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Serial No. 426,499,

T all whom it may concern: .
Be it known that I, SEBASTIAN ZIANI DE

- Britain and Ireland, and resident of Grindle-

10

ford, in the county of Derby, C. V. D..

England, have invented certain néw and

“useful Improvements in Governing Mechan-
“ism for Elastic-Fluid Turbines, of which the

following is a specification. :
My invention relates to the governing of

-multiple stage elastic fluid turbines, and

more particularly to the kind known as
“‘isothermal” wherein the temperature of

* the turbine is maintained practically uniform

15

from end to end by means of reheaters dis-

‘posed between the turbine stages.

Difficulties arise in-the governing of tur-

" bines of the hereinbefore described types.

20

"My new method of governing consists in
maintaining the pressure in each stage

-practically constant, independent ‘of the

.otk being done by the turbine. “To effect
this, in a multiple stage impact turbine I

- either control simultaneously the number of

26

jets dperating at each stage. of the turbine

" from inlet to exhaust, or I dontrol the areas

80°

‘of these jets simultaneously in sueh a way

as.not to interfere with their action by caus-
ing v.asteful eddies.. [ also mwhanica.l?

‘connect the controlling devices correspon

".ing; to each stage so that all act simul-

* taneously under the control of a mechanical.

35

40

- power

45

or electrical governor of any suitable type.

In cases in which I employ; instead of the |

impact type of turbine, a reaction turbine, in
which the fall of pressure takes place more
or less in the buckets or'passages of the mov-
ing elements, I maintain the pressure at
each stage” of the compound turbine for
governing purposes by means of throttle

" valves, disposed between the stages of the
expansion and ' simultapeously operated. -

hepe,  however, “considerable ranges of
Viﬁgve to be dealt with to maintain the
economy at light loads I apply- the principle

of puff governing or governing by blasts,
‘that is to say I arrange quick opening valves

- to deli¥er steam to each section of the tur-

50

bine in:-periodical blasts, similar valves of
suitdble area being provided for each stage

.of the expansion, and I further couple the

mechanism operating -all these valves so
that they act preferably simultaneously un-

der the control of a mechanical or eléctrical
governor of any well known type.

My invention differs from the puff govern-
ing or governing by blasts, as used Thereto-
fore in providing puff governing at several
stages or sections at which stages or sections
the steam pressure is kept practically con-
stant irrespective of load. f may apply my
invention for example by providing inter-
mittent governed admission from -each re-
heater to each turbine element.

Referring now to the accompanying draw-
ings:—Figure 1 shows a longitudinal section
of the turbine as a whole. Fig. 2 is, as re-
gards its left hand half, a section on the line
A B of Fig. 1 and-as regards its right hand
half, a section on the lme C D K I of the
same figure. Fig. 3 is an-elévation, half in
section, of a form of centrifugal governor.
Figs. 4 and 5 are elevation and plan respec-

- tively of the gear intermediate between the

governor and relay cylinder-while Fig. 6 is a
section through the control valve; TFig. 7
shiows an end view of parts-of the governing
gear looking on the high pressure end of the
turbine; Fig. 8 is a corresponding side eleva-
tion but with many of the parts shown in the

revious figure omitted for clearness; Fig. 9
18 an elevation of the eam ring and Fig. 10 a
sectional development of the same the total
length: of the developed ring being divided
into three sections for convenience in draw-
ing. Fig. 11is, as toitsleft hand half, a see-
tion through a modified form of turbine, and,
as to'its right hand half, & similat section
through a different plane, of the same. Fig.

12 is a section through the valve chests taken.
‘ontheline A’—A’of Fig. 11.

Fig.13 isanend

85

60

66

75

80

85

90

view of the high pressure end of the turbine

showing part of the governing gear. Iigs.

14 and 15 are.elevation and plan respec-

tively of a general arrangement of puff-gov-
erning gear. Figs. 16, 17 and 18 are views
showing the action of the gear and Figs. 19
and 20 detail views of thelevers on which the
cccentric spindle is journaled.

According to one modification of my in-
vention, I take, for éxample, a turbine as

95

10

shown in Figs. 1 and 2 wherein the casing is -

constructed of a number of sections 1-8,
bolted steam tight to each other in such a
manner as o provide o set of chambers
9-16, in .which_the. turbine wheels revolve.

10t



o

10

wosuch as 16, :
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The péissige of the steam is as follows: En-
tering 9" at high (Yre.ssunre it passes to an an-
nular space 9% ati is'distributed by valve 99,
to the wheel chamber 9. It then exhausts
through 9¢ to'a réhgater by way of 9f and 9"
and afterward enters the next section, and
finally exhausts at-17. In tlie particular

turbine shown;:there is no rehieater. between,
sections 9 and 10. The piston valves 9564

controlling corresponding parts ¢, in-the dif-
fexent sections:areallmounted onone spindle-

ST R
Figs. 3 to 9 iHustrate one

described above Having nine sets of valves
but it will be evident that by obvious me-
chanical alterations such a.gear can be ap-

plied to a similar turbine having any number.

of setsof vaives. 'The broadschemeaccording
to which the governing gear is constructed
according to this form, 1s-as follows:--A gdv-

.,ernor . driven by gearing from the turbine

shaft.operates;u-control-valye, admitting eil
under pressurc, above.or below a relay piston
which in turn movesa cam ring and operates
the steam valves of the turbine. B
Reierring to Figs. 8 to 10, Fig. 3 shows a
suitable form of - centrifugal governor,
weighted arms, 19, being driven by gear, 20,

from the turbine shaft; the necessary force

controlling the outward movement. of the
arms, 19, i1s supplied by the spring, 21.. It

- will be seen that the action of:the govertor

35

aga whole is to.raise or lower the rod, 22,
. Passing now.to Figs. 4 and. 5, the rod, 22,
is pivotally connected to-the cylindrical ele-

- ment, 23, of a dash-pot which in turn is sini-

40

45

50

55

TS
VAT .

60

69

- 30.

larly connected to a lover, 24, fulcrumed on
the bracket, 25; this bracket, according to
the forny illustrated is secured to the control
valve casing, 26, which itself may be con-
veniently carried on the bracket, 27, project-
ing from the governor casing. A prolonga-
tion of the lever, 24, serves-for the attach-
ment of a spring, 23, the strength of which
may be adjusted by the screw, 29, and nut;

movenents imparted to it by the governor,
operates the control valve, 31, (see Iig. 6).
The control valve chest is divided into two
parts 52 and 33, the lormer being connected
to a reservoir of oil under pressure while the
latter is cormected to the ol exhaust.  These

_connections are shown in Fig: 4 of the draw-

ings. The motion of the valve, 31, ad-
mits the oil under pressure to one. of tie
pipes,. 54, the other vne,. 35, being put into
coreneciion  with, the exhaust.
wotiect respectively tooeither end of the re-
fay evlinder, 36, in:which.works the piston,
371 the piston thus movingrup or down as the
case niay heand operating the cam-ring, 39,
which-will be described fiereafter. The pis-
ton rod, 40, in addition to being operativeiy
connected to the cam-ring, is also. Jinked to

616,944 o i

3 1 te one foyra of govern-
ing goar suitable for & tuzbing,of the nature’

Bhe lever,. 24, in accordance with the.

These pipes:

¢

one end of the lever, 41y-conyeniently ful-
crumed on a bracket fixed fo‘ the governor,
casing the other end of the ever belug con-
nected to the piston element of the das '1—{)05. :
Tt is found tbat the connecting of the relay- 70

piston to (;he.%iston of the dash-pet assists
‘materially in t

e prevention of hunting.

-..It will be obvious that the gear just de-.
scribed may be disposed in any convenient
position thé oil pipes, 34, 35, and the gearing, 75
20, between the turbine shaft and the gov-

| ernor being arranged. accordingly. '

“The cam-ring, 39, ‘showhi.in section in Fig.
8, is adapted to turn on rollers, 42, carried by
pillars, 43, fixed to the high pressure turbine 80
cover, 44, (sec Figs. 1, 7, and 8): To the in-
side of the cam-ring are secured cam-pleces,
45, having beveled ends, each cam-piece be-
ing adapted to engage with a roller, 46, .
mounted on the end of one arm of a-double 85
lever, 47, fulcrumed on a bracket, 48, theend
of the other arm being connected to one-of
the rods carrying the valves which serve to
Jdistribute steam to the different sections uf
the turbine. o

The relative positions.of the cam pieces,
45, and rollers, 46, are such that the rollers
are operated successively as the cam-ring,
39, turns thus opening (or closing) only one
set of steam valves at a time. This is well 95

90

_shown in Figs. 9 and 10. In the latter figure

the opening surfaces of the camsplieces are
indicated by crosses the full circles-showing -
the cam-rollers, 46, when just abouf _to open’,
successively the different series. of vaf
while the dotted circles show,thie positions of
the cam tollers wiien all the valves have been
opened. The direction in ‘which the’cam
ring moves to open the valves .is shown by

arrows in Figs. 9 and' 10, while the order in 105
: g 3 .

which- the cam-rolldrs are successively op=

_erated 1s indicated by the Roman numerals’

from 1 to IX plated dgainst them, the corre-
sponding numerals. jo Fig. 9 showing their
true position in the Hng..© L
To assist in the easy working of the valves
a balance piston, 47, Is fitted to each line of
valves (sec Fig. 8) the areas ?f the piston and
piston rods being so adjusted as to give prac-
tically no resultant thrust ‘along the line of 115
valves; steam is supplied to the backs of all”
thie balance pistons by means of the pipe, 43,
and couplings, 49, . T
Apart .from the mechanism described

above for automatically regulating the stearn 120

supply, hend gear may also be provided.
This may preferably be of the -diiferential
serew type shown in Fig,4 and-according to -

‘one:form consists of a handwheel, 50, having
-aninternally threaded. boss und-collar, 51, {0 .125

prevent end motion-in the bracket, 52; to-
gether with a second handwheel; 53, secured .

to a sleeve, 54, thredded both externally and.
internally witix. threads of different pitches
and a threaded rod; 55, linked to the cam- iZ-

ves 100

110
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. venience,

35

“shown in the drawing.

-this purpose.
4le same %reneral?t

916,944

ring, the different parts being arranged as

i By holding one

handwheel and operating the other, 1t will

be seerx that both a coarse and a fine adjust-
ment may be'given to the cam-ring. -

Referting now to Figs. 11 to 13,8 modified

copstruction of turbine is illustrated; in

which the principle of puff governing or gov-

Jasts is applied, the steam inlet
ports being suitably arran.
The turbine illustrated is of
pe as that already de-

erging by
valves and

seribed in detail an
Steam enters by way

corresponding parts.-
560, ete. dis-

of the valve chambers, 562,

posed on each side of the turbine,—the:

chambers as shown increasing in size from
the high pressure to the low pressure end.
(See Figs. 11 and 12.) In the drawings the
valve, in the chamber 56¢, is omitted because

at the high pressure end a valve is sometimes
on one side only. Two .sets of’

arrangeg
valves tunning the whole length of the tur-
bine are shown, their action being controlled
by the governor gear hereinafter to be de-
seribed.  Steam
passes through passages, 582, ete. to the
nozzles, 59, which in the example are sep-
arately cast, and bolted to partitions 60.
Exhaust outlets, 612," 61°, &c. to the re-
heaters are shown. The valve, 57%, fop/dls-
tributing steam to the first stage is, for con-
to the two main lines of valves, its action,
however, being in all respects essentially
sitniler.. o

The course of the steam tllrpug\ll the tur-

. bine will, in view of the above remarks and

40

_governing by

45

56

. 55

60

“one of the main' valve spindles.

.is operated

the arrows on the drawings, be readily fol-
lowed without further deseription.
According to one form -of governing gear
in which the principle of pu&
lasts is embodied, as applied
%o the turbine just described; a cylinder, 62,
(see Figs. 14 to 18) supported on any con-
venient bed-plate, 63, is arranged to operate
o set of valves admitting steam to the dif-
ferent sections of the turbine. _A piston, 64,
working in this cylinder, and piston-rod, 65;
are connected, in the arrangement shown, to
the lever, 66, keyed to the shaft, 67.. This
shaft (see Fig. 13) passes across the end of
the turbine, supported by suitable brackets,
68, and carriés other levers, 69, esch adapted

to operate its respective line of valves. The |

valve, 57%, which is placed for convenience
at right an%}es to the main lines of valves,
y means of the lever, 70, keyed

to a vertical shaft journaled in the bracket,
71, a second lever, 72, also keyed to this
shaft, being suitably connected to a point of
i "An air

buffer, 73, is preferably arranged on -some

ed for

where possible the same-
Teference letters haye been used to denote
& 1

eaving the valve chests.

‘the extreme position shown at the
placed at right angles (see Fig. 3)-

The action of the-valve,
left hand of the piston -

governing or.

from stage to stage.

suitable portion of the mechanism to avoid
shock. Admission of steam.to the cylinder,
62, is controlled by the piston valve, 74, hav-
ing through passages,
the valve chest through the opening,76, and
exhausts by the passage, 77. It will be ob-
vious that.other types of slide valve may
be adopted. The valve, 74, is operated by
an eccentric, 78, keyed to the shaft, 79, (see
Figs. 19 and 20) a spur-wheel, 80, beinz also

' mounted on the shaft. The wheel, 80, gears

with another spur—wheel, 81, mounted on the
shaft, 82, carried in bearings, 83.
82, is driven
means of gearing such as the worns, 84, 85
and the worm wheels 86 and 87. The spur

wheel and eccentric shaft, 79, is.journaled

This shaft ~
from the main turbine shaft by .

65

75; the steam enters -

70
75

80-

on the levers, 88, 89 secured together by the -

bolts, 90, and turning loosely on the shaft,

82. The position of these levers is controlled .

acting through the lever,

by a governor, 91,
convenient bracket

92 (fulcrumed on any
93) and link, 94. : :

The operation of the .mechanism is’ as
follows:—Supposing, while running . nor-
mally, that the load is removed, the speed
of the turbine will increase and the outward

movement of the governor balls will cause’

the gear to dssurie the position shown in
Fig. 16, . The valve, 74, can then admit
steam to the right hand side-of the
only, the piston consequeritly beini’,’ held in

e

ft hand

piston ;

85

90

95

end of the.cylinder ahd the line of valves

closed. The opposite case to this is shown
in Fig. 17; with full load: the governor balls

‘will approach each other as nearly as possible

throwing the gear into ‘the’ posttion shown.
76, is then such as
to admit steam to the
only, the piston being held at the extreme

right hand end of the cylinder and the line of

valves being fully open. "In-some inter-

mediate state of working

‘will assume- its mid-position "as shown in

Fig. 18, the valve, 76, will thep operate as in
an ordinary engine, the lp»lston and conse-
quenfly the line of valves reciprocatin,

bodily and causing the stean to be admitte
Although
k 11 e
apt practically constant .-
lished by vary-
ividual puffs, I"

to the turbine in pufls or blasts.
in the example ilustrated the number of
uffs per minute i
while the governing is accom
ing the duration of the in i
may in a modified form of governing gear,
fary this in such a monner as to accomplish
the governing. by varying the numbet of

the eccentric shaft.

100

105

110

120

puffs per minute while keeping the duration -

of the puffs constant. It will also be seen

that the puffs to the different stages need not

necessarily s
pressure at each stage is kept practically
constant by providing , ;
As an alternative ar-

be simultaneous. so long as the 125

intermittent openings
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rangement T may tuke a ngmber of turbines
< of thie pressure-flow type arranged so that

“the stewn passes thror.i;:‘l'. them successively
with itermediate re-heaters, each separate
turbine being provided with a pufling valve
actuated by a piston moving in a-cylinder
“and all the pistons’ being controlied by a
single relay valve the pufls to cach turbine
_ being® thus practically” Siinultaneous.. : Or
again, the pufling valves to each separate
turbine may’be srranged in linies on spindles
operated. in “the manner’ already described
with reference to Figs. B0 I8, 0 o
- This caseiga division-of that filed October
31,1903, Serial Numibier 179,407 -and which

matured into a-patent July 7, 1908, #8092 818.

-~ Having now described 111}"inve.r:ti«).rl what :
T ¢laimnas new and desire to secure hy Letters

Patent is:— " o -
‘1. Ta combination, a plurality of turbine
stages; valves controlling the flow of working
luid through said stages; inechanical inter-
connecting 1means for grouping ‘

ing ‘valves in different stages together; to-

gether with means Tor successively operating -

said valve groups.

2. In’ combination; .a i)lurdlity' of fux'l;ixlé p

stages; valves controlling the flow of working

©* fluid through said ‘stages; mechanical-inter-
connectifig ineans for. grouping: correspond-*

ing- valves. in+ different - stages together; a
-speed responsive device together, with means
-Goacting with said speed responsive device

“for sticcessively-operating said valve groups..

5. . 3. In hcmnbi‘-m‘zt_i(in,» a plurality of turbine
- chanibers; nieans for controlling_the flow of
. working fluid through said’ chambers; fieans

o for me‘chan’ié_allyf"interconnjecting said , con-

© trolling means'in sets, eachrset including con-
trolling ineansstandingin‘the same operative-

“ relation to different chambers:together with
- means for successively operating said sets. -

. 4. In combination, & plurality of turbine
chambers; means for controlling the flow of
working fluid thirough said chambers; means
for mechanically interconnecting said con-
trolling means in sets, cach set including con-

“trolling means standing in the same operative

relation to different chatnbers; a speed re-

_sponsive_device together with -means co--

acting with said specd responsive device for
succossively operating said sets. = ‘
5. In combination, # plurality of turbine
stages; a plurality of soindles extending
through a-plurality of said stages; a plurality
of valves on each of said spindles terether
with means for suecessively operating said
spindles. = = 7 e
6. 1 conbination, & plurality of turbine
staes; o plurality of spindles extending

" ghrough a plurality of said stages; a plurality-
of valves on cach of said spindles; a speed re-
sponsive device together with means co-

916,942 . T o

‘gether with means

regulating the supply

ring carrying cam-segments,

correspond--

| to operate the’lines of valves,

ring carrying.

acting with said speed
successively operating said spindles. :
7. In combination, a plurality of turbine

stages; a plurality of lines of valves control-
ling the passage of the working fluid through
said stages, each line comprising a plurality |

of valves mounted on a cumnnon spindle to-
for automatically varying
the nunther of the operative lines of said
valves. . . :

<. In a turbine, means for sutomatically

prising in combination, & plurality of liries of
valves, running, through the turbine parallel
to its axis from end to end; 2 centrifugal gov-
ernor driven by-the turbine; a control valve

operated by said governor; a relay cylinder

and piston actualed by fluid under pressure
admitted by said control valve; a rotatable
together with a
plurality of rocking levers equal in number to
the lines of valves, the one end of each of
said rocking levers carrying rollers adapted
to engage with said cam-scgments and the
other end being operatively connected to a
line of said valves, substantially as described.

- 9. In .a turbine, means for automatically
regulating the supply of working fluid, con-
prising in combination a plurality of lincs of
valves . running through the tu rbine parallel
to its axis from end to end; a governor driven
by the turbine; a control ‘valve operated by

said governor; a relay cylinder and piston,
the latter being actuated by {luid under pres-

sure admitted by said control valve together
with eans whereby said relay piston serves
substantially
as deseribed., : a

10. In a-turbine, means for automatically

regulating the supply of working fluid, com-
‘prising in combination,

valves, running

a plurality of lines: of
through the turbine parallel
to its axis fromend toend;a centrifugal gov-
ornor driven by the turbine; a control valve
operated by said governor; & relay cylinder
and piston actuated by fluid under pressure
admitted by said control valve; a rotatable
i am-segments, together with
a plurality of rocking levers equal in number
to the lines of valves, the one ond of each of
said rocking levers carrying rollers adapted
to engage with said canségments and the
other end being operatively connected to a
line of said valves, and said cain segments
heing so disposed that said line of valves are
successively operated, substantially as de-
seribed. ’

In testimony whereof I aflix my signature
in presence of two witnesses.

i : SEBASTIAN Z1ANI DB PERRANTI
Vitnesses:, - :
Livrner J. Parg, -
Cuas. N. DaNizLs.

of working fluid, com-.

responsive device for-
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