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tion of the valve chest and

~ base 2, the latter having s esaduit
- nected to a condenser or-other exhaust. Sit-

.or under emerﬁ:&ncy condition

partments. by

UNITED STATES PATENT OFFICE.

¥AUL Omlll. OF PARIS, YRANCE, ANSIGNOR TO

GENERAL ELECTRIC COMPAXY, 4
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To all whom <t may concern.
Be it known that I, PauvrL Oriviek. g citi-

zen of the French .hepublic, resiciing at | wheels 18, each having two rows

Paris, France, have invented
and useful I’mprovements in (lovernin
Mechanisms for Elastic-Fluid Turbines, o
which the following is a specification.

The present invention relates to governin
mechanisms for elastic- fluid turbines ans
has for its object to imiprove their construc-
tion and operation. '

For a consideration of what I believe to
be novel and my invention, attention is
called to the accompunying description and
claims appended thereto.

In the accompanying drawings which
illustrute one of the embodiments of my
énventior:{)olj‘igum 1 18 & view in elevation

of a turbo-generator fitted with my im-
proved governing mechanism ; Fig. 2 is an
enls sectional! view of a portion of the

turbine; Fig. 3 is a cross section through
the valve chest; Fig. 4 is ttudinal sec-
. : \ Fmotor for
operating the controlling valve; Fig. 5 is &
pﬁn view of the same :ﬁth a pt;rtion of the

broken away; and Fig. 6 is
vertical Bw'{ion through the
vernor and pilot valve.

1. indicates the turbine which is upon a
con-

M

usted-on top of the turbine is a stool 4 sup-
porting the elett?ie generator 5. The gen-
erator is pxovided ‘with a cover 6 having
u dome T tliat incloses the speed governor.
The rotating elements of .the t!ll"ﬁ?llﬁ and
nerator are mounted on a vertical shaft 8,
the luiter being provided \with a suitable
step bearing not shown and guide bearings
9. Mounted on the turbine is u valve chest
10. Steam is admitted to the valve chest
by the conduit 11, and between the condait
and the vulve chest is a shut-off valve 12
which can be operate:d by the hand wheel 13
‘ by the weight
14, the latter being under the control of un
emergency speed governor. '
Referring to IMigr. 2, 1 indicutes the RSN
of the turbine which is divided into com-
the diaphragms 15 that rest
upon internal shoulders formed on the ens-
ing. The tor of the machine is provided
with a head 168 which supports the valve

55 chest 10 and also the packing 17 around the

| main“ shaft 8. Mounted on the

!

*ports 26 that register with

located in the compartments of

certaln new | 19 and intermediate buckets 20 betwesn the

rows of wheel buckets, the latter receiving
sleam from one row of buckets and dis.
chargm%it against the next at the proper
angle. Steam is admitted to the first ‘stage
by & nozzle 21 that is bolted to the valve

est 10, and comprises a lplurality of dis-

charge orifices or passages {ocated in a com-
mon plane concentric with the wheel axis

Between one stage and th® next are stage
nozzles 22 for converting“the pressure of

the steamn into velocity and discharging it
against the wheel buckets.

Referring to Fig. 4, 10 indicates the valve
chest having a series of pussages 23 com-
municating with the sections of the admis-
sion nozzls 21. The upper part of the valve
chewt i3 bored out to form a cylinder 9. In
this is located a sleeve 25 having a series of
the pammges 28
in the lower portion of the chest. By pro-
viding s sieeve as shown the ports can Lz
accurziely and readily formed, und the same
can be removed in case of trouble. The
right hand end of the sleeve 23 is providea
with a flange 27, which flangu is located be-
tween the main body of the valve chest and
a detachable head 28. In this
an adjustable packing 20 to prevent the é.

cape of steam or other elastic fluid around

the piston rod 30. "The rod 80 is connected
to & balanced piston valve 31 having aun
opening thewthmu%’h which valve controls
the passage of flui from (he inlet conduit
11 to the passuges 23. Formed on the head
28 15 a brucket 32 thaut curries the pivot 33
of the bell-crunk lever 84. This lever is
connected to the right hund end of the pis-
ton rod by means of 'a fork 35 in which i

supported e trunnion block 86. The block

18 perfornted to reeeive thoe eyiindrical end

of the lever 34. As the piston rod moves to
and fro, the end of the lever will slide to
nhd fro in the trunoion block. This lever
fors a part of a follow-up device to pre-
vent overtravel of the motor and the con-
trolliniz valves. To the left hand end of
the vuh‘u chest is bholted a cylinder 37 con-
tuining u lining 38. Mounted for movement
in the cylinder 14 a pision 39 which is rigidly
connected to the piston rod that uctuntes the
piston valve. Where the rod passes through

head is locatod, |
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‘valve heads and the ports 48 and 49
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the head of the exlinder und where # enters
the valve eliest, packings 10 ave provided to
prevent the eseape of thid. Fludd, such as
water or ot Tor operating the piston 39, is
ndmitted 1o the exlinder by the ports 1 and
12 which wre conneeted to the pilot valve.
When thaid is admitt¢d througl the port 41
nd s permittéad to eseape through the Pt
12, the piston 39 and s connected valve are
cansed to move (o the right, and when tiid

15 admitted to the port 42 and periitted to

escape through the port 41, the Piston and
its connected valve are enused (o move to he
left, thereby deereasing the number of ports
26 though which steam or other olastic thiid
Pi=~es to the admission nozzles 21, |

In I1g. 3 is shown in cross section the
valve chest. Inside of the valve chest is the

sleeve 20 having scgiental ports 26 com-

uanicating with the passages 23 leading to
the admission nozzles 21, 1 will be obsersyed
Urt one-had [ of the passages 23 extend from
the left hand side of the center of the chest
to the nozzles, while the remainder, as show
i dotted hnes, extend from the rierht hand
side.  The discharge ends of the pilssires
from opposite sides of the chest alternsto.
und the ports 26 are so formed that first
Jassage on one side of the chest is supplied
with tleid and then one on® the OpPPosIte side,
These passages terminate in the same plane,
which plane is concentrie with the wheol
XIS, 'i'hiﬁ Ieans that one nozzle section
wil receive fluid from a passage on the right
of the controlling valve, the next will receiva
fluid from u passage on the opposite side,
and so on. By reason of this sreangement
of purts I am able (o muke a valve ehest of
nunnnum size for a given amonnt of motjve
fhad.  'This areangement. also pernits of
walls of suitable (hickuess between the dif-
ferent passages. - '

fu order to have the controlling device for
the fluid actunted motor as near (o the speed
povernor as possible, and thereby avoid in
ro far us possible troubles incident to Jost

ation in the moving parts, Inck of aline-

ment, ete, I mount the ensing 45 for the
Pilu! valve 46 on the side of the dome 7.
Fhis ensing is provided with an admission
ort 47, a port 48 connected to the port 42
y a pipe 44 (IFig. 4) of the motor, alzo with
R port 41 connectyd by a pipe 43 to the port
41 of the motor (INig. -ls. In addition to
this 18 s#a exhaust port 50 communicating
with the opposite ends of tlie ptlot vaiveand
digcharging through the npe 1 (Fig: 1)
to a snitable receptacle. d)wing to the fact
that the valve 46 is of the Distor type with
the high pressure admitted (o a point be-
tween the piston heads while the opposita
sides arve exposed to the same low pressire,
the valve is balancéd and has no tendency
of 1tself to move in either. divection. Tha

are

) —— A il
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957,808
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l

nrranged to have little or no overlap so that
Y wovement of the valve will canse the
luid under pressure to be admitted (o one
stde of the motor piston 39 or the other aid
thus aetuate the mnin controthing valve 1,
Mounted on top of the pilot valve cising 1s
w head 52 having goides formed on the
Hpper end o direet the movements of the
shding bloek 53, the latter being connected
to the governor actuated lever 5%, Mount.
ed onn bracket 59 formed. integral with the
Pilot valve easing is n sector 356 which is
pivoted at 57, The sector is provided with
no=lot 38 having corrugated walls.  This
slot s non-concentric with respect to the
Wxis of the sector, the distance from sgid
axis gradually iLereasing from the left to
the right hand side.  The sector forms a
part of the follow-up device to prevent over-

oot

HU

ll':l\'vl uf Ilw uunll‘u“illg \'ll]\'c uml is CoOly-

heeted by the rod 59 with the bell-cranlk
lever 60, g, & 'Fhe lever 60 is connected
by i rod 61 Tever 62, and rod 63 with the
bell-evank lever 34 (Fig. 4). It is to be
noled that the lever ot s sipported sclely
by the governor and the sector, and that
under certuin conditions the fulerum is at
the sector and under other conditions at the
gevernor. Owing to this connection it fol-
lows that as the motor pston 39 and its
connected vaive moves in one direction or
the other from a given pos=ition, motion in
one divection or the other will be nnparted
to the sector 56, and in so doing the end of
the governor lever will be raised or lowered.

Referring again to Fig, 6. a spindle 64
15 threaded to the upper end of the main
shaft 8 and pinned thereto is n Piece 65 hav-

g a forked end which embraces a frame

GG, the Intter being adapted to slide

up apel
down on the :ﬁ‘!nmllv G+, Mounted i sfots
I the arins o

mrt 6o are four Wlillt‘l‘
welghts and rollers 67, These roHers are

neted upon by centrifugal foree wid as they
are forced outward awny from: the axis of
rotation. due to an increas~e in spred, the
fraoue GO i3 caused to move nupward by ren-
son of the upper rollers pressing on ‘the in-
clined surfaces 68, ‘Ihe inclined surfaces 69
it the lower end of the frame beimg slanted
in the same direction permit this nction to
take place. On the other hand as the speed
decreases the rollers move toward the nX1s,
the inclined surfaces 68 and 69 causing the
frame (o move downwavd, Mounted on e

upper end of the frame 1s a collar 70 to

wWhich iz conneeted by a suitable joint the
left hand end of the.governor lever 54, To
thix collar is also connected the right hand
chd of the bell-crank lever 71, 8

ing the spindle 64 and seated on n nal 72 at
one end and on the collnr at the other is X
compresston spring 73, which sprive ael« in
opposilion to the centrifugal force exertod
by the weights. The upper end of the Spin-

SUrronneg -
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“with a horizontal slot

a roller 78
that is carried by

the upper end of the bell-
crank lever 71. The lower end of the voke

is vided with a spindle 790 which ix
guided at the bottom by a suitable bracket
&t to the dome. Surrounding this
I8 an auxiliary compresion spring 80
which normally tends to pull the rod and
“its attached yoke downward, thereby coip-
erating with the main spring 73, Sur-
rounding the spring 80 is a snitable casing
to protect the same from in jury.

operation of my improved mechanism

18 as folm: Assuming that the main con-

.30 trolling valve 31 is in a mid ition and
there 18 an increase in spoed due to a de-
crease in load, the weights 67 will move out-
wardly and in so doing rsise the frame 68
inst the stress of the spring 73. Under
t.ﬂse conditions, the collur 81, carried by the
right hand end of the governor lever 3 and
seated in.one of the notches in the segment
1ot valve 51 is
18 permits fluid
from t wdttll:liuiou
port 41, Fig. 6, to the port 48 and ¢ nce to
fod 42 inl‘tho cylinder of the motor (Fig.
) and start the piston into operstion in a
direction to the ported area of the
turbine. Just us soon as the motor 1ston
starts into operation, the follow-up

tions ’
tensiﬂ:md will pull the
tain digtance to the right. Ing
load change to be small, the segment will be
pulled a ?ﬁ;am corresponding to one notch,
and the roller 81 #ill drop into the notch
x DOW situated ai the left. Thi '
43 the outer end of the lever to drop a certain
amount and in so doi
ptlot valve 51 to its initia
shutting off the admission
notor cylinder and st the
ring the exliswit therefrom
on will be locked
Dquid.  Assuming the
fairs, ns the frame
the' centrifn
85 crunk lever 71 forcen ile
by a slight amount. -,
Upon an increase in lond, the reverse of
the  above operation takes place. The
weights moving inward permiit the fraine 68
80 to ¢‘l‘mp u slight amount due to the down-
ward pressire of the sprin 13, and in s0
doing the spring depresses tﬁe collar 70, the
left ﬁun(l end of governor lever 54 and the
pilot valve 16, thus adinitting liquid to the
motor cylinder ut the oppowite end causing

10

18

. *

40

change the

the oontrolling valve to movs to the right
This same action causes the u of
the bell-crank lever 71, Fig. 6,

the right, and in so doi Increases the
stress on the spring 80, Tl?e follow-up de-
Yice comes Into service again but this time
It pushes the rods 63, 61 and 59 upward and

the governor lever to
_ right of the one for-
merly occupied by it, which restores the
pilot valve to :is initial position,

Under normal conditions some of the ports
23 in the valve chest will be open and one
or more closed, ain load con-

ood that the ap-
Paratus shown is only illust rative, and 4hat

be carried out by other

means.

What I claim as new and desitre to secure
by Tetters Patent of the United States, is—

1. In a governing mechanisin for tur.
bines, the combination of ported valve
chest, a controlling valve therein which
moves.over the ports, a motor for actuating
the valve. & speed governor driven by the
turbine shaft. & pivoted rector having g
eccentric cam slot therein, a lever which is
sipparted by the governor at one end and

bv the cam slot at the other. o pilot valve
that is attached to the lever and ‘ig held: in
ponition thereby, a casing for the vilve, and
» connection that i attached to the mector
niid the motor piston mo that the Iovements
of the piston are transmitted to the sector
und through it to the lever and pilot valve,
"2. In a Roverning mechanism for tur-
bines, the combination of a valve a
controlling valve therein, & fluid actnated
motor for moving the valve, a speed gov-
ernor driven by the turbine shaft. o pivoted
noctor having an eccentric cam HjOt therein
and forming a part of a follow-up device,
a lever au mﬂyj?:' the governor at one end
and by cam alot in the sector at the
other, uﬂd lye for controlling the mo-
tor which is attached to the lever interme.
'dinl:e its ends ang .

95

106

110

118

is held in position thereby,
Y the motor piston, and ‘a
ween the last mentioned lever
or for moving the latter to
eflective action of the cam slot
on the governor suvported lever.
3. Ina gm'eminf
the combination o

139

mechanism for turbines, 125
& valve chest, a control-
ling valve therein, u fluid actusted motor

for moving the valve, a speed governor
driven by the turbine shaft, a support ad-

Jucent the governor, a pilot valve and its 130
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15

30

315

40

2

cusing mounted on the support, a pivoted
sector having an eccentrie cam slot therein
and formmg a part of a follow-up deviee,
n bracket for supporting it alever sup-
ported by the governor at one end and Iy
the cam-slot 1n the seetor at the other and
bhoth the gaoverhar ahed the enm :alnl"zlt'!ilt;_':

to move the lever, the said fever hding pivot-

nlly connected to the pilot valve for support-
ing and maving it nnd @ conneetioin hetweers
the motor and controlling valve and the
sector for moving the latter to clhanee the
posttion of the eam slot,

. Ina governming mechanism for Girbines,

the cotnbmmation of a valve ehie<t. 4 cantrol-
lillg valve thereme o thad actuated motor for
Ilm\'illg tlw \‘:ll\'t'. ] :--lu't'{l raovernor tll'i\'t'u
by the tirbine shaft, a pivoted <ector Torm-

e a0 part of a follow-up deviee, o lever

supported by the vovernoe at one end s
the seetor at the other.a pilot valve for con-
trolling the motor which i~ attached to the
lever antermediate i end<. an auxiliary
sprivg which acts on the vovernor end of
lfw lever, amd aowmceans uniting the control-

Hnge valve and the sector for movine the

Jatter.

d. Ina governimg wechantsm for turhines,
the combimation of a valve chest. 1 control-
hug valve thereing a flond actuated motor far
movingr the valve, a speed governor driver
by the turbine shaft. o pivoted sector form-
ing a part of a follow-up deviee, n lever
supported by the governor at one end and
the sector at the uther, a ptlot valve for con-

trodling the motor which is attached to the

lever, an auxiliary spring, a means for trans-
mitting its effect to the governor actuntod

~lever, a lever moved by the controlling valve,
and a connection between the levey and the

sector for moving the latter.
6. In a governing mechanisosy the combi-

nation of a governor, a controlling valve of

16 pigton type, n cuasing in which the piston

-

e i el e

- - R e S
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vitlve travels Tor controlline {he passace of

IS pores i Che castne which extend from

aopposite side of ihe valve to the points of
dischorees o flutd actaated motor for moy er
the \'u‘l\:l‘. i :~|H'1*tl rovernor. a o=ecltor form-
me o part of a follow-up deviee, @ lever
moved by the governor at ane cid and by
the seetor ot the other, sl cotineel o b
tween the wotor and the <cetor Tor oy ine
jlll‘ Litter to t‘llﬂ!l,‘[_{i! I_]u- lm-*ilinll Of Oder el
of the lever,

v, In o ;_qm:-rn*ih;: echitostin, e combi
nation of a che<to o controlline valve thepe-
i, peoct= i the ehiest over whieh the valve
tranvels to vary the passagre of motive floid,
n hard acthated motor located on one <tde of
|]|{' t'lll':-nl'. ol lt'\‘t‘l‘ |lu':lll'il HY ilu' H]rlﬂl.‘*i[i' t‘llt-l
fiﬂ'lllillg g o uf ol rllllll“"lll-l Ili‘\ LR | :_fil\"
craolr, g l:i}ul vitlhve for the motor contyolled
by the governor, and a meane acting on the
priot valve which recetves its motion Trom
sald Jever, .

S, In o governtne mcechanism, the combi-
mation of o chests a controlling valve there-
. port< in the chiestcover which the valve
travels to vary the passage of motive fluid,
a flurd actunted motor located on one side
ol the chest, a lever loeated on the other and
formimmg o part of a follow-up device, a
piston rod whieh 15 common to the motor
p=ton. valve and lever; a povernor, a pilot
valve for the motor, a lever actuited Ly the
governor for moving the pirlot valve, u de-
viee for restoringe the pilot valve to iy ini-
Gl position after it s moved by the gov-
ernor. and o connection between the lever
andd sand deviee, |

In witness wherceof, 5 have hercunto set
iy haiid this T2th day of June, 1907,

PAUL “YLIVIELR.

Witnesses:
Ceros MyRrMiaN,
HHaxnsaon . (oxE.
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