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UNITED STATES

PaTeENT OFFICE.

CHARLES ALGERNON PARSONS, OF NEWCASTLE-UPON-TYNE, ENGLAND.

STEAM-TURBINE.

SP_EGIFICATION forming part of _Letﬁers Patent No, 708,780, d\_ated'September 0,1902,
I  Application filed February 13,1900, Se:ialﬂu; 5,080, (No model.) | |

To all whom & may concerr:

Be it known that I, CHARLES ALGERNON
PARSONS, engineer, a subject of the Queen of
Great Britain and Ireland, residing at Heaton
Works, Newcastle-upon-Tyne, in the county
of Northumberland, England, have invent-

‘od cerfain new and useful Improvements in

Steam-Turbines, (for which I have made ap-

plication for Letters Patent in Great Britain,

No. 14,476, dated July 13,1899,) of which the

- following is a specification. “
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My invention relates to steam-turbines,
principally to steam-turbines used for marine

propulsion; and its object is to drive the pro-

peller-shaftin areverse direction with greater
power and economy than have been hitherto
possible and also to obtain a better and more
convenient mechanical construction and ar-
rangement.

My invention comprises a combination of

main steam-turbine with reversing steam-

turbine in which the main turbine and re-

versing-turbine are inclosed within a casing
formed in one piece or within a casing formed
of several pieces bolted together, the exhaust
ends of both main and reversing turbines dis-
charging directly into the condenser or into
one passage leading to the condenser; a com-
bination in which the reversing-turbine 1is

telescoped within the main turbine in order

toreducethe longitudinal space occupied,and
the reversing-turbine case preferably then
revolves while the eenter part is fixed, and a
combination in which the reversing-turbine
is placed at the steam end of the main tux-
bine and the exhaust from the reversing-tur-
bine passes through the interior of the main-

turbine spindle or drum. In all these modi-

40

fications of my invention the reversing-tur-
bine is one of my ordinary types, and 1t 18
run in the vacuum of the condenser while the

‘main turbine is in operation.

In the acecompanying drawings, which illus-

trate my invention, Figure 1 is a sectional

45

50

taken on the line B I3 of Fig. 1.
half plan of Kig. 1.

elevation of a main and a reversing turbine
mounted on the same spindle and arranged
and constructed-according to one modifica-
tion of myinvention. Fig.2is asection taken
on the line A A of Tig. 1. Fig. 3 is a section
Fig. 4 1s a

Figs. 4%, 4%, and 4° show

blades. Fig. 5 is a sectional elevation of a
main and a reversing turbine mounted on
the same spindle and arranged and construct-

1 1in deta,il péu't of one of the turbine-rings of

55

ed according to one form of another modifi- :

cation of my invention. Fig. 6 is a sectional
elevation of a main and a reversing turbine

‘mounted on the sime spindle and arranged
and constructed according to a third modifi-
cation of my inveuntion. Fig. 713 a half plan,

partly in section, of Fig. 6. |
- Referring in the first place to Figs. 1, 2, o,
and 4, a is the main turbine, inclosed chiefly

in the casing ¢, and b the reversing-turbine,

inclosed in the inner part /[ of the casing d,
the casings ¢ and d being bolted together at
e. The main turbine « is of my well-known
parallel-flow type and is mounted on the spin-
dle f,which also carries the reversing-turbine
b, which has its low-pressure end A turned
toward the low-pressure end g of the main tux-

bine. Both turbines are formed of fixed and

moving rings of blades arranged alternately,
the fixed rings being attached to the casings
¢, d, and [, while the moving rings are con-
nected to the drums’'6 and 8,which are mount-

6o
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s

od on the spindle. - These rings are repre-

sented diagrammatically by straight lines in

Figs. 1,5, 6, and 7. TFig. 4* shows in eleva-
tion part of one of the moving rings of either
the main or the reversing turbine. Fig. 4°1is
a plan of the same, and Fig. 4° i8 a section of
the same on the line C C of Figs. 4* and 4".
The lower pressure ends of both main and

reversing turbines open into the low-pressure

casing d and discharge by the same passage

% to the condenser, or the low-pressure casing

d may be made part of the condenser without
special passages. The steam-supply for the
main turbine enters by the passage n, while
I preferably carry the steam-supply to the

| reversing-turbine through the low-pressure
casing d by a separate steam-pipem. By this

arrangement I produce a powerful reversing-
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turbine, which rotates.in the condenser-vacu-

nm when the main engine is operating the
spindle 7 in the usual direction—e.g.,for pro-
pelling a vessel ahead. | )

- Instead of arranging the vacuum ends to-
gether I may turn the reversing-motoraround,
placing the high-pressure end near the vacu-

TOO
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um end of the main engine, while still main- | baffle-rings into the space 5 to escape to the
taining the separate turbine-casing / within | condenser. I may in this modification re-
the low-pressure casing ¢ and discharging | verse the position of the reversing-turbine,
from the reversing-turbine into the low-pres- | placing its exhaust end toward the steam end

5 sure casing, as before, and also running the | of the main turbine and in communication
reversing-turbine in the.condenser-vacuum, | with the space 5. The exhaust from the re-
as before mentioned. versing -turbine will then be discharged
Referring now to IFig. 5, which illustrates | through the holes 4 (made in this case of

one form of the second modification of my | greater capacity) into the inside of the drum
s and thence, as before, to the condenser.

7Q
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ro invention, the reversing-turbine bishere tele-
scoped within the main turbine ¢ in order to | In all these modifications the reversing-tur-
econoimize longitudinal space. The spindle | bines run in the condenser-vacuum when the
Jf carries the drums o and 7, which support | main turbine is going ahead. Itisto be un-
the rotating blades of the main and revers- | derstood that I prefer to attach the revers-

15 Ing turbines, respectively. The fixed blades | ing-turbines hereinbefore described to the 8o
of the main turbine are attached, as before, | low-pressure main turbines.
to the outside casings ¢ and d, and those of | Having thus described my invention, what
the reversing-turbines are fixed on the out- | I claim as new, and desire to secure by Letters
side of the inner cylinder p, which is prefer- i Patent, is— | :

20 ably supported from the exhaust-casing dby | ‘1. In parallel-flow turbines, in combina- 83
projecting arms or webs ¢. Steam is sup- | tion, a complete main turbine having its own
plied to the reversing-turbine by a pipe or | casing and its own drum and having a plu-
pipes 7 inside or forming part of the inner | rality of rings of blades supported from said
cylinder p. These steam-pipes may serve | casing and a plurality of interspaced rings

zs for fixing the cylinder p to the end of the | of blades supported from said drum, an ex- go
casing . Instead of this arrangement the | haust-passage leading from said main tur-
steam may be conveyed to the reversing-tur- | bine, a complete reversing-turbine having its
bine through the spindle f from the passage | own casing and drum and having a plurality
1, which supplies steam to the main turbine, | of rings of blades carried by the casing and

30 as in my previous modification. a plurality of interspaced rings of blades 95

Instead of having two drums oand 71 may | supported from the drum, said turbines be-
form or attach the rotary blades of the re- | ing mounted on the same shaft, and the ex-
versing-turbine on the inside of the drum o, { haust end of the reversing-turbine being con-
the second drum 7 being thus dispensed with. | nected with the said exhaust-passage from

35 Referring now to Figs. 6 and 7, which illus- | the main turbine inside the main turbine- 100
trate the third modification of myinvention, ' casing substantially as described.

Iarrange thereversing-turbine b in this modi- i 2. Incombination, a complete main turbine
fication with its steam end toward the steam | having a plurality of rings of blades support-
end of the main turbine ¢, and I attach the | ed from an outside casing interspaced be-

40 rotating blades of the main and reversing | tween a plurality of rings of blades support- 105 _
turbines to the drums s and 7, respectively, | ed from an inside drum and a complete re-
these drums being connected to the spindle | versing-turbine having a plurality of rings
J by arms u v and to each other by the con- | of blades supported from an outside casing
necting-ringv. 'T'he fixed blades of both tur- | interspaced between a plurality of rings of

45 bines are attached to the outside casings ¢ | blades supported from an inside drum, the 110
and d. Steam to the main turbine is admit- - sald reversing-turbine being telescoped with-
ted by the pipe 2 and passage «, Iig. 7, and | in the said main turbine to reduce longitu-
steam to the reversing-turbine by the pipe .| dinal space occupied, substantially as de-
and passage z, Kig. 6. Exhaust-steam from | sceribed.

so the main turbine is discharged directinto the 3. In combination, a main turbine having 115
low-pressure casing ¢ and thence by the pas- | a plurality of rings of blades supported from
sage /c to the condenser,as in my other modi- | an outside fixed casing interspaced between
fications; but the exhaust-steam from the re- | a plurality of rings of blades supported from
versing-turbine first passes through thedrums | an inside revolving drum and a reversing- |

55 tand s,asindicated by the arrows,to reach the | turbine having a plurality of rings of blades 1zo
casing d. To prevent excessive leakage of | supported from an outside revolving casing
steam from the steam end of the main turbine | interspaced between a plurality of rings of
to the steam end of the reversing-turbine, or | blades supported from an inside fixed drum, -
vice versa, I provide at the points 2 and 3 a | the said reversing-turbine being telescoped

6o series of baffle grooves and rings on the casing | within the said main turbine, substantially as 125
c, alternating with a series of grooves and | described. |
rings on the ring » in order to throttle the 4. In combination, a main turbine having
steam ina manner introduced by me and now | a plurality of rings of blades supported from
well known. I provide holes 4 in the ring » | an outside fixed casing interspaced between

65 to allow any steam that has leaked past the i a plurality of rings of blades supported from 130
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an 11151de revolvmw drum and a reversing-
turbine having a plarality of rings of blades
supported from an outside revolvmcr casing

interspaced between a plurahty of rings of |

blades supported from an inner fixed drum
the said reversing-turbine being _teleseoped
within the said main turbine and the outer
casing of the reversing-turbine being made

in one part with the inner drum of the main
turbme, substantially as described. IO
In witness whereof I have hereunto set my
hand in presence. of two witnesses.
CHARLES ALGERNON PARSONS.
Witnesses:
A. B. GOLDSBROUGH,
. A, GILLIESPY.
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