.. i - : IIII.l-ﬂ_.I..l Iy rYyrrriy

= ...u_,_ﬂ ....._1. R, b e G

L 7 e o o o AT 7o

|!._...MHJ....
-! ,,, //,_Hm%&\\\\%, rﬁfﬁ
2 N SERES o,

b . | fff!rhl..! v ".Euw*
Iluu-u!-::-!:.ll: T -h..:.....l
u._, :r

P LA T
m,m.\ , w.m\/ hm \%q& \h\\w \\%_ m m,/nu
£ 2L gL -2 P (AP Sy Y. S L™ mﬁ(
q . — < 4
m.hw %Aﬁ&&\/ﬂﬂ\&h.ﬂhwﬂﬂ nﬂw\ uwwuﬁmum_u J NW -
3 1 s

i I.VV ffﬂg

| \
Nl N e e e
| u S e | .:x.u _ A\ | peredrrrinddl i RSS! f.r#f#ﬁ.rff.ﬂ/ .?ﬂf HM/J§ A

St beeb it *uﬁwn..,hnh..huh&uh .ﬁu auﬁnn..w.w ....._n o v ,mz?{ gl e e T s A ‘ ﬁﬁz: HIZP

__-__

== Y e e pse R c<<ecemiant Tﬂ, G ik X
0 ' S ﬁ/ﬁi§ / .,z.,r/ﬁ/ ?ﬁ,

I N

!‘r-.ffjrfjrfffflﬂrf /ﬂy/_.

- :-.-#n-m—nl-uw-h-uiw-ln

D
Ly
3
Tm ..N!...d.ﬂf. ! ..h.l_u
= / \.1\ =
o I . \.m_
z %_.N..meﬂamn%@m \m%\.\, =
S I .%\w\




PATENTED DEC. 6, 1904.

D. W. RANTINE.
PROPELLING AND STEERING MECHANISM,

APPLICATION FILED FEB. 28, 1803, RENEWED MAY 28, 1904.

L

i

|

No, 776,687,

INVENTOR

darniel ! e fzzze

4 SHEETS—SHEET 3.

+ ﬁlﬂ
4 o , _2 5 £ | “_
x4 - /.NN /..% £ ey = 7 | _m — .
% o _ﬁ ' / — . J_ M. M._.____. ;_.Mu._“.. AN . \ .\ *
u " . .__1...1 Idl..f“.f\ i.h.ﬁ..l.ﬂ..__.!.l..l....\.l_. !..__I...__l_..__l__rl.wu..._l__...l...l...‘i' wﬁuwwﬁuwﬂwﬁ - ..\mn l_,..r..._r..r...._r.__f._r...r..r..l...__...f. ff./ 1’/_1 \\§<§ #ﬂﬂ.ﬂ.’.ﬁ

ATTORNEYS

u#ﬁ%j—n N
(N

e ISR TR Taiawan I.. .n.” 115\“*“‘.””.!‘\!\.\.\&. ?ﬂ.m\\.\\\. §\,\\\% % %

“h"\.“'l-""

.__..__Jr

AR AT AR R A I - .L
& St Artied» B AT P =y gy gl tpp—— :ﬁr
._r.._r._.____,,.a_n..... ...u__. n F ENAARARRANT N m—rﬂ
.._ u..
WA = v S A
__k _

T B s % % B NN R RIEOEEE WA
A

Y
7
el o 7

S A 655 - ,@Nm\\ N

o

\\_\@ z A A%F/ﬂw

4 w% Wz

__F.r.r...,?#ﬁ,,f..ﬂ,.

11

.%,.? . JER |
v = .,..n wnwwu..ﬁ..lllﬂ.ﬁt. eSXhires uniiﬁuhhwmmwwmmw.ﬁ& uﬂ,.: e 4/
II_&I._I. llllllllll —
S N MM S e i._ﬂ.nr 0 . = /
,._,............._._...r,...n.ﬂ.,.._..n.. R faﬁﬂ;ffaﬂﬁui/.ﬂ.nr ;@%g
..'- ~| // \&_. ....Vl § ....#.r...
e s

P A S SN IR -_H_-T:Hu- i

BN

WITNESSES

NO MODEL
iy
N—
Ay
N
N
N
AN
N
N
"
l\\
™
%
SN
~
W
N
™
[\)—......._._....._.
~ f
Q7 =T
3
A
N




)
o
]
<
o
3
-
)
Ca
=
=
£1]
T
!
Ay
£
=
1
B
ot
-t
R.
=
-
B~
e
hd
Lo
£
£~
S
=

"PROPELLING AND STEERING MECHANISM,
- APPLIOATION FILED FEB. 28, 1903, RENEWED MAY 26, 1004,

4 SHERTE—-BHEET 4,

NO MODEL.

5

|

ﬁw

%/Vg %ﬁ. gggg ;gg N
o P o l..wr ;

- ¥ \\\
¥ k
Iﬁ I.II
H -
o
o
.

]
|
I
I
!
|
I
|
I
t
t
I
!
l
r
l
]
b

- v b f oy
III-I.II.I.FJ.IIIIIIIII-I]II[IITI!.I]“

. _
- T

™~ . = 1T -
|m ul...”.l.lm— _.ll.nn.u
. . = - ot
-t | =Ty

" 4 .L:ui.r -
\ n :
E

RNsANTA IR Ly

_

\%Mml m\mﬂm\_

S0\ Ve
X
N
B\
_ N

\\..,...m.,- RS N

Y

v\kmm b 0

m\ nN
70 §,§\

S el BN bk oige T W

LU
.*_1

~7

"
““ "y 1
¥} _ﬂ 1

a i
iy
_...: n 3

i Y % 3
il
SLCTRI e
AR TN X
r

I-..rr.
....n...l w

A 7 R e

Qo

m%

/b1y

INVENTOR

72282 2 B2 7772¢

Ctgereclel)@

Co
Ly
oD
)
Ly
-
y
.llr_

ATTORNEYS

4




- T0O

No. 776,687,

- UNITED STATES

Patented December 6, 1904,

PaTENT OFFICE.

DANIEL W. RANTINE, OF BROOKLYN, NEW YORK.

PROPELLING AND STEERING MECHANISM.

SPECIFICATION torming part of Letters Patent No. 776,687, dated December 6, 1904.
Application filed February 28, 1902, Renewed May 28, 1904, Serial No, 209,926, (No model.)

1o all whom it may concern:
Be 1t known that I, Danter, W. RaNTINE, a

‘citizen of the United States, residing at Brook-

lyn, in the county of Kings and State of

‘New York, have invented certain new and

useful Improvements in Propelling and Steer-
ing Mechanism, of which the following is a
full and complete specification, such as will
enable those skilled in the art to which it ap-
pertains to make and use the same.

The object of this invention is to provide

~an improved propelling and steering mechan-
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1sm for vessels of various kinds and classes
which involves a main tubular propeller-shaft
which in the operation of steering and pro-
pelling the vessel is always turned in the same
direction and a propeller connected therewith
the blades of which are adapted to be turned
into different position according to the object
to be accomplished, the turning of the pro-

peller-blades being effected by means of a

supplemental inner shaft located in the main

propeller-shaft and geared in connection with

sald blades and devices connected with the

main propeller-shaft and the supplemental

inner shaft, whereby the turning of the sup-
plemental shatt is effected. '

~The invention is fully disclosed in the fol-
lowing specification, of which the accompany-
ing drawings form a part, in which the sepa-
rate parts of my improvement are designated

by the same reference characters in each of
the views, and in which '

Figure 1 is a side elevation of my improved
propelling mechanism, a portion of the hull
of the vessel being indicated in section; Fig. 2,
a plan view thereof; Fig. 3, a sectional side ele-
vation of my improved propelling and steer-
ing mechanism and showing the propeller-

blades in the position they oceupy for moving |

the vessel forward; Fig. 4, a view similar to

Fig. 8 and showing the parts of the appara-

tus and the propeller-blades in the position

they occupy when it is desired to move the

vessel backward; Fig. 5, a view similar to

Figs. 3 and 4, but showing the parts in posi-

tion to turn the vessel to the right; Fig. 6, a
view similar to Fig. 5, but showing the parts
In position to turn the vessel to the left; Fig.

50 7, a sectional side view of the main propeller-

shaft and the supplemental inner shaft and
certain parts connected therewith, all of which
are shown on an enlarged scale; and Fig. 8, a
perspective view of the parts shown in Fig. 7
on an enlarged scale.

In the drawings forming part of this speci-
fication, reference being made to Figs. 1 and
2, I have shown at ¢ a part of the hull of a
vessel and at / a framework or support placed
therein and in which the main propeller-shaft
and operative parts are placed or supported,
and 1n the practice of my invention I provide
a main propeller-shaft ¢, which, as shown in
igs. 8 to 7, inclusive, is tubular in form and
passes through a suitable bearing 4° at the
extreme stern of the vessel, and said shaft is

the frame or support 4, and other bearings
may be provided, if desired. The main pro-
peller-shaft is divided into two parts, and the

‘rearmost end thereof, which passes through

the bearing /% is indicated by the reference
character ¢ and is provided with a propeller-
head d. The point of division of the main
propeller-shaft ¢ 1s at ¢°, just within the hull
of the vessel, and the adjacent ends thereof
are provided with collars ¢* and ¢, which are
secured thereto by screws ¢’ or in any desired
manner, and said collars are provided at one
side with shoulders or projections ¢, through
which 1s passed a bolt or shaft ¢, which is
provided at its inner end with a pinion ¢ and
midway thereof between the shoulders or pro-
jections ¢’ with a similar pinion ¢4, both of
which are secured to the bolt or shaft ¢/,
The propeller-head ¢ is provided with a cen-
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‘also provided with another bearing * within
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tral chamber ¢°, and passing centrally there-

through is a propeller-blade shaft or journal

@, provided at its opposite ends with propel-

ler-blades ¢, which are set at right angles to
each other or in planes cutting each other at
rightangles,and the shaft ¢’is provided within
the propeller-head ¢ with a beveled gear-wheel
d’, having a hub ¢° rigidly secured to said
shaft.

' Mounted longitudinally in the main propel-
ler-shaft ¢, which is tubular in form, is a sup-
plemental propeller-shaft #, the end of which
within the propeller-head ¢ is provided with

QO
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| a beveled gear wheel or pinion /% having one- too
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half the number of teeth of the wheel ¢® and '
adapted to operate in connection with salc
wheel. The supplemental propeller-shaft /1s
provided at its inner end with a cam-sleeve g,

¢ rigidly secured thereto, and the end thereot

in the direction of the propeller 1s cut away at

an inclination, so as to form a projection ¢,

“which in the position of the parts shown In

Figs. 3 and 5 is on the upper sicle of the sup-

10 plemental shaft and in the position of the parts

shown in Figs. 4 and 6 at the bottom of said

shaft. The supplemental shaft / is also pro-

vided midway thereof with another cam-sleeve

7°, which is rigidly secured thereto and the

12 end of which in the direction of the sleeve g

is cut away similar to the corresponding end

of the sleeve ¢, so as to form a projecting

point ¢*, which in the position of the parts

‘shown in Figs. 3 and 5 is on the upper side of

20 said supplemental shaft and in the position of

the parts shown in Figs. 4 and 6 is on the lower

side of said shaft. “ Mounted on the supple-

mental shaft # within the propeller-shaft ¢ and

between the cam-sleeves ¢ and ¢° is a third

2r cam-sleeve 4, which is adapted to shide on the

supplemental shaft, and this cam-sleeve / is

cut away at an inclination at both ends, so

as to form projecting points A and A°, the

projecting point %* being in the direction of

30 the cam-sleeve g, while the projecting point

/3 is in the direction of the cam-sleeve ¢

The cutting away of the end of the cam-sleeve

g at an inclination so as to torm the point or

projection g also forms at the opposite side

22 of said sleeve a V-shaped notch or recess g,

and the corresponding cutting away of the end

of the cam-sleeve ¢° to form the point or pro-

jection ¢* also forms at the opposite side of

said sleeve a V-shaped notch orrecessg’. The

40 cutting away of the opposite ends of the sleeve

% so as to form the projections A* and A* also

forms at the corresponding opposite sides of

‘said sleeve V-shaped notches or recesses /'

and /4%, the V-shaped notch or recess 2" being in

45 thedirectionof thesleevey,while the V-shaped

notch or recess 4° is in the direction of the
sleeve ¢°.

The main propeller-shaft ¢, which is tubular

in form, is provided in one side thereof with

zo alongitudinal slot 7, and mounted onsaid shaft

is a tubular slide 2%, which is adapted to slide

thereon, and said tubular slide ¢* is connected

with the sleeve 4 by a screw, pin, bolt, or

other device 7°, which passes therethrough

¢z and through the slot 2 and into the sleeve /.

The main frame or support b of the propeller

mechanism is provided at the top with cross-

bars 0%, °, and 0°, and mounted on the cross-

bar #° is a vertically-arranged operating-shaft

6o 7, which in practice extends upwardly into

the pilot-house and is provided with any suit-

able supports or bearings, and this shaft is

provided with a gear-wheel 77, which operates

in connection with a rack-bar 7°, which 1s pro-

65 vided with bearings s, through which 1t

passes and through which it is longitudinally
movable, said rack-bar beingarranged directly
over and in line with the main propeller-
shaft. The rack-bar 72 is provided with a
yoke 7% the side arms of which project down-
wardly and inclose the tubular slide ¢°, and
the side arms of the yoke 7 are provided at
their ends with pins, screws, or equivalent
devices 4°, which operate in an annular groove

;7. formed in the tubular slide 2°, and by mov-

ing the rack-bar 5° longitudinally the tubular
slide 2 may also be moved longitudinally of
the main propeller-shaft. The main part of
the propeller-shaft is also provided adjacent
to the collar ¢ with a sleeve £, which 1s pro-
vided with an annular gear £°, in connection
with which the pinion e¢ operates, and this
sleeve % is provided at its opposite sides with
projecting pins or fingers &° and £, the finger
%* being nearest the inner end of said sleeve
or nearest the slide ¢, or, in other words,
these pins or fingers are arranged 1n different
vertical planes. The rack-bar y° is provided

with a downwardly-directed stop £°, in con-:

nection with which in the operation of the
apparatus, as hereinbefore described, the pins
or fingers * and £* operate, and mounted on
the supplemental shaft 7 between the collars
+ and ¢, which are secured to the adjacent
ends of the separate parts of the main pro-
peller-shaft, isa gear-wheel 72, which 1s pro-
vided with a hub rigidly secured to said sup-
plemental shaft and which operates in connec-
tion with the pinion ¢ on the shaft or bolt ¢,
and the gear-wheel m is of the same diameter
as the gear %* on thesleeve %, and, as herein-
before stated, the pinions ¢ and ¢ are also of

the same size or diameter.

The main propeller-shatt ¢is provided with
a collar 7%, which serves to hold the sleeve %
in position and prevent its longitudinal move-
ment on said shaft in one direction, while the
collar & prevents the movement of said sleeve
in the opposite direction. The said mainshatt
is also provided at the opposite sides of the
bearing #* with collars 7°, which are rigidly
secured thereto and which serve to prevent
the longitudinal movement of sald shaft.

As hereinbefore stated, the vertically-ar-
ranged operating-shaft 7'isin practice extend-
ed upwardly into the pilot-house, which 1s
not shown, and said shaft is also in practice
provided with suitable means for turning the
same and also for indicating in what direction
it is turned and the extent of said movement.
In practice I prefer to employ for this pur-
pose the apparatus described and claimed 1n an
application for Letters Paterit of the United
States filed by me on the 10th day of February,
1902, Serial No. 93,291; but, as hereinbefore
stated, any suitable means or devices may be
employed to accomplish this result. |

The operation will be readily understood
from the foregoing description, taken In con-

' nection with the accompanying drawings and
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the following statement: Suppese the parts
to be in the position shown in Fig. 3. in which

position of the parts the propeller-blades *
are in position to propel the vessel forward.

If it 1s desired to back the vessel, the operat-
ing-shaft 7 is tu rned to the left, so as to move
the rack-bar 7° backwardly mto the position
shownin Fig. 4. In this operation the sleeve

A 1s also moved backwardly on the supple-

mental shaft and within the main propeller-
shaft, and in this operation the pointed end
A’ of said sleeve strikes on the ineclined end
of the sleeve ¢’ and turns the supplemental

shaft through one-half ar evolution, the point-
ed end 4° o:t the sleeve A 1)3,"581110 into the notch

or recess ¢ of the sleeve g°. In this position
of the parts the two shafts or the main and
supplemental shafts are locked together and
revolve together, and the pmpe]ler—bladeb 9.8~
sume the p051t10n shown in Fig. 4 and oper-
ate to back the vessel, it bemﬁ understood

that the turning of the supplemental shaft 7,

as above descrlbed also turns the propellex-—
blades by means of the gear-wheels 7 and d°,
and said propeller - bldd@% are turned one-
quarter of a revolution by reason of the rela-
tive size of the wheels /* and d°.

the operating-shaft y 18 manipulated so as to
move the rack-bar 5° forwardly until the stop
i’ thereon comes in the line of movement of

the finger %', which is connected with the

sleeve L., as shown in Fig. 5. In this posi-
tion of the parts the sleeve k& cannot turn:

but the mailn shaft ¢ contmues to turn a,nd |

carries around the collars ¢' and ¢, and the
shaft ¢* also is carried around by said col-
lars, and the pinion ¢ moves around the gear-
wheel 72, which remains stationary with the
Supplemental shaft /. At the beginning of
this movement the' propeller - head d turns
with the propeller-shaft about one-eighth of
a revolution until the pmpeller—blades d* are
inthe vertical position and assume the position
shownin Fig. 5,in which the lower blade strikes
the water Sldb on, while the upper blade di-
vides the water edgewise, and this position

of these blades as the main propeller - shaft

continues to revolve is maintained, the lower
blade being always in position to str ike the wa-

ter side on, while the upper blade passes edge-
wise through the water, this operation of_

the blades being accomplished by the contin-
ual revolution ot the propeller-head ¢ around
the stationary supplemental shaft and by the
gear-wheels ¢’ and 77, as will be readily un-
derstood. If it is desired to turn the vessel
to the left, the partsof the apparatus must be
thrown into the position shown in Fig. 6, and
111 order to accomplish this result the rack bar
7% 1s moved backwardly or toward the stern of
the vessel until the stop Z° comes in the line of

“movement of the pin or finger £°, with which

the sleeve £ 1s provided, and before the pin
or finger stllkes the stop 4° the main shaft

If now it | a
1t 18 desired to turn the vessel to the right,

turns through one-half a revolution, together,
with the Supplemenml shaft and pauts con-

nected therewith, and in this operation the

propeller-blades are thrown into the position

shown in Fig. 6, in which the upper blade

strikes the water su:le on, while the lower blade

divides the water edﬂewnp and the said blades

maintain this p031t1011 dulm the time that
the apparatus is operated with the parts in
the position shown in Fig. 6, it being under-
stood that the main shaft and the parts con-
nected therewith revolve around the supple-
mental shaft #in the position shown in Fig.

a

70

75

6 exactly as when in the position shown in .

Fig. 5. In order to propel the vessel straicht
ahead the parts must be thrown into the posi-
tion shown in Fig. 3, Whlch 1s accomplished
by moving the rack- bal 7° until the movable
cam-sleeve 4 engagesthestationary cam-sleeve
g, which 1s secur od to the supplemental shaft

J/»and 1n this position of the parts.of the pro-

peller-blades ¢* assume the position shown in
Fig. 3 and both the main and supplemental
shatts continue to revolve to the Imht or in
the same direction. The collars ¢* and ¢’ are
also connected opposite the shaft or bolt ¢* by

integral with said collar or connected there-
with 1n any desired manner, so as to give
strength and stability to these parts, and the

plopellel -blades Z* may be of any preferred -

form, shape, or construction, and said blades
may be connected with the shaft @° in ANy du
sired manner.

1t will be understood that any suitable power
may be employed for turning the main pro-

pellcr—qh.ﬂt and said pr opellel -shaft is always

turned in the same direction and the same
propeller-shaft may be connected with a source

of power by the usual or any preferred means.
The entire apparatus 1s simple in construc-
tion and operation, and the various parts

thereof may be made of any desired strength,

and by means thereof the propelling, back-
ing, and steering or guiding of a Vessel may

be accomphshed without reversing the main

propeller-shaft and without stopping the en-

gine, the entire apparatus being under the

control of a pilot within the pilot-house.
Having fully deseribed my invention, what

I claim as new, and desire to secure by Letters

Patent, is— |
1. Inanappar atus of the da,ss described, a
main propeller-shaftt which is tubular in form,

a propeller-head connected therewith, a sup-

transverse plece ¢’, which may be formed
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plemental propeller-shaft mounted in the main

propeller-shaft and extending into the pro-

peller-head, a blade-shaft passing transversely -

through said head and geared in connection

with the %upplemental plopellet -shaft, pro-
peller-bladesrigidly connected by their 511&111{5
to said blade-shaft and : arranged at right an-

oles to each other, and means whelebv the

qupplemental shaft may be turned in either

direction while the main propeller-shaft is

125

130
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turned in one direction, substantially asshown
and described. |

9. Inanapparatus of the class described, a
main tubular propeller-shaft provided with a
propeller-head, a blade-shaft passing trans-
versely through the propeller-head, a supple-
mental shaft mounted in the main shaft and
ceared in connection with the blade-shait,
said main shaft being composed of separate
parts, the adjacent ends of which are pro-
vided with collars connected at one side by a
bolt or shaft, a pinion secured to said bolt or
shaft between said collars, another pinion se-
cured to the inner end of said shaft, a gear-
wheel connected with the supplemental shaft
and operating in connection with the first-
named pinion, a sleeve mounted on the main

shaft and provided with a gear which oper-!

ates in connection with the last-named pinion,
and means for locking said sleeve against ro-
tation, substantially as shown and described.

3. In an apparatus of the class described, a
main tubular propeller-shaft provided with a
propeller-head, a blade-shaft passing trans-
versely through the propeller-head, a supple-
mental shaft mounted in the main shaft and
cgeared in connection with the blade-shatt,
said main shaft being composed of separate
parts, the adjacent ends of which are pro-
vided with collars connected at one side by a
bolt or shaft, a pinion secured to said bolt or
shaft between said colldars, another pinion se-
cured to the inner end of said shaft, a gear-
wheel connected with the supplemental shaft
and operating in connection with the first-
named pinion, a sleeve mounted on the main
shaft and provided with a gear which oper-
ates in connection with the last-named pinion,
and means for locking said sleeve against ro-
tation, consisting of radially-projecting fin-
oers connected with said sleeve and a longitu-
dinally - movable rack-bar provided with a
stop adapted to engage said finger and a ver-
tically-arranged shaft for operating said rack-
bar, substantially as shown and described.

4. In a propelling apparatus for vessels, a
main tubular propeller-shaft provided at 1ts
outer end with a propeller-head, a blade-shatt

 passing transversely through the propeller-

55
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head, a supplemental shaft mounted in the
main shaft and geared in connection with said
blade-shaft, two cam-sleeves secured to the
supplemental shaft, a movable cam - sleeve
mounted on the supplemental shaft and adapt-
ed to operate in connection with the first-
named cam-sleeves, and means for operating
the movable cam-sleeve,substantially asshown
and described. |
5. In a.propelling apparatus for vessels, a
main tubular propeller-shaft provided at its
outer end with a propeller-head, a blade-shatt
passine transversely through the propeller-
head, a supplemental shaft mounted in the
main shaft, and geared in connection with said

776,687

on the supplemental shaft two cam-sleeves

secured to the supplemental shaft and adapt-

ed to operate in connection with the frst-
named cam-sleeve, and means for operating
the movable cam-sleeve, consisting of a slide
mounted on the main shaft and in operative
connection with said movable cam-sleeve, a
yoke connected with said slide, a rack-bar
connected with said yoke and a vertically-ar-
ranged operating-shaft for moving said rack-
bar, substantially as shown and described.

6. In an apparatus of the class described, a
main tubular propeller-shaft provided at its
outer end with a propeller-head, a blade-shaft

passing transversely through said propeller-

head, a supplemental shaft mounted in the
main shaft and geared in connection with said
propeller-head, said shaft being also provided
in one side thereof with a longitudinal slot
and said supplemental shaft being provided
with two cam-sleeves rigidly secured thereto
at a predetermined distance apart, a movable
cam-sleeve mounted on thesupplemental shatt
hetween the first-named cam-sleeve, a slide
mounted on the main shaft and in operative
connection with the movable cam-sleeve and
devices for operating said slide, substantially
as shown and described. |

7. Tn an apparatus of the class described, a

main tubular propeller-shatt provided at its
outer end with a propeller-head, a blade-shatt
passing transversely through the propeller-
head, a supplemental shaft mounted in the
main shaft and geared in connection with the
blade-shaft, said main shaft being composed
of separate parts, the adjacent ends of which
are provided with collars, a bolt or shatt pass-
ing through said collars at one side, a pinion
secured thereto between said collars, another
pinion secured to the inner end of said bolt
or shaft, a gear-wheel connected with the sup-
plemental shaft and operating in connection
with the first-named pinion, and a sleeve
mounted on said main shaft which operates in
connection with the last-named pinion and cle-
vices for locking said sleeve against rotation
and devices for turning the supplemental shaft
within the main shaft through a part ot a rev-
olution, substantially as shown and described.

3. In an apparatus of the class described, a
main tubular propeller-shaft provided at 1ts
outer end with a propeller-head, a blade-shaft
passing transversely through the propeller-
head, a supplemental shaft mounted in the
main shaft and geared in connection with the
blade-shaft. said main shaft being composed
of separate parts, the adjacent ends of which
are provided with collars, a bolt or shatt pass-
ing through said collars, at one side, a pinion
secured thereto between said collars, another
pinion secured to the inner end of said bolt or
shaft, a gear-wheel connected with the sup-
plemental shaft and operating 1n connection
with the first-named pinion, and a sleeve

blade-shaft, a movable cam-sleeve mounted | mounted on said shaft which operates 1n con-
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nection with the last-named pinion and devices
Tor locking the said sleeve against rotation
and devices for turning the supplemental shaft

within the main shaft through a part of arev-

olution, said devices being operated by a ver-

tically -arranged operating-shaft, substan- |

tially as shown and described.

~In testimony that I claim the foregoing as

my 1nvention I have signed my name, in pres--
ence of the subscribing witnesses, this 27th 10
day of February, 1902.

DANIEL W. RANTINE.

Witnesses:
T. A. STEWART,
C. E. MULREANY.
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