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To all (hom it nap, concer;7: W 
Be it known that I, VINCENT V. V:EN 

scHOTEN, a citizen of the Inited States, 'e- 
siding at Erie, in the county of Erie and 
State of Pennsylvania. have invented cer 
tain new and useful improvements in Feed 
Water Regulators, of which the following 
is a specification. 

This invention relates to feed-Water reg 
ulators, and particularly to regulators which 
are adapted to generate steam, the pressure 
of which depends upon the elevation of the 
water in the boiler, and to operate by this 
steam the feed-water valve. In general the 
object of the invention is to provide im 
proved means for controlling the Water-level 
elevation in the boiler, particularly with 
reference to the demand for steam on the adjusting 
means for such purposes. 
Of the accompanying drawings Fig. 1 is 

an elevation more or less diagrammatic of a 
boiler, and a boiler feed-water regulator 
connected therewith which embodies fea 
tures of my invention. Fig. 2 is a central 
sectional view of the regulator, and the feed 
Water valve controller and the valve. Fig. 
3 is an elevation of the controller and Valve: 
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and Fig. 4 is a modified form of the feed 
water valve controller. 
The regulator 19 comprises a tube 27, 

which is connected, by means of pipes 28 
and 29, above and below the water-level in 
the boiler 30. The tube 27 therefore has 
more or less steam in its upper end and 
water in its lower end, depending upon the 
elevation of the Water-level in the boiler. 
Enclosing this tube 27 is a tube 31 artly 
filled with water 32, and the tube 33, the 
tank 34 and the tube 35 connect the tube 31 
with the diaphragm controller 36. 
In operation, as the water in the boiler 

sinks steam will be generated in the tube 31 
of the regulator, due to the increasing 
amount of steam in the tube 27; and the 
pressure of the steam generated will depend 
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much upon the elevation of the water in 
the tube 27. Thus the pressure of the steam 
generated, and hence the fluid pressure in 
the diaphragm chamber 44 will depend inore 
or less on the elevation of the Water in the 
boiler; and this pressure in turn, by means of 
the diaphragm and the members connecting 
it with the plunger 37, will determine the po 

sition of the plunger; and hence will deter 
mine the amount of flow of water to the 
boiler through the feed-water valve 39. 

in Ilse it has been found that the amoint 
of Water in the regulator tube 31 continu 
ally decreases, and has to be replaced fe 
riodically: so that the Water-level in the 
tube may vary greatly, and hence is often 
a material distance below the Water-level in 
the tube 27, when the latter level is high, 
although in practice it should be above the 
latter level. These irregularities materially 
affect the steam pressure generated in the 
tube 31 under similar conditions. This is 
much increased, ordinarily, by connecting 
the tube 33 to the lower end of the generator. 
When thus arranged as the water-level in 
the boiler sinks the water in the tube 31 is 
forced down into the diaphragm chamber, 
and hence the water level in the tilbe sinks 
materially lower. To maintain more nearly 
uniform the elevation of the water in the 
tube 31, have connected the pipe 33 to the 
tube 31 at substantially the desired Water 
level elevation in the tube; and have also 
connected the tube. 33 With the reservoir 34. 
This reservoir has a very naterial horizon 
tal cross section compared with the Smaller 
section of the generator tube 31, and, hence, 
by the insertion of the reservoir in the man 
ner shown. the Water-level in the the 3 
will be maintained at substantially the Satie 
elevation as the water-level in the reservoir. 
because, as the Water in the tube 31 passes 
off by leakage of steam or otherwise, the 
Water will flow from the reservoir into the 
tube; and in addition, it is impossible for 
the water in the tube 31 to be forced below 
the entrance to the tube of the pipe 33. 

In order to supply Water to the reservoir 
34 any suitable means may be provided. 
prefer for this purpose a pipe 40 connected 
with any suitable source of Water supply 
under pressure, passing downwardly from 
the reservoir to a point where it can be con 
veniently reached by the operator in charge. 
I provide, also, a similar pipe 41 leading 
to the same point, and Which is adapted to 
release the pressure in the reservoir so as to 
allow the water to flow into the reservoir 
when both valves 37 and 38 are opened. The 
pipe 41 opens into a sink, or other suitable 
receptacle; and the Water will flow there 
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able in order to vary the variations in boiler 
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varies correspondingly. 

filled; and this will indicate to the operator 
the fact that sufficient water has been slap 
plied. 
By the use of the generator, with the auto 

matic water-level controller 34 therefor, 
maintaining substantially uniform the 
water-level in the tube 31, the pressure of 
the steam in the tube 31 varies inversely 
with the elevation of the water-level in the 
tube 27, and hence in the boiler 30; and 
hence the opening of the feed-water valve 

As a consequence, 
if the various elements are properly pro 
portioned and adjusted, the elevation of the 
water in the boiler will vary inversely with 
the demand for steam, or with the load on 
the boiler. However, the sensitiveness of 
the coaction between the regulator 2nd the 
boiler water-level de ends upon the sensi 
tiveness of the movement of the valve 
plunger to the variations in steam pressure 
in the generator. To increase this sensi 
tiveness provide operating means connect 
ing the diaphragm to the valve plunger 
which comprise the rotating spindle 42 rota 
tably mounted in and passing through the 
stuffing box 43, instead of the ordinary form 
of reciprocating valve stem, thereby materi 
ally reducing the force required to operate 
this connecting mechanism. 
In order to provide for movement of the 

valve plunger unlike the movement of the 
diaphragm, the lever arm 45 may be made 
longer or shorter than the lever arm 46; 
if longer the movement of the diaphragm 
will be more than the movement of the valve 
plunger, and if shorter the movement of the 
diaphragm will be less. To adjust the rela 
tive movements of these two elements pro 
vide openings 47 in the lever arm 45. So 
that the connecting stem 48 may be con 
nected to the arm where desired: and in 
order to allow the stem 48 to be always sub 
stantially vertical provide openings 49 in 
the frame 50 so that the diaphragm yoke 
51 may be shifted to the proper position on 
the frame to maintain a vertical position 
of the stem. . . - 

Wariations in the relative movement of 
the diaphragm and the plunger are desir 

water-level elevations due to the variations 
in load on the boiler: the greater the rela 
tive movement of the valve plunger the 
greater the amount of variation in Water in 
flow for a given change in diaphragm 
movement, and hence for a given change in 
water-level elevation. As a consequence the 
greater the relative movement of the valve 
the smaller will be the variations in the 
boiler water-level elevations due to varia 
tions in load. 

In operation as the feed-water valve 
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opens more and more the drop in water 
pressure therethrough ordinarily decreases 
and, if the plunger ports 55 have parallel 
sides, the flow of Water therethrough does 
not increase in proportion to the movement 
of the valve. As a consequence, the rate 
of change of the Water-level elevation in 
the boiler, due to changes in load will be 

65 

less with heavy loads than with light loads; 
while, it there is any difference, it is usually 
preferable to have the greater effect with 
heavy loads than with light loads, as vari 
ations in boiler water-level elevations with 
heavy loads is more dangerous than with 
light loads. - .." 

Therefore, to offset the drop in pressure 
through the valve with increasing inflow, 
provide the non-parallel ports through the 
plunger so that as the plunger opens further, 
and the drop in pressure therethrough de 
creases, the area of the openings of the 
ports will increase at a rate greater than 
the actual movement of the plunger. By 
properly forming the angle between the 
sides of the port the inflow may be main 
tained proportional to the movement of the 
plunger, or, if desired, it may be made to 
increase at a greater rate than the move 
ment of the plunger and to thereby cause 
the Water-level variations with heavy loads 
to be less, for a given change in Water-level 
than with light loads. 

Fig. 4 shows a modified form of the means 
for connecting the diaphragm with the valve 
plunger comprising the levers 60 and 61, 
connected respectively to the diaphragm and 
to the plunger, so that a double leverage is 
produced, and the movement of the plunger 
is materially greater than the movement of 
the diaphragm; and the amount of the rela 
tive movements of the two may be varied by 
means of the openings 62 and 63 in the 
levers, the fulcrum of the lever 60 being 
varied accordingly by means of the open 

I claim as my invention: - 
The combination of a feed-Water valve 

having a casing, and operating means for 
operating said valve, and a frame for sup 
porting said operating means fixed with ref 
erence to said valve casing, means opera 
tively connecting said operating means and 
said valve, said latter means comprising an 
arm operatively connected with said valve. 
and means for adjusting the position of said 
frame with reference to said casing in a 
direction substantially parallel with said 
arm, and means for correspondingly shift 
ling 
with said arm. 

In testimony whereof, I hereunto set my 
hand. 

VINCENT V. VEENSCHOTEN. 

the connection of said operating means 
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