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UNITED STATES PATENT OFFICE

SLBAS’I‘IAN ZIANI DE I‘_;RRANTI OF LONDON ENGLAND

ELASTIG—FLUID ’I‘URBINE

NG 859 553.
Ongmal apphcatmn filed Uctnber 31, 1803, Serial No.

Spemﬁca,tmn of Letters P&tent

Patented July. 9, 1907,.

179, 407. Divided and thls a.pphca,tmn ﬁled October 10, 1905

Sﬁrlal No. 282 187,

To all whom it may concern:

Be 1t known that I, SEBASTIAN me DE FERRANTI
a subject of the Klnﬂ' of Great Britain and Ireland,

.Land a -resident of 31 Lyndhurst road, Hampstead,

L(llldﬂll N. W., England, have uwented certain new
and useful Improvements in -and Relating to the
Gwermng of Elastic-Fluid Tmbme::. 0f ‘which the
following is a spemﬁca,tmu -

Such a turbine is descfibed in my p&tent applica-
tion, No. 179407, from wmch the present appllc&mon

My invention rel&tes to the govermnfr of multlple
stage elastic fluid turbines, and more particularly to

the kind known as “isothermal’’ wlerein the tem-

peratyre of the turbine is mmntmned practically uni--

form from end to end by means of reheaters disposed |

.. between the turbine stages.'

Difficulties arise in the governing of turbines of the

opening valves to deliver steam to each section of the.

~ turbine in periodical blasts, similar valves of suitable

29

30

blasts as used: heretofore in providing pu

area being provided for each stage of the eXpansion,
and I further couple the mechanism operating all |
“these valves so that they act preferably- simulta-

neously under the control of a mechanical or elec-
trical governor of any well known type. My inven-
tion differs irom the.pu ff governing or governing by

f governing

~at several stages or sections, at which stages or s¢c-
~ “tions the steam prebsure is kept practlcally c-:}nstant

-{Llld as to s rlfrht hand half,

W W of the same {igure.
- 40

Jrrespective of load.’

~ Referring now to the aecampanymﬂ drawings:—

Tigure 1 shows a longitudinal vertlca,l section through

a turbine of the multistage type. Flg 12 is, as to its
Jeft hand half, a section on the ling" V. V of Fig.

-!
a section on the line
Fig. 2 1s. a sectlomn thmucrh

the valve chests taken on the line A’ A7 of Fig. 1% |

- Tig. 3 is an end view of the high pressure end of the

45
. and 10 detail views of the levers on whlch the eccen—'

furbine showing part of the governing gear. Iigs. 4

and 5 are elevation and plan rcspectwely of & general

arrangement of puff-governing gear. I7gs. 6, 7 and 8
are VIews showing the action of the gear, .md igs. 9

- tric hpmdle is journaled.

In carrying the invention into effect aecording to

one. Iurm I have shown in Figs. 1, 1%, and 2, a turbine”
- of the multistage type.

It will be seen (see Fig. 1) that’

-six wheel chambers A, B, C, D, E, and F, are provided, -
the th}naust Uutleta 61%, Glb etc fmm Wthh are ar- | 18 embodled ag applied to the turbine jusf desc.nb(,d

- herembefore described types, and to overcome these |
difficulties I apply the prmmple of puff governing or
- governing by blasts, that is to say I arrange quick

steam passages.

‘gear to be described hereinaiter.
stood that reheaters are plefembly fulancred between -

‘chamber A, for example,

mnged at the top of the tulbme the steam entel ing by

way of the valvé chambers 56% 56°, etc., dmposed on
opposite sides of the center line. These valve' cham-
bers increage in size from the high pressure to the low

55

pressure end of the turbine as shown by the typlcal |

sections of Iigs. 1% and 2, this latter figure also show-

ing by the omissiont of the valve 57¢ of wheel chamber

C that at'the high preﬂsure end of the turbine sufficient
areas can sometimes be given to the steam passagea by

arranging a valve on one side of the center line only;
thus the valves 57° and 57¢ to chambers B and C are
arranged respectively on opposite sides of the center
line and consequently only the valve 577 %hows in the
particular section shown. At the low p;tebsum end of
the turbine, valves on both sides are generally neces-
rary; but I may adopt any suitable 11fangpmunt
throughout in order to insure sufficient areas for the
Two sets of valves, as shown in Tig.
3. are arranged to run the whole length of the turbme
thur action being under the control of the governor
It will be under-

adjacent stages; so that the steam {from the stage or
Hasses out by the ‘exhaust
outlet 612, through the 1ehe.-,rter and enters the valve
chamber 56 of stage B as indicated by an’ arrow in Plg

2. To meet the exigencies of design mo provision is

made for rehe&tels between chambers E and Fo Theac

reheaters, however, form no part of the present inven-

tion and are not shown in the accompanying drawings
since no claims-axe directed 1o them. From the valve
chests, passages 58, etc., lead to the nozzles 59°, etc.,

which are preferably for med insepar ate castings, such as

60, Fig. 12, bolted on to then appropriate partmons

these nozzle castings, as will he evident, are con-
structed of different lengths, arcas and so for th, so as to

{ correspond -with their- respentwe valve chests. The

true pomtu}n of the nozzles is shown in Fig. 1°,. the
nozzles in Fig. 1 being shown out of the true posatmn

for convemence of dra,wmﬂ' in a manner well under~.

gtood.

stage is, for convenience, placed at right anglec; (see |
Fig. 3) to the twomain lines of valves, its actlon Tow-
ever, being in all respects essentially similar. =

" The course of the steam through the ‘turbine will,

| in view of the above remarks and the arrows on the

drawings, be readlly f{)llOWEd mthaut further “de-

_scnptmn .

According to one form of governmg ge&r in which

the principle of puff governing or governing by blasts,

60
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The valve 57%, for distrlbutmg steam ‘(0 the first
95 -~

100



& cylinder 62; (Ia-ee Flgs 4 to 8) supported on'any con-
- Venient’ bed-plate 63, is arranged to operate & se of

valves admitting steam to the, different sections of the
turbine. A piston 64 working in thig cylinder, and

*

piston-rod 65, are comnected, in the grrangement

shown, to the lever 66 keyed to the shaft 67. Thig
‘shaft (see Fig. 3) passes across the end of the turbipe,

10

gupported by suitable brackets 68, 'ﬁﬁd‘j,@rries é}hér;
levers 69, each adapted to Qperate its respective line

of valves. - -. }
The valve 57%, which is placed for convenience at

-

right angles to the. main lines of valves, is operated

- by-1means of the lever 70 keyed to a vertical shaft jour-

15

- able portion of the mechanism to avoid shock.

naled in the bracket 71, a second lever 72, also keyed |

to this shaft, being suitably
of the main valve spindles. |
An air buffer 73 is preferably arranged on some suite

_com;‘ected' to & point of one

Admission of steamn to the cylinder 62 is ebntrblled.
by the ‘piston-valve 74 having through’ passages 75;

- the steam enters the.valve chest through the opening

-may be adopted.

25

- the shaft 79, (see Figs. 9 and 10) a spur-wheel 80 being"

30

35

oy
It will be obvious that other types of slide valve
The valve 74 is operated by an e‘éc_éntric 78 keved to

also mounted on the shaft.” The wheel 80 gears with

“another spur-wheel 81 mounted on the shaft 82 carried

in bearings 83. This shaft 82 is driven from the main
turbine shaft by means of gearing such as the worms 84,
85 and the worm wheels 86 and- 87. | o
The spur-wheel and eccentric shaft 79 is journaled
on the levers 88, 89 secured together by the bolts 90
and turning loosely on the shaft 82. The position of
these levers is éontrolled- by a governor 91, acting
through the lever 92 (fulcrumed.on any convenient

bracket 93) and link 94.

40

The operation of the mechanism is as followg:——
Supposing, while r{lnning normally, that the load is re-
moved. The speed of the turbine will increase and
the outward movement of the governor balls will cause

~ the gear to assume the position shown in Fig. 6. The

45

valve 74 can then admit steam to the right-hand side
of the piston only, the piston consequently being held

in the extreme position shown at the leit hand eud of

- the cylinder and the line of valves closed. The oppo-

site case to this is shown in Fig. 7; with full load the
governor balls will approach each other as nearly as

possible, throwing the gear into the position. shown.

o0

-

 the piston and consequently the line of valves recipro- |

_. "

Theaction of the valve 76 is then such as to admit steam
to the f(;f L hand, of the piston only, the piston being held
at the léxtrqme_right_' hand e¢nd of the eylinider apd the
line of valves being fully open., N

In gome intermediate state of working the ecceritric
shaft will assume its mid-position as shown in Fig. 8;
the valve 76 will then operate as in an ordinary engine,

cating bodily and causing the stcam to be admitied
the turbine.in puffs or blasts. -

Having now described my invention what I claim

as new and desire to secute by Letters Patent is:—

1. In combination a plurfality of turbing chambers: to-
gethor with means for .keep'ing- thﬂ'pmﬁmwé In said chan-
bers -spbstantlally constant, sald means including valves

859,558

| controliing the passage of working fluld from chamber to
.chamber together. with means for causing certain of said
-valves stgnding fu the same operative relation to different

- chambers to puml simultaneously. o
I 2. In combination, a plurality of turbine chambers: to-
1'-‘gethﬂr with means for keeping the pressure in said cham-

bers substantially constant, said means including valvey
controlling the passage of the whole of
-Trom chamber to chamber In a series of pufly, |
3. In combination, a plueatity of turbine chambers; to-
gether with means for keeping the pressure in said cham-
{ bers substantiaily constant, said means including puthing
| valves controlling the passage of the whole of the working
tancously to admit to.and exhaust from said chambers
| equal quantities of working fluid, -
rotatable turbine element together with means for keeping
l the pressure in said chambers substantially constant, said

whole of the working fluid from chamber t6 chamber and

means operated from said turbine elemont for causing said

valves to puff., | R o
- In combination a plurality ef turbine chainkers, to-

bers substantially constart, sald means including valves
controliing the passage of working fluid from chamber to
chamber in a series of puffs and including aiso a speed gov-
ernor geting to proportion the duration of said puffs to the
“load. - | o I
6. In combination a plurality of tarbine chambers ;
ducts between said chambers ; _means controlling the pas-
sage .of the whole of the working fluid through said duets
from chamber to chamber in a series of puffs and includ-
ing also speed-responsive meams for varying the duration
of said puffs. ' '-
- 7. In combination a. plurality 6f turbine chambers ;
| ducts between sald chambers: means controtling the pas-
sage of working fluid through said ducts from chamber to
- chamber in a series of rhythmic puffing cycles, each cycle
comprising a puﬁng period and an idle period and means
l for varying the ratio between the lengths of said puiling
and idle periods. - - o
8. In combination, a plurality of turbine chambers, duct
. eans between a certain pair of said chambers, and means
- eontrolling the passage of the whole of the working fluid
through said duct means from one of said certain pair of
chambers to the other in a series of puffs at all working
loads, ' S

F

~ 9. In combination,” 2’ plurality of turbine chambers, -

ducts hetween said chambers, means for cnntrniling_ the
passage. of the whole of the working fluid through said
ducts. fromy chamber to chamber In a series of puffs at all
.working loads below a certain load and mcans for cogles.
.cing said puffs into g continuous blast at said cortain load.
. 10. In '~cmﬁbinatlﬂn, a plurality of turbine chambers,
‘ducts betweefi said chambers, means controlling the pas-
sage ~f working fluid through said ducts In a series of
pafls together with means for varying the duration of said
| puffs, said last mentioned means including & member hay-
Ing a reciprocatory rhythmic movement and including also
| menns for shifting the center of traveb of said member.

11. In combination, a plurality of turbine chiambers ;
ducts between saild C}IEIHIJEI'H; means controliing the pas-
sage of working fluid through said ducts from chamber to
chamber in a_._é’erlnﬁ of puffs under certain: working condi-
| tions and means for.coalescing said puffs into a continu-
[ ous blast under certain other working conditions,
~12. In combination, a plurality of turbine chambers:

.’

sage of working fluld through H:i[ﬂ ducis from chomber to
chamber in n serios of puffs under certain working condi-
tions and menns fop reducing the length. of said puffs Lo

| l ‘the vanlshing point under certain changing conditions,

- 1380 dn combination, a plurality of turbine chambors ;
duets hetween said chambers s meany controilihg. {he pas-
sage of working fluld through said duets feom chamber to
chamber and means fop operaling. soid controlling meany,

the working fluld

{. fluid from chamber to chamber, said valves acting simul-
4. In combination a plurality of turbine chambers; g

means f{ncluding V&lVEB caﬁtrolliug the passiage of the

gether with means for keeping the pressure in sald cham-

G5
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opened or clmed under certain limitmg working conditions

“and to cause said controlling means to puff under certaln

intermediate - conditions.

14, In wmbmaﬁﬂn, a pluralitv of turbme chamher%'
ducts between said echambers and means controlling the

passage of working fluid through said dnets from chamber

to chomber together with tneans for causing certain of said
controlling means disposed in ducts
chambers to puff simultaneously. |

15. In combination ‘a plurality of turbine chambers
ducts between said chambers and means controlling the
of the whole of the working fluid through said
ducis from chamber to Lhamher in a &eriea of puffs,

i, In mmhmatu}n, a plurality  of: turlhne chambers
ducts between sald chambers ; means controlling the pas-
gage of working fluid through said ducts from chamber to
chamber in a geries of I}Ufts and a speed governor acting
to proportion the dguration of and puﬁtq Lo the load.

17, In combination a piurality of turbine (llquHhE'l'S
dnerg hetween sald chiambers ; means controlling the pas-
sage of working fluid through said ducts from chamber to
chamber i a.series of puffs and means for mechanically
connecting nn operative set of _smil controlling means
~plirality of turbine chambers to-

18, In cowtbination, a

gether with means for keeping the pr%sl.ue in said cham-
substantially constant said means including valves
controllithg. the. passage of working fluid from: chamber to

chamber in a series of puffs and meang for mechanically

eonnecting an opsrative set of said valves together,

19. In comiination, a plumhtv of turbine chambers,
valves rontrodling the pﬂ%‘idg’ﬁ‘ of working fluid from cham-

her to-chamber, o spindle on which seid valves are mﬂmlt{

ed together with nntﬂmatlc moana for 1L§ti1}1‘{}0&tm said
spindte. . - | o
20. In (*mnlnnatmn a pluralit}r ﬁf'turhin_e clm_ml}ers;

ralves (tf.llltltﬂllilg the passage of working fluid from cham- -

between different

fluld from ellther to chamber ;
sald lines of valves ;
WOrks;

'%119{'1f1m1mu in tlm [HE‘*-EI’IC{‘ of two

-r"' %

ber to chamber ; a spindle on which said valves are mount-
ed together with means giving a reciprocatory movement
to said spindle and means for causmg a variable dwdl at
the ends of said movement, -

21. In combination, -a plurality of . fluid chambers;
valves controlling the passage of working fluid from cham-
er to chamber; a pl‘itﬂﬂ and cylinder for actuating eer-
tain of said valvea a.valve controlling the movement of

said piston together with means for automatically shift-

ing the ecenier of triwel of said valve.

22. In combination, a plurality of fluid chambers ; one
or more lines of valves controlling the passage of working
a piston actuating one of
a ecylinder in which said piston
a valve controlling the movement of said piston;
menns including an eccentric for reciprocating said yajve
togetheyr with means including a speed governor for au-
tomatically shifting the center of travel of said valve.

23, In combination, a plurality of turbine chambers,

ducts hetween said chambers, neans for Lﬂntmﬂlng the
_pﬂ.%.xw of working fluid- through said ducts from chamber
to chamber in a series .of puﬂ'ﬂs, fogether withh a single
‘governor to which certain of sald controlling meang stand-

ing in the same oppratwe 1&1.;1’{:1011 to (111 ment chambers
ave subject, : -

24, In anbmatmn 3 a pluralxiy of turbine chnfnluers,
ducts  hetween said chiambers ; means controlling the pas-
sage of working: fluid through qa,ld ducts from chamber to

| ehamber 111 4 series of- pui‘fc. ﬂ.]l{l a {*entrlfugal g.,uvernﬂr
regulating | )

said puils, |
In. testimony W]lEl‘(‘ﬂt I lmve

u

wn{}d my .name t{) “this
quhhcmnnw wnnewq

o bEI-}A‘%TIAN Z ANI Illu 111 !LI{ANT{
Witnesses:
ALBERT [,
I'kA Hi_'.' (S ..

DARKER, |
PDIGNELL,
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