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(No model,)

To all whony 18 may concermn:
Be it known that I, ALBERT J. TAPLIN, a

citizen of the United Slates and a resident of
Washington,in the District of Columbia, have

made eertam new and useful Implovements-

in Steam- I‘mbme%, of which the followmrf is
a Specification.

My invention is an improvement in marine
propulsion, having for an object to provide a
novel construction for driving the propellers,
to provide the propellers in pairs, one right
and the other left, and to operate them mde-

- peundently so they may be used either singly

20

25

30

35

40

45

‘partlyin section, of one of the turbines.

or jointly for steering the vessel without the
aid of arndder, and to provide otherimprove-

ments; and the invention congists in certain

novel constructions and combinations of
parts, as will be hereinafter described and
claimed.

In the drawings, Figure 1 is a side eleva-
tion, partly in SeCtIOD and Fig. 2 i3 a longi-
tudmal horizontal secblon of a vessel pro-
vided with my improvements. Fig. 3 is a
detail elevation of one of the turbines. Iig.
3* is a detail section on about line 3* 3* of
Fig. 3. Fig. 3* is a detail section on about
line 3® 3 of Fig. 3. Fig. 4 is an elevation,
Fig.
5 is a cross-section on about the line 5 5 ot
Fig. 1. Fig. 6 is an enlarged vertical longi-
tudinal section of the stern of the vessel pro-
vided with my improvement. Fig.7isa de-
tail sectional view of the valve mechanism,
parts being broken away. Fig. 8 is a detail
edge view of a number of the blade- wheels
on “their carrying-rod. Fig. 9is a detail per-
spective view of one of the blade - wheels.
Fig. 10 is a detail perspective view of one of
the quadrants in place on the hub, and FKig.
11 is a detail perspective view of one of the
spoke-bars.

Myinvention provides mechanism demgn ed

to secure greater screw capacity and speed
in a_vessel and to control the flow of fluid
vapor—such, for instance, as steam-—In such
manner as to readily and easily operate the
reversible turbines and screws operated
thereby to propel and steer a vessel without
the use of a rudder, seeking to propel a vessel

‘at the greatest speed attainable with safety,

economy, and without vibration.

The right serew A and the left screw B may .

~direction.
invention I support the right screw A on a

in general respects be of ordinary construc-

tion and are arranged concentrically and one
in rear of the other, as shown in Figs. 1, 2,
and 6. It is understood that if the right
screw be revolved in the direction to propel
the boat ahead its tendency will be to turn
the bow of the boat to port, while if the left
screw be turned in the direction to propel
the boat ahead it will tend to turn the bow

- of Lhe boat to the starboard, so that by the

operation of these propellers either alone or
jointly the bow may be steered in either di-
rection without the use of the rudder. Thus
by means of the right propeller when oper-
ated alone to pr opel the boat forward it will

be steered to port, while the left screw oper-

ated to propel the boat ahead will steer the
boat to starboard, and when these screws are
reversed their steering tendency will be the

opposite of that when they are given the di-

rect motion,so that by drivingonescrewdirect
and the other reversed the steering effect
upon the bow of the vessel will be increased.
- In order to control and operate the serews
independently, I support the same on inde-
pendent shafts and provide means for driving
these shafts independently in one or the other
In carrying out this feature of my
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hollow shaft A’, having a bearingat Cina

suitable stuffing-box construction provided
at the stern of the vessel D. This hollow shaft
A’ has the wheel A secured to it near its rear
end and has also secured to it near its front
end the turbine-wheel E, presently described.
The shaft A" extends at its rear end beyond

the wheel A and at its front end in advance

of the wheel E and receives the end casings

e

I and G, which are bolted to the shaft A’ by

the boltsfand g, said casings I and G hav-
ing the inturned ends ¥’ and G', which form
ball races for the balls F? and G2 which bear
betweensaid inturned ends and collars F3 and
G3, fitting around the inner hollow shaft B
and against the ends of the outer hollow shaft
A’, as best shown in Fig. 6 of the drawings.

The wheel K operates to turn the screw A
in one direction or the other, as may be de-
sired and as will be more fully deseribed here-
inafter.

The inner hollow shaft B’ has the screw B
fixed to it near its rear end and extends in
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advance of said secrew forwardly through the
hollow shaft A" and bears at its front end in
bearings 1" in thestand H, which may besnit-

ab1y braced inthe hull OL the vessel, asshown

in Kig. 6.
The rear end of the shaft B’ extends rear-

wardly beyond the screw B and has the end
casing B® secured upon it by the bolts 0°. A
tie-rod I has at its rear end a head I' and is
inserted through a suitable opening in the
end casing B* and extends thence forwardly
within the hollow shaft B’ to a point in ad-
vance of the stand H and is threaded at its
front end to receive the nut I°, which bears

against the washer I°, overlapping the front-

end of the shaft B’ and bearing against the
front side of the bearing I’ in the stand H,
as shown in FKig. 6. The turbine E’ is se-
cured on the inner hollow shaft B', near the
frontend of the latier, and is arranged in ad-
vance of the turbine K, as shown in Figs. 1,
2, and 6, and means are provided fordriving
these turbines E and K’ independently and
in one direction or the other, so one of the
screws A B may be turned in either direction
without any movement of the other serew, or
both said serews may be turned in the same
direction or in opposite directions, as may be
desired in securing the propulsion of the ves-
sel ahead or astern or forv steering the vessel
in either direction or for turning the vessel,

as may be desired by those in control.
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As shown, I have provided for driving the
turbines K and K’ by steam from suitably-
installed boilers J, each of the turbines being
provided with two steam-pipes, the steam-
pipes of the turbine E being indicated by the
letters KK and IK', while those of the turbine
K" are lettered L. and L/, the pipes K and L
opeuning into the turbine-casings at one side
and the pipes K'and L' opening into their
casings at the opposite. side, so the steam

may be delivered through the pipes K and 1.

to drive their respective wheels in one direc-
tion and through the pipes K'and L' todrive
their wheels in the opposite direction, provi-
sion being made for the exhaust of the steam,
in one instance through the pipes K' and L'
and in the other case through the pipes K
and L by means of the valves presently de-
scribed. To this end the pipes K. L and I
and K’ are provided near their rear ends with
exhaust-discharge branches &t/ and {' and ',

discharging to a suitable tank, as shown d,t
M in Figs. 2 and 5, and these exhaust-dis-

charge branches are provided with valve-cas-

Ings l 2, 3, and 4, arranged directly below
eorrespondinﬂ* valve-casings 1%, 2%, 3%, and 4°
in the corresponding steam-pipes K L, L/,

and K’, which connect with the boﬂer and
valves are provided in the said valve- e&smgs
and so arranged and connected that when tho
valve in the pipe K, for instance, is opened
the valve in the ecorresponding exhaust-dis-
charge pipe & will be closed, and vice versa.

By thlS means by a proper manipulation of
the valves when the pipe K is opened to dis-

740,045

charge steam to its turbine E the exhaust-

pipe k' will be opened and the steam-feed

pipe K’ will be closed, and vice versa. Valves
N are provided in the lower casings 1, 2, 3,
and 4 and similar valves N'in the upper cas-
ings 17 2* 3% and 4*, and as these valves
and their operating means are alike the de-
seription of one set will answer for all.

I have shown in Fig. 7 the valve-casings
in connection with the pipes K and K' and

their exhaust branches % and £/, and it will

be noticed that when the valve N’ of the pipe
K is closed the valve N of this exhaust-dis-
charge branch & will be opened, and vice
versa. Thus in the arrangement of paris
shown in Fig. 7 steam will be delivered

through the pipe I’ to the turbine KE and will .

be exhauated through an exhaust-discharge
branch £ into the ta,uk M, and if the valve
N’ in the pipe K should be opened and the
valve N’ in the pipe K’ be closed the steam
would be delivered to the opposite side of the
turbine E through pipe I and be exnausted
through the exhaust-discharge branch %'.
Any suitable provision may be made for util-
1zing the water collected fromm the exhaust in
the tank M, and it may be desirable to use it
as feed-water for the boiler, to which 1t may
be conducted by auny suitable system of
pumps or injectors well known in this art.
Kor conveniencein installing the valves N

and N', I may employ the construction shown

in detail in Fig. 7, in which the stems 7 and
n' of said valves are provided with toothed
wheels 6, which are engaged by toothed
wheels 7, suitably secured on the shafts S for
ouemtmrr the valves, said shafts being pro-
vided with hand-wheels O and O, corr e%pond
ing to the valves of pipes K and K’ and P and
P’ couespondmw to the valves of plpes L and
L', as will be understood from Figs. 1, 2, 5,
and 7 of the drawings. Thus in the opera-

tion of theinvention the operator in the steer-

ing-house can by properly manipulating the
valves through the hand-wheels O, P, O, and
P’ eontrol the admission of steam to the tur-
bines K and K’ to regulate the movement of
the vessel.

I will now describe the construction of the
turbines which will be best understood from

TFigs. 3, 4, 6,8, 9, 10,and 11 of the drawings.

As the turbines are constructed alike, the
description of one will answer for both.

The turbineincludes a casing and a wheel
turning in the casing, the casing being pro-
vided with a circular cylinder for the rim of
thie turbine- wheel, and the turbine-wheel
havingitsrim provided with aseries of bladed
wheels arranged transversely to the rim of

‘the turbine - wheel and having their blades
set at an angle, the angles of the blades of

the adjacent whecls bemn‘ reversed, so that
the steam operating in the eylmder of the cas-
ing will cause the turbine-wheel to revolve
in one direction or the other, according to
the direction in which the steam is introduced
Into the eylinder ¢f the casing, as before de-
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scribed. The casing ineludes the side plates | tion of the wheel as it revolves within the

E?, provided at their outer edges with the lat-
oral flanges €2, to which are secured by bolts
or rivets ¢° the lateral flanges e* on the rim-
section €° of the casing. This rim -section
¢?is curved to form the outer half of the cy-
lindrical rim, the inner wall of said rim be-
ing supplied by the quadrants presently de-
serlbed 1 thus provide a casing which con-
sists of the side plates E* and the rim-section
e’, providing what may be termed a ° cylin-
drlcal or rim section’ to receive the bladed
wheelson the rim of the turbine-wheel, which
operates within the said section, as shown.
The rim-section e® is provided with suitable
connections for the pipes Kand K, as will be
understood from Fig. 3, so the steam can be
admitted to and exhausted from the eylin-
drical rim of the casing at either side by the
proper manipulation of the valves, as before
described.

The turbine-wheel comprises the hub Q,

“quadrant-sections R, the spoke-bars S, the
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rim-barT, and thebladed wheels S, arranged
transverselyon the rim-bar'l' and construct-
ed as presently described. The hub () hasa
central opening to receive the shatt 1, which
it is designed to turn and to which it may be
keyed orsecured in any suitable manner. It
is also provided with aseriesof radial noiches
g and ¢', the notches Q receiving tenons
on the inner ends of the intermediate spokes
of the quadrants R, and the notches Q' re-
ceiving tenons on theinner ends of the spoke-
bars S, as will be understood from I'igs. 4
and 10 of the drawings. The quadrantis R, of
which I use four,
intermediate spokes R’, having the tenons 7'
to fit in the slots ¢ of the hub (), the end
spokes R?, which abut at their inner ends
the hub Qadjacent to the slots ¢’ therein, and
the rims R?, which are curved at R* in their
outer surface to conform to the bladed wheels
U and are provided at the opposite edges of
their ends with the projecting lugs ¢, which
overlap the intermediate spoke-bars S, as will
be understood from Figs. 4 and 10. The
spoke-bars S are provided attheir inner ends
with tenons S’ to fit in the slots ¢’ of the
hub @ and extend thence between the end
spokes R* of the adjacent gquadrants R, to
which they may be bolted, as shown in Kig.
4, and project attheir outer ends between the
lugs r* of the rims R* across the e¢ylindrical

rim of the casing and are slotted in their

outer ends at S* toreceive the rim-bar T of the
turbine, as will be understood from FKigs. 4
and 7. The rim-bar ' may be solid, as shown
in Fig, 8, or hollow, as shown in Fig. 9, and
extends around the rim of the wheel, fitting
within the slots S° in the outer ends of the
spoke-bars S, said spoke-bars operating to
divide the transverse bladed wheels on the
rim-bar T into four series. The bladed wheels
U are fitted on the bar T and consist of the

“hubs U’ and the blades U?, the said blades

are constructed with the

casing, as shown in Figs. 8and 9 of the draw-
ings, and the blades of the adjacent wheels
bemﬂ' inclined in reversedirections, as shown
in Flﬂ's 4 and 8. The hubs U’ are provided
at one end with projecting lugs U® and at

their opposite ends with slots U* to receive

the lugs U®on the ends of the adjacent hubs,
SO the several hubs will be interlocked, as
best shown in Fig. 8 of the drawings.

By the constmctlon described 1 provide a
turbine whose casing and wheel are formed
in sections which can be easily reached and

renewed or repaired as occasion may require

without necessitating the renewing of the en-
tire wheel and in which the steam or other
vapor admitted at one side or the other will

operate to drive the wheel in one direction
or the other with great force, enabling me fo

7C
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secure power and speed 1n an eeonomlcal |

manner, as is desired.

1t will be noticed from Figs. 8* and 3° that
the nozzles lead into the passages for the
steam insuch directions as to cause the steam

9o

or other fluid to operate upon the wheels U -

to drive the turbine the direction desired.

Byarranging the wheel-sections U with their
blades U?inclined alternately I provide sur-

faces for impingement by the steam or other

fluid, so that the latter may operate to drive
the turbine in the use of the invention. The

' blades U® being inclined reversely in the ad-

jacent series and spaced apart afford a pas-
sage for the steam or other vapor and at
the same time provide surfaces for impactin
order to secure the desired driving of the
wheel.

Having thus described my invention, what

Telaim as new, and desire to secure by Letters

Patent, is— - |

1. A turbme wheel provided with aseries of
bladed wheels arranged with their centers in
a circular lineand held from turning on their
axes substantially as set forth.

The combination with a turbine- easmﬂ'

havmg side plates and a curved elrcumferen-
tial ring-plate forming a cylindrical rim, of
the turbine-wheel operating insaid casing and
comprising the hub, the quadrants secured
thereto and having the rim-section provided
at the opposite edges of its ends with the pro-
jecting lugs, the spoke-bars secured between
the ends of the adjacent quadrants and ex-
tending between the lugs at the ends of the
rim thereof and provided in their outer ends
with slots, the rim-bar fitting in said slots,
and the bladed wheels fitting on said rim-bar
and having thelr blades set at an angle to the
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direction of motion of the wheel, and the

blades of the adjacent wheels being reversed,
substantially as set forth.

3. A turbine-wheel having its rim provided

with a series of transverse wheels arranged

radially and provided with a series of in-

clined blades, substantially as set forth.
4. The combinationin a turbine, of the cas-

being set at an angle to the direction of mo- | ing having a eylindrical rim, and the wheel

130




- ing and having a circumferentially-grooved
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4.

provided with a series of bladed wheels oper-
ating in said rim and arranged radially and
having their blades set at an angle to the di-
rection of motion of the wheel, substantially

as set forth.

5. A turbine comprising the casing having

the side plates and the rim- seemon euwed
transversely, the wheel operating in said cas-

rim opposite the rim-section of the casing,
and a series of bladed wheels operating in the
rim-section of the casing and arranged ra-
dially to the wheel, substantially as set forth.

6. The combination in a turbine - wheel,
with a rim-bar, of a series of wheelsarranged
transversely on said rim-bar, and provided
with bladesinclined to the direction of move-
ment of the wheel, substantially as set forth.

7. The combination in a turbine-wheel, of
the hub, the quadrant-sections and the spoke-
bars secured thereto, the casing having a rim-
section, the rim-bar, and the bladed wheels
arranged transversely on said bar, substan-
tially as set forth.

8. The combination in a turbine - wheel,
with the rim-bar, of the bladed wheels ar-

ranged tmusversely thereon and having their
hubs interlocked, substantially as set forth.

9. A turbine comprising a casing and a
wheel turning therein, and provided at its
rim with a pluarality of series of blades in-
clined to the direction of movement of the
wheel, the series of blades being arranged in

-T
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a circular form, providing a plurality of
bladed wheels ranging around the rim of the
turbine-wheel, substantially as set forth.

10. The combination in a turbine, of the

35

casing, a wheel operating therein, and having

a cireular rim-bar, and a plarality of inclined
blades arranged in a number of circular se-
ries centering on said bar, substantially as set

forth. | |
11. A turbine-wheel having a circular rim-

40

bar, and a plurality of bladed wheels center- -

ing on and arranged transversely of the rim-
bar, substantially as set forth.

12. A turbine-wheel having a circular rim-
bar and a series of bladed wheels centering
on and arranged transversely of the rim- bar
and held fmm turning thereon substantmlly
as set forth.

45

13. A turbine-wheel comprising a circular

series of bladed wheels, said wheels being ar-
ranged radially and held from tuarning on
thelir axes, substantially as set forth.

14. A turbine-wheel having a circular se-
ries of bladed wheels, said wheels being held
from turning on their axes, and having their
blades arranged at an angle with the angles

55

of the blades of the adjacent wheels reversed, 6o

substantially as set forth.
ALBERT J. TAPLIN.

Witnesses:
SOLON . KEMON,
PERRY B. TURPIN.
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