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WALWE. 

No. 893,204. Specification of Letters Patent. Patented July 14, 1908. 
Application filed May 18, 1905, Serial No. 260,954. 

To all whom it may concern: 
Be it known that we, JoHN E. STARR and 

THOMAS C. WoOD, both citizens of the United 
States, residing in the city of New York, in 
the county and State of New York, have in 
vented certain new and useful Improvements 
in Walves; and we do hereby declare the foll 
lowing to be a full, clear, and exact descrip 
tion of the same, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 
Our invention relates to improvements in 

flow regulating devices commonly termed 
valves, and particularly to improvements in 
what are known as expansion valves, such as 
are employed in refrigerating systems. 
The objects of our invention are to balance 

the valve, to avoid the use of stuffing boxes 
and the like, to prevent the escape of the am 
monia or other fluid controlled, to prevent in 
terference with the operation of the valve by 
the collection of frost or ice thereon, to make 
the valve exceedingly sensitive and respon 
sive to delicate controlling devices, and gen 
erally to render the valve simple, compact, 
easy of construction, easy to assemble, reli 
able and relatively inexpensive. 
We will now proceed to describe our in 

vention with reference to the accompanying 
drawings, in which 

Figure 1 shows a central vertical section 
of one form of valve constructed in accord 
ance with our invention. Fig. 2 shows an 
other central vertical section, taken at right 
angles to Fig. 1, of said valve. Fig. 3 shows 
a horizontal section on the line X-X of 
Figs. 1 and 2. Fig. 4 is a diagram illustrat 
ing the use of the valve, in connection with 
a controlling thermostat, in a refrigerating 
system. 

In the said drawings, 1 designates a block 
containing passages 2 and 3, and a seat for a 
valve plug 4, the latter mounted to slide in a 
hole in said block and being carried by a yoke 
5, likewise mounted to E. in a chamber 
formed in said plug 1. 
Numerals 6 and 7 designate respectively a 

top plate and a bottom plate secured to 
block 1, and numerals 8 and 9 designate dia 
phragms located respectively above and be 
low block 1 and yoke 5, and clamped at their 
edges between the block 1 and top and bot 
tom plates 6 and 7. Another yoke 10 em 
braces these diaphragms, its top and bottom. 
members located in suitable recesses in plates 
6 and 7, respectively, its sidespassing through 

suitable apertures of block 1. To this yoke 
10 is connected a stem 11 connected at the 
bottom to a diaphragm 12 located within a 
diaphragm chamber 13. The bottom plate 
14 of this diaphragm is provided with two 
apertures 15 into either of which a pipe may 
be screwed. One or the other of these holes 
15 is plugged in practice, the other being 
used. They serve to connect the valve to a 
controlling thermostat (see Fig. 4) consisting 
of a tube or chamber containing an expansi 
ble fluid, the expansion and contraction of 
which will influence diaphragm 12 and so 
will operate the stem 11. Obviously, in 
stead of a fluid thermostat and a diaphragm 
operated thereby, any other actuating de 
vice for operating the valve might be substi 
tuted. Such a thermostat and a diaphragm 
Operated thereby, are commonly used, how 
ever, for controlling expansion valves em 
ployed in refrigerating systems. The stem 
11 and spring 16 are completely inclosed by 
a housing comprising a tube 17, a tubular 
boss 18 on the top of diaphragm chamber 13, 
and a movable section or thimble 19, and by 
sliding this thimble upward on tube 17, 
access may be obtained to the adjusting nut 
20 by which the pressure of spring 16 is 
adjusted. 

In the operation of this valve, increase of 
pressure below operating diaphragm 12, 
when sufficient to overcome the pressure of 
spring 16, raises stem 11, and such motion is 
transmitted through yoke 10 and diaphragm 
9 to yoke 5 and thence to valve 4, whereby 
said valve is raised from its seat. Con 
versely, decrease of pressure beneath the 
diaphragm 12, when the valve is open, 
causes said stem 11, under influence of spring 
16, to move downward, and such motion is 
transmitted through yoke 10 and diaphragm 
8 to valve plug 4. In this way the valve 
may be opened or closed by the action of the 
thermostat, or adjusted to various inter 
mediate positions. 

It will be observed that no stuffing boxes 
interfere with the free movement of the 
valve plug 4 and its operating stem 11; that 
the pressure upon the diaphragms 8 and 9, 
due to poilage of fluid past the valve 
plug 4 into the space inclosed by said dia 
phragms, balance; and that fluid pressure 
uponyoke 5 and valve plug 4 is also balanced 
when the valve is open, and nearly balanced 
when the valve is closed. Diaphragms 8 and 
9 offer substantially no resistance to the 
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movement of the valve plug. It follows, 
therefore, that this valve is exceedingly sen 
sitive in operation, and is capable of re 
sponding to extremely small variations of 
pressure in the thermostat. Further, since 
the joints between diaphragms S and 9 and 
the valve casing (block 1 and plates 5 and 6) 
are easy to make and are permanent, there 
can be no escape of gas, as might be the case 
if a stuffing box were employed. 
Ammonia, the gas usually employed in 

refrigeration, is exceedingly prone to escape 
through very small pores or openings 
openings which would not permit the escape 
of fluids such as steam for example. It is 
also destructive of most of the packing ma 
terials commonly employed. It will readily 
be seen, therefore, that it is exceedingly de 
sirable in expansion valves, which of neces 
sity must be delicate, to avoid stuffing boxes 
and packed joints in which elastic packing 
material must be employed. This is accolm 
plished by our invention. 
The spring 16 of the valve being com 

pletely surrounded by a tube, none of the 
parts of which move during the operation of 
the valve, said spring is completely pro 
tected from the action of frost or ice which 
accumulates on valves of this type in use, 
and if such protection were not provided, 
would tend to interfere with the action of the 
spring and of the stem 11. 

Fig. 4 illustrates diagrammatically one 
application of our improved valve, namely, 
its application to a refrigerating system and 
its control by a fluid-pressure-thermostat of 
such system. In said figure, 21 designates 
the expansion coil, controlled as shown by 
our improved valve, and 22 designates a 
fluid-pressure-thermostat comprising a ves 
sel containing an expansible liquid or gas, 
such as anhydrous ammonia, said thermostat 
connected by a pipe 23 to the operating dia 
phragm chamber of our improved valve. 

It is obvious that our improved valve is 
applicable to many uses besides those illus 
trated and described herein; also that said 
valve is susceptible of many variations and 
modifications without departing from the 
spirit and scope of our invention and that 
certain parts may be used in connection with 
other parts of different construction. We 
do not limit ourselves therefore, to the par 
ticular details of arrangement, construction 
or operation herein illustrated and described. 
What we claim is: 
1. In a flow regulating device, the combi 

nation with a casing comprising passages and 
a valve seat, and a valve, of a yoke within 
said casing connected to said valve, dia 
phragms embracing said yoke, another yoke 
embracing said diaphragms, and means for 
operating the valve, connected to said sec 
ond yoke. 

2. In a flow regulating device, the combi 

nation with a casing comprising passages 
and a valve seat, and a valve, of a yolke with 
in said casing connected to said valve, dia 
phragms embracing said yoke, another yoke 
embracing said diaphragms, and automatic 
means for operating said valve connected to 
said second yoke. 

3. In a flow regulating device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve, of a yoke within 
said casing connected to said valve, dia 
phragms embracing said yoke, another yoke 
embracing said diaphragms, and thermo 
statically-operated means for operating said 
valve, connected to said second yoke. 

4. In a flow regulating device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve, of a yoke within 
said casing connected to said valve, dia 
phragms embracing said yoke, another yoke 
embracing said diaphragms, and fluid-pres 
Sure-operated means for operating said valve, 
connected to said second yoke. 

5. in a ?low regulating device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve, of a yoke within 
said casing connected to said valve, dia 
phragms embracing said yoke, another yoke 
embracing said diaphragms, a diaphragm 
chamber, another diaphragm therein and 
means connecting said last named diaphragm 
to said second yoke, for operating the valve. 

6. In a flow-controlling device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve adapted to coact 
with said seat, of means for operating said 
valve comprising flexible gas-tight walls on 
opposite sides of said valve and inclosing and 
sealing up the same within said casing, said 
valve being disconnected from said walls and 
arranged to be actuated directly by move 
ments thereof, said operating means further 
coãprising means abutting against said flexi 
ble walls for positively moving the same in 
both directions. 

7. In a flow-controlling device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve adapted to coact 
with said seat, of means for operating said 
valve comprising flexible gas-tight walls on 
opposite sides of said valve and inclosing and 
Sealing up the same within said casing, said 
valve being disconnected from said walls and 
arranged to be actuated directly by move 
ments thereof, said operating means further 
comprising means abutting against said flexi 
ble walls for positively moving the same in 
both directions, and automatic operating 
means for said abutting means. 

8. In a flow-controlling device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve adapted to coact 
with said seat, of thermostatically operated 
means for operating said valve comprising 
flexible gas-tight walls on opposite sides of 
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said valve and inclosing and sealing up the 
same within said casing, said valve being dis 
connected from said walls and arranged to 
be actuated directly by movements thereof, 
said operating means further comprising 
thermostatically operated means abutting 
against said flexible walls for positively mov 
ing the same in both directions. 

9. In a flow-controlling device, the combi 
nation with a casing comprising passages and 
a valve seat, and a valve adapted to coact 
with said seat, of fluid pressure operated 
means for operating said valve comprising 
flexible gas-tight walls on opposite sides of 
said valve and inclosing and sealing up the 
same within said casing, said valve being 
disconnected from said walls and arranged 
to be actuated directly by movements there 
of, said operating means further compris 
ing fluid-pressure-operated means abutting 
against said flexible walls for positively mov 
ing the same in both directions. 

10. In a flow regulating device, the combi 
nation with a casing comprising a main sec 
tion having within it passages and a valve 
seat, and comprising also covers on opposite 
sides of said main section and diaphragms in 
terposed between said covers and main sec 
tion, of a valve within said main section and 
provided with means abutting against said 
diaphragms, but disconnected therefrom, 
whereby said valve may be operated in both 
directions, and means adapted to move said 
valve in either direction, through the dia 
phragms, located outside of said diaphragms, 

R arranged to engage the same mechanic 
ally. 

11. In a flow regulating device, the combi 
nation with a casing comprising a main sec 
tion having within it passages and a valve 
seat, and comprising also covers on opposite 
sides of said main section and diaphragms in 
terposed between said covers and said main 
section, of a valve within said main section, 
a yoke connected thereto and abutting 
against said diaphragms, another yoke lo 
cated outside of said diaphragms for operat 
ing said valve through the diaphragms, and 
operating means connected to said second 
yoke. 

12. A regulating device comprising in com 
bination a flow regulator and operatin 
means therefor comprising a diaphragm an 
diaphragm chamber and a chamber con 
nected to said diaphragm chamber on One 
side of the diaphragm and containing an 
expansible fluid, said flow regulator com 
prising a casing having passages and a Valve 
seat and a valve adapted to coact with said 
seat and diaphragms on opposite sides of 
said valve and seat and forming gas-tight 
walls inclosing the same. 

In testimony whereof we affix our signa 
tures, in the presence of two witnesses. 

JOHN E. STARR. 
THOMAS C. WOOD. 

... Witnesses: 
H. M. MARBLE, 
ROGER. H. LYON. 
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