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To all whone it ey CORCeri: ani?- cross-head may be consid ered :m‘ ?{]p&-

Be it known that I, Riciarp H. RicE, a | rate qlements. The cross-head is _m“‘{il-f 1011~

citizen of the United States, residing at | gitudinally by dogs that are ’:“?fmi“*‘ ‘1”;: o

- ._SQwampscott, county of Kssex, State uf Ei&_s_-m _mi:'i,ur w_h tich is canstan%v moved Lo 2111{}-; r{:

§ BACHUsSCrm—dave Sl~atad certain new and b}r a suitable means. ne at & tine these

useful Illlpfﬂ'\?{ﬂnﬂntﬂ in Gﬂ\’ﬁr!!ﬁ:; Marhan- d{;gg diragtly engage and nove the cross-

ism for Turbines, of which the following 1s a | fiewd-2nd by so doing obviate the use of the

specification. y o ivotally-supporteat~aam-nlate, devices for
The present invention relates to governing E |

1o mechanisms for turbines wherein.-the nozzle-

valves are mechanically and directly actu- | the use of the cam-plate the number of parts

* ated, both in opening and closing, as the de- | is decreased, the amount of machme-work 1s

{ olding the-eam-plate in definite posiadil]
mand for energy increases or decreases, and I mafierially reduced, and the parts made of a

&e., of the prior application. DBy obviating

is an improvement over that disclosed in my | more simple and durable character. The
15 pending application, Serial Na~236,009, filed {tr:}ss—h{tm{; for the valves are slotted longi-
December 9, 1904. e tudinally to receive the ends of the actuat-
‘The object of the invention is to improve | ing-dogs and also of the shicld-plates, that

the valve mechanism by simplif ving the con-
struction, decreasing the number of parts,

20 and reducing the amount. of machine-work, ,
thereby reducing the initial cost and that of | tion of the dogs thereon, and these are set
mainienance. s pric behind the other to insure successive

* In carrying out my invention as many | movements of the valves, both in opening
valves are provided as are necessary to han- | and closing.  The shicld-plates are pivotally
25’ dle the volume of motive fluid. ~ The admis- | supported on one side of the stems, and the
sion of any kind of motive fluid may be con- | motor or steam-lever has the same pivot,

" trolled by these valves; but for the purpose of | while the operating parts thereof are situated

~ this description I will refer to it as *“‘steam.”

rage and move the valves. A shicld-plate is
provided for each valve to deterimine the ac-

Rt L T T T W

6o

6%

determine whether or not the dogs shall en- .

75

30

on the opposite side of the stein, thereby

The valves are suitably arranged with respect greatly simplifying the construction and re- |

30 to the nozzles or other steam-admitting de- | ducing to a minimum the amount of space re-
vices. The valves may control the admis- | quired by the parts. This arrangement has
sion of steam to the turbine or the passage of Llhe- very great advantage of havinf the valve
stenm belween stages, or both. The actuat- | parts alined with guides above and below the
ing mechanism for cach valve is the samc as | actunting devices. The steam-levers are con-

35 that of any other valve, s0 a description of | stantly moved to and fro (in the present in-

one will suffice for all. ~ Each valve is pro- | stance the motion is a rocking one about a

vided with a suitable stem for actuating it. g?&r; axis) by a crank and connecting-rods
The ste..: preferably, but not necessarily, in- | driven from the main shaft of the turbine be-
cludes a spring outside of the steam-space, | ing governed. The shield-plates have a com-

4o which insures the proper seating of the valve | mon support which is pivotally supported
without pounding. The end of the stem is | and connected by rods with a governor re-
elangate(‘) and arranged to codperate with the | sponsive to load changes. The spindles for
sctuating mechanism. This elongation may | tﬁ _ 815
be formed integral with the stem or separat | the guides for the cross-heads are carried by

45 therefrom. By prefererice the stem 1s niade
valve-chest and is connected to the valve and | cross-heads are i_iéizpﬁsad in parallel relation
constitutes the stem proper, while the other | and can be finished by successive operations

serves as a part of the actuating mechanism | on the same drilling-machine. The bsarings-

so and may be termed a ‘‘cross-head.”  Con- } for supporting the spindles for the steam-le-

LY

siderad in its broadest aspect, the stem in-'| vers and the shield-plates are formed in the

cludes both the stem proper and the cross- | same casting with the guides, and being at,. ¢

head, while in 2 more limited aspect the stem | right angles thereto it 18 a simple matter to

‘piade | a frame that is detachably secured .to the
in two parts, one of which passes through the | valve-chest. The cylindrical guides for the

90
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e steam-levers and shield-plates and also
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10 vidual pieces counterparts no trouble 1s ex-
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machine them. Moreover, the chiaracter of

- the work is 3o simple that it can be done by
even relatively unskilled workmen.
By having the parts above specified sup-

5 ported by a frame separable from the valve-
chest and having the valve-stems and cross-
heads separable the actuating mechanism
can readily be removed or replaced without
disturbing the valves. By making the indi-

tionalized expanding - nozzle 18, the-latter
being bolted to the under side of the valve-
chest:12. Mounted in the valve-chest is a
plurality of valves 19, each having a stem 20
comprised, essentially, of two parts, one of
which extends through the packing 21, while
the other is mounted in a}mme 22, that 1s
bolted to the upper side of the valve-chest.
IFor convenience the upper portion 23 of the
valve-stem may be termed a “cross-head.”’

70

perienced 1n substituting a iece | - - : . 75
old or damaged one. Eg&?;hn?':lvogils{;lfgt&iz * rtlﬁgsfr?::;lisgéeﬂﬁidlSispmvide(z Tlfrm guices 1o
provided with generous bearing-surfaces to | b prevented from turnin
y the feather or spline 24. ' -
reduce wear, and the dogs and the parts co- | 18 provided with apslgt? 03 cut{‘gef iy o
15 operative therewith are hardened. The up- | 25. This may be cen Lawsy porion
Fer ﬁ?rt of thehfrilme, containing the guides sitie, aSs ders?i'aé%' e%‘iitiﬂ;]p{znl‘esgfle?ome&t mclle" o
or the cross-heads, contains a tre - 3d lower ends
which lubricant is fed tcice;l?ainaoftiﬁg xfrr ar I g{ tli{e Sl.()t are arranged to receive hard-steel
o surfaces. ~ 10 ear locks 26 and -27. These bloeks are nro-
HOOS. . * vided' with shoulders qr oy -+ =i @2 sna
20 In the accompanying drawings, which | 29. whiob —woperate with the dogs 30 and 31. 85
illustrate one embodiment of mxy “mrywriron, | The blocks are held in place by transverse
| Flgum,_gwnrﬁﬁ“é elevation of the up- pins aad may be readily removed and new
- pef part of a turbine of the Curtis type with ones:Substituted 1n case of wear. The dogs
a generator mounted above and driven by it. | 30 wid 31 are pivotally mounted between
25 Hig. 2154 plan view, partially in section, of | arms 85, carried by horizontal rod 36. The 9o
theé valve mechanism and-the gearinifor ac-| arms @re keyed to the rod 36, that extends at ° -
tuating it. Fig. 3 is a section through one of | right angles to the plane of the valve-stem,
. the admission-valves on the actuating mech- and‘is.connected to the lever 37 at one end
- anism ; and Big. 4isa detail view showing the | (see Fig:.2) and lever 38 at the opposite end.
130 dogs moved to & osition which will permit | These levers are mounted to turn with the g5
" of the yalve-stert being removed or permit of | rock-shaft.or spindle 39. The lever 37, shaft
a valve being cut out of service without af- | 36,.lever. 38, ahd shaft 39 form, in effect, a
. fecting the remainder. o | frame, which frame carries all of the dogsof the
Referring to Fig. 1, 5 represents the upper several valves. For convenience these parts
35 end of a steam - turbine, and 6 the electric | are termed a “motor” or ‘‘steam-lever.” 100
enerator supported and driven by 1t. The | The lever 37 1s 1n motion constantly while
top of the generator 1s provided with a dome the turbine is running, and acting through
7, that contains a speed- responsive device | the medium of the dogs it performs all of the
" mounted on the main shaft. Motion from \ work of opening and closing the valves.
the speed-responsive device is transmitted to In Figs. 1 and 2 is shown .more particu- 105

by a bell-crank lever 8, larly the means for actuating the. steam-le-

the valve mechanism ‘
which in turn is connected by the levers 9 | ver. 40 represents the main shaft of the

and connecting-tods 10, the connecting-rods turbine, and just below the middle bearinyg
being provided with suitable turnbuckles for | 41 is a spiral gear 42, that in turn meshes

with a gear 43, carried by & horizomntil shaft 110
44. Between this shaft and the shaft 45, -
which drives the crank-disk 46, 1s suitable
gearing. The disk 46 is provided with u

45 the purpose of adjustment. Owing to the

fact that-one valve mechanism is located on

 ome side of the machine and the second valve

on the opposite-side, a lever 111s provided to

canse the movements of the parts to be in‘the crank 47, and connected to said crank and to
so proper direction. These mHs and levers are | the steam-levers 37 are connecting-rods 48 115
copnected to the shield-plates, as will hierein- | and 49. . , o
_after appear. 12 and 13 represent the valve- || Loosely mounted on the spindle 39 are as
50 as there are valves.

‘many shield - plates
These shield-plates are so arranged that they
engage with the inner or short lugs or ends of
the dogs 30 and 31 and cause them to engage

or be held away from the blocks 26 and 27.

With the parts in the position shown the up-

per dog 30 is held out of operation and the

movements of the steam-lever have no elfect. 125
Neither will the downward motion of the dog
31 have any effect, because the valve 19 18
closed. Assume, however, that the shield 50
noves downward to a position where it wil
hold the lower dog 31 out of engagement with. 130

chests, mounted on opposite sides of the tur-

bine. -
Referring now to Fig. 3, 12 represents the
valve-chest which is bolted to the head 14 of |
the turbine®. The interior of the turbine 18
divided into stages or wheel-compartments
by suitable diaphragms, eachstage containin%‘
6o a wheel 15, having one; two, or more rows ol
peripheral buckets 16. When two or more
rows of wheel-buckets are provided for each
stage, intermediate buckets 17 are situated
between each two rows of wheel - buckets.

65 Steam is admitted to the buckets by the sec-

120
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the block 27. Then the next upstroke of the
steam-lever will cause the upper dog 30 to en-
cace the shoulder 28 and raise the cross-head
and open the valve. ~All of the shield-plates
50 are connected together by the tie-rod 51,
[igs. 2 and 3, and the latter is connected, by
aneans of the connecting-rod 10 and lever 9,
with the bell-crank lever 8 to the shaft-gov-
ernor. From this it follows that as the
speed changes, due to the changesin load, the
yosition of the shiﬁl{l-}al&tes,‘mll be changed.

10

‘hese plates are so adjusted with respect to

cach other that in normal operation the open-
ing and closing of the valves is successive 83
distinguished %"mm simultaneous. By suit-
ably arranging these shield-plates two or
more valves can be opened together.  When

el

the load variation isgreater than ¢ Ken

will tl{)(jﬁ or close simultaneously, because the |
-pl&tﬁs will set the d(}gS of two or more |

20
shiel« _

“valves in operative position. By making the
width of the shield-plate 50 such that it will
be out of engagement with the dogs 30 and.31
for & portion of the stroke of the steam-lever
one of the valves can be made to open and

-~ close once for every stroke of the steam-lever,

- thus giving a pulsating action to the valye

which is domg t ere\;lﬁaisin%.

ing-valve will then have a ¢

30

ity—thatis to say,it will openand close a defi- | plica

n'te number of times per minute; but no at-
tempt is ade to regulate the periods that the
valve is open or closed.
structed and arranged that it canin
tion as a ‘‘regulating-valve” and open and

’ for each stroke of the actuator. By

35

close once

means of this the total number of valves re-
quired for a given machine can be materi ally
reduced. Under ordinary conditions one or.j

40

more vilves will be open and one or more
valves closed and at least one valve opening
_ _ less frequently to do the |
- regulating. In the construction shown the |

~ and closing more or

regulation can

45
change in spéed ; butin

the event of the shielc

» -

» plates being such that a valve can open-and

‘close at each stroke of the steam-lever the
regulation will be accomplished to & himated | 1

50 ‘extent without a ch-_{uge in speed. . The dogs.

30 and 31 are normally moved into operative

osition by the spring 52, which is ¢ol
Eﬂt’h dogs.

of the spi

The free ends

T!t&"i'egulat,-

Each valve issocon-
turn fune- |

be accomplished only by iﬂ-

o

'| shaft-governor the shield-plates 50 can be
swyng sbout the axis of the shaft 39 until
‘they cloar the side of the cross-head. Iach
cross-head is secured tothe valve-stem proper
by means of a screw-threaded head 53, which

| in turn is held between a screw-threaded nut

| 54 and a compression-spring 55. The spring

| insures the proper seating of the valve 19.
By removing the nut 54 and throw'ng back

‘the dogs 30 and 31 and swinging the shield-

' El&taﬁﬂ upward out of the way the Cross-

ead can be removed. The valve-can be re-

‘moved by first taking off the packing 21 and
then raising the valve-stem, it being assumed

| that the cross-head has been previously re-

‘moved.

-+
=

| eross-heads and acts as a guide 24, is provided
with a small tray 56 at«the upper end and a
similar tray 57 below the dogs.
-i‘&p ly lubricant to the surface of the cross-

eads.
extending at right angles thereto 1s a tray 58,
that-collects any lubricant which may leak
“around the cross-heads. The said tray may

or may not be connected by a pipe to a suit-
able reservoir. | T
The present invention is shown in connec-
‘tion with admission-valves only; but my in-
vention is not limited thereto, since it 1s ap-
licable to stage-valves as well. By dupli-
cating the apparatus it can be used for actu-
ating stage-valves. I may use the apparatus
-shawn for stage-valves only and use a differ-
ent form of apparatus for controlling the ad-
%Jnisaiﬁn. “The stage-valves may be operated

gﬂthe same or a different mechanism from
that employed to actuate’the steam-lever of
' the admission-valves. | o

~ In nmiachines requiring only one regulating-
| valve the same type of apparatus may be em-
ployed ; but only a single set of actuating de-
‘vices will be necessary. - - .
-~ In accordance wit{x the provisions ol the
patent statutes g have described the princi-
ple of operation of my inventiongstogether
paratus which I now consider to
thereof; but

| with the a] vhich
Eﬂgresant the best embodiment

ratus shown is.only illustrative and that the

1 invention can be carried out by other means.

mon to | What I claim as new, and desire to secure

ing are | by Letters Patent of the Unitod States, is—

turned over slightly, so

. 31 can be held in an inoperative p¢

shown in Fig. 4. With the parts arranged in

this manner the movementsof thesteam-lever |

have no effect on the cross-heads or the valve

6o connected t-h{"!'ﬂt,{} This

valve being removed without taking the dogs

off of their support. The slot or cut-away
ortion of the cross-head is so arranged that

6 5' y disconnecting the tie-rod 51 from the

ss to cut a valve out of service the dogs 30 and

value in that it permits of the cross-head and | g

“1. In a governing mechansim for turbines,
1 the combindtion of a valve having an open
‘I'and a closed position but no intermediate, i
motor which is’ constantly in motion for

opening

1 from the motor to tho valve, and a
overnor for causing the proper action of the
ogs with respect to the valve,

g; In ﬁ;gm'ﬁrnin}f’ﬁ"iiﬁclmnism fur turhines,
the combination of a plurality of-valves, »
motor commuon to the valves that has & con-

| motion

er. - When *  'The rectangular frame 22, that ca.rrie-s the

These trays.

Situated below the cross-heads and’

esire to have it understood that the appa-

ening and closing the valve, independent
dogs which engage the vylve and transmit

70
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stant to~-and-fro motion, dogs carried by the
motor which engage each of the valves and
open and close them, a means for each valve
that determines the action of the dogs there-
5 on, and & governor for controlling the said

means. |

3. In a governing mechanism for turbines,
the combination of a.plurality of valves,
stems therefor, an actuator for each valve

to that 1s continually moving to and fro, dogs

~ carried by each actuator, one of which opens |

the valve and the other closes it, a shield for
regulating the action of each pair of dogs, the

shields being arranged to normally cause suc-

15 cessive operation of the dogs and valves, and
a governor that controls all of the shields.
4. In a governing mechanism for turbines,

the combination of a valve, a stem therefor
containing a slot, an actuator which enters the

20 slot and opens-or closes the valve, and a de-
vice responsive to load ehanges which also
-enters the slot and controls the effect of the
actuator on the stem, | "
5. In a governing mechanism for turbines,
.25 the combination of a valve, a siotted stem
- therefor, an actuator, dogs carried by the ac-
tuatu. . .aich enters the siot and open or close
the valve as load conditions demand, and a
shield that also enters the slot and controls

30 the action of the dogs on the stem.
6. In a governing mechanism for turbines,
the combination of a valve, a stem therefor,
& rocking lever, dogs carried by the lever, one
of which engages with the stem and opens the

35 valvewhile the other closes it, and a governor | e
, VICE.

for determining which dog shall*be in service.
7. In a governing mechanism for turbines,

- the combination of a valve, a cut-away stem
therefor, a rocking lever, dogs carried by the

40 lever and extending into the cut-away por-

tion of the stem, the dogs acting directly on

the stem to open or close the valve, and a

shield-platé that also enters the cut-away
portion and controls the action of the dogs.
8. In"a governing mechanism for turbines,
the combination of a plurality of valves, an
actuator for each valve, devices for control-
ling the effects of the actuators on the valves
a support which is common to actuatnm_and
so 1s located on oneside of the plane of the valves,

45

a Bu%port which is common to the control- |
e

- ling .devices and is located on the opposite
side-of the plane of the valves, and a gov-
ernor which regulates the action of the de-

§5 vicgs and 1s itself responsive to changes in
load. . N |

9. In a governing mechanism for turbines,

the combination of a valve having a stem, an

actuator for the valve that is located on one

60 side of the stem, a pivot for the actuator lo-

cated on the other side, and a device for con-

trolling the action of ‘the actuator, the axes

of the pivot and the controlling device coin-

" ciding. _ ‘
65 10. In a governing mechanism for tur-

815,743

bmes, the combination of a plurality of
valves, stems therefor, -actustors for the
valves located on one side of the stemns, u
frame that carries the actuators and is pivot-
ally supported on the opposite mide of the
stems, devices for causing the actuators to
normally act on the valwes successively,
i which arelocated on the side of the sterns op-
posite the actuators, and a speed-responsive
device which moves the controlling devices.

11.-In a governing mechanism’ for tur-
bines, tita combination of a valve, a cut-away
stem therefcr, an actuator for the valve that
enters the cut-away portion, and a device
that also enters the cut-away portion for con-
trolling the action of the actuator. on the
valve, the said actuator and device being so
constructed and arranged that they can bé
-moved out of the cut-away portion when it is
desired to remove the valve-stem.

- 12. In a governing mechanism for tur-
bines, the combination of a valve having a
cut-away stem, an actuating and controlling
device therefor which extend toward each
other and codperate within said cut-away
portion, and supports forthe actuator and de-
vice about which they can be moved to with-
‘draw them from said cut-away portion when
1t 1s desirable to remove the valve-stem. - -

13. In a governing mechanism for tur-
bines, the combination of a valve, a slotted
stem therefor, an actuator and controlling de-
vice which cotperate within the slot to move
the valve, and guides for the stem located on
each side of the actuator and controlling de-

75

ga

QO

95

IO{

14. In a governing mechanism for tur-
bines, the combination of a valve, a divided

| stem therefor, a spring interposed between

the parts to insure proper seating of the 10

valve, a moving support, dogs carried by the
support which engage and move the stem,
(aind a shield for controlling the action of the
{)gﬂ, . | | |
15. In a governing mechéanism for tur-
bines, the combination of a plurality of valves,
a chest containing the valves, a frame mount-
ed on the chest and containing guides for the
valve-stems, an actuator for each valve, a
pivotally-supported frame which carries all
of -the actuators, and shield-plates for con-
trolling the actuators that are also carried by
the frame. - S L
16, In a governing mechanism for tur-
bines, the combination of a valve, a cylin-
drical stem for the valve having a cut-away
ortion, & means for preventing the stem
om turning, a dog for opening the valve, a
| dog for closing it, and a shield for governing
the action of the dogs. A |
17. In & governing mechanigm for tur-
bines, the combination of a plurality- of
valves, stems therefor, a frame through
which the stems extend, trays formed in the
frame for supplying lubricant to stems, a re- 1

11
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which collects the lubricant after it
acts on the stems, and actuators foropening
and closing the valves.

+* 1

18. In a governing mechanism for tur-
bines, _
therefor, a cross-head that is detachably se-
cured to the stem, a slot therein, an aciua-

tor that extends into and moves in the slot |

for opening and closing the valve, and & means

for controlling the effective action of the ac-

tuator. , ‘ ) -
19. In a governing mechanism for tur-

“bines, the combination of a valve controlling

the passage of fluid through the turbine, an
actuator 518:6&31‘ which is constantly in mo-
tion, a spiral gear mounted on the shaft of
vt:s +urhing, a driven gear meshing therewith,
, ~wrhlch revolves
slower than the turbine-s3nm%, & arm there-

ing for the gearing carried by a bearing of the
turbine and situated in line with the valve,a

‘speed-governor, and a.device moved by the |

the combination of a vaive, a stem

‘on, & worm-wheel, . crank driveil by the said
wheel and connected to the aetuator, a hous-

O

| governor which controls the action of the ac-
tuator on the valve. o
20. In a governing mechanism for
 bines; thé combination of valve-chests i

T

' cated on opposite
valves in the chests, actuators for the valves
pivotdlly supported on the chests, means for
connegting and disconnecting the valves and
| actuators in response fo load changes, a gear
' mounted on the turbine-shaft at a point be-
tween the valve-chests, a second gear mesh-
ine with the first for reducing the speed,
other gearing driven by said second gear for
further reducing the speed which 1s connect-
ed to the actuators, and a supgpxt for the
driven pears located at a point between the
' valve—cﬁests. | | | S
-~ In witness whereof I have hereunto set my

hand this 23d day of August, 1905.
* PR RICHARD H. RICE.

Witnesses: -~
- DuearLp McK. MoKiLLor,-
. JoaN A. McManus, Jr.

sides of the machme,

tur-

.3.0 )
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