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ENTI ON - The present invention relates to a
sensitive assenbly coupled to pressure neasuring 5 devi ces.
t he assenbly recei ves and transmts applied pressure

process nedi a in sanitary beverage or food processes
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PRESSURE ISOLATOR ASSEMBLY FOR SANITARY PROCESSING
FIELD OF THE INVENTION
The present invention relates to a pressure
sensitive assembly coupled to pressure measuring
S devices. In particular, thé assembly receives and
transmits applied pressure from sanitary process media
in sanitary beverage or food processes through a £luid
constrained by suitable tubing between the isolator
assembly and a pressure transmitter. '
10 . BACKGROUND OF THE INVENTION
‘Known methods of sensing process media -
pressure utilize a thin isolator diaphragm coupled to a
transducer disposed within a pressure transmltter;
housing. Where process conditions require remote:
15 measurement of process media characteristics, remote
seals or isolator assemblies include flexible isolator
diaphragms open to the. process media that traﬁsmit
pressure through an incompressible fluid which is
carried in suitable capillary tubing connected f£rom cthe
20 remote isolator assembly to a sensor in a pressure
transmitter. In the food and beverage processing
industries, sanitary proc'ess conditions are required and
£i11 fluid for the isolator diaphragm and tubing must -
not be harmful to humans. .- Thus, if a diaphragm'
25. ruptures no material harmful to humans contacts the
process media. Of course, suitable £ill fluid can be
éﬁy of the fluids known as Generally Recognized As Safe
5§'the U.S. Federal Department of Agriculture, CFR Title
21. -_ ' :
30 Pregsure transmitters coupled to remote
isolator dlaphragms provide a reliable means . of
measuring process pressure while preventing the process
medium from contactlng the rt:.r'u.:ernal transmltter
diaphragm. . Accordihgiy ;
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f sensing process nedia pressure utilize a thin

agm coupled to a transducer disposed within a pressure
housi ng. Where process conditions require renote 15

process nedia characteristigs, renote seal s or isolator

ude flexible isolator di aphragns open to the. process

Sehée the pressute dkkum@temtﬂc@rmf esat i eive Wrbodssh i s
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¥iagous process media; process media excreme
temperature; sanitary or aseptic process conditions; and
media that must be flushed from lines and equipment
between processing batches. Sanitary processing
equipment often consists of a processing tank with
isolator diaphragms interposed in the tank wall interior
surface. Thus, the isolator diaphragm contacts the
process media and transmits pressure signals to manually
accessible pressure transmitters via suitable filled
tubing. '

In sanitary processing applications, where.
contamination ©of process media -must be avoided,
periodically intense sprays of cleaning solutions scour
the process media containers, including the surfaces of
the isolator diaphragms exposea to the media, at times
resulting in failure of the isolator diaphragm. In use,
the force of the moving spray impacts the exposed
isolator diaphragm surface thereby driving the fill
fluid toward the joint or seal between the diaphragm and
a diaphragm support member. Such stress of the
diaphragm seal joint may cause metal fatigue, and this
condition appears more likely for sanitary isolator
diaphragms than other diaphragm assemblies because most
pressure-sensing applications involve a substantially
egqual pressure gradient over the entire surface of the
flexible diaphragm. Thus, cleaning systems used- in
sanitary process industries tend to degrade isolator
diaphragm performence and shorten the effective life of
the diaphragm. '

Automated cleaning systems, termed Clean-In-
Place (CIP) systems, and manual cleaning systems used in
sanltary proce531ng both - create s;mllar degradation of
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fluids Kpfmn as Generally Recogni zed As Safe by the U S. Federal
Departgent of Agriculture, CFR Title 21. 30 Pressure
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coupled to renote i sol"3tor di aphragnms provide a
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rgmmssolqnaxatzﬁ agmag:lmrecting streams of cleaning
solutions from nozzles at elevated temperatures and

pressures. The spray jets of CIP systems systematically
move in cycles over the entire exposed processing
surface in a controlled manner thereby inducing
deformation of the isolator diaphragm. Such severe duty
increases maintenance service requirements when using
the prior art diaphragms.
SUMMARY OF THE INVENTION
The present invention comprises an isolator,
assembly with a sanitary seal that withstands periodic
CIP procedures, including use of heated, concentrated,:
high pressure fluid streams directed against surfaces of_
the seal. The isolator assembly of the presenﬁ
invention utilizes a diaphragm member joined to a
support member which has a bounding planar support
surface at a first elevation around a recess and which
_support surface joins an annular inclined surface
leading to the bottom surface of the recess. The bottom
surface is at a second elevation. The bounding surface
supports the diaphragm, which has a surface section that
mates with and overlies the inclined surface. The
diaphragm spans the recess in the support member to
define a fluid cavity across the recess which is filled
with a substantially non-compressible fluid. Pressure
acting on the exposed surfaces of the diaphragm deflects .
the diaphragm about a primary diaphragm hinge poiné‘éf
the lower edge of the inclined surface and not where the
diaphragm is joined to the support member at the
bounding surface. Control of the edge configuration
where the diaphragm is.supported limits stress on the
diaphragm seal as well as reducing diaphragm distortion
and deformation, particularly when a-concentrated stream

process conditions are required and tgctzmwlf 6%02

uf.;phragn1and t ubi ng nust not be harnf ul
g aphragm 25 “ruptures no material harnful to humans contacts
_’ ess nedia. O course, suitable fill fluid can be any of the
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‘of fluid under pressure impacts the exposed isolator
diaphragm surface.
BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 is a reference three dimensional
5 diagram showing two pancake-style remote isolator
diaphragm assemblies attached to a conventional
differential pressure transmitter.
FIGURE 2 is a partial sectionél.side view of
a prior art remote isolator seal diaphragm assembly.
10 FIGURE 3 is a partial sectional side view of
a prior art remote seal isolator diaphragm assembly:
during application of a localized pressure gradient.
FIGURE 4 is a partial sectional side view of
the remote isolator assembly of the present invention.,
15 FIGURE 5 is a partial sectional side view
showing deformation of the isolator diaphragm of the
present invention during application of localized
stress. _
FIGURE 6 is a further enlarged sectional side
20 view of an edge portion of the remote isolator assembly
of the present invention.’
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
" The elements illustrated in the accompanying
figures are not drawn to scale but rather are
25 exaggerated to highlight the salient features of the

subject matter therein. Likewise, numerals denote
gimilar elements contained in the figures for ease of
reference.

Referring now to the figures, Figure 1 shows

30 identical remote seal isolator assemblies 12 each having
an exposed surface 9 of an isolator diaphragm 10 for
sensing pressure. An outer peripheral edge of each
diaphragm 10 seals on the edge of support member 16,
forming a cavity 21 therebetween, as.shown in Figure 2.
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di aphragns expoged {iséiwcsRdppessuirki Mfansmitter 14 may be directly

coupled to the isolator assemblies 12 or remotely
coupled with suitable tubing, as shown in Figure 1. 1In
both cases, displacement of the diaphragm 10 transmits
pressure signals from the remote isolator diaphragm to
a sensing diaphragm disposed within pressure transmitter
14 via movement of £ill fluid that occupies the cavity
between diaphragm 10 and its support member 16 and fills
the conduits 15.

Figure 2 illustrates a prior art remote seal
isolator diaphragm 10, attached as at 18 along a sealk
line at the perimeter of a support 16 and located
substantially in the same plane as the support member
surface 22. In the embodiment shown, attachment seal’
line 18 comprises a conventional tungsten inert gas
(TIG) weld that provides a fluid tight seal for the
diaphragm 10 around the perimeter of fluid-£filled cavity
21.

Figure 3 schematically shows the prior arc
remote seal isolator assembly in cross section during
application of a localized high intensity spray from a
nozzle as denoted by -arrows 17. Distortion of diaphragm
10 occurs .as a vresult of displacement of the
substantially incompressible isolator £ill fluid
disposed in cavity 21 between diaphragm 10 and surface
22 of support 16. Accordingly, such distortion “of
diaphragm 10 generates a primary diaphragm hinge line :
near the attachment at 18 at the edge of diaphragm 1¢C,
and the diaphragm is highly stressed as the bulging
fluid deforms diaphragm 10. The spray 17 pulses and is
moved to different 1locations, resulting in fatigues
loading of the diaphragm 10. '

S

. This:Sheet Has Been R

T



ing in faj

" nDVi ng Spg i npacts the exposed 20 | sol at or di aphragm surface
chereby drivgg the fill fluid toward the joint or seal between t
di aphragm, a diaphragm support nenber. Such stress of
di aphr.ag joint may cause netal fatigue, and this condi tion
nore likely for sanitary isolator 25 diaphragns than other
di aphyfagm assenbl i es because nost pressdre-sensing applications in

xi bl e di aphr

the effective |

10

15

20

25

.equal pressure gradient over the entire surface of
agm Thus Figtireadi showpgsacnematedseah assembhyt a3 ymapde

Ife o t he di aphragm
materlal 24 secures a peripheral edge portion of

flexible isolator diaphragm 13 to support member 16A
over a relatively large annular bonding support surface
26 on the support member 16A. An interior edge 27 of
support surface 26 joins an annular (part conical)
inclined surxface 30. Inclined surface 30 tapers
downwardly to and joins a second central surface 29 of
support 16A at a second elevation forming a bottom of a

fii e of the isolator di aphragm In use,. PCTT/IUSSBOAC;( &402 1
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recess 32. The surface 29 is covered by diaphragm 13.-

Diaphragm 13 and the second surface 29 form an isolator:
chamber 34 filled with a desired quantity of non-

compressible fluid. Diaphragm 13 includes an annular
inclined wall section 28 similar in contour and shape to
annular inclined surface 30 and a center, interior
flexible portion 38 (exposed to the process media)
integrally joined to the wall section 28. Surface 30,
formed in support member 16A, is straight in cross
section and preferably inclined at about 35° from a
plane parallel to the support surface 26, as shown in
Figure' 5. Stated another way, this part conical surface
is formed at a cone angle of about 55° from a vertical
axis of support surface 26.

In a preferred.'mode, bonding material 24
comprises a braze material to form a fluid-tight brazed

-bond between support surface 26 and the peripheral edge

30

portion of the diaphragm 13. Annular groove 31 formed
in support 16A and opening to support surface 26
receives preformed wire braze material prior to bonding
the material as shown in dotted lines in Figure 6. When

the diaphragm 13 is placed over the surface 26 and the_

diaphragm and support 16A are heated, the braze material
in groove 31 migrates from the groove 31 to bond surface
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26 in the facing surface portion of diaphragm 13 to form

a fluid-tight seal over substantially the entire area of
bonding surface 26. The support 16A can be inverted
during heating. The preferred braze material comprises
an alloy of approximately 82% gold and 18% nickel
preformed into wire form, but suitable braze alloys that
exhibit a bonding temperature of less than 1000 degrees

‘Celsius are acceptable for the present invention.

. Figure 5 illustrates the dynamics of the
remote seal assembly 23 of the present invention during
applicat:ioh of high pressure cleaning solutions (i.e.,
CIP system) denoted by "arrows 33, which solutions
usually are applied with a nozzle. Fluid. under
pressure shown by arrows 33 emitted from a nozzléi
generally impacts a portion of diaphragm 13 at an angle
for cleaning sanitary surfaces and acts to tend to push
the non-compressible fluid toward one side of the cavity
34. In the preferred mode, annular wall section 28 of
diaphragm 13 defines an acute angle equal to the angle
of wall 30 relative to the bonding support surface 26.

Also in the preferred mode, the surface 29 is

recessed or offset appréximately .030 - .050 inches
relative to the substantially planar support surface 26,
as shown by arrow 40 in Figure 6. In the preferred

mode, the primary diaphragm hinge line during deflection
is along a line 35 at the junction of the lower edge of
annular inclined wall section 28, and center interior

wall 38, so that upon application of localized high -

pressure spray force as shown by arrows 33, diaphragm 13
will distort and essentially moves toward and into
contact with surface 30 at the hinge region for
diaphragm 13. The center interior portion 38 bulges up
as shown in dotted lines in Figure 6. The hinge line 35
for the center interior portion 38 is near the bottom of

i -'éyst’ ens, terned Cl ean-I|n- Pl ace (Cl |
ystens used in sanitary processi ng(bom]ctzgﬁs‘%iﬁmizﬂ: 02
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by directinggftreans of cleaning solutions fromnozzles at el evated
t enper at ur gg” and pressures. The spray jets of CIP systens
systenatighlly 5 nove in cycles over the entire exposed processing
surface g/ a controlled manner thereby inducing deformati on of the
i sol atgf di aphragm Such severe duty I ncreases nmi nt enance service
requiyenent s when u5|ng ‘the prior ar$- di aphragnms. 10
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Tluid streams Qkﬂeé%ﬁg 3935%§Egﬁpgﬁﬁ&%% %&'moves close to surface 30
near hinge line 35 and tends to restrict the space at
5 the edge of wall 30 so the fluid in cavity 34 does not
tend to flow up between surface 30 and diaphragm section
28. Thus, the subétantially incompressible f£ill fluid
in cavity 34 does not cause swelling and flexing of
diaphragm 13 adjacent the bonding media 24. The
10 stresses caused by the high pressure cleaning spray 33
is concentrated at the lower end of annular inclined,
surface 30 of support member 16A. The present invention
is most useful in applications where CIP or manual:

cleaning systems are employed which result inj
15 substantially unequal pressure gradients moving across
the exposed surface of the flexible diaphragm 13.

The preferred bonding method starts with the.
diaphragm member 13 being substantially planar so it
extends along the plane of support surface 26 initially,

20 so that during heating for brazing, the braze material
flows or migrates between the surface 26 and the mating
surface of the diaphragm 13, but stops at interior edge
27 due to the relatively large, abrupt opening formed by
the inclined surface 30 of supporﬁ 16A. Then, after the

25 brazed assembly cools, pressure is exerted substantially
normal to the surface of diaphragm 13 so that the
f&iaphraém 13 is deformed against surface 29 of the .
recess 32 and closely approximates the configuratioﬁ-gf
surfaces 29 and 30 of support member 16A. Following the

30 bonding step, the fluid-tight cavity 34 between support
16A and diaphragm 13 is charged with substantially
incompressible fill flqid. The surface 29 and formed
diaphragm 13 have annular corrugations, as shown.
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e isolator assenbly of “the preselﬁ WH
agm nenber joined to a support nenber / e ﬂjQQBZ l
r support surface at a first elevation around a recess

support surface joins an annular inclined surface 20
bottom surface of the recess. The bottom surface is at

a secqoid el evation. The boundi ng surface supports the di aphragm which

7t ace. The
Mefine a fluid
substantially

surfaces of th
di aphragm hi ng

10

surface section that mates W tly_and overlies the inclined

. di aphragm spans the recess in the support nmenber to 25
cavity acrsthddih r agess ;B\fé§éhﬂ:5 intégeion WaEh Been

on cQ ssi.bl e fI S acti,ng o he exposed

d%fégn1aéhle5? renc§ﬁ aBﬁF&&ﬁF&SOu?m§°§%Pﬁﬁ§$' ‘
@thems &killed in the art will recognize that changes
may be made in form . and detail without departing from
the spirit and scope of the invention. For example, the
present invention provides equal utility in pancake,
flange-mount, extended diaphragm, and threaded seal
configurations, either remotely or closely coupled to a
suitable pressuré transmitter, as desired by a
particular application.
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"support menber at the boundi ng surface. Control of

Jlguratlon . where the di aphragmis suppertet—ti+mts—st+ress
»diaphragm seal as well as reducing di aphrag nd
' defornat'on particul arly when a-concentrated stream n" Iﬂ"ﬂ"ill I"I”I"a
-10-

WHAT-IS CLAIMED IS:
1. A pressure sensitive remote isolator diaphragm

assehbly for use in sanitary processing applications
where high intensity fluid <cleaning systems are
employed, comprising:
an isolator diaphragm support member having a
planar outer periphery area, a recessed
interior surface portion with an annular
inclined surface therebetween and an
aperture formed in the recessed interior
portion; ' ‘

a thin flexible isolator diaphragm having a
peripheral portion sealingly bonded to-
the planar surface of the support member!
and having a recessed flexible interior
portion and an annular inclined section
between the peripheral portion and the
interior portion overlying the recessed
interior surface portion of the support
member ; '

a tube connected to the aperture and leading
to a  pressure sensor and forming an
enclosed fluid tight cavity between the
diaphragm and the recessed interior
surface portion in the recessed area of
the support member; and

a non-compressible fluid within the fluid-
tight cavity, for communicating movement
of the diaphragm through the tube to the
connected pressure sensor.

2. The assembly of claim 1, wherein the annular

inclined surface in conical and is straight in cross

section.

_— -
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under pressure inpacts the exposed |SC£GMU59 4/ U4UZ i

di aphragm surfg€e. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIGURE 1 is g¥reference three dinmensional 5 diagramshow ng two
pancake-styfe renote isol ator di aphragm assenblies attached to a
conventi pnal differential pressure transmtter. 2
Is a pat'tial sectional side view of a_prior art rem“lll“lsumu"umlﬂml
di appt’agm assenbly. 10 : FI GURE™8Ys a partial sectifondl %ide view

3 .art- remt.{?hgeggséq?boi?té)f cq!aai%rza,gmhaesée%rﬁblt%e inclined

surface is inclined at an acute angle of substantially

of a prior

35'degrees relative to the planar outer periphery area
of the support member.

4. The assembly of claim 2, including
substantially identical annular ridges formed in the
recessed area of the support member and the recessed
interior portion of the isolator diaphragm.

5. The assembly of claim 1, wherein the tube
comprises capillary tubing.

6. The assembly of claim 6, wherein the interior
portion of the isolator diaphragm is recessed
substantially between 0.030 and 0.050 inches from the:
periphery portion of the diaphragm. :
7. A pressure responsive remote seal apparatus
for use in sanitary processing of process media where
clean-in-place pressure cleaning systems are employed,
comprising: |

a support ‘'member having an elevated planar
annular area for supporting the
diaphragm and a recessed area comprising
a center surface offset from the planar
annular area, and having an inclined
surface between the annular area and the
offset center surface;

a flexible diaphragm having a recessed
interior surface area, an " elevated
annular planar periphery area and an
inclined wall portion between the planar
periphery area and the interior surface
area to generally conform to the
recessed area of the support member;

a bonding material for securing the supportc
member elevated plariar annular area to

_—
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elevated planar annular area of the
support member thus forming a fluid-
tight cavity between the diaphragm and
the recessed center surface and inclined
surface of the support member;

a non-compressible fluid disposed within the
fluid-tight cavity for transmitting
pressure changes caused by deflection of
the flexible diaphragm, which fluid
comprises a £fluid material generally
recognized as safe in the sanitary.
processing industry; and ' E

a sealed passagéway for conducting the fluid
therethrough to a pressure sensor during
deflection of the recessed interior
surface area of the diaphragm.

8. The assembly of claim 7, including the
inclined surface formed at an angle such that forces on
the diaphragm cause flexing of the diaphragm primarily
at the junction between the inclined wall portion and
the interior surface area of the diaphragm.

9. The assembly of claim 7, wherein the inclined
surface and inclined wall portion are at an angle
relative to the recessed interior surface, such that
dpon deflection of the diaphragm recessed interior

“n of a localized pressure gradient. PCT/USQ 4 /FpGUI%2 ‘

sectional side view of the renote isol ator assenbly of
;;ﬁw gnvention 15 FIGURE 5 is a parttat—sectionat—side
P _ ,% owi ng deformation of the isolator diaphr resent
i nventiopduring application of localized stresEﬂ 'MI-ﬂﬂ'"HL"uﬂFIGURE
6 is a further enlarged sectional side 20 vi ew of iah. t he
EEth|P%?8LFE§r assenbl y of the presen “i nvention. DETAI LED
THE PREFERRED E §$$g Iggggn r
i I Yustrated in the acconpany mlyﬁgj"li %m p]étarlréarn%?n%ﬂrigr c?sgveal e
rather are 25 exaggeratEHbFBaHFéﬁﬂﬂthhﬁh€n§&FPeﬁP €the

“surface area tending to urge the incompressible fluid"

toward the inclined surface, the junction between the
recessed interior surface area and the inclined wall
pdrtion of the diaphragm is urged toward the inclined
surface of the support member to restrict passage of
fluid along the inclined surface toward the planar

annular area.
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in Figure 2.
A method of attachment of a thin diaphragm to
comprising: '
forming a support member to provide a cavity
bounded by a section having a planar
annular surface offset from a central
surface and with an inclined side
surface joining the planar annular
surface and central surface;
forming an annular recess in the planar
annular surface section of the support
member; ‘
placing a length of preformed braze material
into the annular recess; _
placing an outer planar perimeter portion of:
~a thin, flexible diaphragm in contact
with the annular planar surface section;
heating the support member and the diaphragm
so that the braze material flows out of
the annular recess and contacts the
diaphragm between a junction of the
inclined side surface and the planar
annular surface and an outer perimeter
edge of the diaphragm; and

£illing a quantity of non-compressible fluid

into the cavity between the diaphragm
and central surface.
The method of claim 10 and further comprising

the step of applying pressure to the diaphragm to deform
the diaphragm into the cavity against the central and
inclined. side surfaces.

12.

The method of claim 10 wherein the step of

applying pressure follows the step of heating.

13.

The assembly_éf claim 1 wherein the means for

~bonding comprises a brazing material.

i



“Uid conduits

‘to a suitable/pressure transmtter 14. The i sol ator ssure
transnmitter /14 may be directly coupled to the isolator
or renotel 5. coupled with suitable tubing, as sho
bot h casgs, displacenent of the diaphragm 10 transmt Wg!"’"ﬁ”m ﬂiﬂﬂm
signals fromthe renote isolator dlaphragnlto a sensicngedi
di spoged within pressure transmtter

14, - The assembly of claim 13 wherein the support

member includes an annular recess formed in the support
member opening to the planar outer peripheral surface,
a portion of the brazing material disposed within the
annular recess.
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14 via nove t of fill fluid that occupies the caV|ty 10 'ﬁﬂb en

.di aphragm 1% Its support nenber 16 and fills ﬁ %4]/50 402 l
Figure 2 y(Iustrates a prior art renote seal isolator di aphragm 10,
attached”7as at 18 al ong a seal line at the perineter of a support 16 '
and | ocated 15 substantially in the same plane asithe support menber
surface 22. In the enbodi mrent shown, attachnent seal line 18

rises a conventional tungsten inert-gas (TIG weld that provides a

fFuid tight seal f-or the di aphragm 10 around the perineter of

luid-filled caRRESSYRE JISOLATOR ASSEMBLY FOR(SANITABKeRROCESISIING hows t he

prior art renote seal |iswEPRACTSBEMREYDESCEHEBRESECT I ON during
An isolator diaphragm (13) is formed and

connected to a support member (16A) so it will withstand
periodic high pressure cleaning. The isolator diaphragm
(13) has a peripheral wall portion bonded to a planar
support (26) surface and is formed to have a center
region (38). The peripheral wall and center region (38)
are joined by a conical, inclined wall (28) bounding the
center region (38). The support member (16A) has a
correspondingly shaped recess (32) with an inclined.
annular wall (30) that supports the conical wall (28) of
the diaphragm. The primary diaphragm flexure point of:
the center portion (38) of the diaphragm (13) is moved
away from the perimeter of the diaphragm, to adjacent
the junction of the inclined wall (28) and the center
region (38).
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application a localized high intensity spray froma zle
_ddggot ed by Arrows 17. Di stortigon of di ap%ragm_ ¥5 10 oEGI/US)QSh éaerégjlzt '

of di spjacenent of the substantially inconpressible isolator

fill fldid di sposed in cavity 21 between di aphragm 10 and surface

22 of «s/upport 16. Accordi ngly, SUCh,,f“ stortion of di aphragm 10

genepates a primary di aphragm hi nge | il €219 30 near the attachment at 18

at £'he-edge of diaphragm 10. . and the diaphragmis highly stressed as

t fe bul gi ng fluid defornms di aphragm 10. The spray 17 pul ses and is
ved to different locations, resulting at I gue | oadi ng of the

di aphragm 10.
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‘i-B-‘“"“ Figure 4 shows a renote seal asse '
,according fo the preslag'tJ I nvention. Bondi ng nedia or W&ngsgfil/ Qﬂ 02 I

secures a.peripheral edge portion of flexible isolator diaphragm
13 to support member 16A
_ o, Z/}

PRIOR ART N\

24

2. 38 B 2 (K\gé,_\

|
- ’ &8~—\ 77 2 4 ’
3 R Aottt At IX | J"/I/ ‘

Z ([ =N\

. N

\

N

\

¢ J
Q)
§
|

This Sheet

i



F.omj'ral/at ively large annul ar bondi ng support surfPS(E'r'/fqgag gﬁ@ 4021

ssupport nenber 16A. An interior edge 27 of support j ol ns an
annul ar (part conical) inclined surface 30. Inclined surface 30
tapers | downwardly to and joins a.second central surface 29 of 10
support 16A at a second el evation forntggga bottom of a recess 32. The
-surfate 29 is covered by di aphragm 13. Di aphragm 13 and the second
i:}face 29 forman isolator - chanber 34 filled with a geﬁired gquantity

of /non- - conp sible fluid. D aphragm 13 includes as# annul ar 15
iNiclined wal | seqt NoN«28%F nilar in contour a hape t annul ar
/inclined surfacet\% apd a center, irlﬁ'i or f 1 exijof #'Désimn 38 .
(exposed to the pr medi a) : tegnal Ify joiQ to wal | ction

28. Surfaﬁg?Bo

- s: —"_{.--——
3333027
~
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forned 4 n support nenber |6A, is straight in cross 20 secti

preaferably inclined at about 35[err] froma pl ane parall

support surface 26, as shown in _Figure 5. Stated anot her

coni cal surface is formed at a cone angle of about 55 fro

axi s of support surface 26. 25 I.n a preferred nod

material 24 conprises a braze mat eri al"%o forma fl uid-tl \
bond bet ween SUPPOIp g5l t hy i ph I rij -
di aphragm 13. Annul ar gr%?%%’%e%%%#g égpggﬁg%%ﬁyaﬁ %gtgés(r%}ng, to
support surface 26 30 ; P E eIRVENEION prior to

bondi ng the material asphO¥feddnfloihedntiBRS /1 dtdl! Eoba PieBsure tNe
di aphragm 13 is placed over the surface 26_and t he

sensitive assembly coupled to pressure measuring

S device_s. In particuiar, the assembly receives and
transmits applied pressure from sanitary process media
in sanitary beverage or food processes through a fluid
constrained by suitable tubing between the isolator
assembly and a pressure transmitter.

10', ' BACKGROUND OF THE INVENTION

Known methods of sensing process media

pressure' utilize a thin isolator diaphragm coupled to a
transducer disposed within a pressure -transmitter
housing. Where process conditions require remote

15 measurement of prodess'media characteristics, remote
seals or isolator assemblies include flexible isolator
diaphragms open to the. process media that traﬁsmit:
pressure through an incompressible £fluid which is
carried in suitable capillary tubing connected from the

20 remote isolator assembly to & sensor in a pressure
transmitter. In the food and beverage processing
industries, sanitary process conditions are required and
£i11 fluid for the isolator diaphragm and tubing must -
not be harmful to humans. .- Thus, if a diaphragm

25 ruptures no material harmful to humans contacts the
process media. Of course, suitable £ill fluid can be
any of the fluids known as Generally Recognized As Safe
by the U.S. Federal Department of Agriculture, CFR Title
21. -

30 Pressure transmitters coupled to remote
isolator diaphragms provide a reliable means of
measuring process pressure while preventing the prbcess

medium from contacting the internal transmitter

diaphragm. Accordingly, remote isolator diaphragms
REPLACEMENT SHEETS SG
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di aphragm and support 16A are heated, the braze materi al I n groove 31

m grates fromthe groove 31 to bond surface
-7 26 in the facing surface portion of diaphragm 13 to form

-2

sense the preséure characteristics of corrosive process
. media; process media containing suspended solids;
viscous process media; process media of extreme
temperature; sanitary’ér'aseptic process conditions; and
S media that must be flushed from lines and equipment
between processing batches. Sanitary processing
equipment often consists of a processing tank with
isolator diaphragms interposed in the tank wall interior
surface. Thus, the isolator diéphragm contacts the
10 process media and transmits pressure signals to manually
accessible pressure transmitters via suitable filled

tubing. ) . R ’
In sanitary processing applications, where.
contamination of process media -must be avoided,
15 periodically intense sprays of cleaning solutions scour
the process media containers, including the surfaces of
the isolator diaphragms exposeé to the media, at times
resulting in failure of the isolator diaphragm. In use,
the force of the moving spray impacts the .exposed
20 isolator diaphragm surface thereby driving the £fill
fluid tow;rd the joint or seal between the diaphragm and
a diaphragm support member. Such stress of the
diaphragm seal joint méy cause metal fatigue, and this
condition appears more likely for sanitary isolator
25 diaphragms than other diaphragm assemblies because most
pressure-sensing applications involve a substantially
equal pregsure gradient over the entire surface of the
flexible diaphrégm. Thus, cleaning systems used:- in
sanitary process industries tend to degrade isolator
30 diaphragm performance and shorten the effective life of

the diaphragm.
Automated cleaning systems, termed Clean-In-

Place (CIP) systems, and manual cleaning systems used in

sanitary processing both create similar degradation of




a fluid-tight seal over substantially the entire area of bondi ng

surf ace 26. The support 16A can be inverted during heating. The
preferred braze material conprises .an alloy of approximately 82% gold and
18% ni ckel preformed into wire form but suitable braze alloys that
exhibit a bonding tenperature of |ess than 1000 degrees Cel sius are
acceptable for the present invention. -3- Figure 5 illustrates

the dynam cs of t,he 10 e seal ass resent | v entjon
duri ng appl! |"c§ézfll%tr?’6fé~r’f?ﬁt§?fﬁtﬁ“ésas§.ﬁ %ﬂr ngéIS‘o WL(arl gieanind o p
system) denot ed systEnDwopSate wbgh dbrettdng streaswal lof arcaesqmlngd
}"“h a nozz| e; 1'?1&&:91? f%ﬂxern?zzlegr%t%:s“éi ?Qg% We%%@u?é‘se@&& ed
roma nozzl e: gener al | lon o I"aphra an angl e
pressures The spray jets of CIP systems systematically
5 move in cycles over the entire exposed processing
surface in a controlled manner thereby inducing
deformation of the isolator diaphragm. Such severe duty
increases maintenance service requirements when using
the prior art diaphragms.
10 . SUMMARY OF THE INVENTION
The present invention comprises an isolator,
assembly with a sanitary seal that withstands periodic
CIP procedures, including use of heated, concentrated
high pressure fluid streams directed against surfaces of
15 the seal. The isolator assembly of the present
invention utilizes a diaphragm member joined to a
support member which .has a bounding planar support
surface at a first elevation around a recess and which
_support surface joins an annular inclined surface
20 leading to the bottom surface of the recess. The bottom
surface is et a second elevation. The bounding surface
supports the diaphragm, which has a surface section that
mates with and overlies the inclined surface. The
' diaphragm spans the recess in the support member to
25 define a fluid cavity across the recess which is filled
with a substantially non-compressible fluid. Pressure
acting on the exposed surfaces of the diaphragm deflects
the diaphragm about a primary diaphragm hinge point at
the lower edge of the inclined surface and not where the
30 diaphragm is joined to the support member at the
bounding surface. Control of the edge configuration
where the diaphragm is supported limits stress on the
diaphragm seal as well es reducing diaphragm distortion
and deformation, particularly when a.concentrated stream
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for cl eaning sanltary surfaces and -acts to tend to push t he

non- conpressible fluid toward one side of the cavity 34. In the
preferred mode, annul ar wal | "section 28 of di aphragm 13 defines an
acute angle equal to the angle 20 of wall 30 relative to the bonding
support surface 26. Also in the preferred node, the surface‘
29 is recessed or offset approxi matel y.4030 - .050 inches '
relative to the substantially planar support surf ace 26, as shown by

arrow 40 in FlgUbE(flui® uhdem%§tﬁ§snté51mpadest&hepéxﬁasgddﬁaphe&@m

hi nge |ine durin | Is along a line 35 at the junction of the
| oner edge of %ﬁﬁiﬂ ﬁﬁﬁﬁ?ﬂ%d wal | sectlon.28 and center I nterior

wal | 38, so that upon appl i BRIES Y sure spray
force as shown by arrows B%Iﬁf@h&agﬁ 1% reference three dimensional

s diagram showing two pancake-style remote isolator
diaphragm assembiies attached to a conventional
differential pressure transmitter. _

FIGURE 2 is a partial sectional side view of
a prior art remote isolator seal diaphragm assembly.
10° ' FIGURE 3 is a partial sectional side view of
a pridr art remote seal isolator diaphragm assembly.
during application of 2 localized preséure gradient.
FIGURE 4 is a partial sectional side view of
the remote isolator assembly of the present invention.,
15 -FIGURE S is a partial sectional side view
showing deformation of the isolator diaphragm of the
present invention during application of localized

2

stress.
FIGURE 6 is a further enlarged sectional side

20 view of an edge portion of the remote isolator assembly

of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The elements illustrated in the accompanying

figures are not drawn to scale but rather are
és exaggerated to highlight the salient features of the
subject matter therein. , Likewise, numerals denote
gimilar'elements contained in the figures for ease of
reference. | '
Referring'now to the figures, Figure 1 shows
30 identical remote seal isolator assemblies 12 each having
an exposed surface 9 of an isolator diéph;agm 10 for
‘sensing pressure. An outer peripheral edge of each
diaphragm 10 seals on the edge of support member 16,
forming a cavity 21 therebetween, as-shown in Figure 2.

"TREPLACEMENT SHEET
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30 will

l'ine 35

distort and essentially noves toward and into " contact with
surface 30 at the hinge region for di aphragm 13. The center interior
portion 38 bul ges up as shown in dotted lines in Figure 6. The hinge

f or

10 -

15

20

25

30.

the center interior portion 38 is near the bottom of
-5

Fluid conduits 15 connect fluid-filled chambers formed
by dlaphragm 10 to a suitable pressure transmicter 14,

The- lsolator pressure transmitter 14 may be directly
coupled to the isolator assemblies 12 Or remotely
coupled with suitable tubing, as shown in Figure 1. 1In
both cases, displacement of the diaphragm 10 transmits

pressure signals from the remote isolator diaphragm to

a sensing diaphragm disposed within pressure transmitter
14 via movement of £ill fluid that occupies the cavity
between dlaphragm 10 and its support member 16 and fllls
the conduits 15. :

" Figure 2 illustrates a prior art remote seal
isolator diaphragm 10, attached as at 18 along a seak
line at the perimeter of a support 16 and' located
substantlally in the same plane as the support member
surface 22. In the embodiment shown, attachment seal’
line 18 comprises a conventional tungsten inert gas
(TIG) weld that provides a fluid tight seal for the
diaphragm 10 around the perimeter of fluid-filled cavity
21. | |

Figure 3 schematically shows the prior arc
remote seal isolator assembly in cross section during
application of a localized high intensity spray from a
nozzle as denoted by arrows 17. Distortion of diaphragm
10 occurs as a result of 'displacemeot " of the
substantially incompressible isolator £ill fluid
disposed in cavity 21 between diaphragm 10 and surface
22 of supportols. Accordingly, such distortior of
diaphragm 10 generates a p;imary'diaphragm hinge line 135
near the attachment at 18 at the edge of diaphragm 10,
and the diaphragm is highly stressed as the bulging
fluid deforms diaphragm 10. The spray 17 pulses and is
moved to different locations, resulting in fatigu=
loading of the diaphragm 10. '
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-8- inclined wall section 28 and not at the perineter of the

di aphragm 13 nor at the inner edge 27 of bonding area 26. The |

di aphragm shifts or noves cl ose to. surface 30 near hinge line 35 and
tends to restrict the space at 5 the edge of wall 30 so the fluid in
cavity 34 does not tend to fl ow up between surface 30 and di aphragm
section 28. Thus, the substantially j-sconpressible fill fluid I n
cavity 34 does not cause swelling and flexing of di aphragm 13

adj acent the bonding nediRigwze 4 shewsl@ regtssseRlcassanbly (33 edsh
R R e i

material secures a perlpheral edge portion of

flexible isolator diaphragm 13 to support member 16A

5 over a relatively large annular bonding support surface

26 on the -support membér 16A. An interior edge 27 of

support surface 26 joins an annular (part conical)

inclined surface 30. Inclined surface 30 tapers

downwardly to and joins a second central surface 29 of

10 © support 16A at a second elevation fdrming a bottom of a
recess 32. The surface 29 is covered by diaphragm 13.
Diaphragm 13 and the second surface 29 form an isolator
chamber 34 filled with a desired quantity of non-
coﬁpressible fluid. - Diaphragm 13 includes an annular

15 inclined wall section 28 similar in contour .and shape to
annular inclined surface 30 '‘and a center, interior
flexible portion . 38 (exposed to the process media)
integrally joined to the wall section 28. Surface 30,
formed in support member 16A,. is straight in cross

20 section and preferably inclined at about 35° from a
plane parallel to the subport surface 26, as shown in
Figure' 5. Stated another way, this part conical surface
is formed at a cone angle of about 55° from a vertical
axis Of support surface 26.

25 In a preferred..mode, bonding material 24
comprises a braze material to form a fluid-tight brazed:
-bond between support surface 26 and the peripheral edge
portion of the diaphragm 13. Annular groove 31 formed
in support 16A and opening to support surface 26

30 receives preformed wire braze material prior to bonding
the material as shown in dotteq lines in Figure 6. When
the diaphragm 13 is placed over the surface 26 and the
diaphragm"and support 16A are heated, the braze material
in groove 31 migrates from the groove 31 to bond surface

pmagsnsy T T

REPLACEM T SHEET e

01A Gmaj




is nmost useful in applications where CIP or nmnual, cl eaning systens
are ‘enployed which result in 15 substantially unequal pressure

gradi ents novi ng across " the exposed surface of the flexible diaphragm
13. : The preferred bondi ng nethod starts with the

di aphragm nmenber 13 being substantially planar so it extends al ong the
pl ane of support surface 26 initially, 20 -7s0 that during heating for
brazing, the braze materi al fl'ows or mgrates between the surface 26

‘and the mating 26 inumhhafecdhgtbardhaphpeggﬁb&,obualaphﬁagmt1Bnt©rf@fmedge
surface 30 of sobadtirifingestpley BHERLAcyBATTCRE oppiph Srpd ol "
pressure is exerhcuddmmsanfaam 26. Thenesupporthel GAir ¢anebef mwertr@zgm 13
so that the during heating. The preferred braze material comprises
an alloy of approximately 82% gold and 18% nickel
preformed into wire form, but suitable braze alloys'thac
exhibit a bonding temperature of less than 1000 degrees
Celsius are acceptable for the present invention.
Figure S5 illustrates - ‘the dynamics of the
10" remote seal assembly 23 of the present invention during
agplicatioh of high pressure cleaning solutions (i.e.,
CIP system) denoted by ‘arrows 33, which solutions'
usually are applied with a nozzle. Fluid. under
pressure shown by arrows 33 emitted from a nozzlel
.15 generally impacts a portion of diaphragm 13 at an angle
for cleaning sanitary surfaces and acts to tend to push
‘the non-compressible fluid toward one side of the cavity
34. 1In the preferred mode, annular wall section 28 of .
diaphragm 13 defines an acute angle equal to the angle
20 of wall 30 relative to the bonding support surface 26.
aAlso in the preferred mode, the surface 29 is

(¥)]

recessed or offset approximately .030 - .050 inches
relative to the substantially planar support surface 26,
as shown by arrow 40 in Figure 6. In the preferred

25 mode, the primary'diabhragm hinge line during deflection
is along a line 35 at the junction of the lower edge of
annular inclined wall section 28, and center interior
will 38, so that upon application of localized high
éressure spray force as shown by arrows 33, diaphragm 13

30 will distort and essentially moves toward and into

" contact with surface 30 at the hinge region for
diaphragm 13. The center interior portion 38 bulges up
as shown in dotted lines in Figure 6. The hinge line 35
for the center interior portion 38 is-near the bottom of




diaphragn113 s deformed agai nst surface 29 of the recess 32 and

cl osely approxi mates the configuration of surfaces 29 and 30 of support
menber 16A. Foll owing the 30 bonding step, the fluid-tight cavity 34

bet ween support 16A and di aphragm 13 is charged with substantially

I nconpressible fill fluid. The surface 29 and forned di aphragm 13 have

annul'ar corrugations, as shown.
" inclined wall section 28 and not at the perimeter of the
diaphragm 13 nor at the inner edge 27 of bonding area
26.*;The diaphragm shifts or moves close to surface 30

- near hinge line 35 and tends to restrict the space at

S the edge of wall 30 so the fluid in cavity 34 does not
tend to flow up between surface 30 and diaphragm section

'28. Thus, the substantially incompressible £ill fluid

in cavity 34 does not-cause swelling and flexing of
diaphragm 13 adjacent the bonding media 24. The

10 . stresses caused by the high pressure cleaning spray 33
is concentrated at the lower end of annular inclined,
surface 30 of support member 16A. The present invention

is most useful in applications where CIP or manual:
cleaning systems are employed thch result in’

15 substantially unequal pressure gradients moving across‘

the exposed surface of the flexible diaphragm 13.

~ The preferred bonding method starts with the

diaphragm member 13 being substantially planar so it
extends along the plane of support surface 26 initially,

20 so that during heating for brazing, the braze material
flows or miérates between the surface 26 and the mating
surface of the diaphragm 13, but stops at interior edge

27 due to the relatively large, abrupt opening formed by

the inclined surface 30 of support 16A. Then, after the

25 brazed assembly cools, preséure is exerted substantially
normal to the surface of diaphragm 13 so that the
'.'c'liaphra'gm 13 is deformed against surface 29 of the
recess 32 and closely approximates the configuration of
surfaces 29 and 30 of support member 16A. Following the

30 bonding step, the fluid-tight cavity 34 between support
16A and diaphragm 13 is charged with substantially
incompressible £ill fluid. The surface 29 and formed

diaphragm 13 have annular corrugations, as shown.

—
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-9 - - Although the present i nvention has been descri bed

W th referenced to preferred enbodi nents, - workers skilled in the art
wi'll recognize that changes ° may be made in formand detail without ,
departing from 5 the spirit and scope of the invention. For exanple, the
present. invention provides equal utility in pancake, f | ange- nount ,

ext ended di aphragm and threaded seal configurations, either renotely
or closely coupled to a suitabl e pressu®e transnmitter, as desired by a

Although the present in&ention, has been
described with referenced to preferred embodiments,
workers skilled in the art will recogni?e that changes
may be made in form.and detail without departing from

5 the spirit and scope of the invehtion  For example, the

' present invention provides equal utility in pancake,

flange-mount, extended diaphragm, and threaded seal

configurations, either remdtely'or closely coupled to a

~ suitable pressure transmltter, as desired by a
10 partlcular application.
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10 particul ar applicati on.

CLAI M5

- 10 -

T

-10-

WHAT-IS CLAIMED IS:

1. A pressure sensitive remote isolator diaphragm

assembly for use in sanitary processing appllcatlons

where high

intensity fluid cleaning- systems are

employed, comprising:
an isolator diaphragm support member having a

planar outer periphery area, a recessed
lnterlor surface portion with an ‘annular
inclined surface therebetween and an

aperture formed in the recessed interior

portion;

a thin flexible isolaﬁor diaphrégm having a

peripheral portion sealingly bonded to
the planar surface of the support member
and having a recessed flexibie interior
portion and an annular inclined section
between the peripheral portion and the
interior portion overlying the recessed
interior surface portion of the support

member;

a tube connected to the aperture and leading

to a pressure sensor and forming an
enclosed fluid tight cavity between the
diaphragm and the recessed interior
surface portion in the recessed area of
the support member; and

a non-compressible fluid within the fluid-

tight eavity; for communicating movement
of the diaphragm through the tube to the
connected pressure sensor.

2. The assembly of claim 1, wherein the annular
inclined surface in conical and is straight in cross

section.

\'\
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1. A pressure sensitive renote |solator di aphragm assenbly for use in

sanitary processing applications where high |ntensrty—++ﬂ+d—eLean+ng_

systens are enpl oyed, conpri sing: an |solator ort member
‘having a pl anar outer perl phery surface, m Eﬁ;&

interior surface portion with an annul ar
t her ebet ween and an aperture fbksed in the recessed |nter|or

portion; a thin flexible isolator di aphragm havi ng an
exposed surfade capabl e Tife ressEmbly of claim 2, whérein the inclined

surface is inclined at an acute angle of substantially
35 degrees relative to the planar outer perlohery area
of the support member. _ ' . _

4. The assembly of claim 2, including
substantially identical annular ridges formed in the
recessed area of the support member and the recessed
1nterlor portion of the isolator diaphragm. _
5. - ~ The. assembly of ‘claim 1, wherein the tube

- comprises caplllary tubing. , '

6. The assembly of claim 6, whereln the interior .
portlon of the. isolator - diaphragm is recessed
substantlally between 0.030 and 0.050 inches from the'
periphery portion of. the diaphragm.

7. A préSsure responsive remote seal apparatus
for use in sanitary processing of process media where
clean in-place pressure cleanlng systems are employed,
comprising: ,
a support ‘member having an elevated planar
annular area for supporting .the
diaphragm and a recessed area comprising
a center surface offset from the planar
annular area, and having an inclined
. surface between the annular area and the

offset center surface;

a flexible diaphragm having a recessed,
interior surface area, an elevated
annular planar periphery area and an
inclined wall portion between the planar
periphery area and the interior surface
area to generally conform to the
recessed area of the support member;

a bonding material for securing the support
member elevated plarar annular area to

is Sheet Has Been Reﬂlaced
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| ocal i zed spray froma cleanlng system the ——expanu bUlIaCe

conpr|5|ng a peri pheral surface portion,
inferior portion and an annul ar inclined iﬁ I Eﬂ!
yisng

perlpheral surface portion and the |nter|or
the recessed interior surface portion of & support nenber, th
recessed interior : portion being~@gésitioned to receive the

| ocal i zed spray froma cleanlng}_1 $t§$h€2%3¢$%Fnar pé& %g%fnsubs;agtlally

unequal pressure gra
di sposed between the per|pherasubstantlallyuth&csq@mma(aunﬁaterufpﬂmmar

outer . elevated planar annular area of the
| support member thus forming a fluid-
tight cavity between the diaphragm and
the_recesséd center surface and inclined
surface of the support member;

a non-compressible fluid disposed within the
fluid-tight cavity- for transmitting
preSSure changes caused by deflection of
the flexible diaphragm, which fluid
comprises a fluid material generally
récognized as safe in the sanitary.
proce551ng 1ndustry, and E

a. sealed passageway for conductlng the fluld
therethrough to .a pressure sensor during
deflection of the recessed interior
surface area of the diaphragm. '

8. The éssembly of claim 7, lncludlng the
inclined surface formed at an angle such that forces on
the diaphragm cause flexing of the diaphragm prlmarlly
at the junction between the inclined wall portion and
the interior surface area of the diaphragm.
9. The assembly of claim 7, wherein the inclined
surface and inclined wall portion are at an angle
relative to the recessed interior surface, such that
upon deflection of the diaphragm recessed interior
surface area tending to urge the incompressible £luid
toward the inclined surface, the junction between the
recessed interior surface area and the inclined wall
- portion of the diaphragm is urged toward the inclined
surface of the support member to restrict passage of
fluid along the inclined surface toward the planar

annular area.
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peri phery area for bonding the peripheral' swrface portion to the
pl anar outer : peri phery area of the support nenber; a tube

cdnnected to the aperture and | eading to a ' vvt ﬁ mlﬂnﬁm n'n
fornlng an encl osed fluid tight cavity bet and

the recessed interior surface portion in [q%_

0. . A method of attachment of a thin diaphragm to
a support, comprising: '
| 'forming a support member to provide a cavity
bounded by a section having a planar
annular surface offset from a central
surface and with an inclined side
surface joining the planar annular
surface ‘and central surface;
forming an annular recess in the planar
annular surface section of the support
member ; _ ]
placing a length of[preformed braze material
into the annular recess; |
placing an outer planar perimeter portion of‘
a thin, flexible diaphragm in contact
with the annular, planar surface section;
heating'the‘Support member and the diaphragm
so that the braze material flows out of
the annular recess and contacts the
diaphragm between a junction of the
inclined side surface ‘and the planar
annular surface and an outer perimeter
edge of the diaphragm; and
£illing a quantity of non-compressible fluid
into the cavity between the diaphragm
and central surface.
11. The method of claim 10 and further comprising
the step of applying pressure to the diaphragm to deform
the diaphragm into the cavity against the central and
inclined side surfaces. '

12. The method of claim 10 wherein the step of
applying pressure follows the step of heating.
13. ' The assembly of claim 1 wherein the means for

bonding comprises a brazing material.

-

Cown | T




recessed area of the suppor t menber; and a non- conpre55|ble
flurd within the fluid-tight ca;TFV‘“YGF“CunnuﬁfeaLlng

roveren o he | pres-su?'eaﬁzasgr‘t“f°“gnlllmlﬂgmiﬂm;lgius

assenbly of claim1, wherein the annul ar i ntl ihed sur

stralght I n cross section.
-14-

14, The assembly of claim 13 wherein the support
member includes an annular recess formed in the support
member opening to the planar outer periphefal surface,
a portion of the brazing material disposed within the

annular recess.
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3. The assenbly of claim2, wherein the annul ar - i nclined
surface is inclined at an acute angle of 35 degrees relative to
t he pl anar outer periphery surface . : of the support nenber

4; The assenbly of Claim2, including substantially , I denti ca
annul ar ridges fornmed in the recessed area of the support nenber
and the recessed interior porii®h of the isolator diaphragm -

PRESSURE ISOLATOR ASSEMBLY FOR SANITARY PROCESSING
ABSTRACT OF THE DISCLOSURE _

An isolator diaphragm (13) is formed and
connected to a support member (16A) so it will withstand
periodic high pressure cleaning. The isolator diaphragm
(13) has a peripheral wall portion bonded to a planar
support (26) surface and is formed to have a center
region (38). The peripheral wall and center region (38)
are joined by a conical, inclined wall (28) bounding the
center region (38). The'support member (16A) has a
correspondingly-sﬁaped recess (32) with an inclined.
annular wall (30} that supports'the conical wall (28) of
the diaphragm. The primary diaphragm flexure point of:
the center portion (38) of the diaphragm (13).15 moved

~away from the perimeter of the diaphragm, to adjacent
the junction of the inclined wall (28) and the center
region (38) .

FIGURE 4
-

i




5. The assenbly of Claim 1, wherein the tube conpri ses

capillary tubing. . 6. The assenbly of Caim1l1, wherein the
interior portion of the .isolator diaphragmis recessed between
0.030 and 0.050 inches fromthe periphery portion of t he
di aphragm - - 7. A pressure responsive renote seal apparatus for
use in sanitary processing of process nedia where ~ clean-in-place
pressure cleaning systens are enpl oyed, conpri si ng:
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a support nenber having an el evated pl anar | ' annul ar
area for supporting the diaphragmand a recessed area conpri.sing a center
surface offset fromthe planar annular area, -
12 -

2




and having an inclined surface bet ween t he annul ar area and the offset

center surface; a flexible diaphragm having an exposed surface capabl e
of receiving a localized spray from a cleaning system the exposed
surface conprising a recessed interior surface area, - an el evated
annul ar pl anar periphery area and -an inclined wall portion between the
annul ar pl anar periphery area and the Interior surface area to -
general ly conform to the recessed arga of the support nenper,. t he
recessed interior surface area being ' s

N
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posi ti:oned to receive the localized spray + froma cleaning systemto
generate substantlally unequal pressure gradients t hereacross; a
bondi ng material for securing the support - menber el evated pl anar
“annul ar area to the di aphragm pl anar 1peri pheral area over
substantially the entire surface of the el evated planar

of the support menber to forma fluid-tight cav the
di aphragm and the recessed center surface and | ”H!#" f the
support neggggusa non- conpressi ble fluid dlsposed vﬂ

1. A pressure sensitive remote isolator diaphragm
assembly for use in sanitary processing applications
where high intensity fluid cleaning systems are
employed, comprising:

an isolator diaphragm support member having a

“planar outer periphery surface, a recessed
interior surface portion with an annular
inclined surface therebetween and an
aperture formed in the recessed interior
portion;

a thin flexible isolator diaphragm having an
exposed surface capable of receiving a
localized spray from a cleaning system, the
exposed surface comprising a peripheral
surface portion, a recessed flexible
interior portion and an annular inclined
section between the peripheral surface
portion and the interior portion overlying
the recessed interior surface portion of the
support member, the recessed interior
portion being positioned to receive the
localized spray from a cleaning system to
generate substantially unequal pressure
gradients thereacross;

bonding means disposed between the peripheral
surface portion and the planar outer
periphery area for bonding the peripheral
surface portion to the planar outer
periphery area of the support member;

a tube connected to the aperture and leading to a
pressure sensor and forming an'enclosed
fluid tight cavity between the diaphragm and
the recessed interior surface portion in the
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fluid-tight caV|ty for transmtting pressure changes caused by
defleptlon of the flexible - di aphragm whi ch fluid conprises—a—ftuid

material generally recognized as safe in the sani tar
"industry; and a seal ed passageway for candycting them ”ﬁ““ Uﬁmum
t heret hrough to a pressure sensor during defl ec ol ' sed

I nterior surface area of the diaphragm

recessed area of the support member; and

a non-compressible fluid within the fluid-tight
cavity, for communicating movement of the
diaphragm through the tube to the connected
pressure sensor. '

2. The assembly of claim 1, wherein the annular
inclined surface is straight in cross section.

3. The assembly of claim 2, wherein the annular
.inclined surface is inclined at an acute angle of 35
degrees relative to the planar outer periphery surface
of the support member.

4. The assembly of Claim 2, including substantially
identical annular ridges formed in the recessed area
of the support member and the recessed interior
portion of the isolator diaphragm.

5. The assembly of Claim 1, wherein the tube
comprises capillary tubing.

6. The assembly of Claim 1, wherein the interior
portion of the isolator diaphragm is recessed between
0.030 and 0.050 inches from the periphery portion of
the diaphragm.

7. A pressure responsive remote seal apparatus for

use in sanitary processing of process media where

clean-in-place pressure cleaning systems are employed,

comprising:

a support member having an elevated planar
annular area for supporting the diaphragm

REPLAGEMENT SHEET and a recessed area comprising a center
surface offset from the planar annular area,
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- 13- ° 8. The assenbly of GAaim7, including the inclined surface

formed at an angle such that forces on the d|aphrag“‘tause—++e*+ng_ot_the
di aphragm primarily at the junction between |ncI|ne i on and the
| interior surface area of the diaphragm._ ;5 ’nm””' im”"!””m

and having an inclined surface between the
annular area and the offset center surface;

a flexible diaphragm having an exposed surface
capable of receiving a localized spray from
a cleaning system, the exposed surface
comprising a recessed interior surface area,
an elevated annular planar periphery area
and an inclined wall portion between the
annular planar periphery area and the
interior surface area to generally conform
to the recessed area of the support member,
the recessed interior surface area being
positioned to receive the localized spray

- from a cleaning system to generate
substantially unequal pressure gradients
thereacross;

a bonding material for securing the support
member elevated planar annular area to the
diaphragm planar peripheral area over
substantially the entire surface of the
elevated planar annular area of the support
member to form a fluid-tight cavity between
the diaphragm and the recessed center
surface and inclined surface of the support
member;

a non-compressible fluid disposed within the
fluid-tight cavity for transmitting pressure
changes caused by deflection of the flexible
diaphragm, which fluid comprises a fluid
material generally recognized as safe in the
sanitary processing industry; and

a sealed passageway for conducting the fluid
therethrough to a pressure sensor during
deflection of the recessed interior surface
area of the diaphragm.
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9. The assenbly of aim7, wherein the incIined_ggiiggﬁ_and_Lne++ﬁed wal |

portion are at an angle relatlve to the recessed interior surfac uch

t hat upon deflection of the di aphragmrecessed int lml“mumm

tending to urge the inconpressible flurdiBoward thI“ 1

junction between the recessed interior surface area *and the "nc |ned mall
portion of the diaphragmis urged toward the inclined surface of the

support nenber to restrict passage of fluid along the inclined surface

toward the planar annular area. ) _ .
8. The assembly of Claim 7, including the inclined

surface formed at an angle such that forces on the
diaphragm cause flexing of the diaphragm primarily at
the junction between inclined wall portion and the
interior surface area of the diaphragm.

9. The assembly of Claim 7, wherein the inclined
surface and inclined wall portion are at an angle
relative to the recessed interior surface, such that
upon deflection of the diaphragm recessed interior
surface area tending to urge the incompressible fluid
toward the inclined surface, a junction between the
recessed interior surface area and the inclined wall
portion of the diaphragm is urged toward the inclined
surface of the support member to restrict passage of
fluid along the inclined surface toward the planar
annular area.
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PRESSURE ISOLATOR ASSEMBLY FOR SANITARY PROCESSING
ABSTRACT OF THE DISCLO '

An isolator diaphragm (13) is formed and
connected to a support member (16A) so it will withstand
periodic high pressure cleaning. The isolator diaphragm
(13) has a peripheral wall portion bonded to a planar
support (26) surface and is formed to have a center
region (38). The peripheral wall and center region (38)
are joined by a conical, inclined wall (28) bounding the
center region (38). The support member (16A} has a
correspondingly shaped recess (32) with an inclined.
annular wall (30) that supports the conical wall (28) of
the diaphragm. The primary diaphragm flexure point of:
the center portion (38) of the diaphragm (13) is moved
away from the perimeter of the diaphragm, to adjacent
the junction of the inclined wall (28) and the center
region (38).

FIGURE 4

{REPLACEMENT SHEET

14 APR 1999




