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To all whomne it may concern:
Be it known that I, FREDERICK SAaMUunL-

SON, & subject of the Iurlfr of Sweden, resid-
Ing at hunl‘n England, TﬁﬂV@ mventetl fer-

tain new and useful Impl oventents mm Gov-
erning Mechanism for Iilastic- Fluid Turbines,
¢ which the following 1s a specification.
This mmvention IL].JHQS to elastic-fluid tur-
bines in which the governing is effected by
varying the number of inlet nozzles or pas-
sages of the turbine by means of electromag-
netlgall‘-‘—controlled valves and in this man-
ner varying the volume of fluad admitted to
the turbine without, however, varying its ve-
locity.

In governing mechanism of this kind as

hitherto emp]{)‘f ed the constructions have
been such as to make it difficult to gain ac-
cess to the working parts of the inechanism
for examination, repairs, or adjustment. li
fact, 1t has onlv been possible to do so by
brea,kmﬂ' a large number of steam-joints,
therebv mvolvmcr the expenditure of consid-
erable time and labor in packing these joints,

so0 as to render them fluid-tizht.

The object of the present invention is to
overcome these difliculties by
simple construction in which the valves and
other parts of the controlling mechanism
may be readily taken apart, and this with the
minimum of opening of steam-joints.

In the accompanying drawings, Wrii{ h
serve to illustrate one embodiment of the in
vention, Ifipure 1 1s a sectionai OlE‘V&tlDﬂ OT 2

valve and  its operating and controiiing
mechanism. . Fig. 2 is a detail view, on an en-
larged scale, of pai t of the valve-meolmnm:u

shewn canstructed according to a modiiien- .

tion; and IFig. 3 18 9 plan view of the valve
chest or casing with the magnets removed.
In carrving this mventlon into effect, Loro-
vide n suitable valve-casing 1, which 1 Lﬁj b
of eviindrical or other suitable form and is
adapted to be secured at its lower end to a
turbine-casing above the inlet-nozzles. The

lower end of this chamber has formed in it a
, which connects with one or more.

passage 2
mlet—nozzles or nozzle-sections of the tur-
bine. The top of this passage is fitted with
a removable seat 3 for a valve 4, which corn-

trols the opening between the 111ter10r of the

casing 1 and the nozzle supply-passage. (On
the to of this valveis formed a stem 5, whwh
extends, axially upward through the chamber

providing o |
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and carries ot its uipper end a piston 6, fitting
2 evlinder 71n the top of the chamber-('ﬂsmg
Above this piston aud separated therefrom
Ly o controlling-spring 8, centered on a pin
0, which is screwed into the piston, is a re-
movable phm 10, the latter being in line with
the pistor: and serevoed | 1’({) tlw head of the
casing or chest. When the pin 9 moves u

ward with the piston, 1t loosely enters the

~opening-in the disk above it and restricts the

escape of steam. This causes a certain

amount of steam to be trapped between the

piston and the eylinder-head, which acts as
a cushion for the piston and valve. The
plug is shghtly hrﬂ:er in diameter than the
;JlSi{)H and is bored out centrally to receive a
removable gland 11, through the center of
which passes a pilof or relay valve spindle 12.

This valve-spindie is su: wunded at its upper

end by a small controiling-spring 13, which
I located bhetween the top of the gla,nd and &

fu.) lar 14, secured to ‘Lhe top of the spindle.
Phe top of the valve-casing supports on suit-
aﬂﬂ‘a -arr mwed colmmne 15 a magnetic core

- structure i(; wilen carries the exelting - so-

lenoids 17 of the elec romagnetic (‘fmtrollmo'
mechanism of the valve,
net is of the 1r {m—rlmi cvpe and has its solen-
oid arranged roundd o central core 18, form-
ing a onide for a nlunger 19, fitted at its up-

per P]ld with o disi-armature 20, The lower
il m Lhus plunger Qiz;.; situnted directly above

s‘m} 12 of t'w sitoi-valve 21 and is hor-

I

x - -

‘l.
QLHH 1311* O fofbeel T *j“ﬁfil{af] sO that V&"heﬂ_
'E:iz** solenotd is =:_-n-=."=;_'&,ﬁ;;:?:ﬁ_:-a€ it operates on the
HUok-vaive wiin & ..i'mwmnbhw.?, so a8 to

cause & uﬁi!"l!t(} :hm oo the V*Ll‘fe The
X ‘%ukh On 15‘”?. ‘aZu‘H SNREI) ‘"‘ 1{‘&‘?{3]’1{‘(] !)V 8 Con-

A oy uaed between' the

trothme-spring 22, me
endd of the ph;mw: aud tie top of the gland
Ii., which spring also .aea.a ves to Luld the arma-

ure 20 normaliv ot of contact with the top
of the eleciromagiet.

The interior of ine cin
to the main stean: or 0 ther fluid supply for
thie turbige and at iis upper end is formed
witiia pagsage 23 in free communication with
an opening 24, drilled through the removable
nlug 10 into the center of the space occupied
by the Ielruwz.mlo :.:Lun] 11. The bottom of
this space is filled by n small disk 25, held in
position by the gluid, und this dlbl has

dgrilted cmtmllj tlhfmg_{il it an opening 26,

mber 1s connected

registering with the epe mna ‘above I_eferred

MC w TO GENERAL
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to in the removable plug. The uppet end of

this opening forms a seat for the conical ex-
tremity of the pilot-valve 21. Betwean the

lower extremity of the gland 11 and the up-
per surtace of the disk 25 is a transverse recess

27, which communicates by a vertical passage
28, extending througl she disk and plug, with
the cylinder-space 7 between the bottom of
the plug and the top of the piston attached to
the mam-valve stem. It will thus be seen
that by opening or closing the pilot-valve 21

weommunication may be established or cut off

H

- IR

between the main steam-chambesr and the
‘space between the plug and the main-valve-.

operating piston 6. The pilot-valve stem
above the recesszd end of the gland is re-
duced, as shown,'so that an annular space 29
1s formed within the gland, which space com-
Inunicates by side openings 30, drilled through
the gland and plug surrounding it withan an-
nular channel 31, communicating with an

opening 32 for receiving a pipe adapted to be

“coupled to the exhaust or condenser of the

25

40
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50:
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65

‘above _
side of the piston 6, attached to and opérating

.communication between the

surrounding the' pilot-valve

turbine. The pilot-valve is normally held
agamst 1fs upper seat by its controlling-
spring i3, so that 1t cuts off the connection

‘between the atmosphere or condenser and

the interior of the recess. In this position of
the stem the conical end thereof is raised oft

sage 26'in the disk 25, and steam-pressure, 98

- the seay formed at the upper end of the pas-

1

the main valve. In this condition of affairs
the steam-pressures on both sides of the pis-
ton are practically balanced, the main or
nozzle valve being kept on its seat by the
difference in pressure existing on the two sides
of the valve as well as by the action of the
spring 8. When, however, the governor
causes the solenoid 17 to he energized, the
pilot-valve stem 12 is given a hammer-blow
and ftorced downward by the plunger, so that
1ts conical extremity becomes seated on the

'éeacrihed, 13 admitted to the upper:

— e ————

top of the passage 26, thereby cutting off .

passages 23 24
and recess 27 and the cylinder-space 7 above
the piston 6 and establishing communica-
tlon between the cylinder-space 7 and the
vacuum or exhaust through the vertical
passage 28 in the plug 10 and disk 25, the re-
cess 27 m the gland, the annular space 29
stem, ang the
side openings 30 In the gland and plug, annu-
lar passage 31, and pipe 32, which cornmu-
nicates with the exhauast or condenser. In
this way the pressure above the piston 6 is
relieved and the steam-pressure acting on

the under side of the piston ciuses the main
valve 4 to open and admit stoam to the tur--

bine-nozzles.  The main valve returns to 1ts

seat when the cleetromagnet is deéneveized, |

50 as to allow the pilot-valve sterm to lift, due
to the pressure therecon and the spring 13,

and reéstablish communication between the |

side as soon as the

844,758

steath=space of the ca~'rig'and the cylinder-

space 7 ahove the piston 6 and at the same
time close the connection between the steam-
¢hamber and the exhaust, as already de-
scribed. o " -

In the modification illustrated in Fig. 2
intsead of the piston 6 operating in a cylinder

formed in a wall of the casing 1 it. operates in.

a cylindrical aperture formed in the end of
the removable plug 10 which loosély fits into
the casing 1 and is secured in place py a nut

against shoulders 3v; rotined .on the plue.

The outside diameter of the lower end of the

plug is of smaller diameter than the apeiture

In the casing through which it passes, thereby

leaving an annular passage 37, corresponding
to and for the same purpose as passage 23 in
Fig. 1. Instead of forming the cylinder-
wall integral with the plug it may be sep-
arate thevefrom and suitably vonnecied. In
this modification the valve 21 is single-ended

-and controls only the passage of fluid from
‘the chamber in the mamn-valve casing to the
ennulat space 28 around the relav-valve
stem. The passage 26 in the disk 25 is con-

trolled by a separate valve 38, which may be
entirely disconnected from the valve 21, or

the valve 21 may have a projecting pin or
-11b engaglng with a hole or slot in

_ the top

qf the valve 38 to keep it in alinement. |
' When it 18 desired not to operate the valve
with a hammer-blow, the spring 22 may be
onutted, in which case the upper end of the
ilot-valve rod 12-will be attached to the col-

ar 39, the latter engaging a collar 440 on the
Elunger 19. In this case the spring 12 has to

e made strong enough to sustain the weight
of the armature 20 and plunger or rod 19 and

also to hold the valve 21 on its seat when the

clectromagnet is deénergized.
The operation of the modification illus-

trated in Fig. 2 is the same as descrilied

above with reference to the first modification,
except that the valve 38 instead of being posi-
tively raised by the valve-rod 12 when the
electromagnet is deénergized is foreed up-
ward by the fluid-pressure aciing on its under

is religved by the opening of the valve 21.

The construction, -hown in Fig. 2 possesses

certain advantages over the construction
shown in Fig. 1in the way of mechanicsl con-
struction, the principal advantages being

‘that the cylinders for the notor-pistons for

actuating the valves are formed in, separate

pressure on its upper side
115

75

'35, screwed into the casing and bearing

356

{

ICO

104

110

[20

pieces, which picces may readily bexén oved.

rabored, &e., as occasion demrands.

liable to be distorted and cause the valves to
stick at interinediate points. The valves and-

their operating pistonsor notors have an open’
and.a closed position, hut no intermediate.

A further advantage resides in the fact that
the springs 8, which assist in closing  the

_ Theeyl- .~
inders having relatively thin walls are not

£25‘.

130
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valves, may be made considerabiv larger in
vpeter and i;si‘ heavier wtock. ~Agaln, each

e m; wrate from ity valve

it
W‘MLE IR LE RS 1_L‘u u,‘;',;'":-hl 08 ht}ti’fﬂ{‘f Hii:‘ SO
atd the pisten. . This renders it possible to
e cdissimudnr metals for the ditferent parts.

Tl 1 - -
116 ﬂ}llilli{’ih

neing SUpp worted by heveled
o L&dﬂ&s distortions of the valve-casing ex-
et eowinimium effect on the nmtom and the
CONSLYT lbt’“{} further msures o self- -centermg
wnd steam-tignt Joint and one that is free
i‘;.um_ paciing.  The immm of rerroving the
parts inrough the wall of the casing is pre-
zerved 1n both cases and 1s a most in. T)Olt‘lll’[

5
A
13

L

{

{)LL@ | |
in fig. 3 1s shown a partial plan view of
‘L}"L‘ XT?] ().h EE’: L O Q&Slﬂg Wl tll tlle 1.11Lﬂ-gn.ﬁt5 o7

solencids ‘for operating the pilot or relay
valves removed. 41 represents the conduit
which adnits fluid to the chamber within
the valve-casing, the said chamber supplying
fluid to all of the nozzles or nozzle- sections,
= :‘:',hw* 1in Kig, 1. The pme 12, Com}evted
Lo Ene serew- tl‘ilm.,(lﬂ‘tl oriiices 32, g, 1, may
e connected together or they may be con-

nected 1mdivi Uthl‘}" to & suitable exhaust.

instead of having all of the nozzle-valves
ToUnted 1 & COMMON casing L may in soire
instances provide each valve with an indi-
mm Sasing }mwnn n suttable inlet.  The
AR yalves 1 Ay (

1:'1,

uml the mnitian! admis-

sion of steam or JL}I{‘E motive fluid to the tur-
bine, or they mnay control the passage of fluid

from one. stage 1o fmu:ﬁ'}_fﬂ i a multistace
TASEC L mL mete or ail of the stages may be
valyed as d::*bimti

The magnels are connected to suitable cir-
cuit-wires and contacts, and the supply of

current thereto 18 made and broken bv one |

or more suitable contact evlindersor switches,
the iatter being connected to and moved l)}-
5odeviee res p{‘ﬁﬂtllhﬂ,{ to speed. changes of the
ain shalt which carries the wheel-buckets
the latter {l}‘HtI{L-(“:‘ilﬂ“ the velocity of the

dige harﬂc d by the nozzles 4. One or
wove rows of wheel-buckets may be provided
for each stage, and where ncore than a single
row s provided intermediate buckets 45 are
cmployed between the rows to-properly re-
verse and direet the mofive fluid against the
wheel-buckets.  The 1nterivediate buckets
Ly be stationary or rotary, as desired.

I have shown the pilot or relay valves as
being operated by electromnagnetic means;
but i HJT may be operated mechanically or
H:;g'f* vtiier suitable arrangeinents.

I ac L{)himlw with the provisions of the
ratent stalutes § bave ribed the prinei-

PO RARNS LJLL"LI 2 d{*::,{‘l
Ae ol operation of iy invention, together

1
fluid
1

\.-a'ii_"i:_ e appuratus which I now ¢ onsider to
ronrosent Lhe et embodinrent thereol; bue i
e i:{;: frave ﬁ_ vnderstood umt the appara-
Cus aw onby thusirative and fhat the mven-
fionshownean bees

vrried a;;::ﬂ DY olher means

)

T

means Tor operating the pilot-valve

~ 1.11_ ¢

B
What I elaim as new and desire to seCure
by Letters Patent of 1he United States, 1

1. In o valve mechanism for tur bmoa the
combination of a main valve, a casing thow

for, a plot-valve, a remov: 1}”‘](‘ plug fitted in

the casine and m line with the man valve, a
nilot valve loeated within the plug, a.nd_a,
with a
hamuwer-blow.

2. In a valve mechansm for turbines, the
combination of a main valve, a casing there-—
for, a pilot-valve, & removable plug fitted in
the casing and in axial .;1lmement with the
main valv ¢, a gland located in the plug which
acts as a f”fuu{(‘* for the stem of the pilot-valve,
the said stem alining with the axisof the mam
valve, and a means s for actuating the pllot—-
valve., ..

3. In a valve mechanism for turbines, the
combination of a main valve, an m.,tuatmn'—
p ston, a casing for the mlw, a removable
plug fitted n the casing and provided with
anextensionforming acylinder forthe piston,
a pilot-valve carr ied by the plug for control-
line the passage of Hluid to and from the cylin-
(im, and a means for actuating the pilot-
valve. | |

t. In a valve mechanism for elastic-flaid
turbines, the combination of a casing, a valve
located 111010111 a piston for actuating the

valve, a remov able plue located In line with

piston and of larger diameter than the
piston so that the laHor an be removed
throueh the plug-opening, a pilot-valve lo-
cated within the plug, and removable there-
with for controlling “the movements of the
pml ton, and & means for actuating Lhe pilot-
valve.

70

75
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In a valve mechanism for vlastic fllmid

t turbines, the combination of a casing, a valve

located therein, a piston for ﬁttua[mt‘r the

valve, a removahle plug located line with
iht‘ piston and of larger diameter than the
piston so that the latter can be removed

through the plug-opening, a screw-threaded

means for securing the p]ufr m place, a pilot-

ralve for {‘Ontl{)]]l]lﬂ the movements of the

piston located wit hin and removable with the
plug, and a means for opening and closing ihe
pﬂot valve with a hammer-blow to contrel
Lho action of the piston and its valve.

In a valve mechanism for eli_wllc'-ilmd-

1:111 l.;moq the combination of a casing, u valve
located 1]1{*10111 a piston for actuating the

valve, & removahle plug loeated m line “with
Hm piston and of larger diameter than the
piston so that the ldttf‘l‘ an be removed
through the plug-opening, a shoul ler for sup-
pon tine the plug in & manner to minimize the
effects of distortion, and a means for OPenIng
and closing the pilot-valve to control thu
action of the jnston and its valve.

s

7. In a valve mechanism for elastic-:luid
turbines, the wmmmtmn of o casing, a valve

IDS

110

115

12C

12§



- valve, o mmovab'{e plug located in line with

- means for alining and securing the plug n
place, and mechanism for controliing the

-movements of the piston and its attached
valve.

10

~located therem a piston for aetuamw the

IS

 through the

- 20

~means for alining and securing the plug m
place, a contr ollmﬁ-qprmg located within the.

25

the plStGIl and. of larger diameter than the

¢

located therein, = , piston for. aem tipg the |.

the piston and of longel diameter than the
piston so that the latter can be removed

through the glug~onemﬂg 2 cylinder for the |
piston carried by tae plug, the sy‘m\i@r being .
of smaller diameter: thfm the plug-opening,

8. In a valve mechamsm for e]astm-du;td
tm:‘bmes the combination of a casmw a valve

valve, a removable plug located in line with

piston so that the latter can be removed

E lug-opening, a cylinder for the
piston.earrie by the plug, the cylinder being
of smaller diameter than the plug-epemn |

eyhnder and between the head and the pis-
ton, and mechanism for controlling the move-
ments of the piston and its attached valves.

In 8 valve mech&mgm for turbmes the-.'_

.u-'f 1 PR €

"i""'.
}'}]uﬂ'a located in line with the plﬁﬂ} |

‘mally holds it out of

AT

mbination of 8 valve-cesing, a plurality of
ﬂiVE’b arranged therein,; pistons f{;- onerate-
ing the valves, individual and movabl

arger diameter to E'E'}.IHIL Iemo: %1 OF d_.e 18
tens pilot-valves located in and carrie
the plugs and means for co.atm}huﬁ the move-
ments of the pilot-valves. = |
i0. In a governing mechamsm for tul-

0

ed by

bines, the combination of & main valve, d pis-

ton and cylinder therefor, a pﬂet--valve for
controlling the passage of fluid to- the cylin-
der, a spring which tends to seat the valve,
an actuator for the pllot-valve which is sepa-

40

rate from the stem of the pilot-valve, and a

spring which opposes the actuator and nor-
engagement with the
stem of the nilot-valve
will strike a }Pammel r-blow.

In witness whereof I have hereunto set my
hand this 9th day of May, 1605,

FREDERICK SMIUELSON

Wltnesses
~ ERNEST HAREER

- ErHEL WEBE.

30 that the actuator
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