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To all whom it may concern:

Be 1t known that I, Francis HopGriNsox,
a subject of the King of Great Britain and
Ireland, residing at Edgewood Park, in the

county of Allegheny and State of Pennsyl-
vania, have made a new and useful Inven-

tion 1 Turbine-Governing Mechanism, of

© which the following is a specification.

10
- means for turbines. o
- Elastic fluid turbines are ordinarily pro-

This invention relates to elastic fluid tur-

bines and more particularly to governing

vided with extremely sensitive speed gov-

~ ernors, or controlling devices, which op-
erate 1n conjunction with more or less' com-

plicated valve - operating mechanisms and
proportion the amount of motive fluid sup-
plied to the turbine in accordance with the
load demand. The valve-actuating mecha-

nism 1s usually controlled by the governor
. through a fluid or electrically actuated re-

lay device and while it is ordinarily reliable

- and accurate in operation, it is expensive
- to build and difficult to adjust.
25

The object of this invention is, therefore,
the production of a governing mechanism

" for turbines which is of simple construction

and extremely sensitive and effective in op-

- “ eration.
- .30

A further object is the production of a
mechanically - actuated governor - controlled
valve-operating mechanism for turbines.

- The 1nvention, broadly, consists of a ne-
chanically - actuated governing mechanism
which operates in conjunction with the pri-

mary and secondary valves of a turbine and |

18 adapted to admit motive fluid to the tur-

bine periodically or in puffs; the amounts

- of fluid admitted, or the duration of the
- 40

- the load.-demand. The governing and valve-
operating mechanisms are so arranged that
‘the primary valve will admit motive fluid
In regulable amounts to the initial or pri-
‘mary stage of the turbine while the turbine

puils, being proportioned in accordance with

is operating under normal loads and the

secondary valve will operate in conjunction

. with the primary valve and admit motive

50 while the turbine

- s1ve loads.

- 99

fluid to a secondary stage of the turbine
18 operating under exces-

~In the drawings accompanying this ap-
plication and forming a part thereof, Fignre
1 1s a plan view of a turbine equipped with

a governing mechanism embodying my in-

vention; I'ig, 2 is a somewhat diagrammatic
view of a valve-operating mechanism in
conjunction with a controlling governor:;
F1g. 3 is a partial plan view of the appa-
ratus shown in IFig. 2; Fig. 4 is a section
along the line 5—5 of Fig. 2; and Figs. 5, 6

and 7 illustrate diagrammatically the op-

eration of the valve-operating mechanism.

A turbine 6 is provided with a primary
admission port 7, which communicates with
an initial stage of the turbine, and a sec-
ondary admission port 8, which communi-
cates with a secondary stage of the turbine.
The primary and secondary admission ports
are provided with automatically-actuated
valves which are operated by a system of
eccentrics, links and levers and are adapted
to admit motive fluid to the turbine in ac-
cordance with the load demand.

The primary admission port 7 is pro-
vided with a valve 10 and a valve casing 11,
formed integrally with the casing of the
turbine, the mterior passages of which com-
municate with a source of motive fluid sup-
ply. A piston 15, rigidly mounted on the
stem 13, operates in a cylinder 16, located
above the valve casing 11, and performing
the function of an air dash-pot.. A helical
spring 17 mounted between the piston 15
and the end wall of the cylinder surrounds
the stem 13 and is adapted to force the valve
10 against its seat and close the primary
admission port. A chamber 21 is interposed
between the valve casing 11 and the cylinder

16 and is provided with an exhaust port 21"

which 1s adapted to discharge into the at-
mosphere the motive fluid leaking through
the gland 14 and thereby prevent fluid pres-
sure from piling up under the piston 15 and
raising the valve 10. :

A bifurcated lever 18 is provided with an
extending arm 22, which is forked at the

end, and is fulcrumed on a shaft 19, which

1s mounted on a suitable bracket 20, formed
integrally with the walls of the cylinder 16.
The valve stem 13 is provided with inte-
grally-formed collars 23 which operate in
conjunction with, and are located at either
side of the forked end of the arm 922,

Three levers 24, 25 and 26 are fulerumed
on the shaft 19 and are vespectively oscil-
lated by eccentrics 27, 28 and 29, which are
mounted on a rotatable shaft 31 journaled
on the casing of the turbine and driven by
the turbine shaft 32 through suitable gears.
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Each of the levers 24, 25 and 26 1s pro-

vided with a pivotally - mounted hook 33
which is provided with a controlling spring
30 and which, for certain positions of 1ts
supporting lever, is adapted to seize the
bifurcated lever 18 and raise the valve 10,
through the agency of the forked arm 22
and the valve stem 13, and admit motive
fluid to the initial stage of the turbine.

The operating eccentrics 27, 28 and 29
are 120° apart on the shaft 31 and the hooks
33 are adapted to successively seize the lever
18 and open the valve 10; the amount of
port opening being proportioned by the
speed of the turbine.

A governor-actuated cam 34 is mounted
on the hub portion of each of the levers 24,
95 and 26 and each cam is provided with an
arm 85, to which an adjustable rod 36 1s
pivotally connected. The rods 36 are con-
nected by suitable levers to a shaft 37 which
is actuated by a speed-responsive governox

38 through suitable links and levers.

29
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The governor 38 consists of fly-balls 89,
pivotally mounted on brackets, (not shown)
which are rigidly mounted on a rotatable
standard 41. The standard 41 1s provided
with suitable gears, (not shown), which
mesh with a worm 42, formed on the shait
32 of the turbine. A reciprocating sleeve 43
surrounding the standard 41 is actuated by
the fly-balls 39 and 1s adapted to occcupy
different positions along the shaft corre-
sponding to different speeds of the turbine.

The shaft 87 is operated by the reciprocat-

ing sleeve 43 through suitable links and

levers, diagrammatically lustrated in Iige.
2 by the lever 44, and is adapted to vary

the positions of the cams 84 relative to their

corresponding supporting levers.

Kach hook 33 is adapted, when 1 1ts
lowest position, to seize the lever 18, and
the levers 24, 25 and 26 are arranged to

“move their corresponding hooks sufliciently

to open the initial valve 10 a maximum
amount. Kach cam 34 1s moved by the gov-
ernor, during light or normal loads on the
turbine, to such positions that 1t will con-
tact with its corresponding hook 33 at some
point during the forward travel of the hook,
release the lever 18 and permit the closig
of the valve 10, thereby proportioning the
periodic port opening of the valve in ac-
cordance with the load demand. At ex-
cessive speeds of the turbine the cams 34 are
moved by the governor to such positions that
the hooks 33, during their reciprocations,
are rendered ineffective and the valves re-
main closed.

The operation of the valve is diagram-
matically illustrated in Figs. 5, 6 and 7, 1n
which the different positions of the eccen-
trics are shown. In Fig. 5 the eccentric 27
is shown in the position at which 1ts corre-

sponding hook 83 seizes the lever 18 and

989,819
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 starts to open the valve 10. At exceedingly .

light loads, the cam 34, corresponding to the
lever 24, which is actuated by the eccentric
o7, will knock off its corresponding hook 33
and releases the lever 18 at some position of
the eccentric’s travel, as illustrated m Fig.
9, and the valve 10 will drop the distance
48, through which it has traveled, and close
the port 7. The port 7 will remain closed
until the eccentric 28 has moved through
the arc 49—50, or until the lever 25, which
is actuated by the eccentric 28, moves to

70

75

such a position that its hook 33 will seize the

lever 18 and open the valve. As the load
on the turbine increases, the periodic port
opening of the valve increases and the time
the valve remains seated is decreased until

at some predetermined load on the turbine

the governor-actuated cams 34 are moved

to such positions that the lever 18 1s re-
leased by one hook 33 at an eccentric posi-

tion corresponding to the positions of the
eccentric 27, as illustrated in If1g. 7
valve 10 on reaching its seat is immediately
raised by the hook 33 of the eccentric 28.
As the load continues to increase, the valve
10 is raised greater amounts by the valve-

operating mechanism and when released by

its seat but is caught by the next hook 33
and again raised a predetermined amount.
The governor-actuated cams are moved by

, and the

the governor-actuated cams does not reach

80

85

90

95

the governor during increasing loads to such

positions that the time of releasing the lever

18 during the eccentric stroke is retarded

until at some load on the turbine, (about

full load) the cams are moved to such POS1-

tions that they do not contact with the hooks

100.

33 or release the valve 10 and the valve 10, -

as illustrated in Fig. 7, i1s raised by each

hook, while its corresponding eccentric
moves from 51 to 52, and then lowered,
while the eccentric travels from 52 to 53, at
which point the descending lever 18 is seized
by the hook 33 of the next eccentric which
then occupies the position 51 and the valve
will be again raised and will continue to oscil-
late between three-fourths and maximum cut-
off until the load decreases.
load, or when the primary valve 18 oscillat-
ing between maximum and three-fourths

110

At about full

115

port opening, the secondary valve begins

to admit motive fluad to a secondary stage
of the turbine through the port 8. The
valve-operating mechanism of the secondary
valve is similar to the operating mechanism
of the primary valve, except that the cams

34 are adapted to hold the hooks 33 in an
inoperative position so that they do not open

the secondary valve until the primary valve

120

125

is admitting a maximum amount of motive

fluid to the turbine. As the load on the tur-
bine continues to increase past full load, the

caims 34 of the secondary valve mechanism

move to such a position that the periodic

FII!"'
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port openings of the valve increase in ac-
cordance with the load demand. At a pre-
determined and excessive load on the tur-

bine, the secondary.valve, like the primary
valve, will be continuously open, but will

oscillate between three-fourths and maxi-

“mum port opening. -

- The position of the controlling cams 34
may be readily adjusted by lengthening or

: ‘shortening the connecting rods 36 and the !
throw of the valve disk 12 varied accord-

ingly, and various means may be utilized in
connection with the valve stem to close the
valve after the lever 18 is released by the
hooks 33.

It 1s apparent that the amount of motive

fluid admitted to the turbine is proportioned
by the governor 38 in accordance with the

speed of the turbine, and that practically
unlimited power is available for operating
the valves and consequently they will op-
erate eflectively with no danger of sticking

“or becoming inoperative.

- What I claim is: .
1. In combination with the primary and

secondary valve of a steam turbine, a valve-

- operating mechanism comprising a primary

30

35

~ mand.

40

45

- 50

and secondary valve-actuating lever, a sys-
tem of oscillating levers provided with hooks
for seizing said actuating levers and opening
said valves, a governor-controlled means for
contacting with said hooks and releasing

‘said actuating levers to close said valves.

thereby proportioning the port opening of
the valves in .accordzmce with the load de-

2. In combination with the primary and

‘secondary valve of a steam turbine, a valve-

operating mechanism comprising a systemn
of oscillating levers, an actuating lever for
each of said valves, hooks carried by said
oscillating levers for seizing said actuating
levers and opening said valves, and gov-
ernor-controlled means whereby one or both
ot said valves is rendered operative or inop-

“erative.

3. In combination with the primary and

- secondary valves of a turbine, means posi-

tively actuated by the turbine rotor for open-
1ng each valve and mechanisms responsive to

~variations of speed of the turbine for disen-

60

caging said means and thereby proportion-
1ing the delivery of fluid to the turbine in ac-

- cordance with the speed of the turbine.
55

- 4. In combination with the primary and
secondary valves of a steam turbine, means

positively actuated by the turbine rotor for
~controlling the operation of said valves by

periodically engaging therewith and mecha-
nisms actuated by the turbine governor for
disengaging said means and thereby timing

~ the operation of said valves.

- 65

5. In combination with the primary and

~secondary valves of a steam turbine, means
positively actuated by the turbine rotor for

3

engaging with and periodically opening each
of said valves and mechanisms actuated by
the turbine governor for timing the opera-
tion of said means whereby one or both of
said valves are rendered inoperative.

6. In combination with the primary and
secondary valves of a steam turbine, means
positively actuated by the turbine votor for
pertodically engaging with and actuating
each of said valves and a timing device actu-
ated by the turbine governor for controlling
the operation of said means whereby the de-
livery of motive fluid is controlled inr accord-
ance with the load demand and the second-
ary valve 1s rendered inoperative until the
primary valve is delivering a maxinum
amount of fluid to said turbine.

7. In combination with the primary and
secondary valves of a turbine, a valve oper-
ating mechanism comprising a valve operat-
g lever for each of said valves, a system
ot oscillating hooks engaging each of said
valves and governor controlled means for
timing the operation of each of said hooks
and thereby controlling the operation of said
valves. '

S. In combination with the primary and
secondary valves of a turbine, means posi-
tively actuated by the turbine rotor for peri-
odically opening each of said valves and
mechanisms controlled by the turbine gov-
ernor for controlling the operation of said
means and thereby proportioning the deliv-
ery of motive fluid to the turbine in accord-
ance with the load demand.

9. In a governing mechanism for an elas-
tic fluid turbine, a valve and a valve oper-
ating mechanism comprising a valve oper-
ating lever, a series of hooks adapted to
successively engage said lever and open said
valve, a governor controlled timing device
tor disengaging said hooks and thereby pro-
portioning the port opening of said valve in
accordance with the speed of the turbine.

10. In combination with the primary and
secondary valves of a steam turbine, a valve
operating mechanism comprising a valve
operating lever for each of said valves, a
system of oscillating hooks adapted to suc-
cesstvely engage said lever and open said
valve and a governor controlled timing de-
vice for disengaging each of said hooks
and thereby timing the operation of said
valves.

11. In a governing mechanism for an elas-
tice fluid turbine, a valve and a valve oper-
ating mechanism comprising a valve oper-
ating lever, a series of hooks adapted to suc-
cessively engage said lever whereby said
valve 1s periodically opened and a governor
controlled timing device for disengaging
sald hooks and thereby controlling the op-
cration of said valves.

12. In an elastic fluid turbine, in com-
bination with the primary and secondary
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mechanically actuated
valve operating mechanism for each valve,

“and means dependent on the speed of the

. |

turbine for controlling the operation of each
valve operating mechanisi.

13. In an elastic fluid turbine, in com-
bination with the primary and secondary
valves of the turbine, a valve operating
mechanism for each valve, rotatable means

for actuating said mechanisms to pulsate
sald valves, and

_ means dependent on the
speed of the turbine for controlling tnhe op-
eration of said valve operating mechanisms.
14. In an elastic fluid turbine, a primary
and a secondary valve, an actuating hook
for each valve, an eccentric for actuating
each hook and speed responsive means for
controlling the operations of said hooks.

15. In an elastic fluid turbine, primary

and secondary valves, valve operating mecha-
nism for each valve, eccentrically operated
mechanisms for said valve operating mecha-
nisms, and means dependent on the speed ot
the turbine for controlling the operation of

said valve operating mechanisms.

~ 16. In combination with the primary and
secondary valves of a turbine, separate valve
operating mechanism positively actuated by
the turbine rotor for periodically openming

each valve and means actuated by the tur-

bine governor for timing the operation of
said mechanisms whereby one mechanism 1s

“rendered ineffective for opening 1ts corre-

sponding valve until the other valve 1s deliv-

ering a maximum amount of motive fluid to

the turbine. o |
17. In combination with the primary and
secondary valves of a turbine, valve operat-

' 1906.
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timing the operation of said valves, operat-

ing mechanisms positively actuated by the
turbine rotor for opening said valves and
means actuated by the turbine governor for

40

ing mechanism whereby one valve is held
closed until the other valve 1s delivering a

maximum amount of motive fluid to the
turbine. - '
18. In combination with the primary and

“secondary valves of a turbine, a valve op-
“erating mechanism comprising a system of

oscillating hooks and a governor controlled
timing device for each valve for controlling
the operation of said hooks and thereby con-
trolling the operation of said valves.

19. In combination with the primary and
secondary valves of a turbine, a valve oper-
ating mechanism for each valve comprising
oscillating hooks and a governor controlled
timing device for timing the operation of

said hooks whereby one valve operating
' mechanism is rendered ineffective for open-

ing its corresponding valve until the other

- ’

valve is delivering a maximum amount of

steam to the turbine. P
20. In a turbine, a valve and-a valve op-
erating mechanism comprising a -series of
oscillating hooks for successively opening
said valve, the opening movement of one
hook overlapping the opening movement of
another hook of said series. B
~ In testimony whereof, I have hereunto
subseribed my name this 14th day of June,

- FRANCIS HODGIXINBSON.
Witnesses: | | |
Crmarues W. McGueg,

K. W. McCALLISTER.

45

o0

0D

60

65

70



	Drawings
	Front Page
	Specification
	Claims

