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-~ ply under emergency conditions, as
‘eritical speed of rotation is reached. -
— "In‘the accompanying drawings which illus--
trate one embodiment of the invention, Fig-
‘ure’ 118 a partial side view of an elastic fluid

ot
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40 the upper
‘chest; Fig:

- On the periphery of the wheel

50. _
~onerow oi wheel buckets are employed, as in

. o. aré.arranged  between the rows extend-
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© o Lo all whomiit may.concern: . o :
<1 Berit.known that I, RicHARD H.: Ricr, a
Swampscott.

. 3-sachusetts, have. mvented certain new and
SR ) : ' » - R e r

useful Improvements in Elastic-Fluid Tur-
_-bines, of Whl_@ I

-cation Serial No. 264
+and 1s filed in respon
~division made by th
-Off
-~ tice: . - o S
. The present invention  relates.to prime
. Tovers or motors, such for example, as elas-

S tie fluid turbines.

‘vide ‘an improved governing mechanism | _ ,
‘which will operate to regulate the admission | ner 1S 8, frame 10, Figs. 4 and
of motive fluid to the turbine under normal |

. -emergency valve and its spindle, and shows
o 30 | ‘ E _ ‘ .
- valve to close'suddenly; Fig. 3 is a diagram

... of parts. of the lost-motion device; Fig. 415 a |
. tran . _ _ |
= mechanism on-line 4, 4, of Fig. 5 lo oking in
5 the/diréction indicated by the arrc
-+ s a-vertical longitudinal section thro
‘emergency valve chest, the regulating valve,
-theigovernor casing and throu

.

- L ]
H 1
o
. ’
-

‘:‘. |1

SWAMPSCOTT. MAS

COMPANY, A CORPORA

|

SACHUSETTS; ASSIGNOR TO

) | e W :
- o S
F FE C E .
. i} . . * E !| . "..-
g - ) L H ?'-- H '_.;':l' ..'I: .o,

’%

GENERAL: ELECTRIC

TION OF NEW YORK. RRERTIESLTY

oL - — P

LorfpoA _L"':' .
"'I‘.','J-.fg_

- ELASTIC-FLUID TURBINE. . L

7000 0
.. Original application filed Junie 7,.1905, Serial No. 264,059,
| | Serial No,

. 881,8

~ Specification of Letﬁelz;:a __I"..a,"tefilt. '
~ Divided and this

Pa.te:iit:é_d M&rch | 10, 1808,

i 'aip._plica;tion filed Decegnber 24:, 1906
349!243.'. | R L SN i R S S |

. ! 1 r 'C-C ’
T g A PR R
. ] r’ ar ool - AL . o TS w
. "'-Ir D e _._IJ o i o - L S ¢t

.'l
citizen, of ‘the United. States, residing at
county«of Kssex, State of Mas- |
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h'the following is a specifica-.

a division of my appli-
,059, filed June 7, 1905, |
se to a requirement for

e United States Patent
41 and 42 of office prac-

“This application is

¢e under Rules

1ts object is to improve

the construction of the turbine and to pro--

load changes and: entirely shut off the sup-
when g’

-tﬁrbiﬂe; Fig. 2.1s a perspective view of the

the lost-motion device which permits the’|

sverse section through the- governing
rrows; Fig. 5°
ough the

gh part of the
UT, . 618 a vertical section of |
he upper portion of the regulating valve
Mg 7 1s a section through the emér-
gency:valve chest on line 7, 7, of Fig..5; and
a cdetall view of the regulating valve.

turbine proper; Fig

F

Referring to the drawings, 1 represents the
casing - of the turbine inclosing a bucket-
wheel 2 which is mounted on a shaft 3, Fig. 5.
L1s arranged one
or more rows of buckets 4 against which the
motive fluid is directed. When more than

the present illustration, intermediate buckets

hE

: igg;:fparj;ia}llly_fof entirely around the _W]i;'ee_"_l;:;;.:_.

| zles or nozzle

Or non-expanding, as preferred.
tive fluid g DUCKELs Ito an
‘haust conduit 7 which may. lead to another

to the atmosphere.
hubs 8 of the wheel, are
venting the escape of fluid

| versely of the stem 12 and,
| bine casing and connecting at:its end.with 90
| the val 1
-1 located at its e

~arm of th*’.g,

Thiese intermediate buckets may be station- 55

\

o F

ary or movable as desired; their function be-

| Ing to change the direction of flow of the mo-

1a

tave fluid as it pas‘ses-'-ffojﬁ:-ﬁ-ﬁ;__"pij?é_(:e,dmg'_;tb

a succeeding row of wheel buckets. ‘The
buckets receive steam or other. elastic fuid 60
from suitable discharge devices, such as noz-
sections, arranged adjacent the
periphery of the wheel in the plate 6 or other
support. These nozzles may be expanding
' oreferred. . The' mo- 65
passes from the buckets into an ex-

set of nozzles and buckets if’ the turbine be .
of the multi-stage type, or to a condenser, or
are packings 9 for pre-
Arom the casing.
ny suitable man-
tand 5, which carries

the governor weights 1 1, the . weights. being 75

- Secured to the shaft 3 in|

omitted in_the latter figure for convenience

of illustration. . The weights. are.adapted to

‘act against a weighted and “yielding . abut-

ment as 1s usual.in governors, ;and;t,g impart

|- longitudinal motion to a’stem, 12 arranged 80
an. axial alinement with the shaft 3..The
movement of the stem 12'is transmitied by

a, bell-crank lever 13 tg the. stem 14 of the
regulating valve 15., The. arms of the bell-

-crank lever preferably form an integral struc- 85

ture which is mounted in the gowernor casing

16 with'the vertical .arm, extending. trans-

H '

J d.the homzontal arm
xtending over the governoritoward. theitur-

d
-
-

valve stem: The pivot 17;0f thelever
bow so thit the, escillations

due to the action of thie governor are . con-:

verted into vertical. reciprocations .of .the
valve stem. In order to afford the necessary 95
Alexibility, and form a slip, joint; 2 hall-and-.
socket: joint 18 is proyided befween the stem
112 and, tilf?:éﬁi}@ﬁ?érj the jomt also.detachably':

3

conneci

LSNP S Fryes o o R T p AL NS S
ng them. - The end of the fjorizontal
lever 1s formed with papallel;jaws 100

19, in whjcli are freely movahle krunnions:20

carried by the lower end of. the, valye stem.

The head.which carries the traynjons isye-:
movably. secured to the stem,, T

.*'r_ -: M -

" o
" . e koo
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. Arranged above the goverporin overhang- 105
ing relation. thercto, 1s a, Logulating. walve
“chest 21 and-a valve chest 22 containingan
emergency valve 23, . These chests:are pref-. .
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jacent
Interior, each chest is
‘movable cover 24. The lower portion of the
regulating valve: chest is expanded, Fig. 5,
to form a top or cover 25 for the governor

> , 881,870

erably made separate and bolted together. | 6. At the outer ends of the stems are col-

The regulating valve chest is in turn bolted
to the }l)leriphery of the turbine casing ad-

the nozzles. To permit access to the
provided with a re-

casing. On this portion of the casing is an
ol cup 26 arranged in line with the vertical
arm of the lever 13. This arm is hollow and

s provided with a mouth 27 at its upper end

~ Into which lubricant is fed from the cup.

15

The arm contains cotton waste or other suit-
able absorbent .which keeps.the ball-and-
socket joint 18 properly lubricated. = Suffi-
cient lubricant creeps out from this joint to

. the adjacent parts of the governor to. lubri-

20 -

cate them.

~ type. 1t comprises a sleeve 28 formed with

30

32

- extending slot 33, Fig. 5, having overhang-
ing jaws which engage the end of the guide

40
~ stem 34. The parts may be disengaged by

an annular flange at: its lower end. -This
flange serves as one valve disk and a collar
29, fitted around the sleeve and resting on

- & shoulder 30, serves as the ~ther valve disk.
- The flange and the collar boih have the same
_area exposed to the motive fluid on the inlet
side.
- cap

The collar.29 is secured in place by a
31 which: screws on the externally

threaded upper end of the sleeve. The valve
- stem 14 extends through the interior of the
“sleeve and has at its.u]_:}bper end a shouldered

portion 32 which may be a removable collar
and 1s In engagement with a counter-bore at
the upper end of the sleeve. - This portion 32

and the cap 31 codperate to preven: end-

wise movement of the valve on iz stem.
The cap 31'is provided with a transversely

& side-wise movement. The seat for the

- valve comprises an annular member U-

- seat to be readily removed for regrinding or |

- 30

. nuts for securing said seat. The stems 14

- number of annular grooves which collect the.
moilsture escaping from the valve chest and
form hydraulic packings. Lubricant for the
“stems 1s fed to small annular passages or

- chambers 36 in the walls' surrounding the
- stems, and feeds therefrom along the stem
. ~with the escaping moisture.

55

60

shaped in vertical cross-section which is sup-

ported in a shouldered recess 35, in one face
of the regulating valve chest, and is held in

the recess by a projection on the emergency
valve chest. This arrangement permits the

other purposes, and does away with bolts or

and 34 of the valve, are provided with a

As shown 1In
Figs. 5 and -6, the chambers 36 are supplied
from o1l eups 37 on the cover of the regulat-

-.1g valve chest. " "One cup supplies lubricant

~ through the conduit 38 to the guide stem 34,

6o

and the other cup supglies ‘the valve stem
through the conduit and

The regulating valve is of the balanced |

‘may be reset.

lecting chambers 40 for the condensed steam
or motsture which escapes along the stems
from the ralve chests. These ‘wo chambers
are Jomed by a pipe 41 so that the upper
chamber may drain into the Jower. IFrom
the lower chamber the water of condensa-
tion passes through a pipe 42, Ifigs. 4 and 5,
to the turbine casing. -

The emergency valve chest communicates

o/

with the regulating valve chest through a

port 43, and the inlet end of the port is fin-
1shed to form a seat 44 for the emergency
valve, Fig. 5. The valve is of the swinging
type and 1s loosely mounted on a horizontal
spindle 45 located ahove the seat'so that the

valve has a tendency to ciose under the ac- -
tion of gravity. A certain amount of playis
provided between the valve and its spindle
80 as to 1nsure proper seating

. The valve 1s
held open by an oscillating Tatch or lock 46
which, when reléased, permits the valve to
close. The latch is mounted within the chest

and rocks with a shaft 47 suitably journaled

in the walls of the chest. .The spindle 45 ex-
tends through the wall of the vaﬁre chest and
carries a hand-wheel 48 bv which the valve
The hand-wheel is made with
smoothly finished surfaces so that it cannot
be fastened in a position to hold the valve
open.
due to a careless attendant.

~ To permt the lock to be raised to its nor-
mal or set position simply by the turning of
the hand-wheel, a.projection or finger 49 Is
formed on the lock and disposed in the path
of movement of the valve so that when the
latter 1s raised, the valve wipes against the
projection, and throws the lock under the lip
50 of the valve, Figs. 2 and 5. To allow the
valve to fall suddenly, without moving the
hand-wheel and spindle with it, a lost-mo-
tion device 51, Figs. 2 and 3 is provided.
This device comprises overhanging lugs or

projections 52 and 53 formed respectively, on

the hub of the valve and on a collar keved to
the valve spindle. Either or hoth of these

prejections are less than 180° measured on

the arcs @ and b, Fig. 3, thus leaving a sector-
shaped space 54 between the surfaces 55
through which the lug 53 is capable of moving
during the closing of the valve before engag-

ing the other lug. When it is desired to open

the valve, the supply of steam to. the enier-

‘gency valve chestis cut off.  Then the hand-
wheel and spindle are turned in the direction

indicated by the arrow, Figs.-2 and 3, which
causes the projection 52 to move toward and
engage the projection 53 at the surface 55,

- . , . . .
arld‘-%y continued movement to raise. the
valve, R

Ll
.

In order that the projection 52 mav auto-
matically disengage and return to its nornal
position, ‘a spring 56 1s arranged at or near

pipe 39, Figs. 4 and | the hand-wheel, one end being anchored at.

70
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87 and the free end attached to the hand- | ttigger hefng thrown to the position shown
~ wheel or spindle. = During the opening move-
- Inent of the valve the spring is placed under

~freely when the latch isreledsed. ' A suitable

~ stress 'SG(T
the hand-

hat as soon as the operator releases
wheel, the projections 52 and 53

disengage and thus allow the valve to fall

- packingis provided around the valve spindle,

 Fig.7, to prevent leakage from the chest. -

10

- The device for releasing the lock or latch-
und_¢r~'_ abnormal or emergency conditions,
‘comprises the following:—On the shaft 47,

- outside the casing; is an arm or crank 58,
- Figs. 1, 4 and 7, which is actuated by a sud-

15

denly-acting-weighted member that prefer-
-ably has the form of a longitudinally mov- |

o 3b18‘_1’0d or actuator 59, Figs. 1 and 4. This
- rod 1s actuated by a contractile spring 60,

20

(or 1ts equivalent), which is secured at one

end to the rod, and at the other end to a suit- |

- able anchor 61 on the governor casing. At

- the lower end, or at any ather suitable pdsi-
“tion, ‘s trl%gerﬁz is arranged which is adapt-

~ed to hold the rod or actuator in its set or

25

energized position. . The trigger is provided |
~with a nose 63 which engages the notch 64 in.

~the rod so as to hold the latter in set position.

30

“The trigger is also provided with an arm 65
- which extends through the wall of the gov-

ernor casing to-a point within where it lies in

‘the path of one or'more.centrifugally acting

 Springs Or‘othér"de_vfices _;'6'6,_“]5"_i'gs; 4 and 5,
- which are mounted on the governor frame

. 10. The free ends of the springs are deflect- |
2k
- strike the outer end of the arm 65, thus -re-
" leasing the nose 63 from the.notch 64, and |
~permitting the rod 59 to operate under the
- mfluence of the spring 60 to rock the shaft 47
v nreat . i;or arm 58. " The con-
tact of the rod with the arm 58 is in the na-
ture of an active blow which suddenly re-
- leases the lock or latch 46 and causes the pro-
jection 49 thereof to impart a hammer blow

40

45

15 . -
~a loop, one end being anchored on an ex-

ed outwardly at.excessively high speeds and

bv nreans of the ‘eran

directly to the valve, insuring its sudden

closure. ‘Around the path of the centrifu-
- gally-acting springs 66 1s a stationaryring 67
which acts as a damper to prevent undue vi- |
- bration of the ends of the springs after they
50 o
- The trigger 1s provided with a spring 68,
Fig. 4, whieh resets 1t during the operation .

have struck and released the trigger.

of resetting the emergency. valve without at-

‘tention on the part -of the operator. The
spring 1s 'made of & flat strip 1n the form of |

tension or.portion 69 of the governor casing;.

~and the free end being secured to the arm 65

60

6o

of the trigger. The fixed end of the spring. |
1s disposed adjacent the nose of the trigger

and is shaped to form a stop for the trigger

when it is reset, Fig. 4. When the nose and
- the stop are thus engaged, the rod 59 1s pre-
~vented from moving under the tension of its
spring, but when they are released by the |

i dotted hines. the rod is free to move.

After the rod hias operated, the trigger is -

“held 1 the, position indicated by dotted
| limes by the rod itself. In this position the
trigger spring 68 is flexed so that the trigger
wili automatically return to its normal posi-

70

tion when the rod is raised to its normal posi-

| tion. during the setting of the emergency
“valve. T R

 Referring to Fig. 5, the. emergency valve °
“and the latch are shown in-their set-or oper-

‘ative positions by full lines, and in their re-

leased or closed position by dotted lines.
To open the valve, it Is swung upward: by
means of the hand-wheel. - The swinging of

‘the valve actuates the latch causing, in.turn,

the crank or arm 58 keyed to the latch shaft

80

47 to swing upward and raise. the actuator
or rod, permitting the trigger to reset itself.

'8:‘5

It will be observed that.in order to permit

the latch to fall back from its extreme posi-

tion to its operative position, a lost-motion

must be provided between the arm 58 and
the rod 59. For this -purpose,.the upper

‘end of the rod is slotted and' the pin 71 con-
necting the arm and the rod is arranged to

valve.

‘valve very small.

regulating valve
:turbine casing.

move freely in the slot. . Because of this

90

lost-motion the latch will fall as'soon as the

operator releases the hand-wheel, and come

95

ta rest i%osi_tion to engage the Lip 50 0f the

that it allows the actuator:to move a short

_ hen the parts are In normal posi-
tion, the pin 71 is at the bottom of the slot
as shown m Figs. 1 and 4. Apother im-

portant. feature of this lost-motion connec-

- Teature oI this -lost-moti nnec- 100
tion between the actuator and the arm is

distance to acquire momentum before en-

mer blow -effect. A web or-abutment 72,

gaging the arm, and thus produces a ham- =

er eiffect. A web or-abutment 72, 16s
Figs. 2 and 5; is formed on the emergency
“Vvalve to receive the impact from the pro-.

jection 49 on the lock, and also to properly,

| position the lock with respect to the valve.
"This - arrangement makes the lost-motion
which ‘has to be 'takeq_u_p f 111 resettmg “-the’_i o

110

 Any moisture that passes from  the
‘emergency valve chest along’ the shaft 47

{ 18 collected 1n an annular chamber 73, Fig:

7, from ‘which 1t drains -through theé pipe 74

‘to the chamber 40 at the lower end of the
stem and ‘thenceé to the

- P

~ The regulating valve 15, Figs. 5'and 8, is
so constructed that a  suitable throttling
|-action 18 secured and the impact and the:
| reactive effects of the flowing: steamn do not
disturb the balanced condition of the valve. -
i The throttling action is due.to the beveled 125
portions of the disks 28 and 29, and the cor--
responding portions 76 of the seating-eon- .
taining wall 75.  Thus, when the horizontal
surfaces 77 of the seat and the .correspond-
130

ing surfaces of the disk are separated by a

115

120



space between the beveled surfaces. will be

16

20

29

30

35

40

45

6O

lower valve disk and tends to move it down.
ciward, Similarly; steam 1ssuing - from the
s.region 79 passes over the surfaces 76 and 77
-and flowing' upward impinges on the an-.
ular surface 80, formed for this purpose,

1s. not- disturbed ‘by: the flow of steam when
-moved from.its balanced closed position.
- With
~ the normas )
~the regulating valve which .with variations

1ro ;movement whereby the admission of

~with décreasing speed.of the turbine, and

“decreased ‘with increasing speed. If, for |-

~any reason, the speed of rotation should be-

- come excessive, the emergency governor is

~ called ‘into. play, thereby ieleasing the emer-

- gency valve and-cutting off the entire supply
to the turbine. . | N

type has..been: described, it is obviously
~within the scope of my invention to employ
 anyather tvpe.of turbine, whether the same

‘patentistatutes; I have described the princi-
‘ple:of -aperation of my invention,. to gether

movable-element; a casing therefor, a, device
for -discharging miotive fluid . against - the

valve chest supported on the casing which
dehvers. motive fluid to the discharging de-

- .second valve chest. ..
55

® o 881,870

given distance, tie width of the annular flow

but substantially one-half that distance.

S : . _ . —cy A ~ . .. . _ ,
~Steam flowing from the region 78, Fig. 8, ! turbine casing, a regulating valve therein, a

1mpinges .on the horizontal surface of the

and -balances  the "action Just deseribed..
Thus, the balanced condition of the valve

the governing mechanism described,
mal load changes are taken care of by

inspeed, has a slight reciprocating or to-and-

motive fluid to the turbine nozzles is increased

~While a turbine of the well known Curtis |

tion of hoth’ types.

be of axial or radial flow type, or a combing-

. . . Y . -
LN . = '

L . "y

*
-y _"
. +
Ir
[
e

dance with the provisions of the

- =g

B
’ * .

B.ace

.
. ¥ )
t . ' - e

with the apparatus which I now consider to
represent ‘the best embodiment thereof: but

I desire to-have it understood that the appa-
ratus showi.is only illustrative, and that the
invention can-be carried out by other means.
What.Blaimas new and desire to secure
by Letters Patent of the United States, is,—
1. An elastic fluid motor comprising a

mowanle element, in combination with a

vice,” a regulating valve_ therein, a “second
valve chest supported: by -the ‘first and in
alinément therewith and with the. discharg-
ing device, and. an-emergency valve in the |-

.2, An elastic fluid motor cemprising a

rotatable element and a casing therefor, in

combination with a speed-responsive device

- 1906.

arranged exterior to the casing and in aline-
ment with the axis of rotation, a casing for
sald device, a valve chest supported on the

second valve, chest 'which is carried by and is

arranged in line with' the first, and an emer-
-gency valve therein. o |

3. Anelastic fluid motor comprising. a
rotatable element and a casing therefor, in
-combination with-a a]lle,et_]-responsive device

arranged exterior:to the casing and in aline-
ment with the-axis of rotation’ a asing for

sald device, a valve cliest supported on the

‘motor casing at apoint situated at one side

of the axis-of rotation, e tegulati ng valve

‘therein, a secolid valve - chest which is ar-

ranged m line with: the first and o verhangs
the speed-responsive .device, and an emer-
gency valve t'-]herein. - |

4. In a governing mechanism, the combi-
nation of separate regulating and emergency
valves, chests for the valves which communi-
cate, and a member secured between the
chests which contains seats for one of the

valves,

5. In a governing niechanism, the combi-

nation of a balanced vegulating valve, an

emergency valve, communicating chests for
the valves removably connected together, a

recess between adjacent surfaces of the

valve chests, and a removable member sy P~

ported 1n the recess which contains seats for

the regulating valve,

6. In an elastic fluid turbine, the combi-
nation of a bucket wheel, a casing therefor, a
governing valve, a stem for actuating and
guiding the valve, one or more conduits for
conveying the fluid leaking around the stem
to the casing, and a speed-responsive device
for moving the valve. S
7.-In an elastic fluid turbine, the combi-
nation of a bucket wheel, a casing therefor, a

‘governing valve, a stem for actuating and
“guiding the valve; means for lubricating the
.stem, one or more conduits which collect the
‘motive fluid and lubricant leaking past the

stem and discharge them into a casing in a

‘region of reduced pressure, and a speed-
responsive device for moving the valve.

In:witness whereof, I have hereunto set
my hand this twenty-first day of December,

RICHARD H. RICE.
Witriesses: |
- JouN A. McManvus, Jr.,

Henry O. WESTENDARP.
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