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5 ;.;ngOND RATEAU e cmzen ef the Republle of-i,-i "jﬁ'_mne upon: one or more obtur a,tors in'su ch.a
oo Franeey: reeldmﬂ' at Paris; I‘ra,nce, have: 1n-—}-:;;:_“?.:f

© -5 vented certain new and’ ueeful Im prevements;.;_
R | i i Automatic- Governms for: Tur bmes otj}j.
RO ;aff}j'whleh the: followmn* isa epeelﬁcatlon o
S My invention: has 1’31&131011 toa mechanmn_ﬁ}ﬁj
oo for eutomatleally governing steam or gastur-. a
e T O

T -measurer‘
o and perfect in action.
' in the arrangement is’ Lhet when

- vantage.

35
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'_'}tu rbines cermm d1fﬁcult1ee have ar isen, ‘which:

Lot .--;_dlffieultles it is the ebJeeb ‘of my present in-

,'-"j_;;-',;_-j,___}jr"-3;,".;'-_2ivenLlon te evereome | |
% erning meansavalve thretthnﬂ' the steam im-.
e 3'--f-j':j_;;‘-{;gg._;";’a}__f--medmtely befme 1ts mlet mto the tmbme is.

lernm or, e,e he:emefter deswlmted a.“epeed—.ff.
“This erreno'ement is cenvement’jj‘
One defect, however,
o only’ smcbll.j
. quantities of:steam-are passing: ‘through- the-
turbine the initial’ pressure -at the inlet is
~ -much less than the' préssure at the bmlers, :
- and hence a portion of the pressure of the
| . steam is lost without any compenee,tlnn' ad-:
o ~When c¢ondensing - turbines - are.
used, thls loss is minimized, bub it %13111 exists,
o -and it is therefore’ deeweble to arrange the.

. parts in such a manner: that the 1mna,l pree-{;
~ sure may be kept as- high as possible. -
-~ this purpose obturators or shut-off. slides dre.|
arranged with refetenee to .the blades dis- |
| -._,'-_-:_:'..'.trlbutmﬂ' the ﬂu1d to the cells of: the turbine | w

~in such a manner that the inlets'to a greater.
. or lesser number of blades may be: eloeed as
o _.reqmred and operate as in hydraulic bur-.f;
bines. The controlling of the distributers has-
- already been devised;, but in this instance the

. '_'_.d1str1blltef‘8 have beeu Iegulated manuelly

'To be efficient, the regulation of the distribu-
.-ters should be undel the automatic control of-
"-__the speed measurer, ‘without;however, there-
0 by eausing permdw osellletlons or muemonsi
' ot speed. . SR o

In the arrangement embodymﬂ’ my mven—-;

eembed the. govermnw of: ‘uhe turbine bhl ou ¢h

the lnlet valve for the motive fluid is still used

Thue in*former: g0V-.

i l::;,;,:, rapld aud eertam

‘bines, and in such‘connection it relates to: the};@}
ST *.;,__conetru etlen and arl anﬂ'em ent ef sueh a m eeh-..f‘;i

"'up(m ’DhlS plpea ca,lled the “snreharﬂ‘e plpe

"My present arrangement is applwa,ble to the -
_'-__a,utematle 1eﬂ'ulatlon of - this surcharge-pipe
“and:-is eauled out sothat thegoverning means
will ‘permit of the .smellesb or the larﬂ'est'

‘quantities of steam desired passing in under

~the best, posmble eend1t1ons of efﬁelency
-For.:

qooIt has been deeenbed in a prevlouq apph—-;?? RE
';{;_catlou for pateul} Serial No. 70,438, filed by oo
“me- under- date of Auﬂ*ust 1, SR
".55p0eelble to pr oduce in'a mulbleellulm burbme!‘-.;:'fr-;,f;j_._---',;-f":".-;
LA momentary increase in power by means of -, -
‘an auxiliary pipe directly admitting a certain .
‘[ ‘quantity of more or. less expended dddltlonaljg, SRR
_steam to a moving wheel, the position of . .
“which wheel being’ hln‘her up in the seriesof = -
“wheels, according to the moreorlessincreased -
-ﬁ;--pewer req uired. Inthe mechanism described
Jin-said prevleus appheeblon it was. pmposed; T
to open by hand the cock or valve plaeed IR

- rr 1.
‘attain this object, the travel of the speed- |
-'.'meaeulel is dlwded mto thlee portmns or 111-]*

f-tex vals '

_ In add1 tmn hewever thef;ﬁff-f;:;j._;-j':;’;f?_f-;jj;_frfjf.:;
_-:i-:-..;;-!_s peed-measurer is eaused to. acb at the same = - /"
55
manner that these obturators open orclose i
f;g;?the mlel; tothe blddeq distributing the motlve;-;',7};;-'-5;31;..;}-'j:;-;}‘_;-f‘jf,--jj 5
‘fluid in theturbines, according ae moreorless .
' powerisrequired.- The mpldwy of the move-- " "

_;inj?-menb of the ebturaters is 80 ca,lcula,ted as toﬁo

| ‘E-fgwhel e the two ﬁovermnﬂ' means de net aeb:’.'* 3
Heretofore m the ﬂ‘evel mnﬂ' of steem 01' ﬂ‘as‘}; i

1901, how it is =

7o
;measurel acts enly upen the Va,lve for the’ R

‘inlet of steam z«md henee ﬂovems selely -by

90
.thettlmﬂ' T

‘ing tothe range Qf hlﬂ'hequ Speeds eE the Speed- -

fjmeaemel bhe valve fm theinlet of steam e¢on-
-| tinues to be closed by the speed—meesmer and. -
‘at the same time starts into operation a mech-

95

;fa,msm which operates the obturator or obtu-
‘ratorsof thedistributing-bladesof theturbine.

| Inthe last portion, couespoudlnﬂ totherange -
| of lowest speeds, the-speed- measurer- Sets U

into operation a mechanism which econtrols the

| obturator of the su rcharge- pipe.- |
“anisms for operating both series ‘of obtura-
tors are each prefmeblv controlled by a pis-.

Phe mech- =

beeause 113 hae the admnteﬂe of belnn' both i ton operated by motive . ﬂmd-—-—-such for 111-_.--,:




or compressed air.

‘the obturators.

Stauce as mater or 011 m::del pre&sme qtedm-

" of the obtumtow is regulated to a speed suf-

;-ﬁelem,ly a8 nob to c.mae 1 dullauon or Ci"aCll 3

‘. lation in the powei

- The nature and 5u)pe of m} 1nvenuon mll-_';'
be more fully understood from the followmﬂ"_ﬁ
~ deseription, taken in connection with theac-

'_'eompanwnfr dlamngq, _formmfr [}dlt: hereol‘

'_ ._ '__m which—

~ - of the usnal centrifugal type.
inlet valve 2 is- n'ovemed dne(tly by this |
3 and 4 are eylinders which

30

Figures 1 and 1% Iepres(,nl, when comlmleds~- |
a dmgram matic view of a me(,lmnhm embody-
-msz main features of my invention.
- aside elevational view of a ‘[mbme with the:
~ governing mechanism applied.thereto.
 3is a vertical sectional view of a dlstrlbuter
by means of which four blades and their obtu-
. rators may be governed, and Fig. 4 is a view
- illustrating a modlﬁed form of the lever $Con-

- necting the governor or speed-measurer with |
the remaining portions of the apparatus.

TS

Referring to Figs. 1 and 12 of the drawings,
1 represents the governor or speed-measu rer

speed-measurer.

govern the inlet of steam or motive fluid to
the obturator-pistons 22 or 19.

- tor 5 for the turbine- blades is in the form of
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- 9% or YC, respectively.
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6o

a slide. The 5urcharﬂ*e-p1pe leads steam to
a blade higher in series than the blade to

‘which St@dm from the valve 2 is delivered.

The speed-measurer 1 acts upon a lever 8,

pivoted at 9 and rigidly connected by means
of levers and intermediate pins 10, 11, and

12 to the valve 13, which throttles the ste(tm
passing from the Stedm chest 14 toward the
turbine more or less. The valve 13 consists
of a plain ring sliding with soft friction in

“the (,ylmdrwal box Whleh surrounds it and is

guided by the ‘upper portion of the box.
When the ring is moved, its lower edge more
or less closes the circular orifice formed in
the box through which the steam passes.
The pin 15 on the lever § acts upon the dis-
tributing-pistons contained in the cylinders
3 and 4.
axis of the lever 8 passes beyond the position
The pistons are al-
ways pushed back toward the lever 8 by
means of small springs contained in the boxes
16 and 17. DBy this arrangement the lever of
the speed- -measurer acts solelv npon thevalve
13 when it is between the positions 3 and C

and continues to act upon the valve when

pushing one or the other of the distributing-
pistons. It is only checked by the small ef-
Tect necessary to push the pistons and over-
come the small resistance of the Springs.

"The speed-measurer may therefore cn the
~occasion of a sudden disturbancein the steam

65

act as rapidly upon the valve as if the sup-
plementary method of governing did not ex-

ist. T'his piston contaned in bhe cyhnder 4

In general oil is prefer,
able, although eleutrlel‘rv may be applied di-
j]rectlv in the for-m of a motor for operating

~In any event the movement

Fig. 21is

Fig. :

.t,umtm 26 of the surcharge-pipe.

The steam-

T'he obtura-

It pushes one or the other when the.

~The piston

o' b is the surcharge-pipe.

turator closing the inlet to the blades is op-
erated, and 22-the cylinder operating the ob-

ceding exam ple a single obl}urator is shown,

It would also be pos-

The shell

A piston 33 moves in the shell

l‘he sSteam under

The progessive displacement of the pin causes

the inlet to the blades to be successively

opened. It will be observed that in this case
the auxiliary motive fluid which aids the

speed-measurer to open or close the inlet to
the distributing-blades is the steam itself.

Returnmn‘ now to the first arrangement of

a rotating obtumtor for closing the distribu-
ter bla,des the piston wor kmc-' the obturator
‘and the plston working the sureharwe valve

may, if desired, be O'overed by the pin on the
lever of the speed mea,burer——thau 1s to say,

‘the displacement of the piston may be made

to be exactly proportional to that of the pin.

'.--'dmtnbutes 011 throurr'h the plpe lb to the cyl-
‘inder 19, which actuates the rotating slide 5

by the inter 11'1ed1dr-y of thé toothed sector 20.
.The use of the rotating slide in (1116‘31310!1 pre-

‘supposes, of course, tha,t steam is being dis-
| tributed to a por tion only of the encnmfel-'
“ence of the wheel of the turbine.
3 distributes oil through the plpe 21 to the
‘eylinder 22, the pzston in'which by theinter-
-medldrv of the lever 2324 and the lever 2 25
'-_OpﬁnS the surcharge-valve 26 more or less.
Fig. 2 shows the. dppheatlon of the arrange-
_"ment to-a turbine. 2 1isthe steam-inlet Va,lve

_governerl by the governor 1 and the osellla,t-
ing shaft 9, !
pistons, (,ontdmed within the ¢ylinders 3 and

4 are arranged one on each side of the pin 15,

‘which is kew ed upon the shaft 9 of the valve.
27 is the eylinder by means of which the ob-

70

8o
The

111 the pre-
Whlcn closes in succession the dHtl‘lbut]Hf"- |
blades of the turbine.
| sible to act upon separate obturators, which
‘are closed one after the other. -
~ Fig. 3 shows a distributer: by Whleh four.
_blades for ese:a*nple are governed.
of the. dlSDllbUtel is pr 0v1ded with four holes
29, 30, 31, and 32, arranged in steps and con-
ueuted by pipes to the different cyhnders of
the blades."
and can uncover one, two, three, or four holes,
according to its posltlon
‘pressure passes in beneath the piston throuo'h
‘the tube 34, while the other face of the plston
is in connection with the exhaust through 35.
‘The pin on the lever of the speed-measurer
‘presses upon the end of the piston-rod 4,
‘when the speed of the machine becomes less.
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For this purpose to each of the plstons 18

added a supplementary lever 36, Fig. 4, one
end 37 of which is jointed to the lever of the
speed-measur er—that Is to say, to the pin 15,
I'ig. 1*, made double, as is necessary for the
sneelal case in questlon—-whlle the other, 38,
18 rigidly connected by suitable mechanism
to the pistons of the relay to be operated
upon—thatis to say, in this case to the plston
of the cylinder 19, Fig. 12, by the rod a, Kig.

and to the piston of the cylmder 22, Fl,:, 1" by
the rod 0, Fig. 4. When the pm and the plS-

125
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‘mains stationary.

- ', ~effect, when the piston does not move neu;her

10

.20

S35

to 1t.

- t:ll'[le

does the point 38, which is- rwldly connected |
This point then serves.as a center of
‘rotation for the lever 36 when the pin: 011 the.
lever of the speed measurer is moved..
-.dletnbufer -piston’ 3 which follows the move-_‘-i
15 ments of the point ¢ of thelever 36, therefore:
R ~opens the admission to the eylmder 19, F:;z 1,
- in such a manner that the piston: whleh is ln_*,
" the cylinder is moved and. takes a pesmonf;.
. corresponding to that of the end. 37.
20 as the piston has arrived at this posmon the
“end 38 of the lever 36 is so p]a,eed with re-
spect to the end 37 that the point ¢ comes to
in_which the.piston .3
“closes all the dlemlbutuw-orlﬁees atthesame
"The same operation takes plece with
‘the other lever 36, which by the rod b i IS con-"
. mnected to the motor eylmder 22, Kig.
" which by the point.d governs- the dletnbut-{_
~ ing-piston 4. The points c-and d of the le- |
vers are prowded with screw-studs in such a |
- manner that thelr posmen een be wgulated-@
E -V@I’}T exaebly' [ o SN
- - In the drewm cre there is shown 4 Sy stem of.-
"-"(,losmu‘ the dlstrlbutmn'- blades.
ratoris in the form of a elrculm ehde Fig. 1,
7 and thereis also described in the preeedmcr.f'.
- ‘portion of the speuﬁeatmn an obturator in |
. the form of a piston.

its ecentral position,

~ alsoapplicable to any other type of obturator, |
40 and hence is not limited to a particular t;?pe';_
..of obturator, but to an arrangement of plac- |

o ~ing ebtumtere under' the eeutrol of the gov-

oomeses

13011 have eorreSpondm properblon el dISplaee—-
‘ments, the middle pmnt cor d of the lever re-:
This point is placed in
front of the head. of the piston 3 or 4. of the |
distributing-piston of the relay. -
- known arrangement of governing the piston"
. connected to 1he point 38 is made to follow |-

SR !e?:eetly the movements of Lhe end 37, for, in -

By this well-

“The

CAssoon |
iernmg steam or gas turbmes, a_governor or-

a and.

The obtu-

My system is of course

3;|ect~a of my invention, what I claim as new,
--end desire to secure by TLetters Patent, is—
1. In a mechanism for a,utemetleally gov- -
'“ernmﬂ' steam or gas turbines, a' governor or
fspeed measurer, a throttle-valve controlling R
‘the steam or motwe fluid inlet to the turbme
and. controlled by said speed-measurer, one
‘or more obturators controlling the dlstrlbu- o
| tion of the motive fluid in- the turbine, and.
‘means controlled by the speed- measurer end' S
“elrenﬂ'ed to operate said obturators. |

2..In a meehemsm for autometlcallj% gov-_

speed- measurer, a main inlet for. the motive

blades higher in position than the blade re-

ceiving motive fluid from the main inlet, an
'ebturator arranged in said surcharge- pipe, |
means controlled by the speed-measurerand ==
arranged to operate said obturator of the sur-
}eha,rwe pipe, one or more obturators arranged =

.| in the turbine and controlling the. dlstrlbu- o
'5131011 of motive fluid therein, and means con-
trolled by the speed-measurer and arranged

8

*e1 nor whmh is et the sa,me tlme eonnected_ -
to a velve leeeted at the inlet of the steam.
The obturators may also be worked by means
‘of a mechanical relay; butin consequenceof
‘the great speed of rotation of the turbine it .
"1s prefelable to employ a fluid-motor. R
~Having thus described the nature and ob- o

45

fluid into the. turbme a throttle-valve located

in said inlet and. eentlolled by the speed- 6I:
‘measurer, a surcharge-pipe leading motive =
fluid from the source to one of the turbme-v s

to operate the obturators within the turbme X

In testalmony whereof I have signed this

epeelﬁeetlon in the presence of two subscmb— o

-mﬂ' w1‘rnesses

C AUGUSTE CAMILLE EDMO\D RATEAU
W1tneesee o

PATL DE MESTRAL |
]LDWARD P MACLEAN
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