Umted States Statutory Inventlon Reglstratlon 9]

Nieri et al.

[54] FLOWMETER PRESSURE RELIEVING
DEVICE

[75] Inventors: Dano Nlerr Cesare Zanon, both of

Pianoro, Italy

[73] Assignee: Emerson Electrlc Company, St

Louis, Mo. -
[21] Appl. No.: 241,489 ’
[22] Filed: Sep. 8, 1988 o |
[51] Int. CL# coovvcrveseresesssssssssssssssssssssssseses GOIF 15/00
EZA R SX o KU — 777/ 3 .

Primary Examiner—Thomas H. Tarcza :
Assistant Examiner—Linda J. Wallace
Attorney, Agent, or Fzrm—-—-Polster, Polster & Lucche31

[57] ' ~ ABSTRACT

A flowmeter for measuring the ﬂow of fluids through a

conduit is disclosed and includes a body having a pas-
sageway therethrough mounted in communication with

a conduit. A cover is assembled to the flowmeter body -

and contains a flowmeter device which measures the

flow of fluids in the body passageway. An O-ring is
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compressed between the body and cover to seal the

- flowmeter device relative to the body passageway, and
~ the O-ring is also exposed to fluid pressure within the

body passageway. When excessive pressure is encoun--
terred within the flowmeter, the resistance of the O-ring

‘to movement is overcome and the 0-r1ng can be moved
~ to a position enabling the excessive pressure to be

‘vented to atmosphere. No damage to the flowmeter
~ occurs when the pressure is relieved, and the flowmeter

can be re-set on site w1thout any need for replacement |

. of components

17 Claims; 2 Drawing Sheets |

A statutory invention registration is not-a patent., It has
the defensive attributes of a patent but does not have the
enforceable attributes of a patent. No article or advertise-
ment or the like may use the term patent, or any term

- suggestive of a patent, when referring to a statutory in-

vention registration. For more specific information on the.
rights associated with a statutory mventlon regxstratlon ._

see 35 U.S.C. 157,
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FLOWMETER PRESSURE 'RELIEVING DEVICE

BACKGROUND OF THE INVENTION
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2 .
munloates with the conduit. A ﬂowmeter cover 1S as-
sembled to the flowmeter body and contains a flowme-

“ter device therein for measuring the flow' of liquids in

5

ThlS invention relates to ﬂowmeters and more par- -

ticularly, to a flowmeter pressure rehevmg device.

Flowmeters are used in a variety of industrial, com-

mercial, medical and military applications to measure

the flow of fluids in conduits and pipes. In the USA
market, flowmeter design must meet the Compressed
Gas Association (CGA) guidelines. The CGA Standard

E-7 “Standard for Flowmeters, Pressure Reducing
Regulators, Regulator/Flowmeter and Regulator/-
Flow-Guage Combinations for the Administration
Medical Gasses” 1983 sets forth the minimum perfor-
mance and safety requirements for this type of equip-

the body passageway. An O-ring is compressed be-

tween the body and cover to seal the flowmeter device
within the cover relative to the body passageway. In-
side vent openings are provided in one of the body and -

- cover communicating with and permitting the O-ring to
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be exposed to fluid pressure within the body passage-
way. Sufficient fluid pressure within the body passage-

~ way causing circumferential enlargement of the O-ring

15

 ment. Section 7.5 of CGA Standard E-7 specifically '-

deals with flowmeter performance, i.e., minimum burst

- strength and external lakage of the flowmeter. In es- .

sence, these standards require no bursting or fragmenta-

or moving the O-ring out of compressive engagement
between the body and cover. Qutside vent openings are -
provided in one of the body and cover which communi-
cate with the inside vent openings through the area

‘evacuated by the O-ring for venting the excess fluid

pressure therethrough to atmosphere, without causing

- any damage to the flowmeter. The flowmeter device

tion of the flowmeter when sub_]ected to four times its

maximum pressure.

Since the weakest part of the flowmeter is the ﬂow-"

meter cover, the challenge that has confronted the prior

art has been to design a cover which does not burst or

fragment when subjected to excessive pressure. Rather

~ than causing bursting or flying cover fragments, the

current trend of the prior art is to design a cover so that

if rupture occurs, the cover is more likely to bend or
30
Even in those prior art designs where burstmg or*'

deform, without burstmg or fragmentation.

fragmentation of the cover has been eliminated, once
failure occurs, the cover must be replaced in order for

the flowmeter to function properly. Depending on the

application, obtaining a new flowmeter cover can not

only be expensive, but may keep the flowmeter out of

service. Unfortunately, . this results in costly delays,
Inconvenience to the user, and unnecessary down time.

SUMMARY OF THE INVENTION

Among the several objeots and advantages of the
present invention include:

the provision of a flowmeter pressure reltevmg de-
vice which allows excessive pressure within the flow-
meter to be relieved without damage of any kind to the
flowmeter or any component thereof: |

the provision of such a flowmeter pressure relieving
device which has a fail-safe design enabling excessive

pressure to be relieved within the flowmeter without
bursting or fragmenting any component thereof;
the provision of such a flowmeter pressure relieving

device which employs a dynamic O-ring design that

25

within the cover may include a flowmeter tube which is
rotatably adjusted relative to the body after partial
disassembly of the cover relative to the body, with

spring means maintaining the flowmeter tube in the
desired orientation during the partial disassembly, as

well as when the cover ancl body are fully re-assembled

| agam

Other objects and features of this invention w111 be_ :

; come apparent from the desorlptton that follows. -

~ BRIEF DESCRIPTION OF THE DRAWINGS

~In the drawings, FIG. 1'is a rear elevational view of

| ‘a flowmeter which is constructed in accordance Wlth
. the teachings of the present invention;
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 FIG. 2 is a fragmentary front elevational view, partly
in section, illustrating the construction and operation of

the pressure relieving aspeots of the ﬂowrneter of the

| present 1nvent1on

FIG. 3 i1s a top plan view of one of the ﬂowmeter |

_components which is used in conjunction with the dy-

namic O-ring in the pressure rehewng device of the.

present invention; |
FIG. 4 is an enlarged fragmentary front elevattonal_
view, partly in section, illustrating the normal operating

- condition for the flowmeter pressure relieving device of

45

the present 1nventlon prror to enoounterlng exoesswel

pressure; and

FIG. 5 is an enlarged fragmentary sectlonal view

~ showing the movement of the dynamic O-ring of the

pressure relieving device when excessive pressure

within the flowmeter is encountered. | o
Corresponding reference characters 1ndtcate corre-

_' Spondlng parts throughout the several ViIEWS of the'_

eliminates deformation and/or destruction of flowmeter

components as well as replacement costs and lost tlme
~assoclated with prior art designs; |

nents and elimination of prior art rupturing/deforma-

‘the provision of such a flowmeter pressure rehevlng S
device which enables down sizing of flowmeter compo-

tion of components, for substantial cost improvement

and better operation of the flowmeter using less oompo-
nents; and | | |

60

the provision of such a flowmeter pressure rehewng |

device which meets and/or exceeds all safety and use
standards and requirements for flowmeters. |

Briefly stated, the present invention provides a flow-
meter for measuring the flow of fluid through a conduit,
the flowmeter having a body mounted relative to the

conduit with a passageway therethrough which com-

635

drawmgs

- DESCRIPT ION OF THE PREFERRED
EMBODIMENT |

Whtle the flowmeter pressure relieving device of the -
present invention can be used where the fluid is either a
liquid or gas, the flowmeter pressure relieving device

‘will be described and illustrated in connection wrth a

gas flowmeter, as will be apparent. - -
The flowmeter 1 is used for measuring-the flow of

fluid through a conduit, and for this purpose, includes a
body 3 having a general polygonal configuration with

an integral externaly threaded inlet tube 5 for connec-

tion to a conduit (not shown) at the lower end of the '

 flowmeter 1 and an integral externally threaded outlet

- tube 7 extending from one side of the body 3 also for
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connection to a conduit (not shown). A rotary metering
knob 9 is threadably mounted relative to the body 3 for
increasing or decreasing the flow of fluid in the body 3
through passageway 11, which communicates with the
inlet tube 5 and outlet tube 7, in 2 conventional manner,
in order to permit fluid to flow through the flowmeter
device 1. The flowmeter body further includes an inter-
nally threaded annular ring 13 which 1s threadably asso-

ciated relative to an elongated hollow see-through plas-
tic cover element 15 at a lower end thereof, as best seen
in FIGS. 2 and 4-5 of the drawings. Within the elon-
gated hollow cover element 15 1s a flowmeter device 1n
the form of a flowmeter tube 17 having a graduated
scale on the outer surface thereof. A ball 19 within the
flowmeter tube 17 registers the flow rate of the gas
flowing through the flowmeter device 1 by the level to
which it rises within the flowmeter tube 17.

All the components of the flowmeter 1 just described

are well known and have been used in prior art con-
structions; however, it is at this point that the flowmeter
pressure relieving device of the present invention de-
parts from prior art constructions which have resulted
in the aforementioned deficiencies and problems that
have plagued prior art constructions.

The important features of the present invention relate
to the fluid pressure relieving aspects of the flowmeter
1. For this purpose, an O-ring 21 is positioned about an
upstanding annular neck portion 23 of the body 3 and
rests upon a laterally outwardly offset surface portion
25 which is adjacent the upstanding annular neck por-
tion 23. The relaxed inside diameter of the O-ring 21 is
slightly smaller than the outer diameter of the upstand-
ing annular neck portion 23 to provide a slight circum-
ferential grip thereon.

In order to compress the O-ring 21 between the body
3 and the cover element 15, circumferentially extending
shoulder means are provided for engaging and com-
pressing the O-ring 21 as shown in FIGS. 2 and 4 of the
drawings. The circumferentially shoulder means com-
prise laterally offset inner and outer shoulders 27 and 29
respectively which extend from the cover element 15.

The nner shoulder 27 engages the upstanding annular
neck portion 23 of the body and thus acts as a stop or
limit to the threaded engagement between the body 3
and the cover element 15. Thus, the amount of compres-
sion of the O-ring 21 is controlled. The outer shoulder
projects longitudinally beyond the inner shoulder 27
and includes a beveled under surface 31 having its low-
est point at the outermost circumferential extent of the
outer shoulder 29 in order to capture and compress the
O-ring 21 against at least part of the upstanding annular
neck portion 23 and the laterally outwardly offset sur-
face portion 25, as shown best in FIG. 4 of the draw-
ings.

Under normal operating pressures, the O-ring 21
remains compressed, in the manner just described, in
order to seal the body and cover element 3 and IS5 re-
spectively relative to one another. If the pressure within
the cover element 15 becomes excessive, as determined
by O-ring parameters, area exposed, etc., the O-ring 21
will expand and expose the pressure to vents in the body
in order to relieve the pressure build up. As best seen in
FIG. 3 of the drawing, the inner shoulder 27 of the
cover element 15 which contacts the upstanding annu-
lar neck portion 23 of the body, has a series of interrup-
tions 33 which define inside vent openings. Thus, even
while the shoulder 27 of the cover element 15 engages
the upstanding annular neck portion 23 of the body 3,
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the interruptions 33 will enable any pressure within the
flowmeter 1 to be directed against the O-ring 21.
When sufficient fluid pressure represented by the
letter P in FIG. 5 of the drawings 1s great enough to
overcome the resistance of the O-ring to movement, the
O-ring 21 will be circumferentially enlarged as shown
in FIG. §. The laterally outwardly offset surface. por-
tion 25 has a lateral dimension greater than the outer

shoulder 29 in order to enable the O-ring 21 to be cir-
cumferentially enlarged beyond the outer shoulder 21
when sufficient fluid pressure overcomes the resistance
of the O-ring 21 to movement. Sufficient fluid pressure
will move the circumferentially enlarged O-ring 21 into
an annular throat area 35 adjacent to and extending

beyond the outer shoulder 29 in the cover element 15
for receiving the O-ring 21. As best seen in FIG. 5 of the

drawing, the configuration and dimensions of the afore-
said components enables the fluid pressure P to move
past the O-ring 21 through the area evacuated by the
O-ring 21 for venting the excess fluid pressure through

‘outside vent openings 37 formed in the body.

The advantage of the aforesaid construction and
components 1s that no permanent damage occurs to the
flowmeter 1, which is quite different from prior art
constructions. Furthermore, after the pressure has been

relieved, the flowmeter 1 can be re-set on site, without
replacing any components. This simply requires remov-
ing the cover element 15 from the body 3, rolling the
O-ring 21 back in place around the upstanding annular
neck portion 24, and replacement of the cover element.
Not only is the time and cost of replacement signifi-
cantly minimized, this fail-safe construction further
allows the flowmeter to be down sized with elimination
of a cover hold-down ring used in some prior art flow-
meter designs. Thus, significant cost savings in the man-
ufacture, use and maintenance of flowmeters, as the
result of the flowmeter pressure relieving device of the
present invention, are now possible.

The flowmeter tube 17 may have open ends in order
to allow the fluid pressure to flow throughout the entire
area of the cover element 15 or may be provided with
openings adjacent the interruptions 23 and the inner
shoulder 27 in order to allow the excess fluid pressure to
be directed against the O-ring 21. Where the flowmeter
tube 17 is desired to be sealed at its lower end relative to
the body passageway 11, for alignment of a tubular
channel within the flowmeter tube and the passageway
11, an O-ring 39 may be used to seal the flowmeter tube
17 relative to the body 3 around the body passageway

11.

Additionally, a coil spring 41 may be interposed be-
tween an upper outer end of the flowmeter tube 17 and
closed end wall 43 of the elongated hollow element 15
for resiliently biasing the flowmeter tube 17 against the
body 3 for compressing the O-ring 39 in order to
achieve the sealing desired. The coil spring 41 may also
be used to assist the alignment of the graduated scale on
the flowmeter tube 17, as may be desired. Thus, the
elongated cover element 15 may be partially disassem-

bled from the body 3 to achieve the desired predeter-
mined ortentation of the graduated scale on the flowme-

ter tube 17, and then the coil spring 41 can be used to
maintain the flowmeter tube 17 in the desired orienta-
tion as the elongated cover element 15 and the body 3
are again fully re-asembled.

From the foregoing, it will be appreciated that once
excessive fluid pressure within the flowmeter is encoun-
tered, the movement of the dynamic O-ring out of a
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sealed and compressed condition enables the release of

the excess fluid from the flowmeter, without causing
any damage to any of the components of the flowmeter.

Re-setting of the flowmeter is simple and may be done

on-site without addltlonal components or costly serwce'-

COStS.
In view of the above, it will be appreelated that the

several objects of the invention are achieved and other'

advantageous results are obtained.

As various changes could be made in the above con-
structions without departing from the scope of the in-
- vention, it is intended that all matter contained in the
above description are shown in the accompanylng
drawings shall be 1nterpreted as- 111ustrat1ve and not m a

limiting sense.

Having thus described the invention, what is clanned ._

and desired to be secured by Letters Patent is:

1. A flowmeter for measuring the flow of fluid
through a conduit, said flowmeter including a body
mounted relative to said conduit and having a passage-

5
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standing annular neck portion and resting upon a later- -

ally outwardly offset surface portion adjacent said up-
standing annular neck portion, a flowmeter cover as-

sembled to said body and containing a flowmeter device
therein for measuring the fluid flow in said passageway,

. said cover having circumferentially extending shoulder

‘means depending therefrom for engaging and compress-

ing the O-ring between said shoulder means and the ..

~ laterally outwardly offset surface portion of said body,
10

inside vent openings provided in one of said cover and

- body adjacent said compressed O-ring to permit fluid

‘pressure in said passageway to be directed against said

~ compressed O-ring, the laterally outwardly offset sur-
~ face portion on said body having a lateral dimension

15

20

way therethrough communicating with said conduit, a

cover assembled to said body and containing a flowme-
ter device therein for measuring the flow of liquids in
an O-ring compressed between said

sald passageway, an
body and cover to seal the flowmeter device relative to

said passageway, one of said body and cover being

25

provided with inside vent openings communicating -

with and permitting said O-ring to be exposed to the
fluid pressure in said passageway, sufficient fluid pres-
sure within said passageway c1reumferentlally enlarging
and moving said O-ring out of compressive engagement

between said body and cover, and outside vent open--
ings provided on one of said body and cover which

communicates with said inside vent openings through
the area evacuated by the O-ring for venting the excess

30

‘greater than said shoulder means on said cover to enable

said O-ring to be circumferentially enlarged along said
laterally outwardly offset surface beyond said shoulder
means when sufficient fluid pressure overcomes the

resistance of said O-ring to movement, and outside vent
~openings provided on said body which communicate
-with said inside vernt openings through the area evacu-
- ated by the O-ring for venting the excess fluid pressure
~ therethrough to atmosphere w1thout causmg any dam-' .

‘age to the flowmeter. |
8. The flowmeter as defined in elalm 1 whereln said

cover comprises an elongated hollow element for re-
ceiving a flowmeter tube therein for measuring fluid
flow, and said flowmeter tube having an inner end in

sealing engagement with the body and aligning a tubu-
~ lar channel in said ﬂowmeter tube Wlth the passageway

~in said body.

35

fluid pressure therethrough to atmosphere without

causing any damage to the flowmeter.

2. The flowmeter as defined in claim 1 wherein said

inside and outside vent Opemngs are longltndmally off-
set from one another. | E
3. The flowmeter as defined in claim 2 wherein one of
said vent openings is provided on said body and the
other of said vent openings is provided in said cover.

4. The flowmeter as defined in claim 3 wherein the -
45

inside vent Openings are provided in said cover and said
outside vent openings are prowded in satd body.

9. The ﬂowmeter as deﬁned in clalm 8 wherem said

. elongated hollow element terminates in a closed end
wall at an outer free end thereof, and spring means are
-~ interposed between an outer end of the flowmeter tube

and said closed end wall for resﬂlently blesmg said ﬂow-'

meter tube against said body. o
10. The flowmeter as deﬁned in claim 9 wherein said |

40 flowmeter tube is rotatably adjusted relative to said

- body after partial dis-assembly of said cover relative to

said body, and said spring means maintains said flowme-

“ter tube in the desired orientation during said partial '

5. The flowmeter as defined in claim 1 wherein said
cover comprises an elongated hollow element having a
closed end wall at an outer free end thereof a flowme-

ter tube received within said elongated hollow element

50

and communicating with the passageway in said body,

spring means interposed between an outer end of said

flowmeter tube and said closed end wall for resiliently

‘biasing said flowmeter tube against said body, and a
second O-ring extending between said flowmeter tube
and said body and being compressed into sealing en-
gagement therewith by said SpI‘lIlg means. |

6. The flowmeter as defined in claim 5 wherein said

flowmeter tube is selectively rotatably adjusted and =

‘then maintained in a predetermined orientation by said
spring means after partial disassembly of said body and

- dis-assembly until sald cover and body can be fully o

re-assembled again. | |
11. The flowmeter as deﬁned in clann 10 wherein said
shoulder means comprises carcumferentlally extending
and laterally offset inner and outer shoulders depending
from said cover, said inner shoulder engaging said up-
standing annular neck portion for limiting said longitu-

‘dinal assembly of said cover relative to said body, said
~outer shoulder projecting beyond the longltudmal ex-
~ tent of said inner shoulder for compressing the O-ring

 between said outer shoulder and sald 1aterally out-

55

cover, said cover and body being fully re-assembled to

one another following said predetermmed orientation.

7. A flowmeter for measuring the flow of fluid
through a conduit, said flowmeter including a body

wardly offset surface portion.
12. The flowmeter as defined in clalm 11 wherem said

| '1nner shoulder has circumferentially spaeed interrup- |

tions therein defining said inside vent openings.

its lowest point at its outermost circumferential extent

for capturing and compressing said O-ring against at |
least part of said upstanding annular neck portion and

. laterally outwardly offset surface portion of said body.

65

mounted relative to said conduit and having a passage-

way therethrough communicating with said conduit,

said body having an O-ring positioned about an up-

‘14. The flowmeter as defined in claim 1 wherein said
O-ring when in circumferentially enlarged condition 1s

- capable of being moved into an annular throat which

~extends beyond the shoulder means to. prowde fhnd :

- 13. The flowmeter as defined in claim 1 wherein Sald -
outer shoulder includes a beveled undersurface having
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communication between the inside and outside vent
openings. -_

15. A flowmeter for measuring the flow of fluid
through a conduit, said flowmeter including a body
mounted relative to said conduit and having a passage-
way therethrough communicating with said conduit,
said body having an upstanding annular neck portion
surrounding said passageway with an O-ring mounted
on said neck portion and resting upon a laterally out-
wardly offset surface portion adjacent said neck por-

tion, a cover assembled to said body and containing a
flowmeter device therein for measuring the flow of

fluids in said passageway, said cover having circumfer-
entially extending and laterally offset inner and outer
shoulders depending therefrom, said inner shoulder
being at least partially longitudinally aligned relative to
the neck portion of said body for limiting the longitudi-
nal assembly of said cover relative to said body, said
outer shoulder projecting beyond the longitudinal ex-
tent of said inner shoulder and being at least partially
aligned relative to the laterally outwardly offset surface
of said body for compressing the O-ring therebetween
to seal said cover relative to said body around said
passageway, first vent openings provided in at least one
of said inner and outer shoulders which communicates
with an area containing said O-ring to enable fluid pres-
sure to also be directed against said O-ring, second vent
openings provided in said body which communicate
with said first vent openings through the area contain-
ing said O-ring, and an annular throat adjacent to and
extending beyond the outer shoulder in said cover for
recelving said O-ring when circumferentially enlarged,
whereby sufficient pressure in said passageway can
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overcome the resistance offered by said O-ring and
cause the O-ring to be circumferentially enlarged and
moved from its compressed state to a position within
the annular throat in order to enable the first and second
vent openings to be in fluid communication through the
area evacuated by the O-ring for venting the excess
fluid pressure therethrough to atmosphere without
causing any damage to the flowmeter.

16. A flowmeter for measuring the flow of fluid

through a conduit, said flowmeter including a body
mounted relative to said conduit and having a passage-
way therethrough communicating with said conduit, a
cover assembled to said body and containing a flowme-
ter device therein for measuring the flow of liquids in

said passageway, expansion means having a first com-
pressed position between said body and cover to seal

the flowmeter device relative to said passageway, one
of said body and cover being provided with inside vent
openings communicating with and permitting said ex-
pansion means to be exposed to the fluid pressure in said
passageway, sufficient fluid pressure within said pas-
sageway moving said expansion means to a second posi-
tion out of engagement with said body and cover, and
outside vent openings provided in one of said body and
cover which communicate with said inside vent open-
ings through the area evacuated by the expansion means
for venting the excess fluid pressure therethrough to
atmosphere without causing any damage to the flowme-
ter.

17. The flometer of claim 16 wherein said expansion

means 1s an annulus.
- * - - E
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