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To all whome it may concern:
Be it known that I, 'rReEpERIOK Savuyun:

soN, & subject of the Iunrr of Sweden, msm—f

mcr at Rugb, England, ]*ave invented cer-
taln new and useful Imp;own'onts in Gov-
erping Mechanism for Elastic-Fluid Turbines,
which the {ollowing is a specification.
This invention relates 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-
neticall“—controlled valves and in this man-
ner varying the volume of fluid admitted to
the turbine. without, however, varying its ve-
locity.

In governing mechanism of this kind as
hitherto emp]o* ed the constructions have
been such as to make it difficult to gain ac-
cess to the working parts of the inechanism
for exammatlon, repairs, or adjustment. In
fact, it has only been possible to do so by
breakmc a large number of steam-joints,
thereby mvolvmo the expenditure of consid-
erable time and labor in packing these joints,
so as to render them fluid-tight.

The object of the present invention is to
overcome these difliculties by providing =
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, which
serve to illustrate one embodiment of the in
vention, Iigure 1 is a sectional clevation of «

valve and its operating and controlii

Of

mechanism. . Fig. 2 is a detail view, on an en- | pi

larged scale, of pax t of the valve. mechsmmn
shown constructed according to a modifica-
tion; and Fig. 3 is o plan view of the vulve
chest or casing with the magnets removed.
In carrving ‘this 1nvcnt10n into effect, Lpro-
vide n suitable valve-casing 1, which may be
of cylindrical 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 o |
passage 2, which connects with ‘one or more.

ilet-nozzles or nozzle-sections of the tur-
bine. The top of this passage is fitted with
a rerrovable seat 3 for a valve 4, which con-

-trols the opening between the interior of the

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

! and carries at it
aevlinder 7

-opening-in the disk

; str‘uctm'e 16, which

registering with the

upper end a piston 6, fitting
i the top of the chamber—casmg
Above this piston m 1d separated therefrom
by & controlling-spring 8, centered on a pin
9, which is screwed into the pis ton, is a re-
mov‘tblt plug 10, the latter being in line with
the pistor and serewed i n‘o the head of the
casing or chest.  When the pin 9 moves u
ward with the pistoun, it loosely enters the
above it and restricts the
escape of steam. This causes a certain
amount of steam to be trapped between the
piston and the c¢ylinderthead, which acts as
a cushion for the piston and valve. The
phug is shightly lmfger in diameter than the
piston and is bored out centrally to receive a
removable gland 11, through the center of
which passes a pilot or relay valve spindle 12.
This valve-spindle is suz rounded ab its upper
erl by o small controlling-spring 13, which
is located between the top of the gland and a
('«) lar 14, secured to Lle top of the spindle.
The top of the valve-casing supports on suit-
lﬂﬂ) arranged colnmme 15 a magnetic core
earries the exelting - so-
lenoids 17 of the electromagnetic (‘(mtrolhno-
mechanisin of the valve,
net is of the iron-clad t3pe and has its solen-
oid arranged round a central core 18, form-
ing a ﬂmdn for a nhmwm 19, ftted ab its up-~
Dar mf’ with a i wivre 20, The lower
endd of this p.unw situnted directly above
;}re stom 12 i-valve 21 ‘md is hor-
:L”\ o 1* of o vewith, so that when
] it operates on the
e ~-blow, so as to
of the li"O The
2 lessened by a con-
o\ed between' the
¢ top of the gland
ves to }mld the arma-
contact with the top

LSRN

‘Uﬂ]l’ll“<'s')ll!'(" im\,‘
end of the phx
i1, which spring
ture 20 normalt;
of the elect romag

The interior of tne chamber is connected
to the main steam or other fluid supply for
the turbige and at its upper end is formed
with a padsage 23 in free communication with
an opening 24, drilled through the removable
plug 10 into the eenter of  the space occupied
by the removable :Lmt] (1. The bottom of
Llu: space is filled by n sl disk 25, held in
position l)V the gland; wond this dlb has

drilled cultmllf t}hou thit an opening 26,
epening above veferred
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to in the removable plug. The upper end of
this opening forms a seat for the conical ex-
tremity of the pilot-valve 21. Betwesn the

lower extremity of the gland 11 and the up- |

5 per surface of the disk 25is a transverse recess
27, which communicates by a vertical passage
28, extending throug! the disk and plug, with
the cylinder-space 7 between the bottom of
the pi{lg and the top of the picton attached to

1o the main-valve stem. It will thus be seen
that by opening or closing the pilot-valve 21
wEommunication may be established or cut off

““between the main steam-chamber and the

"space between the plug and the main-valve-.

15 operating piston 6. The pilot-valve stem
above the receszzd end of the gland is re-
duced, as shown,*so that an annular space 29
1s formed within the gland, which space com-
municates by side openings 30, drilled through

20 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
turbine. The pilot-valve is normally held

25 against its upper seat by its contolling-
spring 13, so that it 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 off

30. the seaf/ formed at the upper end of the pas-
sage 26'in the disk 25, and steam-pressure, as

above described, is admitted to the upyfer-

side 6f the piston 6, attached to and opérating
the main valve. In this condition of affairs
35 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 !

40 spring 8. When, however, the governor
causes ‘the solenoid 17 to he energized, the
pilot-valve stem 12 is given a hammer-blow
and forced downward by the plunger, so that
its conical extremity becomes seated on the

~ 45 top of the passage 26, thereby cutting off |

.cominunication between the passages 23 24
and recess 27 and the cylinder-space 7 above
the piston 6 and establishing communica-
tion between the cylinder-space 7 and the
So:vacuum or exhaust through the vertical
passage 28 in the plug 10 and disk 25, the re-
cess 27 in the gland, the annular space 29
“surrounding the’ pilot-valve stem, ang the
side openings 30 In the gland and plug, apnu-
55 lar passage 31, and pipe 32, which cornmu-
nicates with the exhaust or condenser. In
this way the pressure above the piston 6 is
relieved and the steam-pressyre acting on
the under side of the piston czuses the main
60 valve 4 to open and admit stesm to the tur-
bine-nozzles.  The main valve ceturns to its
seat when the clectromagnet is deénevgized,
80 as to allow the pilot-valve stem to lift, due
to the pressure therecon and the spring 13,
65 and redstablish communication between the

844,768

steam-space of the ca~vig and the cylinder-
space 7 above the piston 6 and at the same
time close the connection between the steam-
¢hamber and the. exhaust, as already de-
seribed. T

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 loosely fits into
the casing 1 and is secured in place by a nut

35, screwed into the casing and bearing

against shoulders 3%; rotined .on the plue.
The outside diameter of the lower end of the
plug is of smaller diameter than the aperture
1n 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-

70

75
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arate thevefrom and suitably vonnected. In

this modification the valve 21 is single-ended

-and controls only the passage of fluid from
‘the chamber in the main-valve casing to the

ennulac space 29 around the relay-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

-rib engaging with a hole or slot in the wop 95

fo the valve 38 to keep it in alinement. '
hen it is desired not to operate the valve
with a hammer-blow, the spring 22 may be
omitted, 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
lunger 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.
electromagnet 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 acting on its under
side as soon as the pressure on ifs upper side
is relidved by the opening of the valve 21. _

The construction, hown in Fig. 2 possesses
certain advantages over the constriction
shown in Fig. 1in the way of mechanicsl con-
struction, the principal advantages being
that the cylinders for the motor-pistons for
actuating the valves are forired in, separate

ao

Ico

105

115

pisces, which picces may readily be rénoved,.

rekored, &e., as occasion derands.
inders having relatively thin walls are not .
Hable to Le distorted and cause the valves to
stick at intermediate points. The valves and-
their operating pistonsor motors have an open
and. a closed position, but no intermediate,
A further advantage resides in the fact that
the springs 8, which assist in closing the

The ¢yl
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v larger in
Agaln, each
ate from its valve
between the stem
ston, s venders it possible Lo
use disshilar netals for the ditferent pasts,
The eylinders being supported by beveled

lders, distortions of the valve-casing ex-
ort & winimum effect on the pistons, and the
ruetion further insures a self-centering
d steam-tight Joint and one that is free
paciing. The feature of rerroving the
parts through the wall of the casing is pre-
served in both cases and is a most inportant
one, .

In Tlig. 3 is shown a partial plan view of

1
fevole
R eI¢3 (08

]
the valve chest or casing with the magnets or.

solencids ‘for operating the pilot or relay
valves removed. 41 represents the conduit
which adiits fluid to the chamber within
the valve-casing, the said chamber supplying
fluid to all of the nozzles or nozzle-sections,
as shown in Fig. 1. The pipes 42, connected
1o the screw-threaded orifices 32, Fig. 1, may
be comnected together or they may be con-

nected individually to a suitable exhaust.

Instead of having all of the nozzle-valves
mounted in & common casing I may in somre
i ces provide each valve with an indi-
I easing having u suitable inlet.  The
may contrel the initial admis-

wiive fluid to the tur-
1¢ passage of fluid
iromn one.stage to another in a multistage
machine. ® Howe or all of the stages may be
valved as desived.

The magnets are conuected to suitable cir-
cuit-wires and contacts, and the supply of
current thereto is made and broken by one
or more suitable contacteylindersorswitches,
the latter being connected to and moved by

device responding to speed changes of the

5y
cmain shaft which carvies the wheel-buckets

3
the latter abstracting the velocity of the
fluid discharged by the nozzles 44.  One or
moie rows of wheel-buckets may be provided
for each stage, and where niore than a single
row 18 provided intermediate buckets 45 are
employed between the rows to-properly re-

verse aind direet the motive fluid against the
wheel-buckets. The intermediate buckets

may be stationary or rotary, as desived.

1 have shown the pilot or relay valves as
being operated by electromagnetic means;
but they may be operated mechauieally or
by other suitable arrangeinenis. A

“Tuoaccordance with the provisions of the
st statutes §have deseribed the prinei-
foperation of my invention, together
saratus whicn I now constder to
Lest embodinent thereof; but 1
wood that the appara-
tlusirative and that the inven-

2 be carried sut by other mieans,

8

What I claim as new, and desire to secure
by Letters Patent of the United States, is—n

1. In a valve mechanism for turhines, the
combination of a main valve, a casing there-
for, a pilot-valve, a removable plog fitted in
the casing and in line with the main valve, a
pilot-valve located within the plug, and a
means Tor operating the pilot-valve with a
hamuer-blow, -

2. In a valve mechanism for turbines, the
combination of a main valve, a casing there-
for, a pilot-valve, a removable plug fitted in
the casing and in axial alinement with the
main valve, a gland located in the plug which
acts as a guide for the stem of the pilot-valve,
the said stem alining with the axisof the main
valve, and a means for actuating the pilot-
valve. ' o

3. In a valve mechanism for turbines, the
combination of & main valve, an actuating-
piston, a casing for the valve, a removable
plug fitted in the casing and provided with
anextension forming acylinder forthe piston,
a pilot-valve carried by the plug for control-
ling the passage of fluid to and from the cylin-
der, and a means for actuating the pilot-
valve.

4. In a valve mechanism for elastic-fluid
turbines, the combination of a casing, a valve
located therein, a piston for actuating the
valve, a removable plug located in line with

‘the piston .and of larger diameter than the

piston so that the latter can be removed
through the plug-opening, a pilot-valve lo-
cated within the plug, and removable there-
with for controlling the movements of the
pisl&.on, and a means for actuating the pilot-
valve,
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5. In a valve mechanism for elastic-fluid .

turbines, the combination of » casing, a valve
located therein, a piston for actuating the
valve, a removable plug located in line with
the piston and of larger diameter than the
piston so that the latter can be removed
through the plug-opening, a scretv-threaded
means for securing the plug in place, a pilot-
ralve for controlling the movements of the
piston located withinn and removable with the
plug, and a means for opening and closing the
pilot-valve with a hammer-blow to control
the action of the piston and its valve.

6. In a valve mechanism for clastie-luid
{urbines, the combination of a casing, u valve
located therein, a piston for actuating the
valve, a removahle plug loeated in line with
the piston and of larger diameter than the
pisten so that the latter can be removed
through the plug-opening, a shoulder for sup-
porting the plug in 2 manner to minimize the
eflects of distortion, and a means for opening
and closing the pilot-valve to control the
action of the piston and its valve. '

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

IOS
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located therein, o piston for actusting the.

© valve, & removable plug located in line with

10

the piston and of longer diameter $han the
piston se that the latter can be removed
through the plug-opeping, a cylinder for the
piston carrieg by the plug, the eylinder being
of smaller diameter:than the plug-opening,
means for alining and securing the plug

place, and mechanism for controliing the
movements of the piston and its attached
“valve.

8. In a valve mechanism for elastic-fluid
turbines, the combination of a casing, a valve

“located therein, a piston for actuating the

5

valve, a removable plug located in line with
the piston and:of larger diameter than the
piston so that the latter can be removed

- through the Elug—opening, a cylinder for the

20

25

piston earried by the plug, the cylinder being
of smaller diameter than the plug-opening,
means for alining and securing the plug
place, a controlling-spring located within the
cylinder and hetween the head and the pis-
ton, and mechanism for controlling the move-
ments of the piston and its attached valves.

+:9v In. o valve mechanism for turbines, the.|

combination of o valre-

esimg, ‘o plarality of
valves arranged therein, pistons fer operai-
ng the §
plugs located in line with the pisters and of
ia&’ger diatheter to permit remozal of the pis-

valves, individual and removahle:

tons, pilot-valves located in and corvied by
1 .

the plugs and means for controlling the move-
ments of the pilot-valves. .
10. In a governing mechanism for tur-

bines, the combination of a main valve, d pis- .

ton and cylinder therefor, a pilot-valve for
controlling the passage of fluid to- the cylin-
der, a spring which tends to seat the valve,
an actuator for the pilot-valve which is.sepa-
rate from the stem of the pilot-valve, and a
spring which opposes' the actuator and nor-
mally holds it out of engagement with the
stem of the pilot-valve so that the actuator
will strike 2 hammer-blow. S '

In witness whereof I have hereunto set my
hand this 9th day of May, 1505.

FREDERICK SAMUELSON:

Witnesses: E
"~ ErnEsT HARKER,
Erazr WEBB. -
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