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To all whom it may concern:
Be it known that I, Ar¥rep JorLing

CoorER, a subject of the King of England,"
residing at Liverpool, in the county of Lan-

5 caster, England, have invented new.and use-

~ ful Improvements in Turbines, of which the
following is a specification. =

- This mvention has Teference to turbines

- driven by the impact and force, due to the

LO

velocity and pressure therefrom, of steam or
~ other motor flud; and it has for its primary

~ objects and effects to provide a turbine-en-

15

-provide a simple construction of reversible’

gine which is of simple construction and in-~

expensive to make and at the same time efhi-
cient as regards consumption of steam or
motor fluid; and it also has-for its object to

- turbine.

20

30

~ The invéﬁtibn;_'wﬂl be ‘described with the
a1d of the annexed drawings, in which—

~ TFigure 1 is a longitudinal sectional eleva-
tion. . Fig. 2-is half in cross-gection at A A, |

Fig. 1, and half in outside view; and Fig. 3 is

“a plan showing a rotary barrel laid flat. Figs.
4 and 5 are sectional plan and end elevation
of a modified foym of stern or reverse blades

for driving the engine in the reverse direction
to the normal. Iig. 6 is a sectional view

. showing a modified mode of exhausting the

stern system of blades.

The rotary barrel a, which has the pr_t)pel-_ i

 ling-blades b upon its periphery, is relatively

~of the blades, i(which form channels ¢,) in a-

40

*-then backward obliquely, it being discharged

long, and the motor fluid isnntroduced by
nozzles f on the casing e at about a tangent

to the circle passing through the centers of-
~the blades 0, and the steam strikes the blades |
‘b near the center longitudinally of the barrel

and then is cansed to travel, due to the form

curved direction outward and forward and

~at the edge of thée barrel.  Therefore after

€0

striking the curves of small radius of the
blades near the center it is caused to flow in

8 backward. and outward direction by the

rest of the curvature of the blades, which is
of larger radius and which' forms the greater

portion of the length of the blade. Thus the

steam 1s kept acting upon the blades for a
relatively great length of time, during the
greater part of which it:is acting on the outer
part of the larger radius.  These blades con-

‘stitute generally those used for dmving the

. ‘motor in the normal or “forward”’ direction.

35 Then inside the blades b thereis an annular
set of blades o,;which are’ of the same form

-
.'l
N

! SubStan'tia,lly as the blades b, but set in the

exhausting at the center.
t - The ¢ylinder or casing ¢, in which
1 rel @ works, has a chamber ¢ _at each end,
‘with e:thaust branches A upon it, and a cover
1 1s provided on each; through which the
shatt 7 of the barrel a passes, this shaft being.

to this the steam acting upon the blades b

|

first at the sharp curvature—namely at about

‘vature of the b
~and left.:

i

reverse direction, steam being admitted to

them from the ends of the barrel by nozzles -~
6o

p, set at an inclination (see Figs. 1 to 3) and

fhe bar-

supported in bearings k outside the casing:

‘The reverse steam-supply nozzles p extend
through the covers s, and 2 ring /is connected

with their ends, which keeps the outer ends
of the chanmnels g, formed by the blades ¢ and
their Inner and outer annular walls, closed at
the steam-inlet end. The steam exhausts

| from the passages ¢ through the openings 7
into the hpllow space within the barrel,
with the ex-

which are In communication
haust-chambers ¢.
‘The ““ahead’? blades b are shallow at the

point of entrance of the steam (see Fig. 1) and
increase In radial depth toward the edges, so
that & greater area of blade is acted upon by

steam as 1t expands and flows outward,
and similarly the ways ¢ and blades o are

‘shallow near the point of entry—namely,
‘at their edges—and increase in radial depth

toward the center at the point of exhaust.
The forward blades b also are curved forward
in the radial direction—that is, they over-

hang at the outer edges of the channels c.
This causes the steam in striking them to be
drected immward toward the barrel, so that

the motor fluid tendsto driveinto the blades
and undér the overhanging part and crowd
under 1t, giving thereby an increased effect-
1ve 1mpact-pressure, while at the same time

little or no back pressure or negative effect
upon the leading surface of the blade next

in sequence 18 caused, and then in addition

s

o
75

30

96,

95

100

a- tangent to the direction of flow of the -

steam(and this applies to both forward and

reverse)—and then at the less curvature

and for a continued contact a highly efficient,

and economical propulsive effect and con-

sumption of steam is sccomplished. - The

-steam 1n entering the cylinder can be by
separate nozzles 1f,, _ |
the septum d, which separates the channels

arranged on each side of

¢ at the center, and this stearrby the cur-

f I3 SLeRIDY ihe cur- .Tio
ades 18 guided outward right
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By this construction of turbine a full and
eflicient propulsive eflect from the force of

the motor fluid is utilized.and economically,

while at the same time a very simple and
cheap construction and type of turbine is

furnished, and for large-powered turbines
| eqpocmllv i1t furnishes substantial advanta-

geous qualities and characteristics. - The

constmchon may be &pphed and used in a

single unit or in multiple units and arranged

and adapted to suit the varymg conditions
and requirements of the differing” applica-

tions of the mvention. or 1mp1m"ements
Where desired, the exhaust*passages h can
be conneuted to a condenser for malntalning
a. vacuum in the end chambers g, or they

could be connected up with a second.tur bine

1 case 1t 1s desired. to work with higher
pressures and with a plur&hty of turbmes 1N
series.

In the turbine shown in the annexed dmw
ings the steam is supplied at the center in
connection with duplicate sets of blades; but,
if desired, instead of duplicate sets of blades
being used only a single set may be employed

In the modlhcatlon shown in Figs. 4 and
5 the reversing pl‘OpBlllIlE?-pﬂbil(TeS are in-
_clme(l n a dir t’E‘Lt line, 1n m?m,h case the steam

from the nozzles p will be introduced Lo

them in a divection parallel with the axis
of the barrel, and the force of the impact on

the mc-lmed blades o and flow. over them

from one cud to the other will produce the
reverse propulsive effect. The inclination
of these blades and passages and propulsw

offect will be opposite those of the outer set
of blades, which will be of the same construe-

tion as ﬂmt set forth with refer ence to and-

shown 1n If1gs. 1 to 3.

Tn some cases a double set of these in-
clined blades o, as shown 1n Figs. 4 and 5,
may be used in annular arrangement, the
steam or fluid escaping from the dischar oe
at one end of the barrel being returncd
through the other set, i which case a cover
at the énd of the barrel opposite tle supply-
nozzles would be provided to receive the
steam from one set :md return it to the
others.

With vegard to Fiv. 6 the exhaust-passage
r of the inner set of blades and passages o ¢
extend to the ecenter, and one pmt of the

barrel—-that 1s, the rlfrht-]mnd balf-—1s sup-

ported n a bmrmn I inside the richt-hand
chamber ¢ by an “extension of its end in

'tubu] ar form at t, and the exhaust from the

inner set of passages passes down through
the openings r to a central chamber u and
thence through a hollow center and out into
the 11{1‘11’[-11&11::1 chamber ¢ and then through
the central exhaust branch % of the cover.
On the otner side of tlm chamber u there. i 1S &
solid shaft 7 7. N
What 1s claimed 1s— = -
. A turbine in which a barrel worlunw 11 8

]

i

and left toward 1ts cdges,

845,334

case-@ has blades b, extending in the dll*ectwn

of length of the & .[11 rel, the Llade-surfaces.be-.

ing in curved form, and nearly tangential to
the flow of steam, and of (‘ompamtwely short

radius at the pomt at which the steam im- 70

pinges upon them, and extending beyond

this part 1n the direction of len oth of the bar-
rel in curved form of greater radius than the
sald impaet part, and round in a backward"
‘direction, the depth of I:lade Increasing fromy
the point of immpact to the pmnt of discharg ge.

2. A turoine in whieh a tarrel w orlunﬂ' 1n a

é&se has lonmtudmal blades b on 1its peuph{
extendmn‘ in the d1rect10n of lengthof .

ery,

the barrel, and curved 1n the dlrectmn of

thelrlenﬂ‘th and anothers-¢ of blade-surfaces,

extendlnﬂ‘ lonmtudnmlly through the. bdrrel |

and - dlprb(‘d ~annularly Wlthlll the outer

blades each of the Llades varying in width.
3. A turbine in which a barrel worhmw in a
case a has blades b on its periphery, oxtend-
ing in the direction of length of the barrel,

the blade-surfaces Leing in curved form, and |

nearly tangential to the flow of steam, and of

_compamtn’elv sharp or short radius at the
pomt at which the steam impinges upon’

them,-and extending beyond tlus part in the
direction of length “of-the bLarrel in curved

form of greater Tadius than the said mpact

part, and round in a backward direction, the

depth of bladé increasing from the point of

impact of fluid to the ])f}mt of discharge; and
reverse propelling-surlaces o, arranged insider
the blades & annularly; and consisting of
curved surfaces and passages, the surfaces at
the points at which the entrance of steam
takes place bem_ﬂ: about tangential to the di-
rection of the jet of steam at their entrance,
and of a short mdms, and the curve between
this point and the discharge-point being of a
larger radius and inclined obliquely to the
axis of the shaft or barrel, and m the direc-
tmn of length thereof. . ,

. Aturbpmeinw hich a barrel working in a

'cqée @ has two sets of Llades on its perlphorv

75 -

80

9o

93

100

-IGS

110

extending Letween the center and the endsin

- opposite “directions along the barrel, and of

curved fOIlll the curvature h{‘ll‘lﬂ' Il(‘J.IlT tan-

oential to tho flow of steam at the point at
| which the steam unpinges upon them, and ot

comparatively short radius, and extending
from this point to the point of discharge in a
curve of greater radius than the said impact
part, and an inner set of blade-surfaces ar-

ranged inside the outer sets of blades annu-
lally, and consisting of two sets of curved
surfaces and passages on either side of the
center of the barrel of similar form to the

direction; one set heing supplied with steam
at the center of the bar rel, which flows right
and the other set
‘being supplied with steam at the ends of the
balrel which flows toward each other and
dlschurfres at the center

120

outer sets, but of opposite dispositions and

1;25

130
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5. A turbine-barrel workingin a case a, hav- |

ing blades b, extending in curved form in the
direction of length of the barrel, the blade-sur-
faces being in curved form, and nearly tan-
cential at the point at which the steam im-
pinges upon them to that of the direction of
the steam, and of comparatively short radius,
and inclined in a forward direction radially,
so that the tip or outer part of the blade

the point of discharge.

6. A turbine-engine, In which a r_otai*y -ba,r'- |

' name to this specification
_ ' two subseribing witnesses.
overhangs the part below it; and the depthof.i - ‘
‘blade increasing from the point or 1mpact to

rel revolves ina 0?1111'der, and has duplex sets
of blades, extending between the center pomnt 15
of the barrel and the edges of same, and '

' chambers ¢, at the ends of the barrel in the.

case ¢, into which all the motor-finid passages
discharge or exhaust the motor fluid. .

In testimony .whereof 1 have signed my 2o
in the presence of

0

ALFRED J. COOPER.
Witnesses: o o _
| S. (00DALL, |
- W. HARRISON: .
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