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To ?i? ?????, it may concern. 
Beit known that I, WILLIAM L. R. EMMET, 

a citizen of the United States, residing at Schenectady, county of Schenectady, State 
5 of New York, have invented certain new and 

useful ? in Governing Mechan isms for Elastic-Fluid Turbines, of which the following is a specification. 
The présent invention is a division of my. 

Io pending application, Serial No. 201,747, filed 
April 5, 1904, and is made at the requirement 
of the United States Patent Office under the provisions of Rules 41 and 42. 

Certain types of turbines as commonly 
15 constructed are provided with separately 

actuated nozzle-valves, each valve being º?a pable of opening and closing independently 
of every other valve. Each nozzle-valve is 
operated by a fluid-actuated motor, and in 
order to control the motors, and therefore the 
nozzle-valves, a relay-valve is provided for 
each motor, the relay-Valves in turn being 
controlled by a device responsive to load 
changes-such, for example, as a fly-ball 

25 governor. Practice has demonstrated that 
owing to the frequency with which the nozzle 
valves are opened and closed by the motors 
the force exerted by each motor has a tend 
ency to break the stem or connection be 
tween it and the valve. - 
In order to start the motors from a posi 

tion of rest and in a direction to close the 
valve, springs are employed which are lo 
cated between the head of the motor-piston 

2 ? 

35 and the cylinder-head. I have found that these springs are liable to lose their temper 
when subjected to superheated steam or 
other fluid and also that with the construc 
tion heretofore employed they are too short 
unless the mechanism as a whole is made un 
duly large. Some difficulty has also been 
experienced with relay-valves and the mech 
anism for operating them. 
The present invention has for its object to 

45 improve the governing mechanism of elastic 
fluid turbines by obviating the objections set 
forth above. The means by which these ob 
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iections are obviated will be set forth more 
fully hereinafter, together with certain other 

so features of improved construction. In the accompanying drawings, which 
illustrate o ? 
Figure 1 is an enlarged sectional view through 
the valve chest, nozzle valve, and relay: 55 valve mechanism, and Fig. 2 is an enlarged 
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I sectional detail view of a relay-valve for con 
trolling the motor which actuates the nozzle valve. 
In practice the nozzles or fluid-discharge 

passages are arranged in groups around the 6o 
wheel-casing of the turbine and motive fluid 
is supplied to each group from a chest. These 
chests are segmental in horizontal section, so 
as to conform to the curvature of the wheel 
casing upon which they are ???????, 1 represents a steam-chest having a front 
or convex wall 2, a rear or concave wall 3, and 
a flanged base 4, by which latter it is bolted 
to the turbine-casing. The chest is cored. 
out to form a chamber 5, which contains the 7o nozzle-valves. 
Extending from the chamber are as many 

nozzle-passages 6 as there are nozzle-sections. 
These passages are formed in the projection 
7, that constitutes an extension of the bot-75 
tom wall of the chest. To the lower end of 
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the projection is bolted or otherwise attached 
a nozzle 8, ? a plurality of closely 
associated nozzle-sections, each of which is 
provided with a well-rounded bowl 9 and a 8o 
throat and discharge orifice of suitable shape. 
These sections should have the same angle of 
delivery and the same ratio of expansion 
where expansion is necessary. Each passage 
6 may supply one or more sections of the noz- 85 
zle, as desired, and each nozzle-passage may 
and preferably does cover more than one 
bucket-space. Since the nozzle-valves and 
their operating mechanism are duplicates a 
description of one of them will be sufficient. 9o 
The upper wall of the chest is bored out to 

form a cylinder 10 for the motor-piston 11, 
which opens and closes the nozzle-valve 12. 
A removable seat 13 is provided that is car 
ried by the lower part of the valve-chest, a 14 95 
represents the head of the clyinder, which is 
provided with an elongated projection 15, 
that enters the barrel 16, that connects the 
motor-piston 11 and the valve 12. The pro 
jection is provided with a vertically-extend- Ioo 
ing passage 17, which conveys high-pressure" 
fluid to the inside of the barrel. It is also 
provided with one or more transverse pas 
sages 18, which communicate with the verti 
cal passage 17 and discharge steam into the Io5 
cylinder 10 behind the piston. The piston is 
provided with a suitable packing-such for 
example, as a plurality of grooves -andon 
the inside makes a close fit with the cylin- . 
drical surface on the upper end of the projec- IIo 
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tion 15. Surrol inding this projection and lo 
cated i het wy (een it and t luce la irrel is a “ripres 
ision-spring 19, which tends at all ties to 
close the valve against the pressure exerted 
upon the piston by the fluid in the chamber 
5. One end of the spring is seated on the 
projection 15, which forms a fixed abutment 
and the other end is seated on an internal 
shoulder at the inner end of the barrel-bore. 
By placing the spring inside of the barrel it is 
in a messure protected from the hot steam in 
the chest ind by reason of its having consider 
able length it is not so liable to injury as a 
short s}} ring. 
eration, sini'e it is easier to make a long spring 
with the i esire s('te than it is a short one. 
Situated in the cylinder and above the piston 
is a spring-plate 2), that serves to reduce the 
shock 'alised by the opening of the valve. 
As the pist on loves upwardly and passes the 
ends () the transverse passage 1N a certain. 
amount of motive fluid is trapped in the cyl 
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It is also more reliable in op 

or more posts 36, which support it at a point 
some distance from the nozzle-valve chest. 
By this arrangement the parts are rendered 
easily accessible and the heat from the noz 
zle-valve chest is not imparted to it. By 
keeping the temperature of the relay-valve 
chest down the troubles due to overheating 
are reduced to a minimum. To each relay 
i alve is attached a stem 37, which passes up 
through to the cover 23 and the projection 
thereon and terminates in a head that is 
adapted to receive and retain the lower end 
of the compression-spring 3S. The stem 37 
should be packed to prevent the escape of 
steam. In the present instance the stem 
passes through a long hole and the water col 
lected in the space between it and the adja 
packing. The upper end of the spring 38 is 
attached to the cap 39. 
the only connection between the stem 37 and 
the cap 39, and in this manner all trouble due 
to binding and non-alinement of the parts is inder, which fluid acts as a eashion for the 

opening Valve. 
In Order to control the opening and closing 

of the nozzle-valve, corresponding relay 
valves 2} are provided, each valve being 
mounted in a stif: }}le valve-chest 22, that is 
straight in a longitudinal direction instead of 
curved, like the steam-chest. This is done in 
order that a single can will be sufficient to 
operate all of the valves and also that the re 
lay-Valves may be of corresponding length. 
The relay-valve chest is provided with as 
lmany cylindrical (penings as there are relay 
valves and each opening is provided with a 
head or cover 23, which has a projection on 
its under side, the said projectig9n being pro 
vided with a valve-seat 24, Fig. 2. Extend 
ing transversely and just above the valve 
seat is a passage 25, that communicates with 
the exhaust 26. In addition to the trans 
verse passage is a circumferential groove 27, 
that connects with the ends of the passage 
and opens into the exhaust. Situated below 
the projection on the cover and seated on the 
valve-chest is a detach: ble piece 28, contain 
ing a valve-seat 29 for the lower end of the 
Felay-valve 2i and also a vertically-extend 
ing passage 30, which communicates with 
the source of high pressure--such, for ex 
ample, as the pipe 31, Fig. 1, the latter being 
connected to the chamber 5. In addition to 
the passage 30 two or more vertically-extend 
ing passages 32 are provided in the piece 2S, 
which when the relay-valve 21 is raised from 
its seat admit, high-pressure fluid into the 
passage 33, the latter being connected by the 
pipe 34, Fig. 1, with the passage 17 and the 
upper side of the motor-piston. In the pipe 
34 and in a position where it is readily acces 
sible is a cut-off valve 35, by means of which 
any given motor and its nozzle-valve can be 
cut into or out of Service. 
The relay valve-chest is mounted on two 
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prevented. When the relay-valve is on its 
lower seat, only a relatively small area is ex 
posed to the high-pressure steam; but as the 
lever 41 decreases the pressure on the spring 
by a certain amount the steam-pressure there 
on will be sufficient to start the valve, and 
since the exposed area suddenly increases the 
valve will open with a sudden movement or 
jump, and thus prevent cutting of the valve 
or its seat. The reverse action takes place 
when the lever compresses the spring to a 
point where it overcolaes the steam-pressure. 
This action is assisted by the shapes of the 
valve and seats. On the left-hand side of 
the valve-chest is an upright 40, that carries 
the fulcrum for the horizontally-extending 
lever 41. The outer end of the lever is pro 
vided with an antifriction-roller that engages 
with a projection 42 on the calin-roller. On 
the lever at the point directly over the cap 39 
is a projection which engages with the latter 
for actuating it. 

Bolted or otherwise secured to the right 
hand side of the relay-valve chest are two or 
more uprights 43, that carry bearings for the 
rock-shaft, or spindle of the cam-roller. The 
cam-roller is provided with projections of 
progressively-increasing lengths to cause suc 
cessive operation of the valv?s. It is actu 
ated by a rack-and-pinion gearing 44, the 
rack of which is connected with the speed 
responsive device 45. The speed-responsive 
device may be mounted on the turbine-shaft 
or on another shaft driven by the turbine 
through suitable intermediate mechanism. 
As the governor is brought into play, due to 
changes in speed, the can-cylinder is rocked 
forward or backward as occasion demands. 
Under normal load conditions certain of the re 
lay-Valves will be deiressed, certain of the 
other valves viii he in a raised position, and 
one valve will be doing the governing. From 

The spring 38 forms. 
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cent walls is relied upon to act as a Water 
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