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To all whom it may concern:

Be it known that I, Oscar JUNGGREN, a

~citizen of the United States, residing at

10O

Schenectady,
of New York, have invented certain new and
useful Improvements in Governing Mechan-
ism for Turbines, of which the tollowing is a
specification. . a S

This invention relates to mechanism for
governing the speed of steam-turbines: and

1ts object is to modity existing structures

with a view to securing greater compactness

- and readiness of'a,ccess_and alsg to lessen the

15

““hunt,”” which has been

20

welght. - | o
A further object is to correct a tendency to
observed in prior
structures of this kind. - . o
In carrying out my invention I provide one

or more sets of nozzle-valves, each valve ar-
ranged to be operated by its own individual

cam and the cams for each set arranged to

- tor actuates the cams and a pilot-valve con-

25,

1sm restores the pilot-valve to its

operate 1n suecession. A fluid-pressure mo-

trols the motor, said valve being itself under
the control of a speed-responsive device
driven by the turbine, Follow-up mechan-

closed position to prévent the turbine from

- surging above or below normal speed.”

3°

In the present invention there are two sets
of nozzle-valves arranged , preferably, ox op-

posite sides of the turbine and sctuated by a

- single motor, one set remaining idle until the

35

40

other set has been operated, or, if preferred,

one or more valves in one set may operate al-
ternately with one or more valves in the
other set. The motor consists of ‘a_cylinder
and piston, the . cylinder being preferably
horizontal and arranged *
level with the valve-chests. The exhaust

- from the pilot-valve is controlled by an inter-

rupting device—such, for example, as a

-spring-closed ‘pop-valve—preferably in con- |
junction with an ‘air-chamber, in order to
prevent too rapid an escape of the fluid, and
- thus overcome any tendency of the motor to:
The interrupting device causes the
- fimid to be discharged in periodical incre-
- Ients, thereby keeping the motor system in

45
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- a side elevation of an
bodying ‘my invention,- the casing being
to show the parts on 8 |

4

hunt.

a siight tremble.

In the accompanying drawings, Figure 1 is
Ilprig ht tlll'bllle em-

broken away in order

county of Schenectady, State

erating parts.

porting the generator 2 is a stool 3.

‘rounds the shaft-governor

‘responsive device to thedcontrolling
valve or regulator of the hydraulie
pressure motor. Situated at convenient
points on the turbine-casing are the valve-

normally

ings in the walls of the

| piston 15, working

substantially on a | - _
posed one slightly behind the other.
: cam engages with a lever 17, fulcrumed at 18
4.1n a frame 19, erected on the valve-chest,
and engaging with a cross-head 20 on the

-1ts seat in the chest by a compression-s

| large scale. Fig. 2 is a-top plan view of the
Kig. 3 is a longitu-
operating the

same, partly in section.
dinal section of the motor for
nozzle-valves.

Fig. 4 is an end elevation of
the same.

Fig. 6 is a
and 1ts op-
Kig. 7 shows the antihunting
devices. Figs. 8 and 9 show the two sets of
cams 1n end view, and Fig. 10 is a top plan

vertical section of a nozzle-valve

view of a modification..

Only the upper part. of the,-casiﬁg 1 of the
turbine is shown. Located above it and sup-

The up-

Fig. 5 is a cross-section of the
-same through the pilot-valve.

55 |

6o

per end of the generator is closed in by a head

4, which is provided with a dome 5, that sur-

lever for transmitting motion from the speed-

70

and supports the

or pilot
or fluid-

75

chests. There are preferably two of these

chests 6 6, located diametrically op?osit.e to
earings

each other. Supported in suitable
on each chest is a rock-shaft 7 7/, to which is

secured a bevel-gear 8 8. A shaft 9 extends

across the machine, passing through open-
stool 3 and journaled

in bearings on the valve-chests and in brack-

ets 10, extending from the rear end of the

motor-cylinder 11. The cross-shaft carries

30

bevel-gears 12 12/, meshing with the gears 8

8'. A spur-gear 13 is secured to the shaft be-

tween the brackets 10 and meshes with a

rack 14, ‘which can be reciprocated by tht go

in the cylinder 11, and

thereby causes the shafts 9 7 7/ to rotate. =
On each shaft is a set of cams 16 16, dis-
Kach

95

stem 21 of a nozzle-valve 22, which is held to "

. Iing
23, mounted in the upper part of the frame
19. The stem 21 passes t

e top .of the

lever rests in the cut-away portion of its cam,

‘the walls of which are substantially tangen- .

tial to the hub of the cam, so as to give a

quick opening movement to the valve, ‘The

Ibo

ou%h a suitable
stuffing-box 24 in the removable

~chest.. . I |
~ When a valve is in the closed position, its

105
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~ cams 16’ are cut ﬁway much more than the | Iprovide an interrupting device in the escape-

. .alternately on opposite sides of the machine.-

10O

cams 16, so that none of the former will op-
erate unti all of the latter have opened their

respective valves, the two sets operating in

succession and not simultaneously. If pre-
ferred, however, the cams may be so cut
and arranged: that the valves will operate

- The piston 15 in the motor-cylinder 11 is

‘actuated, preferably, by liquid-pressure from

any suitable source, such as that which sup-
plies lubricant to the bearings.
fills the cylinder on both sides of the piston,

so that the latter is locked and cannot move-

unless the liquid is allowed to escape from
one end or the other of the cylinder. Ports

25 26 connect the ends of the cylinder with a

20

valve-chest 27, in which is a pilot-valve 28,
controlling said ports.. The valve is actu-

ated by a rod 29, pivotally connected to a

~ floating lever 30, whose front end is connect-

25

39

ed by a rod 31 with the free end of the gov-
ernor-operated lever 32.° The rear end of the
floating lever is adjustably pivoted to a rod.

33, by which 1t is ‘connected through a bell-

-crank lever 34 and link 35 with the jollow-up
This latter is fulecrumed at 37 on a
- hanger 38, depending from a bracket 10, and |

1ts upper end is connected by a link 39 with

lever 36.

the piston-rod or rack 14 of the motor. _
‘When the speed-responsive device actu-

- ates the lever 32, it moves the floating lever,

35

which fulcrums on the upper end of the rod |

33. This rod is at that instant immovable
because the

movement. of the floating lever opens the

- pilot-valve, thereby admitting liquid - pres-

40
.movement of the piston rotates the shafts 9
77" and operates one or more of the nozzle-

sure to one side of the piston and allowing it

to escape ifrom the other. The consequent

~valves, thereby varying the supply of steam

45

50
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to the turbine to correct the abnormal speed
which caused the governor to operate. This
in 1tself would -cause the pilot-valve to close
agaln, but not until the turbine had passed

to a condition of speed on the other side of
To avoid this hunting action,

the normal.

the follow-up device operates to close the
pilot-valve in advance of too much change in
the speed of the turbine. As soon as the
piston 15 begins to move the follow-up lever
36 1s carried with it, and through the link 35
and bell-crank 34 moves the rod 33 length-
wise, which in turn actuates the floating lever
and causes it to return the pilot-valve to its

piston 15. By this device only so many of

. the nozzle-valves will be operated as are nec-
essary to etfect the proper regulation of the

speed of the turbine. In order to control
these operations still further and prevent
any hunting of the piston owing to too sud-

The liquid |

1e parts to which i1t i1s connected
“are locked by the liquid in the cylinder. The

pipe 40, whereby the liquid is compelled to
escape 1 spurts instead of continuously.

One mode of producing this effect is shown In

Fig. 7, which is merely a diagram and does
not represent the actual construction or ar-
rangement of the parts. A valve 41 is inter-

osed 1n the escape-pipe with a spring 42
10lding 1t normally closed. An air-chamber

43 1s connected with the pipe between the

spring-valve and the motor. The valve is
constructed hke a pop safety-valve, so that
when 1t opens it will remain open for an ap-

preciable time until the pressure due to the

air compressed m the air-chamber has been
considerably reduced. The valve will then
close and remain closed until the liquid-pres-
sure has compressed the air in the chamber
to.a point where the valve will open again.
In place of the pop-valve I mav use any
other equivalent device in which ti'e valve 1s
operated by inertia—such, for instance, as
the well-known clack-valve of the hvdraulie
ram. In any event the result is an intermit-
tent flow of liquid through the escape-pipe,

‘keeping the system ““in a tremble,”’ so to

speak, and preventing the motor from over-
runming In either direction by causing the
piston to move in a series of short steps in-
stead of continuously.

Ifig. 10 shows a modified arrangement in
which the motor-cylinder is {)]a,ced_ at right
angles to the valve-chests with its piston-rod
44 passing through both ends and extended
at each end to carry a rack 45, meshing di-
rectly with a pinion 46 on the cam-shaft,

‘which 1s lengthened out and supported in a

bracket 47.  This is a samewhat stmpler con-
struction than the gther, though both have
been found satisfactory in actual practice.
One advantage of these is that all the work-
Ing parts are on the same level as the valves,
and therefore withmn easy range of inspec-

tion and accessible .-for adjustment and re-

pair.. Another advantage is that there are
no working parts above or near the genera-
tor-casmg, so that the latter is not disfigured
by the oil and dirt, which to a certain extent
are mevitably present on the working parts.

In accordance with the provisions of the
patent statutes, I have described the princi-

7C

8C

(O

05

1QO
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ple of operation of my invention, together .

with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to have it understood that the appa-
ratus shown is only illustrative and that the

, : _ | Invention can be carried out by other means.
‘normal closed position, thereby stopping the |

What I claim as new, and desire to secure

by Letters Patént of the United States, is—

1. In a governing mechanism for elastic-
fluid turbines, the combination with the tur-

I20

125

bine, of sets of nozzle-valves, a cam-shaft for -

‘actuating each set of valves, a liquid-pressure

motor Jocated at about the level of said

den a release of the pressure on one side of it, | valves, connections between said motor and

l30
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sald cam-shafts, and speed-responsive de-.
‘vices controlling said motor. -

2. In a governing device for elastic-fluid

turbines, the combihation with the turbine, -

of sets of nozzle-valves, a cam-shaft for actu-
ating each set of valves, a horizonta] cylinder

~ located at about the level of said valves, a

1Xe)

15

said cylinder.

piston in,said cylinder actuated by liquid-
pressure, connections between said piston

and sald cam-shafts, and speed-responsive
devices controlling the admission of liquid to

+

3. In a governing mechanism for elastic-

flund turbines, the combination with the tur-
bine, of sets of nozzle-valves, a cam-shaft for

~actuating each set of valves, a transverse

- 20

“each chest, a transverse shaft
~cam-shafts and passing t,hroungl ,
hydraulic motor mounted outside of and ex- |
- tending into said stool and connected with | |

- shaft geared- to said cam-shafts, a liquid-
pressure motor for rotating said transverse
shaft, and controlling devices for said motor _
| causing sald motor to operate by an inter-

| mittent motion instead oiP continuously, com-

responsive to speed changes of the turbine.
4. In a governing mechanism, for elastic-
fluid turbines, the coxibination with the tur-

bine-casing and the generator, of a stool in-
‘terposed between them, two valve-chests on |

opposite sides of said stool, a cam-shaft on

geared to said |
sald stool, a

.“

said ’tlza;hsverse'shaft, and controlling devices 30 '
for said motor connected to the speed-gov-

ernor of the turbine.

-~ 5. In a governing mechanism for elastic-
fluid turbines, the combination with mechan-
‘1cally-operated nozzle-valves, of a. liquid-
pressure motor for operating them and means

for causing said motor to operate by an in-
termittent motion instead of continuously.

6. In a governing mechanism for elastic-
fluid turbines, the combination with mechan-

35’-1_ |

tcally-operated nozzle-valves, -of & liquid-

Fress’ure motor for operating them, and means

or periodically interrupting the escape of the
hiquid from the motor when working. -~
7. In a governing mechanism for elastic-
fluid turbines, the combination with méchan-
ically - operated nozzle-valves, of a liquid-

pressure motor for operating them, means for

prising-a valve offering a predetermined re-

sistance to movement, and an air-chamber.
In witness whereof 1 have hereunto set my
hand this 23d day of July, 1906. - -

" OSCAR JUNGGREN.
Witnesses: u o
. BeEnjamMin B. Huwr,. -

~ Fraxnk J. Dore..
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