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NANI FOLD FOROOGRBON TH A PRESSURE TRANSM TRERUSIS15769
BACKGROUND OF THE | NVENTI ON The present invention relates to
a field 5 nounted nmeasurenent transmitter measuring a process

vari able representative of a process,._ Mor e particularly, the
I nvention relates to a manifold for use with a transmtter for coupling

the transmtter to procm&?&ﬂ-ﬁt r@6§Mﬁé'Er1gviF1ﬁdApressure to a 10
ns. ' t

differential pressure sensi has been an industry
standard practice to use PRESSUREBIFRANSMIUTEER:e nanifold to couple
process conduits to pressure transmtters. The manifold connects a
process conduit carrying a p E fl anged surface on
a pressure transnitter. G#&n present®nvaitibaharerhtddi itdd dai stierd

bet ween t he conduit . )
5 mounted measurement transmitter measuring a process

variable representative of a process. More

particularly, the invention relates to a manifold for

uée with a transmitter for coupling the transmitter to

process fluid transmitting £fluid pressure to a
10 differential pressure sensing means.

It has been an industry standard practice to
use a flange adaptor and valve manifold to couple
process conduits to pressure transmitters. The manifold
connects a process conduit carrying a pressurized fluid

15 to the flanged surface on a pressure transmitter. Often
times, an H-shaped manifold is used between the conduit
and the transmitter flange. Typically, manifolds had an
inlet surface for receiving a process fluid opposite an
outlet surface connected to the transmitter. In other

20 words, the inlet surface was parallel to the outlet
surface. Furthermore, manifolds were wused with
additional flanges or adaptor plates to attach the
transmitter or process conduit. These assemblies are
large, heavy, take up space, and have a number of joints

25 and connections which promotes leaking of the fluid, and
do not provide flexibility in installation.

Additionally, certain transmitter applications
have specific requirements dur‘{ng transmitter use
placing demands on the manifold which must be satisfied.

30 For example, in the natural gas industry measurement
accuracy is vital and must be taken into consideration
when installing a manifold. 1In the power industry, in
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.SQMMAEY OF THE INVENTION

A manlfold 1nc1udes a body having generally
planar 1nlet surface ‘The inlet surface includes a
first inlet and a second inlet, adapted for coupling to
a pressurized process fluid. An outlet surface on the
manifold _is adapted for coupllng to a co-planar

'transmltter and is at a right angle relative to the

inlet surface. The manifold includes an ‘equalizing
valve surface opp081te ‘the outlet surface, and a
perimeter therebetween N
- The outlet surface 1ncludes flrst and second
outlets in fluid communlcatlon with the first and second
inlets, respectlvely - Isolator valves selectively
isolate the outlets from the inlets. In one.embodiment,
an equalizer valve'selectively couples the.first outlet
to the second outlet and a vent valve selectively vents
the first outlet' and the second outlet to the
atmosphere In another embodlment two equallzer valves
and vent valve are utlllzed
BRIEF DESCRIPTION OF TH DRAW GS
- FIG. 1 shows a perspective view of a manifold
embodylng features of the pPresent lnventlon
FIG. 2 shows another.perspectlve view of the
manifold of FIG. 1. o -
FIG. 3 shows a first end view of the manifold
of FIG. 1. _
FIG. 4 shows a second end view of the manifold
of FIG. 1. |

-
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- 2- process calibration is inportant, and nust be considered

when i nst al Iwage/t80tni f ol d. There i s a conti neCTYSISBETOf or
as space-savi ng mani fol d used to couple pressure transmtters to
process 5 conduits which inhibits I|eaking and which permts
flexibility and ease in installation and use. _ SUMVARY
OF THE | NVENTI ON A mani f ot3 i ncl udes a body havi ng

general ly pl anar inlet surface. The inlet surface jncludes a_ 10
first inlet and a second FrPet? SHEFTF R FRHATE M vigH 9f the manifedd, i zed
process fluid. oAnragt| et surface on the manifold is adapted for
coupling to a co-plana transm.tter,and.is, at right angl
relative to the i nl gFGsu?f%}éée"?S a ‘Fﬁ@rﬁf&n??‘al‘ﬁ"?vﬁcqafu&k‘g %négﬁgfii zi ng
15 valve surfafeFIGppdsite the outlet surface, and a peri meter
therebetmeeg. FIG. Thesﬁg&get s%&Qggggggekggpsv{é&sQﬁgnghgecond
outlets in fluid communication with the ?irst and second

manifold of FIG. 1.
FIG. 8 shows a first side view of the manifold
of FIG. 1.
FIG. 9 shows a second side view of the
manifold of FIG. 1.
FIG. 10 shows another cross-section view of
~ the manifold of FIG. 1. '
FIG. 11 is a schematic flow diagram of the
of FIG. 1.
FIG. 12 is a side view of the manifold of FIG.
shown connected to the transmitter and the process

10

manifold
15

1,

conduit.

FIG. 13 shows a perspective view of another
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FIG. 16.

manifold

embodying features of the present invention.
FIG. 13A shows another perspective view of the
of FIG. 13.
FIG.
embodying features of the present invention.
FIG. 15 shows a cross-sectional view of the

of FPIG. 14.
FIG. 16 shows a perspettive view of another

14 shows a perspective view of another

embodying features of the present invention
transmitter and process -‘¢onduits.
FIG. 17 shows another pekspective view of the

of FIG. 16.
FIG. 18 shows a plan view of the manifold of

FIG. 19 is a schematic“flow diagram of the

of FIG. 1l6.



inlets, respectively. | sol ator val ves selectively 20 i sol ate the

outl ets woeg/ighnn 1 Nl ets. | n one enbodi nent, an' equalpCTRISIS/ES76%
selectively couples the first outlet to the second outl et and a vent
val ve sel ectively vents the first outlet and the second outlet
to the at nosphere. I n another enbodi nent, two equalizer valves 25
and vent valve are utilized. . —4- BRI EF DESCRI PTI ON OF THE
DRAW NGS FIG_1 shoms a

.er%Pectlve vi ew of a manifold
enbodyi ng feat Wit ED_ EMBODIMENT

anot her perspective vi ﬁ\/\maﬁ:.fdsBdS&bnstrmﬁé& dmfadcoddahce with the

FIG 3 sh fi d f.th fqld fF
FIG 4 shovePEe88BEnqTBREMGTEN ot AN (9] aF108- ol pig 4pd is

96/ 18091 indicated generally at 10. As shoﬂnﬂimsrlesagl and 2,
5 manifold 10 is preferably a single cast piece and having
an "H"-shaped body cross-section which includes a first
member 12, second member 20, and third member 46. The
first and third members 12, 46 act as side portions

while the second member 20 acts as..a cross portion
10 therebetween. Generaily'planar first member 12 includes
an inlet surface 14. Inlet surface 14 is provided with
a first inlet 16 and a second inlet 18.
Planar second member 20 is generally
perpendicular to first member 12 and. generally
15 upstanding thereon. Second.membé? 20 includes an outlet
surface.zz and an equalizing valve surface 24 generally
opposite and parallel to outlet surface 22. Outlet
surface 22 is provided with a first outlet 26 and a
second outlet 28. Outlets 26 and 28 are spaced apart by
20 generally_l.B inches (3.3 centimeters) (DIN) and adapted
for direct coupling td'a co-planar transmitter of the
type shown in U.S. Patent No. Des. 317,266 commonly
assigned with the present application. In contrast,
conventional transmitters have a spacing of 2 1/8 inches
25 (5.4 centimeters) (DIN). Equalizing valve surface 24 is
provided.with_a_bpss'30”having,an:equalizing chamber 32.
Second mémber.zo_also comprises a first perimeter wall
34 and a secchd.perimeter wall 36. First perimeter wall
34 is provided:with a boss 38 having a first blocking
30 chamber 40 therein. Second 'perimeter wall 36 is
provided with a boss 42 having a second blocking chamber
44 therein. |
-\ genefally planar third member 46 is
perpendicular to the second member 20 and generally



- 3- FIG 5 shows a third end view of the manifold of
FIG 1. WO 96/18091 FIG 6 shows a fourth end view of thePCOEEBISHSTES

of FIG 1. 5 FIG 7 shows a cross-section view of the

mani fold of FIG 1. FIG 8 shows a first side view of the
mani f ol d of FIG 1. FIG 9 shows a second side view of
the 10 manifold of FIG 1. “S-FIG 10 shows anot her

oross:sect 1N Wabtln so USRI, Fhfsch peppar g6 gperudss® 11
FIG 12 is a makyqnﬁﬂmgﬁs@héananﬁﬁob@poSiEBGfrom irletshsunfacanadt.ed to
= perspeot | ve venn op SuBfaceSie is pEPEHN with A Eizst vent s ahd SO
present invent @onSecond vent 52. In a preferred embodiment, the
5 spacing between vents 50 and 52 is 2 1/8 inches (5.4
centimeters) (DIN). A plurality of spaced-apart
mounting holes 54 are provided.

FIG. 12 shows a process conduits S56a, 56b
connected to inlets 16, 18 and a transmitter housing 58

10 connected to outlets 26, 28. Fluid preferably flows
into manifold 10 in a direction indicated by arrows 60
at inlets 16, 18 and out of the manifold 10 at either or
both outlets 26, 28 into transmitter 58, or either or
both vents 50, 52 to the atmosphere or other containment

15 or pressure source during calibration. Manifold 10 is
attached to and supported by stand 61.

As also shown in FIG. 3, first member 12 is
rectangular and inlets 16, 18 are recesses in generally
planar inlet surface 14. Inlets 16, 18 are preferably

20 provided between the planes of outlet surface 22 and
equalizing valve surface 24. Mounting holes 54 extend
through first member 12.

‘ Inlets 16 and 18 are preferably threaded to
receive a threaded low pressure and high pressure

25 conduit containing the pressurized process fluid. Both
of conduits 56 are connected directly to inlets 16, 18.
It is to be understood, however, that other connection
configurations, such as connection assemblies between
conduits 56a, 56b and manifold 10 are contemplated.

30 Inlet 16, 18 are spaced-apart a distance of about 2 1/8
inches, the industry standard for conduit spacing.

As shown in FIG. 4, third member 46 is also
rectangular and generally the same gize as first member
12. Vents 50, 52 are recesses in generally planar



20 FI G 13A shows anot her perspective view of the mani f ol d '

of FIG ¥0096/18091 FIG 14 shows a perspective Vi qyraisosisysder

mani f ol d enbodyi ng features of the present invention. FI G s
15 shows a cross-sectional view of the 25 manifold of FIG 14.

FIG 16 shows a perspective view of another - mani fol d enbodyi ng features
of the present invention with the 1®ansmtter and process conduits.

FIG 17 shows anot her Egrsge‘lc% i V%,Téi ew of. .t hf 30, mani fold of FIG 16.
FIG 18 showdSReAPEnSVFERFor s REHBRFPEPELGR1IAT thegeto g Vents 50,
FIG 19 is aS2clermsmt provided dbegwaenoftiieheplanesuificrmed dfy FoGtlast.

WO 96/ 18091 surface 22 and equalizing valve. surffc%r / yég 5/ ﬁé&ﬁ@ing
holes 54 extend -through third member 46 and are
5 perpendicular to its surface. . V_énts:. 50, 52 are
. preferably threaded to receive a valve, or the like.
Additionally, another manifold can be coupled to the

vents to permit t,:énsmitter stacking. ,
As shown in FIGS. 5 and 6, generally cylindric
10 blocking chambers 40, 44 are threaded recesses in bosses
38, 42, respectively..  Blocking 'chambg'ré 40, 44 are
adapted for receiving blocking valves, described below.
FIG. 7 shows a cross-section of second member
- 20. A first passage is within second member 20 and
15 provides communication from first inlet 16 to first
blocking chamber: 40 and first: vent 50. First passage 62
also provides ‘communication with first outlet 26 at
first opening 64. A second passage 66 is also within
- second member 20 and provides communication from second
20 inlet 18 to second blocking chamber 44 and second vent
52. Second passage 66 also provides communication with
second outlet 28 at second opening 68... The openings 64,
68 are positioned to allow maicimum-:'idrain potential.
Blocking valves 70, 72 in bldc;kihg.. .chambers 40, 44
25 selectively open .and close, or "block", communication
. from inlets 16, 18. . 'Also, venting valves 74, 76
; s'e_le__ctively-bpen and close communication of the passages

62, 66 with the atmosphere. :

. As shown in FIG. 8, equalizing valve surface
30 24 comprises a- boss 30 having a generally cylindric
equalizing chamber 32 as a threaded recess therein.
Equalizing chamber 32 includes an equalizing opening 78
which extends through second member 20 into outlets 26,
28, as shown in FIG. 9. Outlets 26, 28 are sealingly
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-4- DETAI LED DESCRI PTI ON OF THE PRE#ERRED ENBODINENTS.

A mani fol d 3MeW18%X ed i n accordance with the pr esent

"RETAIS9S/1S76D S

shown in FIGS. 1-12 and is i ndi cated generally at 10. As shown in
FIGS. 1 and 2, 5 manifold 10 is preferably a single cast piece and having

an "W -shaped body cross-section which ingludes a first

menber 12,

second nenber 20, and third menber 46. TRé" first and third nmenbers 12,
t s as a. .Cross

TF PR e
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Perd- 26040 F

26 and a RGO MEting
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general |y 1.3 iR l}8hermettiicadt eospréRide civel retppixsl accuracy of

measurement by transmitter 58.

FIG. 10 shows a cross-section of second member

10 20. In addition to passages 62, 66, second member 20

comprises equalizing passages 80 which provide
communication between outlets 26 and 28 through
equalizing chamber 32. Equalizing wvalve 82 in

equalizing chamber 32 selectively opens and closes

15 communication between outlets 26 and 28.

Blocking valves 70, 72, venting valves 74, 76

and equalizing valve 82 are isolator valves of a known

structure which includes a valve stem portion disposed

inside of members and carrying a valve member. Valves

20 can be of identical structure each carrying, at the free

end of the inside valve stem, a conical or spherical

valve member. Each valve also has an actuating stem

projecting outwardly from the manifold 10.

The free end

of each actuating stem can be provided with a handle as

25 is well known in the art.

In one preferred mode of operation, high

pressure process flow is connected by one of conduits

56a, S56b to first inlet 16, and low pressure process
flow is connected by the other of conduits 56a, 56b to

30 second inlet 18. Correspondingly, high pressure flow
port of the transmitter 58 is connected to the first

outlet 26 and low pressure flow port of the transmitter

is connected to second outlet 28.



for direct coupling to a co-planar transmtter of the type shown in

U S. Pat ewoosiagesbes. 317, 266 commonl y assi gned with ther/psssasTs®
application. In contrast, conventional transmtters have a spacing «
of 2 1/8 inches 25 (5.4 centineters) (DIN). Equalizing val ve surface 24

S provided with a boss 30 having an equali zi ng  chanber 32.

Second nenber 20 al so conprises a firsfeﬁerineter mall .34 and a second
perimeter wall 36. Firs rlneter wal_| a boss 38
having a first bl ocki ng‘&ﬁc ‘&%‘é‘rﬁ)é‘rep&'@%%aélﬁn 3ty 8n'ﬂa‘b%¥\€’ir€t3e9 wal |

36 is . pisvsbewnwin FEG bdss 4Tohachigve aedxrebtﬂqmmmu@pcmmmﬁmr

B enarof 2B inlet,of aSBIEIR kel NP gy
PC/ US95/ 15769pressure flow port blocking valve 70 is open while
| 5 blocklng valve 72, venting valves 74, 76 and equalizing
valve 82 are closed. To achieve a direct communication
of the low pressure process flow to'a low pressure flow
port, blocking valve 72 is open while'blocking valve 70,
venting valves 74, 76 and eqﬁalizing' valve 82 are
10 closed. To achieve an equalized pressure whereby the
. low pressure process fluid is directed to both the high
and low pressure ports, blocking valve 72 and equalizing
valve 82 are open while blockihg-valve 70 and venting
valves 74 and 76 are closed. To achieve an equalized
15 pressure whereby. the high pressure process fluid is
directed to both the high and low pressure sensors,
blocking valve 70 and equalizing valve 82 are open while
blocking valve 72 and venting valves 74 and 76 are
closed. For achieving a state where both the high and
20 low.pressure-pfécess fluid is vented at the manifold 10,
resulting -in zero differential- pressure at the
transmitter 58, all the valves are open. In order to
have zero pressure at the outlets 26 and 28, blocking
‘valves 70, 72 are closed and venting valves 74, 76 are
25 open. | _
' FIGS. 13 and 13A show another embodiment of
the: invention indicated generally as manifold 10a,
wherein otherwise similar parts have similar reference
‘numbers. Vents 90, 92 are recessed in perimeter walls
30 34 and 36 instead of third member 46. Vents 90, 92 are
preferably threaded to receive a valve or the like, of
known structure as discliqsed above.
FIG. 14 shows a perspective view of another
manifold embodying features of the present invention and



- 5- parallel to first nenber 12. Third nmenber 46 includes

venting sur Wees/18891opposite frominl et surface 14. VentMﬁ?QﬂHﬂ%ﬁ% 48
is provided with a first vent 50 and a second vent 52. In a
preferred enbodi nent, the 5 spaci ng betmeen vents 50 and 52 is 2 1/8

i nches (5.4 centinmeters) (DIN). plurallty of spaced-apart
nmounti ng hol es 54 are provided. FIG 12 shows a process

condl 15 62, SGthgscarfPUBRHLLD deLE UerllAUASLANSR] s n0

mani fol d 10 in Simklax mﬁfeﬁﬂﬂ%t"{éﬂ’wsarr igpters walls 4 o, 368 and
out of the manifiishude akveai! hehafbers 93‘90talﬂxdouyhet8r edBivaip, as

transmtter 58, qQr eifher or th ventaléga- e at nosphere or
ot her cont ai nnerthreReeq, reqeasas & & q§ﬁ193 ¥ d 10
S att achedaten and commumritcad ilop st Blockmg chambers As,alsp, shown

in FIG 3, first é§§g§¥1§g§§ and ar& % Q%geaggegénga% f%@g
recesses in generally | anar 1 nle UrT ace are
preferably 20 %ﬁwnﬁcnhﬁtkAM@en Therélaﬁ@benf46unnsﬂu§esfs@d 27 amicth
equal i zi ng val ve,Hi TRHE Lbe D WHH Hedeley Yherdiend

FIG. 15 shows a cross-section view of the

10 manifold 10b of FIG. 14 taken along lines 15-15, and
depicting passageways therein. 1Inlets 16, 18 are in
communication with blocking chambers 40, 44,
respectively, via passageways 100, 102, respectively.
Blocking chambers 40, 44 are in communication with

15 venting chambers 93, 94, respectively, via passageways
104, 106, respectively. Additionally, venting chambers
93, 94 are in communication with wvent ports 98a, 98b via
passageways 108, 109, respectively. Vent ports %98a, 98b
are in communication with the atmosphere.

20 FIG. 16 shows a perspective view of another
manifold, indicated at 10c, embodying features of the
present invention, and shown with process conduits 56a,
56b and transmitter 58, wherein like parts are indicated
with like reference numerals. Inlet 16, 18 are adapted

25 to receive process conduit 56, and outlets 26, 28 are
adapted to receive transmitter 58. Perimeter walls 34,
36 are provided bosses 120, 122, respectively, having
blocking chambers 126, 128, respectively, therein.
Blocking chambers 126, 128 are adapted to receive valves

30 132, 134, respectively, or the like.

FIG. 17 shows a perspective view of manifold
10c but inverted with respect to the view of FIG. 16.
Equalizing valve surface 140 is provided with bosses
142, 144 having equalizing chambers 146, 148,



t hrough first nenber 12. Inlets 16 and 18 are preferably
t hr eadedwigde/iseer " €cei ve a threaded | ow pressure and hi ghp@rresssisess25

conduit containing the pressurized process fluid. Both of conduits 56°"
.are connected directly to inlets 16, 18. It is to be understood,
however, that other connection configurations, such as connection
assenbl i es bet ween condui ts 56a,-5%b and manifold 10 are contenpl at ed.
30 Inlet 16, 18 are aced-apart a di stance flagout 2 1/8 i nches,
~ the industryr§FQﬁ85PHei§r EQﬁEéh?‘sESE? gzing chambers 146,448,348 in FI G

4, third mengaapged stel seceive r saleegul 350 And gEnewal | yhehel skee size as
1ot menber, inetdr wiil! 3450nc138e8  FehESs ERuple Io0E) 2hbyppLanar
" to receive valve 156, or the like, ang third member 46
5' includes a single'vent'port 158 on end 160.
FIG. 18 shows a plan view of manifold 10c
oriented as in FIG. 16 and'depictihg passageways in

" phantom. Inlets 16, 18 are in communication with
blocking chambers 126, 128 through passageways 170, 172,

10 respectively. ' Blocking chambers'_125, 128 are in
communication with outlets 26, 28, respectively, via (
passageways 174, 176. Outlets 26, 28 are in '
communication  with equalizing chambers 146, 148,
respectively, through passageways -178, - 180,

15 respectively. . Equalizing chambers 146, 148 are in
communication with each other and vehting chamber 154
through passageway~182. - Venting chamber 154 is in
communication with vent port 158 through passageway 184,

. and vent port 158 is in communication with the

20 atmosPhére. ' _

. A schematic representation of manifold 10 is
shown in FIG. 19. In one preferred mode of operation,
‘high pressure' process flow is connected by one of
conduits S6a, 56b to first inlet 16, and low pressure

25 process flow is connected by the other of conduits 56a,
56b to second -inlet 18. 'Correspondingly, high pressure
flow port of the transmitter 58 is connected to first
outlet 26 and lbw-presSure flow port of the transmitter
is connected to second outlet 28. To achieve a direct

30 communication of an inlet of'a_high pressure process
flow to a high pressure flow port, blocking valve 132 is
open while'blocking valve 134, venting valve 156 and
edualizing valves 150, 152 are closed. To achieve a
similar state with respect to the high pressure flow



- 6- venting surface 48 and perpendi cul ar thereto. Vents 50, 52
are provi dewassiisesin t he pl anes fornmed by outl et sur f ac PCRAISISIIE769
equal i zi ng val ve surface 24. Mbunting holes 54 extend through
third nenber 46 and are 5 perpendicular to its surface. Vent s
50, 52 are preferably threaded to ceive a valve, or the like.
Addi tionally, another manifold can be coﬁg éd to the vents to permt

transmtter sta 5 ,and 6 rally
cylindric 10 b§§%E| né’ughévrlﬁ?gres ti’(? lﬁ%%“%&aaé ‘?e%%%%e;ss Xegggg
38, 42, respectVadvgs @%mmgléﬁamer epnedt4 aTe achieasap edifect
recei ving bl ockigamiAl ket 1o osE LREA AR gsure process £10W Fo 4 £89VS @

cross-section of second f1rst passage is mnthln Second
menber 20 and 1BYeBFBYRJIE WMo RRKT c RIFKRIRDYRIYSt 1341 d5 1@pen Whide

bl ocki ng chanbebl4@kang halste \¥IE, %nﬂﬁ@tvaaeéagg&%nd eqﬁéﬁ@zﬂﬁgw des

conmmuni cation wt f|r out| et 26 at openi ng 64. A sec
passage 66 is al'8o" ﬁf%ﬁ 152 s%%%nﬁl?@%m Ta Mn(?esa cﬁ?ﬁ%i?fat i on
from second 20 stanéeW1t&Imsapanﬂut¢ﬂthk|mgwcpasbsnré4ﬁmmwsgnxmdbuent

52. Second passghe 86 Rd St g0 PHedeuLOFTUR! ﬁé{‘ﬁ YL Yehlled, valves 150,
156 are opened. To achieve an equalized pressure

10 whereby the low pressure process fluid is directed to
both the high and low pressure ports, blocking valve 134
and equalizing valves 150, 152 are open while blocking
valve 132 and venting valve 156 are closed. To achieve
an equalized pressure whereby the high pressure process

15 fluid is directed to both the high and low pressure
sensors, blocking valve 132 and equalizing valve 150,
152 are open while blocking valve 134 and venting valve
156 are closed. For achieving a state where both the
high and low pressure process fluid is vented at the

20 manifold 10, resulting in zero differential pressure at
the transmitter 58, all the valves are open. In order
to have zero pressure at the outlets 26 and 28, blocking
valves 130, 134 are closed and venting valve 156 and
equalizing valves 150, 152 are open. During normal

25 operation, blocking valves 132, 134 and venting valve
156 are open. Leakage of process by equalizing valves
150, 152 is vented through venting valve 156 and does
not affect the opposite side outlet 26 or 28 and thus
provides more accurate metering.

30 The previously described embodiments of the
present invention have many advantages. Among these
advantages is that the manifolds permit substitution of
newer “co-planar" transmitters into installations
previously occupied by conventional transmitters. Many
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second outlet 28 at second opening 68. The openi ngs 64, 68 are

positiongﬂ%&ﬁ¥ﬁgﬂ(MN maxi mum drai n potenti al . Bl ocki ngcraisysifs760 72 in
bl ocki ng chanbers 40, 44 25 sel ectively open and cl ose, or "block", v
conmuni cati on frominlets 16, 18 . Also, venting valves 74, 76

sel ectively open and cl ose communi cation of the passages 62, 66 with

t he at nosphere. As shownlZ2n FIG 8, equalizing valve surface
30 24 conprises a boss. 30 having a generally cylindric equal i zi ng

chanber 32 aolderhr dagt@liasdonst h@exien. designad a|t9i ngcEABRNPEALS?

i ncludes an ggu¥khtiBaa?PErannitfters havihg"xdieased ¢ F1 ssegagd member
20 into outlets 26, .28, as shown kn FIG 9. _Cuglet 6, 28 are
seal i ngly widgp ¢Fpagang betweeq the ports. urther,’ some

PCT/ US95/ 15789stallations do not easily accommodate other manifolds .
5 for co-planar transmitters without reconfiguration of
the existing conduits and the like. The manifold of the
present invention integrates with existing designs and
DIN spacing thus reducing overall installation costs and
provides convenience. o

10 The manifold of the present invention provides
several surfaces adapted for mounting to a rigid (
support. ‘Also, the “right-angle" ‘'design of the

transmitter mounted perpendicularly to the process
conduits provides greater flexibility in transmitter
15 installation. For example, the manifold 10 shown in
FIG. 12 can be flipped end for end such that the outlets
26 and 28 are facing the ground or floor and the
transmitter will be inverted. Thus, the transmitter can
" be mounted in different orientations depending on the

20 space constraints of the installation.

One preferred mounting of the flange requires
inlet surface 14 to face the ground or floor wherein the
second outlet 28 'is oriented so that the second opening
68 is at the="top“-of the second  outlet 28. This

25 permits bubbles-in the outlet 28 to float directly to
the vent 52 and away from the transmitter thus
increasing sensor accuracy. The manifold eliminates
the need for flanges and coupling assemblies, which
inhibits leaks by reducing leak paths. Manifolds 10-10b

30 are particularly suited for. the power industry.
Manifold 10c is particularly suited for the natural gas
industry. It is to be understood, however, that the
manifold of the present-inveﬁtion are not intended to be

limited to a specific use.



conpatlble with respect to inlet portion of transmtter 58. The

seal i ng conpux96pBegity i s due to seal rings (not shown) BEEISHEInd
the outlets 16, 18 and by the position of mounting holes 54 which
match that of the 5 corresponding nmounting holes in transmtter 58
to receive nounting bolts 59. The sgfﬁing engagenent mnust be
fully hernmetical to provide the required accuracy of measur enment by
transmtter 58. LG S cr SEFdH O S d
menber 10 20. In addltlon Epasgagesgggéeg% g%%%nd &%nggfg pees

conpri ses equaﬂescwgbeﬁasgagbsirﬁﬁﬁrqnﬂﬁﬂ1t°prBVF§§rre %%hﬂﬁh?%%f?on

Eetm?gn_outletf gﬁk%QQ sRiihequgh the a?ﬂuﬁilzlﬁac%%ﬁﬁﬂéet?aBZ?hanges .
qual i zing valv equal i z selective S an
cl oses 15 conWBH'@@tW@ﬁkbéfhéEﬁ"% é? gbn thput adSartthy PR

Bl ocki ng vagvestﬁg,sﬁirlteahdngcupéves Zhe IBventiomnd equal i zi ng val ve 82
are isolator valves of a known structure which includes a valve stem
portion disposed i nside of menbers and carrying a val ve nenber. Val ves
20 can be of identical structure each carrying, at the free end of
the inside valve stem a conical or spherical val ve nenber. Each

val ve al so has an actuating stem projecting outwardly fromthe

mani fold 10. The free end



of each actuating stem can be provided with a handle as 25 s we

in the aW096/18091

pressure process flow is connected by one of conduits 56a, 56

first inlet

16, and | ow pressure process. flow is connected by

ot her of conduits 56a, 56b to 30 second inlet 18. Correspondi ng
pressure flow . port of the transmiti®er 58 is connected to the f

outlet 26 a
second outl

PCT/ US95/ 15769

schematic re&;&&ﬁ&té,prfai ,ﬁéy‘sdﬁfﬂé g&sjs{?xre £ 125 pHRWES

achi eve a direct conmuni cat

nlet of a high pressure

flow to a highe manifold comprlslng

a manifold body lncludxng a flrst side member
having an inlet surface and a cross
member having an outlet surface, the
first side member and cross member
disposed at an angle to each other;

first and second inlets on the first side
member adapted for coupling to the
process fluid;

first and second outlets on the outlet
surface adapted for . coupling to the

~ pressure sensing transmitter;
passageways in the manifold body extending
between and connecting the inlets and
outlets; and
wherein the plane of the inlet surface is not

Il known ~
In one preferred node of oper RCLWRISASIGH

bto
t he
ly, high
irst

v&én m/port of the transn1tter is connected to
: 091- '

A manifold for use with ag8pressure sensing,A

11. To
process

parallel with the plane of the outlet

surface.
2. The manifold of claim 1, wherein the plane of
the inlet surface is substantiaily perpendicular to the
plane of the outlet surface.
3. The manifold of claim 1 including a first
equalization passageway coupled to the first outlet, a
second equalization passageway coupled to the second
ocutlet and an equalizaﬁion chamber selectively coupling
the first equalization passageway with the second
equalization passageway. |
4. The manifold of claim 3 wherein the
equalization chamber is adapted',to receive an
equalization valve mounted on the cross member opposite
the first and second outlets.

| R ) D A



pressure fl ow port blocking valve 70 is open while 5 blocking valve 72,

venting valwessid#eet 76 and equal i zi ng valve 82 are cl osed®PCTBS95a5168ye a
di rect conmuni cation of the | ow pressure process flowto a | ow pressure
fl ow port, blocking valve 72 is open while bl ocking valve 70,

venting valves 74, 76 and equali zi ng vaIv 82 are 10 closed. To achieve
an equal i zed pressure whereby the “pressure process fluid is
directed to both the hig and, | ssu rt bI valye 72
and equaI|2|ng valvg&§? W%nbﬁ ﬁ # ng§VaI Rggéggndq%%ntlng
val ves 74 and danatlde zdtased va‘[lweaﬁalse‘a@ alxlsqua'-hezéd-rﬁa ecruaslsiaat igrer eby
the high pressure stgé)eqﬁa? gkl.gu(il,sj %%‘ita@.(ietlovﬁ%trh d%igh Apf | ow
pressure sensord | oC equal i zing valve 82 are open
whi | e bl omhmgse\mnﬁeemla&haa%ﬁ{ll mgssaw‘ééwﬁmah‘a arp aguke anglg osed.
For achi evi ng ?%ﬁttﬁmé’“ﬂﬁs both the high and 20 | ow pressure process
fluid is vented at t mani f ol d 10 resul zero Aglfferentla
pressure at t (ks mi peRt ekl 40f (1@ %ﬁgveg aran ‘3pe TERET L der
to have ZQﬁﬁnﬁﬁﬁﬁﬁﬁgWB at the outlets 26 and 28, bl ocking val ves

70, 72 are closed and venti al A 7 0 :
FIGS. 13 and 13A show and rﬁé%sént%%%r%%’? S?’a%%gin kst blocking

chamber plane and disposed within the
cross-member wherein the first blocking
chamber is in direct communication with
the first inlet, first outlet, and
equalization chamber; and

a second blocking chamber in a second
blocking chamber plane and disposed
within the cross-member wherein the
second blocking chamber is in direct
communication with the second inlet,
second outlet, and the equalization
chamber.

7. The manifold of claim 6 wherein the planes of

the first and second blocking chambers are generally

parailel to each other and generally perpendicular to
the planes of the inlet surface and the outlet surface.

8. The wmanifold of claim 7 and further

comprising: _

a first vent chamber in a first vent plane
and in communication with the first
blocking chamber; -

a second vent chamber in a second vent plane
and in communication with the second
blocking chamber; and

wherein the first and -second vent chambers
are disposed within the manifold body.

| lllllll U Illll Hlll H Ill!
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the invention indicated generally as nmanifold 10a, wher ein othermﬁse

simlar pwaydeasemave simlar reference nunbers. Vents Persssish

recessed in perinmeter walls 30 34 and 36 instead of third nmenber 46 .
Vents 90, 92 are preferably threaded to receive a valve or the like,

of known structure as disclosed above. FIG 14 shows a
perspective view of another mani f-déd enbodying features of the present
i nventi on and WO 96/ 18091

PCT/ US95/ 157689 - The manifold of claim 8 wheyein the,ﬂ*ﬁaga@@@

general |y at sleQ:lbndIMhtl ﬁl&n&@ arePRéiierdEl parallS Nt it He pllaieee
nunber s Per i er e F%%@ and % I ncl.ude, vent chanbers 93 and 94,
respectlvely,fﬂg? ﬁ1 EFFE ?&8§keﬁgrgﬁﬁmbeyéntlng chanbers 93 and
94 5 are inoconmuni caheomanitfbldl of kehaimmiesreidD thel first and
second vent planes are generally perpendicular to the
planes of the first and second blocking chambers.
11. ' The manifold of claim 1 including a first and
second equalization chamber wherein the first
equalization chamber is in communication with the first
outlet, and the second equalization chamber is in
communication with the'second outlet.
12. . The - manifold of <claim 11 and further
comprising~é.vent:in-communication with the first and
second equalization chambers. .
13. The manifold of claim 12:°
' wherein the first equalization chamber is
- - adapted for accepting a first valve
- therein for  selectively allowing
communication beétween the first outlet
and at least one of the second
_ ‘equalization chamber and the vent; and
wherein the second equalization chamber is
| adapted for accepting a second valve
~.therein ' for - selectively allowing
communication between the second outlet
and at least one of the first
equalization chamber and the vent.
14. - The manifold of claim 13 and further including
a vent chamber disposed within the manifold body and in
communication with the : vent and- first and second
equalization-chambersL' _
1s5. The manifold of c¢laim 1 including a second
side member coupled to the cross member opposite the
first side member.

R i



respectively, and are adapted to receive vent valves 95, 96 or the

i ke. ThirdWes@R9U6 | ncl udes end 97 with vent ports 9SRCT/OSHIS/15769
recessed therein. FIG 15 shows a cross-section view of the
10 rmanifold 10b of FIG 14 taken along |ines 15-15, and depi cting
passageways therein. Inlets 16 18 are in comuni cation wth

bl ocki ng chanbers respe%Ylver via passagemays 100,
102, respectivel | nmuni ca lon W th
15 venting chanb@is 93, égg r@gggg |vely, é% @ﬁéy ing a1 HHrsh g,

respectively. ;Mﬂﬁmtopassygevemtemge@ﬁanbemgom th@Sflﬁétabauhet to a

conmuni cat i on W £ {r$E€NFeROr &$ s@@&xd 'é’lde mendsEr A sé&? djﬁé’nt
respectively. Vent ports 98a, 98 re 1n comuni cation W %

at nosphere. 20 passageway qxren@@%rfcmn &hecpepondi Qutipsutof a ssrtdrd
mani f ol d, i ndi caj&gk adn | ke SSdEly i suad Q%M&S of the pr esent

pvention, and, shpin WD OGRS AW 5 200 1 sl 2R HHEREHAS
Inlet 16, 18 ar esextiapd egi@® memberscainde fheoomssss onénberSGorandroutiet s
26, 28 are {gﬁggigkéﬁk celve transmtter 58. Perineter walls 34,
36 are provi ded bosse respectively, having bl ocki ng
chanbers 126, 128. respectT%Wnlth‘?é-ldepﬁ claim 1 and adapted to receive
a valve wherein the valve is mounted on the cross member
and has an axis substantially parallel with the plane of
the outlet surface. '
13. The manifold of claim 1 and adapted to receive
a first wvalve for selectively allowing fluid
communication between the first inlet and the first
outlet.
20. The manifold of claim 19 including an inlet
passageway extending between the first inlet and the
first valve and having an axis substantially parallel
with an axis of the first valve and an outlet passageway
extending between the first valve and the first outlet
and having an axis which forms an acute angle with the
axis of the first valve.
21. An H-manifold for use with a pressure sensing
transmitter for measuring pressure of a process fluid,
the H-manifold comprising:
an inlet face on an inlet portion having a
first inlet for coupling to a first
pressure source and a second inlet for
coupling to a second pressure source;
a cross portion coupled to the inlet face
having a mounting face for mounting the
pressure transmitter, the mounting face



Bl ocki ng chanbers 126, 128 are adapted to receive val ves 30 132, 134,

respect i \WéQP6/18091 t he | ke. FIG 17 shows a BS@/U§38a376%c vi ew
of manifold 10C but inverted with respect to the view of FIG 16.
Equal i zi ng val ve surface 140 is provided with bosses 142, 144 having
equal i zing chanbers 146, 148, -10 96/18091

PCT/ US95/ 15769 ' - 10- respectively

therei n.” Equal i zi ng chanber Q4 A xﬁﬂﬁﬁ%ﬁg Ives
150, 152, or the like. ég%éhelégﬁmall 34 incl udes ventlng c a 154
adapt ed to receive val veeesgd pragaune utletd third nenber 46 5

I ncl udes a single vent g}prtopb'&,&l@jg efdcé60on an opposing Figertli%mshows a
pl an view of manifold 10c

coupled to the cross. portlon, opposite
the 1n1et fece,_whereln the inlet face,
cfoss portion and opposing face form an
"H" configuration; :

a flrst passageway extending between the
first inlet and the first outlet; and

a second passageway :extending between the

S -.eecond.inie;_and_the.second outlet.
22. The H-manifold of claim 21 including:

a first blocking chamber in communication
with the first inlet an& the first
outlet, the first blocking chamber
adapted to receive a first valve mounted
on the cross portion for selectively
coupling the first inlet to the first
outlet; and Ny

a second blocklng chamber in’ communication
with the second inlet and second ocutlet,
_the_second_blocking chamber. adapted to
receive a second valve mounted on the
cross portion for selectively coupling

- the second inlet. to the second outlet.
23. The H-manifold of clalm 22 .-wherein the first
and. second valves have axes whlch:are substantially
parallel to a plane of the cross portion.

24, The manifold of claim 22 and further
comprlslng an equalization chamber in communication with
the first and second outlets.

25. ‘The . manifold of _clalm 24 wherein the
equalization chamber is in direct communication with the
first and second outlets.

UL



oriented as in FIG 16 and depi cting passageways in phant om I nlets
16, 18 ar ewippeAgudtuni cation with bl ocki ng chanbers 126, PCRESINIE/h
passageways 170, 172, 10 respectively. Bl ocking chanbers 126, 128
are in conmuni cation with outltets 26, 28, respectively, via
passageways 174, 176. Qutlets 26, 28 are in comuni cation with
equal i zi ng chanbers 146, 148, respecf?gely t hr ough passageways

178, 180, 15 t ly. . h
conmuni cat i on \N??Lezggﬁ Io*ﬁ‘&?/m%ﬂﬁggtﬁ %&agﬁén%g?aq@zﬁﬁ'%hetrﬁrigﬁﬁalhg
passageway 182. a v¥attingcolvambibcatiten iwitin the equmﬁa@amoﬁhmbﬁment

port 158 't hr oughpassagengye184iani eo1d1d YNt chALh 198 | Sad CoUFHREgation
with the 20 mispher e hemat1 ¢ representati_on of

mani fol d 10 i s comprisdng & MeGondh. eﬁﬁaéh'éaEF@Per‘FW@aeW 8p&~EEi on,

high pressure p&eﬁ,g,aaltzgewohs woimeeed Sycone Putlet &AAdUHS H8@st56b to
first inlet , ressgre 25 process flow is connected by the other

of conduits 56aequallzgggopoc 8EBKd-inl et 18. Correspondingly, high
pressure f bgw port ofrheheati finddisf elahith 23 wivenetn athd € ifistsand

outl et 26 and | Qw prassyre.ioupRR Ohadilrl’ WA st  adaptid®ORREC! o

to second out| ef®Z8™
accepting a valve therein.

29. The manifold of «claim 24 wherein the
equalization chamber is adapted for accepting a valve
therein.
30. The H-manifold of claim 21 including,
a first equalization passageway coupled to
the first outlet;
a second equalization passageway coupled to
the second outlet; and
an equalization chamber in communication with
the first and second equalization
passageways, wherein the equalization
chamber is adapted to receive valve
coupled to the cross portion opposite
the first and second outlets for
selectively connecting the first and
second equalization passageways.
31. The H-manifold of c¢laim 30 wherein the
egqualization valve has an axis substantially
perpendicular with the mounting face of the cross
portion.
32. The H-manifold of claim 21 including:
a first vent passageway extending from the
first outlet to a vent on the opposing
portion; and



30 comuni cation of an inlet of a high pressure process flowto a
hi gh preiﬁﬂﬁﬁ%HfWVport’ bl ocki ng val ve 132 is open ‘p¥riuReHis96Ki N9
val ve 134, venting val ve 156 and equal i zi ng val ves 150, 152 are '
closed. To achieve a simlar state with respect to the high pressure
fl ow WD 96/ 18091 - PCT/ US95/ 15769
-11- port, but where the |ow preg8ure flow port is vented,

val ves 152 and 156 are opened. To achieve a direct . communi cation of
the | ow pressure procedsSProRdt ¥yeat| Prssadewsveexiandingy $ee® theocki ng
valve 134 is open while 5 gbisekbuglee! ¥e h3Zenterid Nthe abppoddhgand
equal i zi ng val ves 150, 152.are cl osed. For achieving a simlar
state with respect to the |BRFb+@8sure flow port but where the high
pressure flowsport is vhateHrmanife3d156f claim : 21 wherein the

opposing portion includes mounting holes for mounting to
a support. ' '

34. ‘The H-manifold of claim 21 wherein the inlet
portion includes mounting holes for mounting to a
support stand. o

A



156 are opened. To achi eve an equalized pressure 10 whereby the | ow

pressure prwoasisediuid is directed to bot h the hi gh andPCOMSES/ERIEUr e
ports, blocking valve 134 and equal i zi ng val ves 150, 152 are open
whi | e bl ocki ng val ve 132 and venting val ve 156 are cl osed. To achieve
an equal i zed pressure whereby the high praggure process 15 fluid is
directed to both the high and | ow pressure sensors, blocking valve 132
and equal i zi ng val ve 150, 152 are open while bl ocking valve 134 and
venting val ve 156 are closed. For achieving a state where both the
hi gh and | ow pressure process fluid is vented at the 20 manifold 10,
resulting in zero differential pressure at the transmtter 58, all the
val ves are open. In order to have zero pressure at the outlets 26 and
28, bl ocking val ves 130, 134 are closed and venting valve 156 and
equal i zi ng val ves 150, 152 are open. During normal 25 operation,

bl ocki ng val ves 132, 134 and venting val ve 156 are open. Leakage of
process by equali zing val ves 150, 152 is vented through venting val ve
156 and does not affect the opposite side outlet 26 or 28 and thus
provi des nore accurate neteri{gg. 30 The previously described
enbodi nents of the prese I nventi on have nmany advant ages. Anong

t hese




advantages is that the manifolds permt substitution of newer

"co-planar” transpjtters into installations previ ously REIEHOTEI
convent i on3YO itters. Many WO 96/ 18091

PCT/ US95/ 15769 -12- ol der
installations were designed to accompgdpse convent i onal
transmtters having "H shaped" fl anges, and w der spacing between
the ports. Further, sone installations do not easily accomobdat e
other manifolds 5 for co-planar transmtters w thout reconfiguration of
the existing conduits and the like. The manifold of the pr esent

I nvention integrates with existing designs and DI N spaci ng thus

reduci ng overall installation costs and provi des conveni ence.
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The mani fold of the present

surfaces adqg;sg%éf nmounting to ar
gn t he t

"right- angl
the process

installation. For

flipped end for end such that the outlets
ground or floor and the

transmtter can
20

of

exanpl e,

nmounti ng of the flange requires
second outlet 28 is oriented so that the second

fl oor wherein the
openi ng

transmtter wll
be mounted in different orientations depending on the

igid
ransmtter

be i

space constraints of the installation.
inlet surface 14 to face the ground or

68 is at the "top" of the second outlet. 28.

bubbles in the outlet 28 to float directly to

fromthe transmtter thus
the need for flanges and coupli

el i m nates

inhibits | eaks by reducing | eak paths.
suited for

particularly

incre

the power

particularly suited for the natura

under st ood, however,

that the

on

S

asi ng sensor
Mani f ol d

|ndusts§.d
N

gas

A

5
O
|

5
O

77

accur al

70

i nvention provides
support.
nount ed perpendicularly to

Al sECTY

conduits provides greater flexibility in transmtter
the mani fold 1Q34own in

nverted. Thus,

sever a
$95/15769

15

FIG 12 can be
26 and 28 are facing the
t he

One preferred

t he

asseng

10 | Ob 3 —ar—

This 25 permts
nt 52 and away
The manifold

’”@

é) |

2

©

A,

“T

VemT {ory J.UL‘ :[:.

I
l

O

_,*___“
/4

42 I,I

Fig-4




mani fol d of the present invention are not intended to be limted to a

speci fi c uswo96/18091V\O 96/ 18091 PCT/US95/15769
RCT/ US95/ 15769 -13- Al t hough
t he present invention has been described with reference to preferred
enbodi nent s, workers skilled in thedd will recognize that changes
may be made in formand detail w thout departing from5 the spirit and
scope of the invention. WO 96/ 1809}

PCT/ US95/ 15769 — 0
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- 14- VWHAT IS CLAI MED | S: 1. A manifold for use with a
pressure semO 9618091 transmtter for measuring pressure of a FOTAISYSASTE Ui d,

the mani fold conprising: a mani fold body including a first

si de menber having an inlet surface and a cross

nmenber having an outlet surface, the 5/lb first side nenber
and cross nenber di sposed at an angle to each other;
first and second inlets on the first side menber adapt ed
for coupling to the process fl uid; first
and second outlets on the outl et surface adapted for
coupling to the pressure sensing transmtter;

passageways in the manifold body extending bet ween and
connecting the inlets and outlets; and

wherein the plane of the inlet surface is not
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-parallel with the plane of the outlet surfaﬁﬁ*ﬁ&ﬁ?”

The manifold laim1l, wherein the plane of the inl e®CH
substanti ?ﬁ pendi cul ar to the pl ane of the outlet surface. 3.
The manifold of claiml1 including a first equal i zati on passageway
coupled to the first outlet, a second gf@al i zati on passageway coupl ed
to the second outl et and an equalization chanber selectively coupling
the first equalization passageway with the second equal i zati on
passageway. 4, The manifold of <claim 3 wherein the
equalization chanber 1is adapted to receive an equal i zati on val ve
nounted on the cross nenber opposite the first and second outlets.
WD 96/ 18091 PCT/ US95/ 15769
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:15- 5. The manifold of <claim 4 wherein the

equal i zat i ONOWeM&21 has an axis, the first equalization PRCHUSPSNETSS S
substantially parallel with the axis and t he second equali zation
passageway forns an acute angle mﬁt? t he axis. 6. The
manifold of «claim 3 and further 7fEconprising: a first
bl ocki ng chanmber in a first bl ocking chanber pl ane and
di sposed within the cross-nmenber wherein the first

bl ocki ng chanber is in direct comrunication with

the first inlet, first outlet, and equal i zati on chanber;
and a second bl ocki ng chanber in a second

bl ocki ng chanber pl ane and di sposed wi thin the
cross-nenber wherein the second bl ocki ng chanber is in
di rect communi cation with the second inlet,

second outlet, and the equalization chanber.
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7. The manifold of claim6 wherein the planes of the first and

second bl ocwiosg/1eesanbers are general ly paral l el to each BCHEIS9Sit5H69
general ly perpendicular to the planes of the inlet surface and the
outl et surface. 8. The manifold of <claim 7 and .further
conpri si ng: a first vent chan®fiein a first vent plane

and in comunication with the first bl ocki ng chanber;

a second vent chanber in a second vent plane and in
conmmuni cation with the second bl ocki ng chanber; and
wherein the first and secoifir nt Eﬁnbers are di sposed
wi thin the manifol d-body. V@i /18091

PCT/ US95/ 15769
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-16- 9 The manifold of claim8 wherein the first and second

vent planesyglgnsteperally parallel to the planes of the PCT/USISASUGY
second bl ockli ng chanbers. 10. The mani fold of claim8 wherein the
first and second vent planes are generally perpendicular to the

pl anes of the first and second bl ocki n§/ghanbers. 11. The mani fol d
of claim1 including a first and second equalization chanber wherein
t he first equal i zati on chanber is in conmunication with the first
outlet, and the second equalization chanber is in comuni cation with

t he second outl et. 12. The manifold of <claim 11 and further
conprising a vent in conmunication with ' and second
equal i zati on chanbers. 13. EC 2:

wherein the first equalization r_1 : adapted for
accepting a first valve ! difh— 1ot el ectively

al | owi ng co icatio the fijl§gtjl outl et

and at least one of the nd




equal i zati on chanber and the vent; and wherein the second

equal i zati on HeAELE09] adapt ed for accepti rCTAISSASTS
val ve therein for sel ectively al | owi ng

conmruni cati on between the second outl et and at | east
one of the first equal@/tat i on chanber and the vent.
14. The manifold of claim 13 and further including a vent chanber
di sposed within the mani fold body and in comuni cation with the vent
and first and second equal i zati on chanbers. 15. The mani fol d
of claim1 including a second si de nmenber coupled to the cross nenber
opposite the first side nenber. WO 96/ 18091

PCT/ US95/ 15769




- 15769
-17- 16. The mani fold of claimi15 incILulqEP%F#irst vent
passageway extending fromthe first outlet to a first vent on the
second side nenber and a second vent passageway extending fromthe
second outlet to a second vent on the second side nenber. 17.
The“ﬁﬁﬁhﬂuld of claim 15 wherein the‘%Q;st and second side nenbers and
the cross nenber forman "H' con% gur ati on. 18. The manifold
of claim1l and adapted to receive a val ve wherein the valve is nounted
on the cross nenber and has an axis substantially parallel with the
pl ane of the outlet surface. 19. The manifold of claim1 and
adapted to receive a first valve for selectively allowng fluid
conmuni cation between the first inlet and the first outlet. 20.
The manifold of claim 19 including an inlet passageway extendi ng
between the first inlet and the first valve and having an &
substantially parall el wth an axis of the first valve and aRjoutl et
passageway ext endi ng between the first valve and the first o et

o




and havi ng an axis which forns an acute angle with.the axi s of the

first val ve WO96/18091 An Hmanifold for use with a pres TSR
transmtter for measuring pressure of a process fluid, the H manifold
conpri si ng: an inlet fac%yap an inlet portion having a

first inlet for coupling to a first i pressure source and
a second inlet for coupling to a second pressure source;
a cross portion coupled to the inlet face havi ng a
nounting face for nounting the pressure transmtter, the
nmounting face WO 96/ 18091

PCT/ US95/ 15769. - 18-

including a first pressure outlet and a




second pressure outlet; an opposing face on an opposing

portion WO 96/18091 coupled to the cross portion, OppoOWCTASIS/1S769

the inlet face, wherein the inlet face, cross portion and
opposi ng face form an "H' configuration; a
first passageway extendi ng between the 13/16 first inlet and
the first outlet; and a second passageway extendi ng between

t he second inlet and the second outlet. 22. The
H manifold of claim 21 including: a first blocking chanber in
conmuni cati on with the first inlet and the first

outlet, the first blocking chanber adapted to receive
a first val ve nounted on the cross portion for

sel ectively coupling the first inlet to the first

outlet; and a second bl ocki ng chanber in comunication

with the second inlet and second outlet, t he second

bl ocki ng chanber adapted to recei ve a second val ve
nmount ed on the cross portion for selectively coupling
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the second inlet to the second outl et. 23. The HHmani fold of claim

22, wher ei nWORs/18091st and second val ves have axes whi ch CE/US9IS/15769
substantial ly parallel to a plane of the cross portion. 24.

The manifold of <claim 22 and furthger conprising an equalization
chanber in comunication with t he fVﬁg? and second outl ets. 25.
The manifold of claim 24 wherein the equal i zati on chanber is in
di rect communication with the first and second outlets. WO

96/ 18091 PCT/ US95/ 15769

-19- 26. The manifold of claim 24 and further including a

vent in conmmunication with the u zatjon chanber.




27. The manifold of <claim 28 and further conprising a second

equal i zat i opookaesgeer |1 n direct connunication Wi th the scRCHUSSOSTEt and
t.he first equal i zati on chanber. The mani fold of claim 27
wherein the first and second equallz on chanbers are each adapted for
accepting a val ve therein. 15%6 manifold of claim 24
wherein the equal i zation chanber I s adapted for accepting a valve

t herei n. 30. The H manifold of claim 21 including, a
first equalization passageway coupled to the first

outl et; a second equalization passageway coupled to

t he second outlet; and an e | zat | g¢gachanber in

comuni cation with Agz7- Tr sec equal i zation
passageways, wherein the equal ' = * L.s adapt ed

to receive val ve | ¢d to ¢ cro i on Spposite

the first and second/ t's_Po < Ve__)_/ﬂ
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31.
val ve
frace of the cross

The H mani

has WO 96i180910 x| s

fold of <claim 30 whe
substantially

portion. 32.

rein the equal i zati on

per pendi cul ar w tRCT/ESISMEIINL | ng

The H-manifold of claim21

i ncl udi ng: a first vent pzfaagemay extending fromthe
first outlet to a vent on the opposing' ! portion; and
WD 91/ 18091 PCT/ US95/ 15769

- 20- a second vent passageway extending fromthe

first outlet to a vent on the opposing portion. 33.
The Hmanifold of claim?21 wherein the
R
~]
55 | L32
: l

Il I |t ,422;

_ 34 ) A0

T [— &/t —

54 § ! —— i / /1 r /70 —

N4 } Y 4 j /7 /6
el & N o
=i —== -

gt o2 Q117
|" ! -~ =N @ 4 ——\\
/M\_.{}...L._...é._/_/_. NS 146
5 &1 N I S o S " ] |—=
ORI A I
A | =TT RN
T | 2] I e
I 28 \\| | _
/9%;,)\1_11==;§E§? —
181
%’ | F+-28
/ZZ:’/' ll' i L"Vf%?
]
Fig. 18 220




qrozl-q KIS

opposi ng portion includes mounting hol es for mounting to aBport. (CFY

Niall0¥]a

34. The f ol d of | [ ej | por t RGMpidy
R ek 2L,k ko)l e &

nounti ng hol es nmount i ng
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