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(57) ABSTRACT 

The invention relates to an apparatus that acts as a fail save 
shut off valve. More specifically, the invention relates to a 
fail save shut off valve that allows fluid flow during normal 
operational conditions, but prevents the flow of fluids in the 
event of system failure upstream that causes over-pressur- 
ization. The present invention is particularly well suited for 
use in conjunction with hot gas filtering systems, which 
utilize ceramic candle filters. Used in such a hot gas system 
the present invention stops the flow of hot gas and prevents 
any particulate laden gas from entering the clean side of the 
system. 

8 Claims, 3 Drawing Sheets 
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FAIL SAVE SHUT OFF VALVE FOR Another object of the invention is to provide a fail save 
FILTERING SYSTEMS EMPLOYING valve which allows fluid flow during normal flow rates 

CANDLE FILTERS but prevents fluid flow during over-pressurization; 
Another object of the invention is to provide a fail save 

U.S. GOVERNMENT RIGHTS s valve which prevents the flow of hot gas emanating 
from a filtering system in the event of a broken ceramic 

The United States Government has rights in this invention candle filter. 
pursuant to the employer-employee relationship of the Gov- 
ernment to the inventor as a U.S. Department of Energy BRIEF DESCRIPTION OF THE DRAWINGS 
employee at the Federal Energy Technology Center. 10 

FIG. 1 is a cross-sectional view of the present invention 
TECHNICAL FIELD in conjunction with a ceramic filtering apparatus; 

FIG. 2A is top view of the upper stop of the present 

The invention relates to an apparatus that acts as a fail invention; 

save shut off valve. More specifically, the invention relates 15 2B is a view the lower the present 

to a fail save shut off valve that allows fluid flow during invention; 

normal operational conditions, but prevents the flow of FIG. 2C is a top view of an alternate embodiment of the 

fluids in the event of a system failure upstream that causes lower stop of the present invention; 
over-pressurization. The present invention is particularly 3A is a view the apparatus during 
well suited for use in conjunction with a hot gas filtering 20 
system. Used in such a filtering system, the present inven- 3B is a view the apparatus during 
tion stops the flow of hot flue gas in the event that a ceramic backflush 

filter element breaks and pressure increases beyond a critical 3C is a view of the apparatus during 

point. over-pressurization situations. 
25 

BACKGROUND OF THE INVENTION DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Ball valves are utilized in a variety of different applica- 
FIG. 1 illustrates a schematic view of the preferred tions including acting as check valves in excess flow situ- 

30 embodiment of a fail save shut off valve in conjunction with 
ations. 

a hot gas filtering system. The valve assembly 1 consists of 
A shut is found in Gute, a body member 2, a checkball 5, an upper stop 3 and a lower 

U.S. Pat. No. 5,107,890. Gute teaches a check valve having stop 4, The body member 2 is generally cylindrical in shape 
a member, check and seat, and has an upper end and a lower end, The body member 2 
including a coined seating surface to reduce leakage. Other 35 further has a central cavity that runs the length of the 
typical ball valve assemblies can be found in Holt, U.S. Pat. member and allows fluid to pass through the body member 
No. 4,830,046 and Peters, U.S. Pat. No. 4,010,770. 2. (see, FIG. 1) The body member 2 is constructed of 

The present is unique in is design and its stainless steel, plastic or similar resilient material. The lower 
function. The present invention allows control of fluid flow end of the body member 2 has a flange 15, ~h~ flange 15 

the use the taught in check 40 allows easier attachment of the valve apparatus 1 to the 
In place of springs, the present invention employs a series of system in which it is employed, (see, FIG, 1). 
b ~ - ~ a s s  ports that the fluids during The check ball 5 is housed within the central cavity 8 of 
'perating flow rates preventing the flow of fluids the body member, The check ball 5 is constructed of 
beyond a predetermined threshold flow rate. stainless steel, plastic or similar resilient material. (details of 

One embodiment of the present invention incorporates the 45 the check ball 5 are discussed later) (see FIG, 1). 
by-pass ports as part of one central aperture. This simplicity ~ h ,  lower stop 4 has a cylindrical shape and is con- 
of design allows one to control fluid flow without the springs structed of stainless steel, plastic or similar resilient mate- 
and multiple apertures taught by previous inventions. rial. The lower stop 4 has a first and second end. The lower 

Furthermore, the present invention was specially designed ,top 4 is positioned within the lower section of the body 
to be used in conjunction with hot gas filtering systems, 50 member's central cavity 8 as shown in FIG. 1. The lower 
where ceramic candle filters are used. Many candle filters ,top 4 is connected to the body member 2 using screws, 
found in hot gas systems are constructed of brittle ceramic adhesive or other coupling devices or material. (see, FIG. 1). 
materials that easily break apart and allow particulate laden ~ h ,  lower stop 4 has a central aperture 6 that runs the 

gas enter the side the length of the lower stop 4. (see, FIG. 1) The central aperture 
previous ball valve has been specifically designed for use in 5s 6 allows fluid to flow through the lower stop 4. The central 
conjunction with a hot gas filtering system that utilizes a aperture 6 is machined to look like FIG, 2 ~ .  ~h~ aperture 6 
ceramic filter. is generally circular in shape, except that it is interrupted by 

There is need for a device that is specifically designed to series of pie shaped by-pass ports 7 (cut out of the outer edge 
shut off gas flow and Prevent contamination of hot gas of the central aperture 6) which are spaced equidistant from 
filtering systems, in the event that a ceramic candle filter 60 each other. (FIG. 2B) The by-pass 7 ports allow fluid to flow 
breaks. around the check ball 5, when the ball 5 is seated upon the 

lower stop 4. Three by-pass ports are illustrated in FIG. 2C 
OBJECTS OF THE INVENTION but the number of by-pass can be varied. 

The spaces between the by-pass ports 7 form a series of 
An object of the invention is to provide a fail save valve 65 arms 16. The upper surface of arms 16 define a lower seat 

which prevents the flow of fluid through the valve in the 13 for the check ball as shown in FIG. 2C. Although a series 
event that fluid flow exceeds a threshold amount; of 3 arms were used in the present embodiment a number of 



different configurations could be used without departing It is important to note that orientation is critical to proper 
from the spirit of the present invention. operation of the valve 1. The valve assembly 1 must be 

During normal flow rates, the check ball 5 rests the lower vertically oriented in relation to the ground, otherwise the 
seat 13. (see, FIG. 3A) While the ball 5 is seated on the lower valve 1 will not function as intended. 
seat 13, the ball 5 covers the central portion of the lower s The present invention was designed to work in conjunc- 
seat's central aperture 6 preventing fluid from flowing tion with hot gas filtering systems, especially those which 
through the central portion of the aperture 6. The ball 5 utilize ceramic candle filters. As mentioned earlier, ceramic 
remains seated on the lower seat 13, during normal flow candle filters are very brittle and are known to break apart 
rates because the by-pass ports 7 allow enough fluid to pass into several pieces. When a filter breaks, ceramic particles, 
around the ball 5 to keep the level of drag+pressure forces 10 dirt, and other contaminates pass through the filtering sys- 
exerted upward on the ball 5 less than the weight of the ball tem and contaminate the otherwise particulate-free air. The 
5. (see, FIG. 3A) During normal operation the direction of present invention prevents any such particulate laden gas 
flow is upwards from the lower stop 4, up through the from entering the clean side of the filtering system by 
by-pass ports 7, through the central cavity 8, and out through shutting off the flow of gas through the valve. 
the aperture of the upper stop 9 (to be discussed later). (see, IS FIG. 1 illustrates a schematic view of the preferred 
FIG. 1). embodiment of the invention in use in conjunction with a 

In an alternate embodiment of the present invention the candle filter system 21. The candle filter system consists 21 
lower stop 4 has a central aperture 17  (circular in shape) of a tube sheet 10, candle filter holder 11, and candle filter 
whose diameter is less than that of the check ball 5. (see FIG. 12. The tube sheet 10 is a sheet of stainless steel, plastic or 
2C) The surface of the first end of the lower stop 4 20 similar resilient material having multiple apertures 19. The 
(surrounding the central aperture) defines a lower ball seat size of the apertures 19 should correspond to the size of the 
22. The lower stop 4 further consists of a series of small lower stop's aperture 6. The tube sheet 10 has an upper and 
apertures 18 that are spaced around the central aperture 17. lower end. The flange 15 of the lower end of the valve body 
These apertures 18 must be of sufficient size and number to is attached to the upper end of the tube sheet 10 using a 
allow enough fluid to pass through the valve 1 to keep the 25 screw, adhesive or other coupling device or material. The 
level of secondary drag+pressure forces exerted upward on valve body 2 is positioned along the tube sheet so that 
the ball 5 less than the weight of ball 5 during normal central aperture of the lower stop 6 is aligned with an 
operation. aperture 19 in the tube sheet 10. This orientation allow fluids 

The valve apparatus 1 further consists of a upper stop 3 to flow through the tube sheet 10 and into the valve 1. (see, 
that has a cylindrical shape and is constructed of stainless 30 FIG. 1). 
steel, plastic or similar resilient material. (see, FIG. 1) The The candle filter 12 is a ceramic candle filter known in the 
upper stop 3 is positioned within the upper section of the art for use in hot gas filtering systems. The candle filter 12 
body member's central cavity 8 as shown in FIG. 1. The has and upper and lower end. The upper end of the filter 
upper stop 3 is connected to the body member 2 using terminates in a flange 20. 
screws, adhesive or other coupling devices or material. The 35 A set of L-shaped members are fastened to the tube sheet 
upper stop 3 has a central aperture 9 that runs the length of and act as a candle filter holder 11. The L-shaped members 
the upper stop 3 and whose diameter is less than that of the that make up the candle filter holder 11 are made of stainless 
check ball 5. steel, plastic or similar resilient material. The L-shaped 

The surface of the first end of upper stop (surrounding the members are positioned on opposite sides of the tube sheet 
central aperture 9) defines an upper ball seat 14. When the 40 aperture 19 (with the L portion of their clamp facing toward 
flow rate of the fluid increases beyond a threshold level (the the aperture) and are attached to the lower end of the sheet 
threshold level is reached when the upward forces exerted 10 by using a screw, adhesive or other coupling device or 
on the check ball 5 from drag and pressure forces is greater material. The candle filter holder 11 slideably receives the 
than the weight of the check ball 5) the check ball 5 is forced flange 20 of the upper end of the filter and holds the filter 12 
against the upper ball seat 14. (see, FIG. 3C) When the check 45 in place so that the filter 12 is aligned with the hole in tube 
ball 5 is forced against the upper seat 14, the ball 5 covers sheet 10 and the valve apparatus 1. This configuration allows 
the upper aperture 9 and the fluid flow through the valve fluids to flow through the filter 12, up through the tube sheet 
apparatus 1 is effectively shut off. (see, FIG. 3C). 10 and into the valve apparatus 1. 

The weight of the check ball 5 is critical to proper When the candle filter 12 breaks, excess gas is allowed 
overation of the vresent invention. The weight of the check so into the candle filter svstem 21 and vressure within the 

u 

ball 5 should correspond to a predetermined threshold flow system increases. This increased gas pressure continues 
rate (as described earlier) that is set for the system. The upward into the valve assembly 1. If the pressure in the valve 
weight of the check ball 5 should be greater than the drag assembly 1 becomes greater than the threshold flow rate set 
and pressure forces (pushing upward) during normal flow for the system, the pressure will lift the check ball 5 off the 
ranges. (see, FIG. 3A) The weight of the ball 5 should be less ss lower seat 13 (22 of the alternate embodiment) and upward 
than predetermined drag and pressure forces that occur until the check ball 5 rests upon the upper seat 14, covering 
during the flow ranges one wishes to prevent. (see, FIG. 3C). the upper stop's central aperture 9 and effectively shutting 

During back-flush operation, fluids flow backward off air flow through the valve assembly 1. Shutting off the air 
through the valve (in a downward direction from the upper flow prevents any particulate laden gas to travel into the 
stop 3, through the central cavity 8 and out through the 60 clean side of the filtering system 21. 
by-pass ports 7) and the fluid will exert drag and pressure While the above provides a description of the preferred 
forces on the ball 5 in a downward direction, the same embodiments, it should be understood that the present 
direction of the weight of the ball 5. (see, FIG. 3B) There- invention can be modified, varied and altered without devi- 
fore, in back-flush situations, the above forces (drag, fluid ating from the scope of the following claims. 
pressure and weight) will keep the ball 5 seated upon the 65 I claim: 
lower seat 4 and fluid will be forced through the by-pass 1. A ball valve comprising: 
ports 7 (or apertures in the alternate embodiment). a check ball; 
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a body member having an upper end and a lower end, the aperture of the lower ball stop, the lower end of the 
body member further having a central cavity, the cavity body member being attached to the first end of the tube 
having an upper end and a lower end, the central cavity sheet wherein the lower ball stop's central aperture is 
housing the check ball; aligned with one of the tube sheet's apertures; 

an upper ball stop having a first end and a second end, the s a filter having a first and second end, 
upper ball stop being positioned within, and attached a filter holder, the filter holder being attached to the 
to, the upper end of the body member's central cavity, second end of the tube sheet so that the filter holder is 
the upper ball stop further having a circular central aligned with one of the tube sheet's apertures, the filter 
aperture that runs the length of the upper ball stop, the holder receiving the first end of the filter so that the 
circular aperture of the upper ball stop having a speci- 10 filter is aligned with one of the tube sheet's apertures. 
fied diameter, the diameter of the aperture of the upper 2. A ball valve according to claim 1, wherein the lower 
ball stop being smaller than the diameter of the check end of the body member has an lower flange. 
ball, the central aperture of the upper stop allowing 3. The ball valve according to claim 1, wherein the filter 
fluid to flow through the upper stop, the surface of the is a ceramic candle filter known in the art. 
first end of the upper ball stop defining an upper seat IS 4. The ball valve according to claim 1, wherein the first 
that receives the check ball; end of the filter has a flange. 

a lower ball stop having a first and second end, the lower 5. The ball valve according to claim 1, wherein the filter 
ball stop being positioned within, and attached to, the holder is comprised of two L shaped members. 
lower end of the body member's central cavity, the 6. A ball valve according to claim 1, wherein the check 
lower ball stop having a central aperture running the 20 ball's weight is greater than the drag and pressure forces 
length of the lower ball stop, wherein the surface of the pushing upward on the check ball during normal flow, 
first end of the lower ball stop forms a series of arms keeping the check ball resting upon the lower seat. 
that protrude into the central aperture of the lower stop, 7. A ball valve according to claim 1, wherein the check 
the arms defining a lower seat that receives the check ball's weight is less than the drag and pressure forces 
ball, the arms being spaced equidistant from each other 25 pushing upward on the check ball during over-pressurization 
forming gaps in between the arms, the gaps in between situations, forcing the check ball upwards causing the check 
the arms defining a series of by-pass ports, the by-pass ball to rest against the upper stop and effectively shutting off 
ports allowing fluid to flow around the check ball when the flow of fluid through the valve. 
the check ball is seated upon the lower seat; 8. A ball valve according to claim 1, wherein the valve is 

a tube sheet, the tube sheet having a first end and second 30 a two-way valve capable of back-flush operation. 
end, the tube sheet further having a series of apertures, 
the tube sheet's apertures being the same size as the * * * * *  


