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UNITED STATES PATENT OFFICE. 
FREDERICK SAMUELSON, OF RUGBY, ENGLAND, ASSIG NOR TO GENERAL 

ELECTRIC COMPANY, A CORPORATION OF NEW YORK. 
GOVERN ENG MECHANSIV. FC 

No. 844,753. 

To a 77 (thon, it may concern: 
Be it known that I, FREDERICK SAMUEL 

soN, a subject of the King of Sweden, resiki 
ing at Rugby, England, have invented cer 
tain new and useful Improvements in Gov 
eriling Mechanism for Elastic-Fluid Turbines, 
of which the following 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 Ye locity. 

In governing mechanism of this kind as 
hitherto employed the constructions have 
been such as to make it difficult to gain ac 
cess to the working parts of the imechanism. 
for examination, repairs, or adjustment. li. 
fact, it has only been possible to do so by 
breaking a large number of steam-ioints, 
thereby involving 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 difficulties by providing a 
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-ioints. 
In the accompanying drawings, which 

serve to illustrate one embodiment of the in 
vention, Figure 1 is a sectional elevations 
valve and its operating and contro 
imechanism. Fig. 2 is a detail view, on at & 
larged scale, of part of the valve mechanis]), 
shown constructed according to a modifica 
tion; and Fig. 3 is a plan view of the valve 
chest or casing with the magnets removed. 
In carrying this invention into effect, pro 

sy 

vide a 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, a 
passage 2, which connects with one or more. 
inlet-nozzles or nozzle-sections of the tri 
bine. The top of this passage is fitted with 
a removable 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 valve is formed a stem 5, which 
extends axially upward through the chamber 
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and carries at its upper end a piston 6, fitting 
a cylinder 7 in the top of the chamber-casing. 
Åbove this piston and separated therefrom 
by a controlling-spring 8, centered on a pin 
9, which is screwed into the piston, is a re 
movable plug 10, the latter being in line with 
the pistor; and serey at into the head of the 
casing or chest. Yien the pin 9 moves up 
ward with the piston, it loosely enters the 
opening in the disk above it and restricts the 
escape of steam. This calises a certain 
amount of steam to be trapped between the 
piston and the cylinder-lead, which acts as 
a clashion for the piston and valve. The 
plug is slightly larger in diameter than the 
piston and is bored out centrally to receive a 
renovable gland } , through the center of 
which passes a pilot or relay valve spindle 12. 
This valve-spindle is surrounded at its upper 
ed by a small controlling-spring 13, which 
is located between the top of the gland and a 

lar 14, secured to the top of the spindle. () 

The top of the valve-casing supports on suit 
ably-arranged collinns 5 a magnetic core 
structure it, which carries the exciting-so lionoidst of the electromagnetic controlling 
Inechanism of the vitive, 
net is of the iro-clad type and has its solen 
oid arranged rollnki a central core 18, form 
ing a guide for a plunger 19, fitted at its up 
per end with a disk-arnailre 20. The lower 
{: it of this pilige; ited directly above 
he stici. i2 3: the aive 2i and is thor 

; : ally out of (i) is witi, so tinat when 
tie soleiniid is : it, operates on the 
iot-valve will i, \r - biow, so as to 
; ::se (ict inite ill () the valve. The 

'ik on the waiv (; lessened by a con 
ti'olling-spring 22. osed between the 
end of the plinger top of the gland 

O R.E. 88 11, which spring als; sive 
ture 20 normally oilt of contact with the top 
of the electronagines. 
The interior of the Carnber is connected 

to the main stean or other fluid supply for 
the turbil) e and at its liper end is formed 
with a passage re 23 in free communication with 
an opening 24, drillel through the removable 
plug 10 into the center of the space occupied 
by the removable gland it. The bottom of 
this space is filed by , still disk 25, held in 
position by the glai. i. ind this disk has 
cirilled centrally through it an opening 26, 
registering with the (pening above referred 
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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. Between the 
lower extremity of the gland 11 and the up 
per surface of the disk 25 is a transverse recess 
27, which communicates by a vertical passage 
28, extending through the disk and plug, with 
the cvlinder-space 7 between the bottom of 
the R and the top of the piston attached to 
the main-valve stem. It will thus be seen 
that by opening or closing the pilot-valve 21 
sommunication may be established or cut off 
between the mainsteam-chamber and the 
space between the plug and the main-valve-. 
operating piston 6. The pilot-valve stem. 
above the recessad end of the gland is re 
duced, as shown,’so that an annular space 29 
is formed within the gland, which space com 
municates by side openings 30, drilled through 
the gland and plug surrounding it, with an an 
nular channel 31, communiciting with an 
opening 32 for receiving a pipe adapted to be 
coupled to the exhaust or condenser of the 

25 
turbine. The pilot-valve is normally held 
against its upper seat by its controlling 
spring i3, so that it cuts of 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 
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the seat formed at the upper end of the pas 
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steam-space of the caring and the cylinder 
space 7 above the piston 6 and at the same 
time close the connection between the steam 
chamber and the exhaust, as already de 
scribed. 

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 shoulder's 3ty, Ioriaed on the plug. 
The outside diameter of the lower end of the 
plug is of Smaller diameter than the apesture 
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 

In arate therefrom and suitably connected. 
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 
annular 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 2, or 
the valve 21 may have a projecting pin or 
rib engaging with a hole or slot in the top g sage 26 in the disk 25, and steam-pressure, as of the valve 38 to keep it in alinement. above described, is admitted to the upgpr side of the piston 6, attached to and operating 

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 forced downward by the plunger, so that 
its conical extremity becomes seated on the 
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 
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 stein, and the 
side openings 30 in the gland and plug, annu 
lar passage 31, and pipe 32, which coin mu 
nicates with the exh tist 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 causes the main 
valve 4 to open and admit steem to the tur 
bine-nozzles. Thc main v.ve returns to its 
seat when the electionnagnet is deinergized, 
so as to allow the pilot-valve sten to lift, due 
to the pressure thereon and the spring 13, 
and reëstablish communication between the 

When it is desired hot 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 
ar39, the latter engaging a collar 440 on the 
EE 19. In this case the spring 12 has to be made strong enough to sustain the weight 
of the armature 20 and plunger or rod 19 and 
also to hold the valve 2 on its seat when the 
electromagnet is deemergized. 
The operation of the modification illus 

trated in Fig. 2 is the same as described 
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 de&nergized is forced up 
ward by the fluid-pressure acting on its under 
side as soon as the pressure on its upper side 
is relieved by the opening of the valve 21. 
certain advantages over the construction 
shown in Fig. 1 in the way of nechanical con struction, the principal advantages being 
that the cylinders for the notor-pistons for 
actuating the valves are formed in separate 

o 

75 

So 

go 

Co 

OS 

O 

IIS The construction, hown in Fig. 2 possesses . 
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pieces, which pieces nay readily be renoved, 
rebored, &c., as occasion demands. The cyl-.... inders having relatively thin walls are not 
liable to be distorted and cause the valves to 
stick at interimediate points. The valves and 
their operating pistons or 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 
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ay be inade considerably larger in 
it of heavie: sieck. Again, each 

'ate rail its vaiye 
)etween tie Ste). 

aid the pist (l S readers it possible to 
ise (issing: it illetals for the different paits. 
The cylinde:'s being supported by heveied 
she siders, distortions of the valve-casing ex 
3rt & laininii in effect on the pistons, and the 

triction) furtier insures a self-centering 
and steal-light joint and one that is free 
fi'Oil paciing, The feature of removing the 
paris thi'ough the wall of the casing is pre 
served in both cases and is a most in portant 
38. 

it. Fig. 3 is shown a partial plan view of 
the valve chest or casing with the magnets or. 
Solenoids for operating the pilot or relay 
valves rein oved. 41 represents the conduit 
which adu.its 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. i. The pipes 42, connected 
to the screw-tihreaded orifices 32, Fig. 1, may 
i.e. 'Ganected together or they may be con 
nected individually to a suitable exhaust. 

instead of iaving all of the nozzle-valves 
illo intet in & Connon casing inlay in soire 

inees provide each valve with an insii 
liai cising having a suitable inlet. The 

in Ozzie-Valves lay control the initial admis 
siai) ( Stean (), the i3 five fluid to the tur 

, Qi they lay cont le passage of fluid 
iroi; one, stage to actier in a multistage 
laachine. Stile prail of the stages may ite 
yil, et as desired. 

agnets are coni lected to suitable cir 
cuit-wires and contacts, and the supply of 
current thereto is inade and broken by one 
or Gre suitable contact cylinders or switches, 
the atter being connected to and loved by 

atter ahstracting the velocity of the 
ischarged by the nozzles 44. One or 

IRoit rows of wheel-buckets may be provided 
for each stage, and where nore than a single 
row is provided intermediate buckets 45 are 
enployed between the rows to properly re 
yerse and direct the notive fluid against the 
wheel-buckets. The intern ediate buckets 
tay ic stationary or rotary, as desired. 

I have shown the pilot or relay valves as 
i.eing operated by electrol Iagnetic leans; 
but they may be operated mechanically or 
is tier suitable arrangeillenis. 

a 'cord since with the provisions of the 
it stal,tes i have descriled the princi 

e i i}{iation of lily invention, together 
i: ; ; , ; ; ; ; l'ai is vici I () w consi e i t ( 

issi, all till eit thereof; but 
is stood ti at the apara 

usiative and that the inven 
ise carriei 3 it is other lies. 
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What I claim as new, and desire to secure 
by Letters Patent of the United States, is 

i. in a valve mechanism for turbines, the 
combination of a main valve, a casing there 
for, a pilot-valve, a renovable plug fitted in 
the casing and in line with the main valve, a 
pilot-valve located within the plug, and a 
means for operating the pilot-valve with a 
hamler-blow. 

2. In a valve mechanism for turbines, the 
combination of a main valve, a casing there for, a pilot-valve, a renovable 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 axis of the main 
valve, and a means for actuating the pilot 
valve. 

3. In a valve mechanism for turbines, the 
combination of a main valve, an actuating 
p'stol, a casing for the valve, a removable 
plug fitted in the casing and provided with 
an extension forming a cylinder for the 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 
pity and a means for actuating the pilot 
WWC, 
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5. In a valve mechanism for elastic-fluid 
turbines, the combination of a casing, a valve 
located therein, a piston for actuating the 
valve, a removalle 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 screw-threaded 
means for securing the plug in place, a pilot 
?alve for controlling the movements of the 
piston located within and removable with the 
plug, and a means for opening and closing the 
pilot-valve with a hanumer-blow to control 
the action of the piston and its valve. 

6. 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 shoulder for Sup 
porting the plug in a nanner 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, a valve 
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4. 

located therein, a piston for actuating the 
valve, a removable plug located in line with 
the piston and of longer diameter than the 
piston so that the latter can be removed 
through the plug-opening, a cylinder for the 
piston i. by the plug, the cylinder being 
of Smaller diameter; than the piug-opening, 
means for alining and securing the plug in 
place, and mechanism for controlling the 

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

- 9. In a valve mechanism for turbines, the 

cambination of a yalive-casing, a giurality of 
vaives arranged therein, pistons for operat 
ing the valves, individual and removable a. plugs located in line with the pistens and of 
larger diariheter to permit rem 
tons, pilot-valves located in an 
the plugs and means for controlling the move 
inents of the pilot-valves. 

i0. In a governing mechanism for tur 
bines, the combination of a main valve, a 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 

3. 

carried by 

40. 

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 a hammer-blow. . . . . . . . 

in witness whereof I have hereunto set my 
hand this 9th day of May, i905. 

FREDERICK SAMUELSON. 
Witnesses: 

ERNEST HARKER, 
ETHEL WEBB. 

  


