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To all whom it may concern:
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Be it known that I, PHILIP FRANCIS ODDIE, engineer,

A subje'ct of the King of Great Britain and Ireland, and
2 resident of Wimbledon, near London, England, have

invented new and useful Improvements in Power-Ma-
chines, of which the following 1s a specification.
The following invention relates to a New arrange-

‘ment for the development of power by means of 2
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‘combination of a reciprocating machine or machines

with turbines in which the steam passeé first through
three or more cylinders of the reciprocating machine
before being used in the turbine. The cylinders of

‘the reciprocating machine are approximately of the
same size but arranged in a convenient manner so that
it is possible that the steam shall pass through all cyl- |

inders either parallel or in series; that is to say that
the cylinders can work either all as high pressure cyl-
inders or two as high pressure cylinders and the rest
as middle pressure cylinders and the turfine as low
pressure cylinder. It is well known that high pressure
steam can be more economically used in the recipro-

~ cating engines than in turbines. On the other hand
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the turbine works mpre.e_conomica,lly with low pressure
steam than the reciprocating engines. By this inven-
tion it is possible to vary the power and speed within
very large limits without throttling the steam while

‘the volume and pressure of the same passing to the
turbine will always be’ approximately. suited - to the

“power and speed required to be developed by the

same. Hitherto where steam is first allowed to pass
through an: ordinary compound engine, this distribu-
tion of the steam was not possible, since the ¢apacity
of the high pressure cylinder remained constant and

~ consequently by reduced powers the steam had. to be
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throttled and the turbine run altogether or partly
empty. - By this new arrangement it 1s possible in |

every case to run the combination of the reciprocating
engines and turbines with the highest efficiency. -This
is particularly important when the arrangement is used
on cruisers or torpedoboat destroyers; for example a

‘torpedoboat destroyer . running ‘at 28 knots per hour'

will develop say 8000 horse power. Such speeds, how-
ever, are only required by about 10% of the time that

~ the ship is in use. For the rest of the time only small
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speeds such as say 12 knots per hour are required, cor-
‘responding to about 300 horse power. o

¥n.TFigure 1 the diagram line 2 shows an indicated
horse - power of 8000 all cylinders working as high
pressure cylinders and allowing the exhaust to pass
at a comparatively high pressui'e into the turbinpe.

y is a diagram showing an indicated horse power of
300 in which the boiler pressure steam 1is only allowed
to enter to the first cylinder'in each reciprocﬁting mAa-
chine the other cylinders 1jg-_=r_ceivi'ng the exhaust from
the first cylinder. These: cylinders working as- mid-

r‘i

‘cylinders acts as a

tion for a triple screw machine.
b one of the side shafts. A is the turbine, B is one of

4

| dle pressure cylinders further expand the steam,
while the turbine receiving the steam from these two
| low pressure cylinder and expands
Tt will be -

{he steam to the pressure of the condenser.
seen from this that not only for the development of
8000 horse power but also for the development of the
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smallest power namely 300 horse power the full boiler

pressure is used. At hoth these powers the recipro-

cating machine as well as the turbine is used, and
neither in one ‘or the other case is the turbing or the
reciprocating machine disconnected. L

6.

~ Fig. 2 shows in plane the arrangement of the inven-

@ is the center shaft,

the reciprocating machines and B/l the other. Bach
reciprocate machine possesses 3 cylinders of approxi-
mately equal diameter. C and C/1 are condensers.
Each reciprocating engine drives a shaft b, b/1, re-
spectively,' while the turbine drives the middle

shaft . These shafts. working all independently- of

another. Steam entors by the pipe ! and passes the
valves m mfl of the cylinders d dfl. At cruising
speeds the exhaust from the high pressure cylinders
d d/1 by means of the pipe h h/1 passes into the middle
pressure cylinders e ¢/1, / f/1, while the exhaust from
these middle pressure cylinders passes into @ colnmon
pipe ¢ and into the turbine . A.  From the turbine A
it passes in the usual way into the condensers G Cf1.
k k/1 are valves which allows fresh steam from the
admission pipe I to pass into the cylinders e ¢/1

pipe ¢. Lo
let into all the cylinders with the comparatively long

~dmission. The steam passes through all the cylin-
ders parallel -and then exhausting into the common
pipe ¢ directly into the turbine A. If it is required
to reduce the speed one can give less admission to all
the cylinders. The exhaust pressure from the cylin-
ders will be then lower, and the initial cominencing
pressure of the turbine will also be lower, the speed
of the ship, however, will be reduced so that the speed
of the turbine will suit the reduced pressure of the
steam. By mancuvering one can cut out the tur-
bines altogether using only the reciprocaling engines

and /'
f11, while at the same time allowing .the exhaust from
the cylinders d df1 to pass directly into the common .
For full powers fresh high pressure steam 18
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and allowing the steam from these to pass directly nto -

the condenser. In reversing one can either use re-

ciprocating engines alone all as high pressure cylinders

or in series as high pressure and low pressure, or by the
“introduction of the reversing turbine one can work 1in

the same way as in going ahead, letting the steam
pass through. the reci procating cylinders cither: in se-
ries or parallel and exhausting into the reversing tur-
bine. ._ - S

Having now particularly described and ascertained
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'the nature of the said invéntion and in What" manner.
the same is to be performed 1 declare that What I

cloim is:— | “

1. A power - machine, consisting of a combmatlon i}f
reciprocating engines consisting of “three or more. cylin-
ders, all approximately of the same diameter, in which

-the steam can pass through either all cylinders working
- parallel and then exhiaust at a comparatively high pres-

sure into the turbine or turbines to finish its expansion, or
in which the steam can pass through the reciprocating
engines in series working as compound, and then. exhaust
at a mmpqmtwely low pressure into the turbine and
there finish its expansion substantially .as described.

2. A power machine, consisting of & combination of
reciprocating ‘engines and turbines, the reciprocating en-

gines consisting of three or more cylinders, all approxi- |
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|- mately of the same diameter, in 'W:hich the steam can

pass through either all -c¢ylinders working parallel and

then exhaust at a comparatively high pressure into the -

turbine or turbines to finish its expansion, or in which
the steam can pass through the reciprocating engines in
series working as compound, and then exhaust at a com-
paratively low pressure into the turbiné and there’ finish

_its expansion the turbine acting on a main shaft arranged
lhetween the shafts of two reciprocatlng englnes, substan-

tially as described..
In teshmony, that I claim the foregomg as” my inven-

tion, I have signed my name in presence of two Wltnesses,

this 22nd day of April, 1907.

PHILIP PRANCIS ODDIE
Witnesses : o |
InRMANN HOPPE,
HERMANN FORSFREUTER.

20

29

- — T



	Drawings
	Front Page
	Claims
	Specification

