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To all u k om it MUy CORCETTY:

Be it known that I, WiLLiam L. R. E‘\{MET
a cit'zen of the United States, res'ding. at
Schenectady, county of Schenectady State
of New Yo {; have invented certdin new and
useful Improvementb in Governing Mechan-

isms for Elastic-Fluid Turbines, of which the

- following :s a specificat.on.

1o

Certan types of turbines as commonly

constructed are provided w th separately-
‘actuated nozzle-valves, each valve-be.ng ca-

~ pable of opening and closng .ndependently

L5

of every other valve. Each nozzle-valve is
operated by a fluid-actuated motor, and in
order to control the. motors, and therefore
the valves, a.relay or aux. ha,ry valve 1s pro-

 vided for e&ch motor, the rela,y—va,lves in turn
~ being controlled by a device respons.ve to

20

load changes-—such, for example, as a fly-ball

governor. Asconstructed the nozzle—va,lves

- motors, and relay-valves are included in. the

same structure

Pract.ce has demonstrated

~ that owing to the frequency with which the
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nozzle-valves are opened and closed by the

motors the force exerted by each motor has a -
tendency to break the stem or connection be-.
tween it and the valve. -

In order to start the motors from a posi-
ton of rest and in a d.rect-on to close the

valve, springs are employed, which are lo-

‘ston

cated between the head of the motor- 5}
that

and the cylinder-head. I have foun

these-springs are liable to lose the'r temper

when subjected to superheated steamor other

fluid and also that w.th the constructions

heretofore employed they are too short un-
less the mechanism as a whole is made unduly
large. Some difficulty has also been expe-
r.enced in operat'ng the relay-valves.

The present invent.on has for its object to
“improve the govern ng mechanism of elast.c-

fluzd turbines by obvia ating the objections set
forth above.
jections are obviated wll be set forth more
fully hereinafter, together with certain. other
features of improved construction.

In the accompanying drawings,which illus-
trate one embodiment of my invention, I\ g-
ure 1 is a view in side elevat'on of an elast.c-
flutd turbine of the mult: stage jet type.” Ifig.
2 is an enlarged sectional view through the
valve-chest and a nozzle-valve. Fig. 3 is an
enlarged sectional detail view of a relay-valve

‘Mounted upon the casin

The means by which these ob-

nozzle-valve &nd 1‘1 . 4 1s adetail view of the
cam—cylmders s'tuated on opposite sides: of
the turbine, with means for transmitting mo—-

“tion from one to the other.

1 represents -the base of the machme
which 1s connected to a condenser or atmos-
phere by the conduit 2.

more bucket - Wheelb as the case may be.
Usually a number of valves will be provided.
1s a stool 4, that
supports the dyna,mo electr.c inachine or
other load device 5. -

Mounted above the
| base is the cas.ng 3, which includes one or

"‘5

The upper end of the dynamo is prowded. '

with a cover, which supports the dome 6, the
latter surroundmﬂ' the speed- Lesponswe de-
vice 7 and carrying the lever 8 for transmit-
t:ng mot.on from said device to the mechan-
ism for controlling the relay-valves.

upper end of the turbine-shaft, which also
carr.es the revolving member of the dynamao.
Mounted on top of the turbine-casing are one

‘or more steam-chests 9, containing a plural-

The:
speed-responsive device-is attached to the
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ity of individual nozzle-valves which have an

| open and a closed position, but no interme-
In order to distribute the strain
+ evenly about the wheel, 1 prefer to arrange

diate.

8o

the nozzle and other controllmg valves i

groups. In the present illustration
a plurality of sections, twelve being shown in
the present iltustration.
elast:c fluid is delivered to the chest by a con-

rounds the stool. The condwt is in turn

supplied from the pipe 11, leading from the

bo:ler.

Referring to Kig. 2, the constructmn and
a.rra,ntrement of the nozale—valves arid their
actuatin o mechanism will be described. Since

‘all of the parts are duplicates, a description
9 repre-
sents the steam or valve chest, which 1s pro-
vided with front and rear LllI‘VGd walls to

of one of them will be sufhicient.

mal{(., 1t conform to’'the shape of the turbine-
casing and stool. In F'g
wall of the chest i1s the front wall in Flg 1.

The interior of the chest.is cored out to form

a chamber 12, which 1s or may be common to
all of the valves. Extending downwsrdly
from the chamber are as. many nozzle-pas-
sages 13 as there are nozzle-sections. These

Steam, or -other

two
groups of nozzles are shown, each compris: ng

dw.t 10, which surrounds or part’ally sur- -

g0

95

2 the left-hand -

101

for ¢ ontl n]lmg the motor which ac tuates the | paqeaﬂeb are formed in the pr 0]9(,131011 14, tha,t |
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~expansion where expansion

&

constitutes an extension of the bottom wall
oi the chest. To the lower end of the projec-
tion 18 bolted or otherwise attached a sec-
tionals nozzle 15, comprising a plurality of

closcly - associated nozzle-sections, each of

which 1s provided with a well-rounded bowl |
10 and a throat and (].I_S(‘:h;‘;ll'g‘e--f)l‘l'ﬁ_{}% of swmt-.

able shape. These sections should have the
same angle of delivery and the same ratio of
1S necessary.
iuch passage 13 may supply one or more sec-
tzens of the nozzle, as desired, and each noz-
zle-passage may and preferably does cover
wore than one bucket-space.  Theupper wall
of the chest is bored out to form a cylinder
17 Top the motor-niston 18, which opens and
ctoses the nozzle-valve 19, The valve is pro-
vided with a removable seat 20, that is car-
ried by the lower part of the valve-chest. = 21
represents the head of the evlinder, which is
provided. with an elongated projection 22,
that enters the barrel 23, that connects the
motor-piston 18 and the valve 19.  The pro-
jection is provided with a vertically-extend-
ing passage 24, which conveys high-pressure
i to the mside of the barrel. It is also
provided with one or more transverse pas-
sages 25, which communicate with the verti-

eal passage and diseharee steam into the cyl-

Cprovided with a suitable packing—such, for

.
Syl

- ston=sprine 26, which tends at al

4°

45

L |
L7y

mwder 17 behind the piston.  The piston is

examyuy, as a plurality of grooves—and on
the inside makes a elose fit with the eylin-
drreal surfaee on the upper end of the projec-
tinn 24, Surronnding the projection and Jo-
cated - between it and- the bharrel is a COMPres-

| times to
close the valve agatnst the pressure exerted
upon the piston by the fhud in the chamber

12, By placine the sprine inside of the bar-

rel 11 0s e a measute protected from the hot
steam 1 the chest, and hy reasonof its having
considerable Tenoth 1108 not so lable to. in-
jury-as a short spring. - 1t is more reliable in

‘operation, simee 1L s casier to make a long
spring with the doesived scale than it is a

short one.  Situated in the eylinder and
above the piston is a spring-plate 27, that

serves to reduce the shock caused hyv the
opening of the valve.
upwardly abd passes the ends of the trans-

As the piston moves

verse passage 25 a certain amount of motive
fiaad 15 trapped in the eviinder, which fluid
aits as a cushyon for the opening-valve.

|
i
|
i
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pressure steam; but as the lever 47 decreases
the pressure on the spring 44 by a certain
amount the steam-pressure thereon will be
sullicient tostart the valve, and since the ex-
posed area suddenly increases the valve will
open with a sudden movement or jump, and
thus prevent cutting of the valve or its seat.
The relay-valve chest is provided with as
many cylindrical openings as there are relay-
valves, and each opening is provided with a
cover 30, which has a projection on its under
side, the said projection being provided with
a valve-seat 31, Fig. 3. Extending trans-
versely and just above the valve-seat is a
passage 32, that communicates with the ex-
haust 33. In addition to the transverse pas-
sage 18 a circumferential groove that connects

75

8o

with the ends of the passage and opens into -

the exhaust. Situated below the projection

on the cover and seated on the valve-chest is

L IrL TR S ——

- r—-l-l— —r - mrmm—m.a —a=x.
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In erder to control the-opening dnd closine

ol the nozzle-valves corresponding relay-
valves 28 are provided, each valve being

anounted i a suitable valve-chest 29 that s

J

- straight 1o a Jongitudinal direction instead of

6o

curved, like the steam=chest.  Thisisdone in
order that a simgle cam will be saflicient o
operate sl of the valves and also that the

- given motor and its

a detachable piece 34, containing a valve-
seat 35 for the lower end of the relay-valve,
and also a vertically-extending passage 36,

‘which communicates with the source of high

pressure—such, for example, as the pipe 37,
the latter being connected to the chamber 12.
In addition to the passage 36 two.or more
vertically-extending passages 38 are pro-

vided, which when the relay-valve 28 is raised
from its seat admit hich-pressure fluid into

the passage 39, the latter being connected by
the pipe 40 with.the passage 24 and the up-
per side of the metor-piston.
and 1n a position whare it is readily accessible
s a cut-off valve 41, by means of which any
nozzle-valve can be cut
out of service. = . . e

The relay-valve chest 1s mounted on two

or more posts 42, which support it at a point

some distance from the nozzle-valve chest.
By.this arrangement the parts are rendered

| eéasily accessible and the heat from the noz-

zle-valve chest is not imparted to it. By
keeping the temperature of the relay-valve
chest down the troubles due to overheating

-are reduced to a minimum. - To each relay-
attached a stem 43, which passes up

valve 1s

In the pipe 40

90
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through to the cover 30 and the projection

thercon and terminates in:a head that is
adapted to receive the Jower end of the com-
pression-spring 44, The. lower end of the

spring is seeured to the head by any suitable:

means.  The stem 43 should be packed to

prevent the escape of steam,  In the present

instance the stem passes through a long hole,
and the water collected 4n the space between

1L and the adjacent walls is relied uponito act.
as o water packing.  The upper ' end of the

spring 44 is attached 40 the cap45. The

“spring 44 forms the-only connection hetween

relay-vaives may be of correspondine leneth,

When the relayv-valve is on its lower seat |, a
relatively small arean is exposed to the fugl)-

the head on the stem 43 and the cap'45, and
i this manner all-trouble due to binditg and
non-alinement of the parts is prevented. On
the left-hand side of the valve-chest is an up-
rigit 46, tnat carries the fulerum for the hori-

ITS
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~ zontally-extending lever 47. The outer end ! is now permitted to pass through the

IO

of the lever is provided with an antifriction-
roller that engages with a projection 48 on
the cam-roller. On the lever at the point di-

rectly over the cap 45 is a projection which

engages with the latter for actuating it.
Bolted or otherwise secured to the right-
hand side of the relay-valve chest are two or

‘more uprights 49, that carry bearings for the

rock-shaft or spindle of the cam-roller. The
cam-roller is actuated by a flexible band 52,

- Fig. 1, which is wrapped wholly or partially

around 1t. - The opposite end of the band 1s
connected to a rod, and the latter is 1n turn
connected to the speed-responsive device by
the lever 8. The cam-roller 1s moved 1n the

- opposite direction by an-extension-spring 53,

which is attached to one end of the band and

- to a stationary abutment, the said band being

20

. 30

35

turbine-shaft.

suitably secured to the roller. As the posi-

tion of the balls changes, due to changes in

speed, the cam-cylinder is rocked forward or
backward, as occasion demands. Undernor-
mal load conditions certain of the relay-

valves will be depressed, certain of the other

valves will be in a raised position, and one
valve will be doing the goveming. ¥rom
this it follows that certamn of the nozzle-
valves will be closed, while others are open,
and that one nozzle-valve 1s opening and
closing to govern the machine. 'The cam-
cylinder i1s so arranged that all the nozzle-
valves may be cut into or out of service.

. In Iig. 4 are shown two cam-cylinders 48,
which are located on opposite sides of the
On one end of each cylinder

1s a gear or pulley 50, that 1sconnected to the

40

50
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gered.

“has depressed the relay-valve 28.

corresponding gear or pulley on the opposite
cam - cylinder by a chain or belt 51. By
means of this arrangement motion imparted

“to one cylinder 1s transmitted to the oppo-

site cylinder. It is preferable to so arrange
the projections on the cam-cylinders that a
nozzle-valve will first open on one side of the
machine and a second nozzle-valve open on
the opposite side of the machine, and so on.

To state the matter in a differént way, the

projections on the two cylinders are stag-
In thismanner the load is distributed

evenly over the wheel. If desired, however,

several nozzle-valves may he operated suc-

cessively in one group, and then some or all
of the valves 1n the second group, after
which the valves in the first group will be
acted upon by the governor. |

Assuming the parts to be 1n the position
shown, the nozzle-valve 19 1s supposed to be
in the act of opening and the cam-cylinder
The sup-
ply of hgh-pressure fluid to'the back of the
motor-piston is now cut off and the relay-
valve has been moved away from the seat 31,
which controls the passage of the exhaust.
The steam which has been in the cylinder-
space 17 and in the space within the barrel 23

. 1ipe
40 and the passage 39 in the direction o}:) tﬂe
arrow ::nd past the valve 28 and its upper seat

into the exhaust 33 in the direction of the ar- -
row. This means that the pressures on op-

posite sides of the motor-piston are unbal-
- anced, the pressure on -the face adjacent to

the steam-containing chamber 12 exceeding
As soon as the valve

that on the ulpper side. As
opens slightly the motor-piston is- unbal-

anced to a greater degree, because the steam
then has access to the under side of the valve.

79

Hence its area is added to that of the piston.

On the other hand, assuming that it was nec-
essary to close one of the nozzle-valves, the
projection on the cam-cylinder would
off of the roller on the actuating-lever 47 and
the steam-pressureon the under side of the
valve 28 would cause it to rise with a jump
and engage the seat 31 and cut off the pas-
sage tO the exhaust. High-pressure steam
would then pass from passage 36 past the
valve into passage -39 1n the direction of the
dotted arrow, thence through the pipe 40
intothe barrelof the nozzle-valve and motor-
piston. The pressure exerted by the fluid
plus that of the spring will start the valve
into operation,and as soon as the passage 25
is uncovered the additional area of the piston
thus exposed is added to that already in
service for moving the nozzle-valve toward
its seat. . ' -

80
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The nozzle-valve and -the mechanism for _

actuating it form the subject-matter of a
divisional application, which division was
made subject to the requirement of the Pat-

100

- ent Office under the provisionsof Rules41and

L

42 and bears Serial No. 279,310, filed Sep-
tember 20, 1905. - -

In accordance with the provisions of the

Lo5

patent statutes 1 have described the princi-

ple of operation of my invention, together
with the apparatus which I now consider to
represent the best emmbodiment thereof; but 1
desire to have it understood that the appara-
tus shawn 1s only tllustrative and that the

invention can be carrted out by other means. -

What I claim as new, and desire to secure
by Letters Patent of the United States, is—
- 1. In.a governing mechanism for elastic-
fluid turbines, the combination of a chest, a
plurality of nozzle-valves therein, relay-

ITO

115

valves, a chest therefor separate from the
nozzie-valve chest, conduits for conveying

| fluid from one chest to the other, and means

for operating the relay-valves. R
2. In a governing mechanism for elastic-

fluid turbines, the combination of a chest, a

plurality of nozzle-valves. in the chest, pis-
tons for moving the valves, relay-valves for
controlling the pistons, levers for operating
the relay-valves, and a yielding 'mec{

tween the valvesand the levers.

3. In a governing mechanism for elastic-

fluid turbines, the combination of a support,

um be-

12D
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from by a space

tend transversely

4

the levers in a predetermined manner, and an
elastic medium between each valve and lever.

4. In a governing mechanism for elastic-
fluld turbines, the combination of a nozzle-
vaive chest which is shaped to conform to
that of the casing, a relay-valve chest which
1s straight and which is separated from the
nozzle-valve chest to prevent the transfer of
heat, & cam which extends parallel to the re-
lay-valve chest, a plurality of valves in each
chest, levers for operating the relay-valves
which are moved by the cam, and motors un-
der the control of the relay-valves for actuat-

ng the nozzle-valves.

5. In a governing mechanism for elastic-
fluid turbines, the combination of a chest con-
taining nozzle-valves, a relay-valve chest sup-
ported in a definite position with relation to
the nozzle-valve chest but separated there-
to prevent the transfer of
heat, a plurality of relay-valves for control-
ling the nozzle-valves, and a cam for actusat-
ing the relay-valves in the proper sequence
which is supported by the r~lay-valve chest.

6. In a governing mechanism for elastic-
fluid turbines, the combination of a valve-
chest, a plurality of individual valves mount.-
ed therein, levers for actuating the valves, a

spring carried by each valve-stem which en-
~gages a lever; and a means for moving the le-
“vers1n their proper sequence.

7. In a governing mechanism for elastic-

fluid turbines, the combination of a valve-

chest, a plurality of valves therein, a stem for

each valve which extends through the chest;
~a plurality of levers which extend across the
chest, a ylelding medium interposed between
each stem and its lever, fulerums for the lo-

vers located at one side of the chest, and a
means for actuating the levers located on the

~opposite side of the chest.

8. In a governing mechanism for elastic-
fluid turbines, the combination of g valve-
chest, a plurality of valves each mounted in g
separate opening, a cover for each opening
through which the valve-stem extends, a
ylelding medium which is attached to each

stem, levers-for actuating the valves that ex-
of the chest, and a cam lo-.

~cated at one side of the chest for actuating

55

the levers.

plurality of valves mounted therein, levers
for operating the valves, a cam which moves

- Witnesses:
9. In a governing mechanism: for clastie-"|
fluid turbines; the combination of a ches

it con-

822,256

taining valves, means for actuating them, a
second chest containing relay-valves, means
for actuating the valves, conduits for convey-

ing fluid between the chests, and’ cut-out

valves for réndering the nozzle-valves inop- 60

erative. o

10. In a-governing mechanism for elastic-
fluid turbines, the combination of a chest con-
taining valves, means for actuating them, a
second chest containing relay-valves, a sup-
port for the second chest which separates it
from the first to prevent the transfer of heat ,
conduits for conveying fluid from one chest to
the other, and cut-out valves which interrupt
the passage of fluid from one chest to .the
other. | o .

11. In a governing mechanism for elastic-
fluid turbines, the combination of valves

which are divided into groups and are ar-

ranged to open and close to admit fluid to the
turbine, cams’ for operating the valves ar-
ranged 1n sets, and means for transmitting
motion from one set of cams to the other.

12. In a governing mechanism for elastic-
flurd turbines, the combination of valves

‘which are divided into groups and are ar-

ranged to open and close to admit fluid to the
turbine, cams for operating the valves ar-
ranged I sets, means for transmmtting mo-

tion from one set of cams to the other, and a

speed-responsive device for actuating one
set of cams.

75
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13. In a governing mechanisin for elastic-

fluid” turbines,  the combinatior. of valves
which are divided into groups and are ar-
ranged to open and close to admit fluid to
the turbine, cam-cylinders for operating the

valves, means 'fOr;d'fi.Viﬂg one cylinder from

the other, and a speed-responsive device for
lmparting movement to the cams.

14. In a coverning mechanism for elastic-
fluid turbines, the combination of valves
which are divided into groups and are ar-

ranged to open and close to admit fluid to

the turbine, cams arranged In sets, the cams
of the sets being staggered to actuate the
valves in the groups alternately, and a means
for operating the.cams. .~

In witness whereof T have hereunto set my

hand this 4th ¢ lay of April, 1904,

WILLIAM L R BAMET

o B. B, 1§8% LI,
[TeLeN Orronn.
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